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Abstract
Introduction: Effects of antiepileptic drug (AED) load changes in patients with 
focal seizures have not been well evaluated.
Methods: SP1065 (NCT01673282) was a noninterventional, prospective, observa-
tional study conducted in a clinical practice setting. Patients (aged ≥18 years) with 
focal seizures were enrolled within 7 days of being prescribed adjunctive lacosamide. 
Observation period was ~6 months. Drug load was assessed using percentage change 
in ratio of actual prescribed dose and World Health Organization defined daily dose 
(DDD) for concomitant AEDs and all AEDs (including lacosamide). Subgroups 
were defined for patients with at least one concomitant sodium channel–blocking 
AED (SCB [+]) and those without (SCB [−]).
Results: A total of 311 patients were assessed for safety, 302 for measurement of 
drug load, and 240 for effectiveness. Ratio of AED dose to DDD decreased for con-
comitant AEDs (−9.6%) and increased for all AEDs (including lacosamide; 15.5%). 
Median reduction in focal seizure frequency per 28 days was 100% (range: −100, 
2275.8). 70.4% and 61.7% of patients had a ≥50% or ≥75% reduction in seizure 
frequency, respectively; 50.8% became seizure‐free. In the SCB (+) subgroup 
(n = 149), ratio of AED dose to DDD decreased for concomitant AEDs (−15.0%) 
and increased for all AEDs (10.7%). In the SCB (−) subgroup (n = 153), ratio of 
AED dose to DDD decreased for concomitant AEDs (−4.4%) and increased for all 
AEDs (20.2%). Fifty‐seven patients (18.3%) reported ADRs, most commonly dose 
>400 mg/d (7.1%). Seventeen patients (5.5%) had ADRs leading to discontinuation.
Significance: Addition of lacosamide resulted in reduction of concomitant AED 
drug load regardless of whether concomitant AEDs were SCB (+) or SCB (−). These 
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1  |   INTRODUCTION

While the majority of patients with epilepsy will achieve 
seizure freedom with a single antiepileptic drug (AED),1 
patients with drug‐resistant focal epilepsy will generally re-
quire treatment with more than one AED.2 However, antiepi-
leptic polytherapy is commonly thought to result in reduced 
tolerability3 and most physicians would aim to treat newly 
diagnosed epilepsy patients with a single AED.4 In clinical 
studies to date, the advantage of monotherapy over polyther-
apy in terms of tolerability does not appear to be completely 
clear‐cut and may depend on the number, dose, and type of 
concomitant AED. Studies examining the effects of reduc-
ing concomitant AEDs or comparing AED monotherapy with 
polytherapy have had mixed results. In a study of patients 
who were undergoing lacosamide titration, a proportion of 
patients (55.7%) underwent planned reduction of concomi-
tant AEDs. Patients who reduced the number of concomi-
tant AEDs had a lower incidence of adverse events (AEs) 
than those who did not reduce concomitant AEDs without 
significant differences in seizure outcomes between groups.5 
Conversely, when Deckers and colleagues compared car-
bamazepine monotherapy with a combination of carbamaz-
epine and valproate in a randomized, double‐blind trial, they 
observed no statistically significant differences in seizure re-
duction, overall incidence of AEs, or discontinuation because 
of AEs.6 Similarly, an observational study of patients who 
had failed one AED monotherapy revealed no differences 
in tolerability, retention time, hospital admissions, days off 
work and off school, or quality of life between patients re-
ceiving an alternative monotherapy and those receiving poly-
therapy.7 Efficacy, tolerability, and quality of life were also 
comparable between monotherapy and polytherapy groups 
in an open‐label, randomized controlled trial conducted by 
Semah and colleagues.8

The lack of consensus regarding the effects of AED poly-
therapy is further complicated by the fact that most trials 
comparing monotherapy and polytherapy have concentrated 
on the number of AEDs in the treatment regimen without 
considering the doses of each drug. A systematic literature 
review has suggested that AED toxicity may be related to 
the overall AED drug load in patients on polytherapy rather 
than the number of concomitant AEDs.9 Drug load can be 
quantified using the ratio of the actual prescribed dose and 
the World Health Organization (WHO) defined daily dose 

(DDD). Limited information is available regarding the effect 
of AED drug load on outcomes and tolerability. As this is an 
important clinical consideration, assessment of the effects of 
drug load should be performed under conditions that emulate 
those seen in clinical practice. Drug load effects cannot be ac-
curately measured in randomized controlled trials due to fixed 
titration schedules and maintenance doses and because con-
comitant AEDs and doses have to remain stable. Therefore, 
measuring drug load is only possible in noninterventional 
studies where dose adaptations of the test drug as well as the 
concomitant AEDs are fully flexible. Drug load has rarely 
been carefully assessed in noninterventional studies.

