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ABSTRACT – Aim. To characterise patients treated with zonisamide in every-
day practice and describe the effectiveness and tolerability of treatment.
Methods. This was an observational, longitudinal, naturalistic study, con-
ducted by neurologists in France. Patients who had started zonisamide
treatment at least three months prior to inclusion were eligible. Data were
collected at routine consultations at inclusion (Visit 1) and three to six
months later (Visit 2). At Visit 1, investigators documented epilepsy-related
variables based on patient records before initiation of zonisamide and at
inclusion. At Visit 2, the investigators re-evaluated seizure activity and rated
effectiveness. Adverse events were also documented. Results. A total of
428 patients were included in the study based on evaluation by 132 neuro-
logists. Zonisamide was initiated at a daily dose of 50 mg and 25 mg in
61% and 31.8% of patients, respectively. The median maintenance dose was
300 mg/day. Prior to initiation of zonisamide, the mean seizure frequency
was 16.0 seizures/month. This was reduced to 8.7 seizures/month at Visit 1
and to 7.1 seizures/month at Visit 2. The response rate and proportion of
seizure-free patients was 61.9 and 31.1% at Visit 1 and 65.9 and 25.6% at Visit
2, respectively. The frequency of seizures at Visit 2 decreased significantly
(p<0.05) for all seizure type subgroups, except for simple partial seizures.
Responder rates were >60% for all analysed subgroups. The proportion of
seizure-free patients was significantly higher in patients receiving bitherapy,
compared to the others (p=0.007). The most frequently reported adverse
event was somnolence (5.1%); three serious adverse events were reported.
Conclusion. In everyday practice, zonisamide is principally used in associa-
tion with other antiepileptic drugs for the treatment of focal epilepsy in
adults. It is effective in improving seizure control and quality of life, and is
generally well-tolerated.
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initiated. The reasons for choosing zonisamide were
provided. Any adverse events, possibly or probably
n order to meet the challenge of pharmacoresistant
pilepsy, novel antiepileptic drugs (AEDs) continue to
e developed and introduced into clinical practice.
or regulatory purposes, randomised controlled trials
RCTs) are considered as the “gold standard” for deter-

ining efficacy and safety of drugs (Arzimanoglou
t al., 2010). However, for many reasons, RCTs do not
eflect the real efficacy and tolerability of these drugs.
irstly, treatment regimens are used that do not neces-
arily match how AEDs are used in everyday practice.
ndeed, titration is usually too fast and imposed, the
osages that are to be reached are often too high,
nd the possibilities for dose-adjustment of the drugs
nd other co-medication are very limited. Secondly,
atients in RCTs have been highly selected and the
ajority have refractory epilepsy (Arzimanoglou et al.,

010).
pilepsy is a chronic and complex disease that requires
ong-term treatment, which needs to be adapted on
n individual patient basis in order to ensure that each
atient receives an AED at an effective and tolerated
ose. Although drugs have already been approved by
egulatory bodies on the basis of RCTs, observational
tudies that include heterogeneous population, flexi-
le dosing regimens, and individualised treatment tra-

ectories are necessary to complete the data from RCTs.
onisamide (zonegran), a benzisoxazole derivative,
as potentially multiple modes of action, including
lockade of voltage-dependant sodium channels
nd T-type calcium channels, as well as facilitation
f inhibitory GABAergic neurotransmission (Baulac,
006). Four pivotal randomised double-blind clini-
al trials, performed between 1993 and 2005, have
emonstrated its efficacy and tolerability, compared

o placebo, in a dose-dependent fashion (Schmidt
t al., 1993; Faught et al., 2001; Sackellares et al., 2004;
rodie et al., 2005). On this basis, zonisamide was
pproved in Europe in 2005 for the adjunctive treat-
ent of epilepsy in adult patients with focal seizures
ith or without secondary generalisation. To date, the
se of zonisamide in association with the new AEDs,

hat now dominate everyday clinical practice, as well
s the consequence of long-term use, is not well docu-
ented. Accordingly, we performed a naturalistic,

on-interventional study of the use of zonisamide in
veryday clinical practice in France, for the adjunctive
reatment of focal epilepsy over a 12-month observa-
ion period.
he primary objective of the study was to char-
cterise epilepsy patients treated with zonisamide
n everyday practice. Secondary objectives were to
pileptic Disord, Vol. 15, No. 3, September 2013

escribe the effectiveness of treatment with respect
o seizure frequency and quality of life (QoL), in order
o assess tolerability and document treatment modali-
ies with respect to dose regimen and associated AED
reatments.