Lacosamide is a functionalized amino acid that selec-
tively enhances slow inactivation of voltage‐gated sodium 
(Nav) channels, without any effects on fast inactivation.10 
It is currently approved for the treatment of focal (partial‐
onset) seizures with or without secondary generalization in 
the European Union11 and in the United States for patients 
4 years of age and older.12

This observational study explored changes in drug load 
and seizure frequency when patients added lacosamide to 
epilepsy treatment regimens with and without sodium chan-
nel–blocking AEDs (SCBs) in German and Austrian clinical 
practice.

2  |   METHODS

2.1  |  Study design
This was a noninterventional, prospective, observational 
study conducted in a daily clinical practice setting in 
Germany and Austria (SP1065; NCT01673282). This study 
was conducted in accordance with Good Clinical Practice, 
the Declaration of Helsinki, and local laws. Additional 

results indicate that addition of lacosamide in patients with focal seizures could allow 
clinicians to withdraw or reduce the dose of less well‐tolerated or less effective AEDs.

K E Y W O R D S
antiepileptic drug, sodium channel blocker, combination therapy, drug load, seizure frequency

Key Points

•	 This study reflects current epilepsy clinical prac-
tice in Germany and Austria

•	 Addition of lacosamide resulted in good effective-
ness and tolerability

•	 Addition of lacosamide resulted in reduction of 
concomitant AED drug load
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reviews were performed by central or local independent eth-
ics committees or institutional review boards. All patients (or 
their legal representatives) signed a patient data consent form 
before enrollment. The study was conducted between July 
2012 and July 2015. The planned Observation period was 
~6 months and comprised four anticipated visits to a physi-
cian; firstly at Baseline, an optional visit or phone call during 
weeks 2‐6 of treatment, followed by visits at month 3 and 
month 6. As this was a noninterventional study, treatment 
choices were made independent of the study by the treat-
ing physician and were consistent with German or Austrian 
treatment guidelines and local marketing authorization for 
lacosamide.

2.2  |  Patients
This study included patients aged ≥18 years with a diagnosis 
of epilepsy with focal seizures (with or without evolution to 
bilateral tonic‐clonic seizures). All enrolled patients had ex-
perienced at least one seizure in the 3 months before starting 
lacosamide and must not have received lacosamide for more 
than 7 days before study entry. There were no predefined ex-
clusion criteria.

2.3  |  Outcome measures
The primary outcome measure was the percentage change 
in the ratio of actual prescribed dose and WHO DDD13 for 
the drug load of concomitant AEDs from Baseline to the end 
of the Observation period. The drug load was calculated as 
the sum of ratios of dose and DDD for all AEDs at the re-
spective time point. An increase in the ratio indicated an in-
crease in drug load. Other variables included: the incidence 
of concomitant AED usage; change in the ratio of dose and 
DDD for all AEDs (including addition of lacosamide) from 
Baseline to the end of the Observation period; the percent 
change in focal seizures per 28 days from Baseline to the end 
of the Observation period; the proportion of patients with a 
≥50% or ≥75% reduction in focal seizures per 28 days from 
Baseline; and the proportion of patients achieving seizure 
freedom at the end of the Observation period, that is, pro-
portion of patients who had no seizures since the previous 
visit. Seizure frequency was documented at sites according 
to routine clinical practice. Baseline seizure frequency was 
based on 3‐month historical seizure count; for all other vis-
its, the time since the previous visit was considered. Seizure 
frequency data were normalized to 28‐day periods. Safety 
and tolerability were assessed using the incidence of adverse 
drug reactions (ADRs; AEs considered by the investigator 
to be related to lacosamide treatment) as reported spontane-
ously by the patient or observed by the physician, and patient 
withdrawals resulting from ADRs. As predefined in the study 
protocol, any dose higher than the maximum approved dose 

of 400 mg/d (off‐label use) had to be reported as an ADR ir-
respective of whether the event resulted in clinical symptoms.

2.4  |  Analysis
The change in the ratio of dose and DDD as well as all safety 
and efficacy variables were summarized using descriptive 
statistics. Safety variables were analyzed using the safety set 
(SS; all patients who received at least one dose of lacosa-
mide). The primary outcome measure and variables related to 
the ratio of dose and DDD were analyzed using the full analy-
sis set (FAS; all patients in the SS who had data allowing cal-
culation of the ratio of dose and DDD at Baseline and at one 
or more post‐Baseline visits). Data for the primary variable 
are also presented for the modified FAS (mFAS; patients in 
the FAS who only received adjunctive lacosamide at the ap-
proved dose of ≤400 mg/d [no monotherapy] and did not dis-
continue lacosamide before end of study), for patients based 
on time since epilepsy diagnosis (<10 years or ≥10 years), 
and for patients aged <65 years or aged ≥65 years at date of 
informed consent. Effectiveness variables are presented for 
the mFAS.

Two subgroups of patients were defined: those adding 
lacosamide to at least one Baseline AED that was recog-
nized as a sodium channel–blocking AED (SCB [+] group: 
carbamazepine, oxcarbazepine, eslicarbazepine, phenytoin, 
lamotrigine), and those adding lacosamide to a regimen of 
other concomitant AEDs (SCB [−] group). Patients were 
assigned to these groups based on their concomitant AED 
regimen at Baseline and remained in these groups regardless 
of any changes to their concomitant AEDs. Results are pre-
sented separately for the overall population and for patient 
subgroups. Exploratory statistical testing was performed post 
hoc to compare the Baseline characteristics between patients 
in the SCB (+) and SCB (−) group. A Cochran‐Mantel‐
Haenszel test was performed to compare the number of con-
comitant AED groups at Baseline between SCB subgroups. 
Wilcoxon rank‐sum tests were used to compare time since 
first diagnosis and Baseline focal seizure frequency between 
SCB subgroups. All reported P‐values are nominal.

The sample size was based on the difference of percentage 
change in the ratio of dose and DDD between SCB (+) and 
SCB (−) groups from Baseline to the end of the Observation 
period. A difference of 20% was assumed as a reasonable tar-
get. Taking into account data from a previous study,14 140 
evaluable patients per group would provide 80% power to de-
tect a 20% difference at 5% significance level. Assuming that 
~25% of included patients would not be evaluable for effi-
cacy (missing data as observed in previous noninterventional 
studies), 374 patients were planned to be included to obtain 
280 evaluable patients.

All available data were used for analysis and missing data 
of variables were not substituted. However, imputations were 



412  |      REINHARDT et al.

done for missing or partial dates in order to use the available 
data as completely as possible.

3  |   RESULTS

3.1  |  Patient disposition and characteristics
Overall, 315 patients enrolled and 311 were included in the 
SS. A total of 154 patients (49.5%) had an epilepsy duration 
of ≥10 years and 58 patients (18.6%) were aged ≥65 years 
(Table 1; Table S1). A total of 252 patients (81.0%) com-
pleted the study and 59 discontinued treatment (Figure 1). 
The most common primary reasons for discontinuation were 
lost to follow‐up (6.8%), ADR to lacosamide (4.5%), and lack 
of efficacy (3.5%). The FAS comprised 302 patients, and 240 
patients were included in the mFAS.

Of the 311 patients in the SS, 153 received lacosamide 
in combination with SCB (+) AEDs at Baseline, of whom 
120 (78.4%) completed the study. A total of 158 patients re-
ceived SCB (−) AEDs at Baseline, of whom 132 (83.5%) 
completed the study (Figure 1). Patients in the SCB (+) 
subgroup had a longer time since diagnosis than patients in 
the SCB (−) subgroup (P < 0.0001) and a higher number 
of concomitant AEDs at Baseline (P < 0.0001). They also 
had a numerically higher focal seizure frequency at Baseline 
(P = 0.0862; Table 1).

The mean lacosamide treatment duration was 174.1 days 
(standard deviation [SD] 67.8; median 188.0) with an over-
all exposure of 148.2 patient‐years. The mean lacosamide 
treatment duration was 180.7 days (SD 71.0; median 189.0) 
for the SCB (−) subgroup compared to 167.3 days (SD 63.8; 
median 186.0) for the SCB (+) subgroup. The median modal 
lacosamide dose during the study was 200 mg/d (range: 50, 
600) in the overall population and the SCB (+) and SCB (−) 
subgroups.

3.2  |  Overall population

3.2.1  |  Change in AED drug load
In the FAS, the observed ratio of daily dose of concomitant 
AEDs (excluding lacosamide) to the DDD decreased from 
Baseline to the end of the Observation period (absolute 
change: −0.28 [SD 0.64]; mean percentage change: −9.6% 
[SD 51.1]; Table 2). In the mFAS, the mean percentage 
change was −8.7% (SD 26.1). The mean percentage changes 
in patients aged <65 years and ≥65 years (FAS) were −10.5% 
(SD 55.0; n = 245) and −6.0% (SD 28.3; n = 57), respec-
tively. In patients with epilepsy duration of <10 years and 
≥10  years, the mean percentage changes were −8.1% (SD 
29.5; n = 151) and −11.3% (SD 66.2; n = 150), respectively.