r
i
1
r
z

ethods

tudy design

his was an observational, longitudinal, naturalistic
tudy conducted by hospitals or community neuro-
ogists in France, between May 2008 and March 2010.
he total anticipated duration of the study was 12
onths.

election of centre and patients

articipating neurologists were selected at ran-
om from an exhaustive list of all neurologists
racticing in France (around 2,250), provided by
EGEDIM (Boulogne, France). Fifteen hundred ran-
omly selected physicians from this list were contacted
y mail and invited to participate in the study.

atients included

atients were included in the study by all participating
eurologists who were expected to enrol the next one
r two patients, consecutively, seen in consultation.
he inclusion period lasted for three months. All adult
atients requiring adjunctive antiepileptic treatment,
nd for whom treatment with zonisamide had been
nitiated at least three months before inclusion, were
ligible for participation in the study. Patients aged

ess than 18 years, those with generalised epilepsy, or
hose treated with zonisamide as monotherapy were
xcluded.

tudy procedures and data collection

ll data were collected by medical interview or from
atients’ medical records at routine follow-up visits.
ata were collected at two routine consultations; one

t the time of inclusion (Visit 1, at least three months
fter initiation of zonisamide) and a second follow-
p visit three to six months later (Visit 2). At Visit
, the neurologist verified the inclusion criteria and
btained signed consent from participating patients.
ata on sociodemographics and medical history was
btained and recorded in the case report form (CRF).

n addition, investigators provided retrospective data,
btained from the patient records, on epilepsy-related
ariables (duration and type of seizures, frequency
f seizures, and AED treatment) and the zonisamide

reatment regimen at the time when zonisamide was
279

elated to zonisamide treatment that had occurred dur-
ng the intervening period, were documented. At Visit
, the investigator also provided information on cur-
ent seizure frequency and any modifications to the
onisamide treatment regimen.
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t Visit 2, the investigator re-evaluated seizure fre-
uency and rated the progression of autonomy,
ognitive symptoms, and behavioural symptoms on a
-item checklist (absent, improved, stable, worsened,
r not evaluated) as well as the effectiveness of zonisa-
ide on these symptoms using a 5-item Likert scale

very effective, effective, not very effective, ineffec-
ive, undetermined). Data were provided regarding
ny changes to the zonisamide treatment regimen,
dverse events, reasons for any treatment discontinua-
ion, or any anticipated changes in treatment. In addi-
ion, at both study visits, patients were asked to
omplete a visual analogue scale (VAS) in order to
valuate evolution of seizures and quality of life.

tatistical analysis

he number of patients to be included was determined
priori by power calculations. In order to estimate an

nticipated frequency of the principal study variables
ith a precision of 2.5% and a bilateral � risk of 0.05,

t was necessary to evaluate 553 patients. Assuming
hat 90% of included patients could be evaluated, it
ould be necessary to include 614 patients in the study.
ince participants were asked to include one or two
atients in the study, 400 neurologists were required in
rder to perform the study. Assuming that one third of
eurologists who agreed to participate in the study
ould not actually recruit patients, the target number
f neurologists was 600.
wo populations were retained for analysis. These
ere the intention to treat (ITT) population, corres-
onding to all included patients who respected the
ligibility criteria, and the per protocol (PP) population,
orresponding to all patients in the ITT population who
ompleted both study visits. If a patient returned for a
econd visit before three months or if treatment with
onisamide was stopped between the two follow-up
isits, the patient was not included for analysis.
he results of this study were principally descriptive.
emographic and clinical variables were described as
ean ± standard deviation (SD) and median (range)

alues for quantitative variables, and as numbers and
requencies (%) for categorical variables. When statis-
ical testing was performed, categorical variables were
ompared with the �2 test or Fisher’s exact test and
uantitative variables with Student’s t-test or with the
ann-Whitney U-test. All statistical testing was two-

ailed and a probability threshold of 0.05 was taken
80

s statistically significant. All data were analysed using
AS 9.1 software (North Carolina, USA).

thical considerations

he study was performed within the framework of the
eclaration of Helsinki guidelines for clinical research

f
t
f
1
m
c
p

nd according to current French regulatory require-
ents. Written informed consent was obtained from

ach patient. No patient was offered any financial
ncentive to participate in the study. Since patient care
as not altered by inclusion in the study, and since
o special procedures were envisaged for participants

n the context of the study, ethics committee approval
as not necessary. Procedures for data collection and
anagement were approved by the Conseil National

’Informatique et Liberté (CNIL), which ensures that all
edical and personal information is kept confidential

nd anonymous.

ole of the funding source

his study was initiated and funded by EISAI SAS,
anufacturers of zonisamide. EISAI SAS was respon-

ible for study design, conduct, monitoring, data
nalysis, preparation of the study report, and initiated
he preparation of this article. Operational manage-

ent of the study and data analysis were delegated by
ISAI to ITEC Services (Cenon, France), an indepen-
ent clinical research organisation. EISAI enlisted an
cademic steering committee (SD, AB and GL) to advise
n the design and implementation of the study and on

he analysis and interpretation of the results, for which
he committee members received consultancy fees
rom EISAI. The committee had full access to the study
ata and were actively involved in the preparation of

he present article. The study sponsor funded editorial
upport from a medical writing agency (Foxymed, Paris,
rance) for the preparation of the present article and
ontributed, together with the scientific committee, to
he revision of the different drafts of the manuscript.
he corresponding author had full access to all the data
nd had final responsibility for the decision to submit
or publication.

esults

articipating neurologists and patients

n total, 132 neurologists participated in the study and
ach included at least one eligible patient.
total of 476 patients had consulted a participating

eurologist and had been treated with zonisamide as
djunctive AED treatment for at least three months
efore Visit 1 (figure 1). Of these, 473 (99.4%) patients
Epileptic Disord, Vol. 15, No. 3, September 2013

ulfilled the inclusion criteria and were eligible to par-
icipate in the study. Three patients were excluded
rom the study, namely 1 with generalised epilepsy,

aged <18 years, and 1 receiving zonisamide as
onotherapy. Of the 473 eligible patients, 45 (9.4%)

ould not be evaluated. Of these, the CRF was incom-
lete for 30 patients, 13 patients had not been treated
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Patients treated with zonisanide
N = 476

Patients included
N = 473 (99.4%)

Excluded patients
N = 3 (0.6%)

Non evaluable patients
N = 45 (9.4%)

Follow-up visit not reported
N = 52 (10.9%)

ITT population
N = 428 (89.9%)

F

c
s
i
e
s
(
s
t
t
t

P

T
I
o
m
t
t
m
n
w
o
s
t
A
h
m
z
w
6
h
l
o

p
p
(
l

Z

Z
o
3
i
s
s
t
d
2
a
r
d
t
t
t
s
r
o
t
t
A
p
w
a
c
w
a
p
(
a
c
O
t
m
o
t
p
p

E

T
two reference periods, the first covering the period
PP population
N = 376 (79.0%)

igure 1. Patient disposition during the study.

ontinuously for at least three months before inclu-
ion, the time window of three to six months between
nclusion and follow-up had not been respected for
ight patients, and three patients apparently had no
eizures before initiation of zonisamide treatment
these reasons were not necessarily mutually exclu-
ive). The remaining 428 patients (89.9%) constituted
he ITT population. Of these, 52 patients did not attend
he two follow-up visits. The remaining 376 patients
hus constituted the PP population.