The observed ratio of daily dose of all AEDs (including 
addition of lacosamide) to the DDD increased by 15.5% (SD 

33.6) from 2.22 (SD 1.02) at Baseline to 2.44 (SD 1.05) by 
the end of the Observation period (Table 2).

In patients taking one concomitant AED at Baseline, there 
was no change in the mean ratio of concomitant AED dose to 
DDD (Figure 2). Decreases in the mean ratio of concomitant 
AED dose to DDD were observed in patients who were treated 
with two or more concomitant AEDs at Baseline (Figure 2). 

T A B L E  1   Patient demographics and epilepsy characteristics (SS)

 
SCB (+) 
(n = 153)

SCB (−) 
(n = 158)

All patients 
(N = 311)

Baseline demographics and epilepsy characteristics

Age, y

Mean (SD) 44.0 (16.4) 52.5 (16.0) 48.3 (16.7)

Median (range) 43.0 (18, 82) 53.0 (19, 87) 49.0 (18, 87)

<65 y, n (%) 136 (88.9) 117 (74.1) 253 (81.4)

≥65 y, n (%) 17 (11.1) 41 (25.9) 58 (18.6)

Gender

Male, n (%) 74 (48.4) 92 (58.2) 166 (53.4)

Time since first diagnosis, y

Median (range) 13.0 (0, 69) 5.0 (0, 61) 9.0 (0, 69)

P‐valuea <0.0001  

<10 y, n (%) 56 (36.6) 99 (62.7) 155 (49.8)

≥10 y, n (%) 96 (62.7) 58 (36.7) 154 (49.5)

Missing 1 (0.7) 1 (0.6) 2 (0.6)

Baseline focal seizure frequency per 28 d

Median (range) 2.33  
(0.3, 270.0)

1.67  
(0.3, 90.0)

2.00  
(0.3, 270.0)

P‐valuea 0.0862  

Number of concomitant AEDs at Baseline, n (%)

0 0 3 (1.9) 3 (1.0)

1 63 (41.2) 127 (80.4) 190 (61.1)

2 71 (46.4) 26 (16.5) 97 (31.2)

≥3 19 (12.4) 2 (1.3) 21 (6.8)

P‐valueb <0.0001  

Baseline concomitant AEDs, n (%)

Levetiracetam 
only

0 101 (63.9) 101 (32.5)

Lamotrigine, 
carbamaz-
epine, or 
oxcarbazepine 
only

61 (39.9) 0 61 (19.6)

Other 92 (60.1) 54 (34.2) 146 (46.9)

None 0 3 (1.9) 3 (1.0)

Abbreviations: AED, antiepileptic drug; SCB, sodium channel–blocking AED; 
SD, standard deviation; SS, safety set.
aComparison between SCB (+) and SCB (−) subgroups based on Wilcoxon 
rank‐sum test. 
bComparison between SCB (+) and SCB (−) subgroups based on Cochran‐
Mantel‐Haenszel test. 
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A greater percentage of patients were receiving one concomi-
tant AED at the end of the Observation period compared with 
Baseline (68.5% vs 61.6%, respectively). Nine patients (3.0%) 
were receiving lacosamide monotherapy at the end of the 
Observation period. At the end of the Observation period, the 
proportion of patients in the FAS taking the following AEDs 
had changed by ≥1% from Baseline: lamotrigine (−5.3%), 
valproate (−3.0%), levetiracetam (−2.6%), carbamazepine 
(−2.6%), clobazam (−2.6%), and topiramate (−1.3%).

3.2.2  |  Change in focal seizure frequency
The median percentage reduction in focal seizure frequency 
per 28  days from Baseline was −53.59% (range: −100.0, 
3718.2) at Visit 2 (weeks 2‐6), −100.00% (−100.0, 2300.0) 
at Visit 3 (month 3), and −100.00% (−100.0, 2275.8) at the 
end of the Observation period in the mFAS (Figure 3A). Of 
240 patients in the mFAS, 169 patients (70.4%) achieved a 
≥50% reduction in focal seizure frequency per 28 days over 
the Observation period, and 148 patients (61.7%) achieved 
a ≥75% reduction. A total of 122 patients (50.8%) achieved 
seizure freedom (Figure 3D). There were no noteworthy dif-
ferences in effectiveness with the FAS (data not shown).

3.2.3  |  Safety
Sixty‐two patients (19.9%) reported 134 AEs. Overall, 
57 patients (18.3%) reported ADRs (Table 3). The most 
commonly reported ADRs (≥1% of patients) were dose 
>400  mg/d (7.1%), drug ineffective (3.5%), dizziness 
(2.3%), headache (1.9%), fatigue (1.3%), and nausea, di-
plopia, and seizure (1.0% each). Adverse drug reactions 
leading to discontinuation of lacosamide were reported by 
17 patients (5.5%), most commonly headache (1.9%), diz-
ziness (1.6%), drug ineffective (1.3%), and seizure (1.0%). 

Serious ADRs were reported by seven patients (2.3%). No 
serious ADR was reported by more than one patient.

Two deaths were recorded during the study period. One 
death, of a 63‐year‐old man in the SCB (−) group, was be-
cause of generalized seizure and malignant brain tumor (glio-
blastoma). The glioblastoma (grade IV) was present at study 
entry. The other death, of a 77‐year‐old man in the SCB (−) 
group, was because of aspiration pneumonia. There was pro-
longed immobilization before death. Neither death was con-
sidered to be related to lacosamide.

One patient became pregnant during the study period 
while receiving lacosamide and levetiracetam. Lacosamide 
was discontinued a few weeks after the pregnancy was re-
ported and it was unknown whether treatment with leve-
tiracetam was continued. The baby was born prematurely 
(32 weeks, 2 days) but this was not considered to be related 
to lacosamide.

3.3  |  Lacosamide in combination with SCB 
(+) AEDs

3.3.1  |  Change in AED drug load
In patients on concomitant SCB (+) AEDs (FAS), the ratio 
of concomitant AED dose to DDD decreased from Baseline 
to the end of the Observation period, while the observed 
ratio of daily dose of all AEDs (including addition of la-
cosamide) to the DDD increased (Table 2). The mean per-
centage changes of concomitant AED dose in patients aged 
<65 and ≥65 years were −15.9% (SD 68.6; n = 132) and 
−8.6% (SD 17.3; n = 17), respectively. In patients with epi-
lepsy duration of <10 years, the mean percentage change 
was −16.8% (SD 29.4; n  =  55) compared with −14.2% 
(SD 79.0; n = 93) in patients with an epilepsy duration of 
≥10 years.

F I G U R E  1   Patient disposition by AED use at Baseline (SS). ADR, adverse drug reaction; AED, antiepileptic drug; SCB, sodium channel–
blocking AED; SS, safety set
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There was no change in the mean ratio of concomitant 
AED dose to DDD in patients taking one concomitant AED 
at Baseline (Figure 2). Decreases were observed in patients 

receiving two or more concomitant AEDs at Baseline (Figure 
2). The proportion of patients receiving one concomi-
tant AED at the end of the Observation period was 54.4% 

 

Ratio of concomitant AED 
doses (not including lacosa-
mide) and DDD

Ratio of all AED doses 
(including lacosamide) 
and DDD

All patients (N = 302)

Baseline

Mean (SD) 1.85 (1.08) 2.22 (1.02)

Median (range) 1.67 (<0.1, 6.5) 2.00 (0.4, 6.7)

End of Observation period

Mean (SD) 1.57 (0.95) 2.44 (1.05)

Median (range) 1.33 (0.0, 4.8) 2.33 (<0.1, 5.9)

Absolute change from Baseline to end of Observation period

Mean (SD) −0.28 (0.64) 0.22 (0.61)

Median (range) 0.00 (−3.0, 3.0) 0.33 (−2.2, 3.2)

Percent change from Baseline to end of Observation period

Mean (SD) −9.6 (51.1) 15.5 (33.6)

Median (range) 0.0 (−100, 700) 12.5 (−95, 158)

SCB (+) group (n = 149)

Baseline

Mean (SD) 2.07 (1.28) 2.40 (1.20)

Median (range) 1.83 (0.2, 6.5) 2.17 (0.7, 6.7)

End of Observation period

Mean (SD) 1.61 (1.07) 2.51 (1.19)

Median (range) 1.33 (0.0, 4.5) 2.30 (0.2, 5.9)

Absolute change from Baseline to end of Observation period

Mean (SD) −0.46 (0.68) 0.11 (0.59)

Median (range) −0.30 (−3.0, 1.2) 0.17 (−2.2, 1.7)

Percent change from Baseline to end of Observation period

Mean (SD) −15.0 (64.8) 10.7 (32.5)

Median (range) −11.8 (−100, 700) 5.9 (−93, 140)

SCB (−) group (n = 153)

Baseline

Mean (SD) 1.64 (0.79) 2.04 (0.78)

Median (range) 1.33 (<0.1, 5.4) 2.00 (0.4, 5.5)

End of Observation period

Mean (SD) 1.53 (0.81) 2.37 (0.89)

Median (range) 1.33 (0.0, 4.8) 2.33 (<0.1, 5.3)

Absolute change from Baseline to end of Observation period

Mean (SD) −0.11 (0.55) 0.33 (0.60)

Median (range) 0.00 (−2.1, 3.0) 0.33 (−1.8, 3.2)

Percent change from Baseline to end of Observation period

Mean (SD) −4.4 (31.9) 20.2 (34.1)

Median (range) 0.0 (−100, 164) 20.0 (−95, 158)

Abbreviations: AED, antiepileptic drug; DDD, defined daily dose; FAS, full analysis set; SD, standard 
deviation.

T A B L E  2   Change in ratio of dose and 
DDD for the drug load (FAS)
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F I G U R E  2   Percent change in ratio of concomitant AED dose (not including lacosamide) and DDD from Baseline to the end of the 
Observation period by number of Baseline AEDs (FAS). (A) All patients; (B) patients on concomitant SCB (+) AEDs; (C) patients on concomitant 
SCB (−) AEDs. AED, antiepileptic drug; DDD, defined daily dose; FAS, full analysis set; SCB, sodium channel–blocking AED; SD, standard 
deviation

F I G U R E  3   Analysis of focal seizure frequency (mFAS). (A–C) Focal seizure frequency per 28 days at Baseline and end of Observation 
period. Boxes above bars indicate percentage change from Baseline to end of Observation period. (D–F) Proportion of patients with a ≥50% or 
≥75% reduction in focal seizure frequency per 28 days from Baseline to the end of the Observation period and proportion of patients who achieved 
seizure freedom at end of Observation period. (A, D) All patients; (B, E) patients on concomitant SCB (+) AEDs; (C, F) patients on concomitant 
SCB (−) AEDs. mFAS, modified full analysis set; SCB, sodium channel–blocking antiepileptic drug; SD, standard deviation. an = 234; bn = 111; 
cn = 123
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compared with 40.9% at Baseline. Five patients (3.4%) with-
drew all concomitant AEDs and were receiving lacosamide 
monotherapy at the end of the Observation period.

3.3.2  |  Change in focal seizure frequency
The median percentage reduction in the number of focal sei-
zures per 28 days in the mFAS from Baseline to the end of the 
Observation period was −83.33% (Figure 3B). Of 114 patients 
in the mFAS, 72 (63.2%) and 61 (53.5%) patients achieved 
a ≥50% and 75% reduction in focal seizure frequency per 
28 days over the Observation period, respectively. A total of 
51 patients (44.7%) became seizure‐free (Figure 3E).

3.3.3  |  Safety
Adverse drug reactions were reported by 35 patients (22.9%; 
Table 3). Eleven patients (7.2%) discontinued treatment be-
cause of ADRs, most commonly drug ineffective (2.6%), 

headache (2.0%), dizziness (2.0%), and nausea (1.3%). Serious 
ADRs were reported by one patient (0.7%; suicidal ideation).

3.4  |  Lacosamide in combination with SCB 
(−) AEDs

3.4.1  |  Change in AED drug load
In patients on concomitant SCB (−) AEDs (FAS), the 
ratio of concomitant AED dose to DDD decreased from 
Baseline to the end of the Observation period, while the ob-
served ratio of daily dose of all AEDs (including addition 
of lacosamide) to the DDD increased (Table 2). In patients 
aged <65 years, the mean percentage change of concomi-
tant AED dose was −4.2% (SD 32.0; n = 113) compared 
with −4.9% (SD 31.9; n = 40) in patients aged ≥65 years. 
In patients with epilepsy duration of <10  years and 
≥10 years, the mean percentage changes were −3.1% (SD 
28.6; n = 96) and −6.5% (SD 37.0; n = 57), respectively.

There was no change in the mean ratio of concomitant 
AED dose to DDD in patients taking one concomitant AED at 
Baseline (Figure 2). Decreases were observed in patients who 
were receiving two or more concomitant AEDs at Baseline 
(Figure 2). There were small decreases (≥1%) in concomitant 
use of valproate (−3.9%), clobazam (−3.3%), and levetirac-
etam (−1.3%) from Baseline to the end of the Observation 
period. Four patients (2.6%) withdrew all concomitant AEDs 
and were receiving lacosamide monotherapy at the end of the 
Observation period.

3.4.2  |  Change in focal seizure frequency
Median percentage reduction in seizure frequency per 28 days 
in the mFAS from Baseline to the end of the Observation 
period was −100.00% (Figure 3C). Of 126 patients in the 
mFAS, 97 (77.0%) and 87 (69.0%) patients achieved a ≥50% 
and 75% reduction in focal seizure frequency per 28  days 
over the Observation period, respectively. A total of 71 pa-
tients (56.3%) became seizure‐free (Figure 3F).

3.4.3  |  Safety
Adverse drug reactions were reported by 22 patients (13.9%; 
Table 3). Six patients (3.8%) discontinued lacosamide be-
cause of ADRs, most commonly headache (1.9%), dizzi-
ness, seizure, fatigue, and upper abdominal pain (1.3% each). 
Serious ADRs were reported by six patients (3.8%).

4  |   DISCUSSION

In this noninterventional, observational study of adjunctive la-
cosamide during routine clinical practice in centers in Germany 

T A B L E  3   Incidence of adverse drug reactions (SS)

 
SCB (+) 
(n = 153)

SCB (−) 
(n = 158)

All patients 
(N = 311)

Number of patients reporting adverse drug reactions, n (%)

Any 35 (22.9) 22 (13.9) 57 (18.3)

Most common adverse drug reactionsa (≥1% of patients in any 
group), n (%)

Dose >400 mg/d 15 (9.8) 7 (4.4) 22 (7.1)

Drug ineffective 9 (5.9) 2 (1.3) 11 (3.5)

Dizziness 4 (2.6) 3 (1.9) 7 (2.3)

Headache 3 (2.0) 3 (1.9) 6 (1.9)

Fatigue 1 (0.7) 3 (1.9) 4 (1.3)

Nausea 3 (2.0) 0 3 (1.0)

Diplopia 1 (0.7) 2 (1.3) 3 (1.0)

Seizure 1 (0.7) 2 (1.3) 3 (1.0)

Upper abdominal 
pain

0 2 (1.3) 2 (0.6)

Gastric disorder 0 2 (1.3) 2 (0.6)

Atrioventricular 
block first degree

0 2 (1.3) 2 (0.6)

Adverse drug reactions leading to discontinuation from the study, 
n (%)

Any 11 (7.2) 6 (3.8) 17 (5.5)

Serious adverse drug reactions, n (%)

Any 1 (0.7) 6 (3.8) 7 (2.3)

Deaths, n (%)

Any cause 0 2 (1.3) 2 (0.6)

Abbreviations: AED, antiepileptic drug; MedDRA, Medical Dictionary for 
Regulatory Activities; SS, safety set; SCB, sodium channel–blocking AED.
aPreferred Term (MedDRA, version 18.0). 
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and Austria, concomitant AED drug load was reduced following 
introduction of adjunctive lacosamide. Reductions in concomi-
tant AED drug load were observed in patients on concomitant 
SCB (+) AEDs and in those on SCB (−) AEDs only.

The overall drug load of all AEDs increased as may be 
expected given the addition of lacosamide; however, dosages 
of concomitant AEDs and the number of patients receiv-
ing combinations of two or three concomitant AEDs were 
reduced. These observations were seen in the overall popu-
lation as well as in patients who only received lacosamide 
doses ≤400 mg/d (mFAS).

While partially compensated by a decrease of the con-
comitant AED drug load, the overall increased drug load 
after addition of lacosamide resulted in improvements 
in seizure control, with the majority of patients (70.4%) 
achieving a ≥50% reduction in seizure frequency, and half 
of patients (50.8%) achieving seizure freedom. When in-
directly comparing with other observational studies, ef-
fectiveness of lacosamide in our study was similar to that 
observed in another noninterventional study of lacosamide 
in Germany (≥50% reduction in seizure frequency: 72.5%; 
seizure freedom: 45.5%).15 Effectiveness in our study 
was also comparable to that seen in another noninterven-
tional study of lacosamide in Spain (6‐month data: ≥50% 
reduction in seizure frequency: 76.5%; seizure freedom: 
43.9%).16

Reductions in concomitant AED drug loads were con-
siderably higher in patients aged <65 years compared with 
those aged ≥65  years; however, interpretation of this sub-
group analysis is limited by the low number of patients aged 
≥65 years and the fact that the majority of these were receiv-
ing concomitant SCB (−) AEDs and had less severe epilepsy 
compared with those aged <65 years. Furthermore, patients 
aged <65 years had a higher drug load and a higher number 
of concomitant AEDs at Baseline than those aged ≥65 years. 
Reductions in concomitant AED drug loads were also higher 
in patients with longer time since diagnosis. However, it 
should be noted that patients with long‐standing diagnosis 
(≥10 years) also had higher drug load at Baseline.

This study defined two subgroups based on patients' con-
comitant use of SCB (+) or SCB (−) AEDs at Baseline. 
Patients in the SCB (+) subgroup had a longer time since diag-
nosis, higher focal seizure frequency, and a higher number of 
concomitant AEDs than those in the SCB (−) group, indicating 
that they were more likely to have severe/uncontrolled epilepsy. 
The use of an SCB (+) AED regimen in patients with more 
severe epilepsy is supported by a small study, which suggested 
that patients with high seizure frequency before treatment ini-
tiation were more likely to achieve seizure freedom with SCB 
(+) AEDs than levetiracetam.17 Patients in the SCB (+) sub-
group also had a higher overall drug load than patients in the 
SCB (−) subgroup. Given these differences in Baseline charac-
teristics, a direct comparison of study outcomes by mechanism 

of action of the patient's concomitant AED regimen would not 
be meaningful. Nevertheless, decreases of concomitant AED 
drug load tended to be larger in patients with two or more con-
comitant AEDs including SCB (+) AEDs than in patients with 
SCB (−) AEDs only. In both the overall population and the 
AED subgroups, there were no substantial changes in concom-
itant AED drug load among patients taking lacosamide with 
only one concomitant AED. Despite the observed Baseline dif-
ferences, it is apparent that the benefits of lacosamide in terms 
of seizure reduction and favorable tolerability can be observed 
in patients receiving both SCB (+) and SCB (−) AEDs. This 
is consistent with the results of another study using flexible 
dosing of lacosamide and concomitant AEDs18 and an audit of 
lacosamide use in clinical practice.19

Higher drug loads have been associated with poorer tol-
erability and higher incidence of AEs. In a review of 261 
adult patients with epilepsy and osteoporosis, cumulative 
AED drug load was associated with a higher occurrence of 
fractures.20 Similarly, a retrospective analysis of patients with 
epilepsy found poorer cognitive function was more strongly 
associated with higher number of concomitant AEDs com-
pared with higher DDD.21 However, in a large study of 809 
patients with refractory epilepsy by Canevini et al,14 incidence 
of AEs did not differ between monotherapy and polytherapy 
patients, and did not correlate with AED load. While there 
were some methodological issues with the assessment of the 
relationship between tolerability and AED load, Canevini and 
colleagues suggest that the lack of difference in tolerability 
between monotherapy and polytherapy treatment regimens 
may be because of individualization of patients' treatment to 
optimize efficacy and tolerability. In addition, drug load may 
not represent an accurate measure of drug exposure because 
of the effects of physiologic factors (eg, genetic factors in-
fluencing liver enzymes and drug‐transporter mechanisms; 
age), comorbidities (eg, hepatic and renal disease and various 
illnesses changing pharmacokinetics), and interactions with 
concomitant medications.14,22

This noninterventional study aimed to investigate the use 
of adjunctive lacosamide in routine clinical practice. Few el-
igibility criteria were defined in order to ensure that enrolled 
patients were reflective of the wider epilepsy population. 
Patients participating in the study were taking a variety of dif-
ferent AEDs, different numbers of AEDs, and different dos-
ages. This likely contributed to the observed high variability 
in the drug load outcomes. Comparison between results in the 
SCB (+) and SCB (−) groups should be made with caution 
because of the differences in Baseline characteristics suggest-
ing different patient populations; therefore, no statistical tests 
were performed. Interpretation of the change in drug load by 
number of Baseline AEDs is limited by the low numbers of 
patients taking three or more AEDs at Baseline. Interpretation 
of the results is also limited by the open‐label study design and 
lack of a direct comparator group given the real‐life setting, 
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and a follow‐up limited to 6 months. Furthermore, observed 
drug load changes are descriptive and the reasons for chang-
ing the dose of concomitant AEDs were not documented. 
Therefore, it was not possible to determine whether reductions 
in concomitant AEDs were primarily because of improved 
seizure control with the addition of lacosamide, tolerability 
considerations, or other reasons. Despite these limitations, this 
study reflects the use of adjunctive lacosamide and currently 
available concomitant AEDs in Germany and Austria.

5  |   CONCLUSION

In conclusion, while adding lacosamide to an existing AED 
treatment regimen increased the overall drug load, part of this 
increase was compensated by a reduction of the concomitant 
AED drug load, regardless of whether the treatment regimen 
consisted of SCB (+) or SCB (−) AEDs. Addition of lacosa-
mide resulted in good effectiveness and tolerability. The 
results of this study indicate that addition of lacosamide in 
patients with focal seizures could allow clinicians to reduce 
concomitant AED drug load by withdrawing or reducing the 
doses of less well‐tolerated or less effective AEDs.
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