atient characteristics at inclusion

he demographic and clinical features of both total and
TT populations are presented in table 1. The mean age
f the ITT population was 42.5 years and there were
ore female than male patients. In accordance with

he protocol, focal epilepsy had been documented for
he entire ITT population (428 patients). The most com-

on seizure type was complex partial seizure (54.0%;
=231). It should be noted that 12 patients presented
ith mixed seizure types. At inclusion, the majority
f patients had been diagnosed with complex partial
eizures. Around one third of patients were on long-
erm sickness benefit due to their epilepsy.
t Visit 1, patients eligible for analysis (ITT population)
ad been treated with zonisamide for at least three
onths (mean duration of 5.9±5.9 months). At the time
pileptic Disord, Vol. 15, No. 3, September 2013

onisamide was started, the mean seizure frequency
as 17.3±43.9 seizures/month (median: 6; range: 1-

00). Prior to starting zonisamide, 292 (68.2%) patients
ad been previously treated unsuccessfully with at

east two other AEDs and 158 (36.9%) with at least four
ther AEDs. The most frequently prescribed of these

b
s
b
t
w
w

Management of epilepsy in France

revious AED treatments were valproate (47.2%
atients), levetiracetam (34.6%), carbamazepine

31.8%), topiramate (26.2%), barbiturates (25.5%),
amotrigine (22.9%), and gabapentin (22.0%).

onisamide treatment regimen

onisamide treatment was initiated at a median dose
f 50 mg/kg (mean: 47.7±31.2 mg/day; range: 12.5-
00 mg/day). The majority of patients (n=261; 61.0%)
nitiated zonisamide treatment at the recommended
tarting dose of 50 mg, whereas 136 (31.8%) patients
tarted at the lower dose of 25 mg/day, and 21 (4.9%) at
he higher dose of 100 mg/kg. The daily maintenance
ose prescribed was 100-175 mg in 54 (14.3%) patients,
00-275 mg in 98 (26.1%), 300-375 mg in 110 (29.2%),
nd 400-500 mg in 98 (26.1%) patients. Eight patients
eceived a daily dose <100 mg/day and a further 8 a
aily dose higher than 500 mg/day. The median main-

enance dose was 300 mg/day. The requested data on
he titration regimen used were not analysed due to
he small number of participants who completed this
ection of the CRF correctly. The most frequently cited
easons for choosing zonisamide were improvement
f epilepsy in 338 (79.0%) patients, availability of a novel

herapeutic option in 245 (57.2%) patients, and good
olerability in 200 (46.7%) patients.
t the time of initiation of zonisamide, 151 (35.3%)
atients were taking one other AED and 271 (63.3%)
ere taking two other AEDs. Six patients did not take

ny AED (1.4%) at baseline. The median number of
oncomitant AEDs prescribed was two and maximum
as five (in five patients). The AEDs most frequently

ssociated with zonisamide were levetiracetam, val-
roate, lamotrigine, carbamazepine, and topiramate

figure 2). In patients prescribed with two AEDs, associ-
tion with levetiracetam was the most frequently cited
ombination (9.6%).
verall, 52 patients (12.1%) discontinued zonisamide

reatment before the last study visit, after a mean treat-
ent duration of 158±111 weeks at a mean daily dose

f 234±157 mg. The principal reasons for premature
reatment discontinuation were poor tolerability (21
atients), inadequate efficacy (10 patients), or both (11
atients).

ffectiveness

he effectiveness of zonisamide was assessed over
281

etween initiation of zonisamide and Visit 1 (retro-
pective data) and the second covering the period
etween Visit 1 and Visit 2 (prospective data). Prior

o initiating zonisamide, the mean seizure frequency
as 16.0 seizures per month (table 2). This frequency
as reduced to 8.7 seizures/month at Visit 1 and 7.1
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Table 1. Patient characteristics.

Total population
n=476

ITT
population
n=428

PP population
n=376

Age at inclusion (years)
Mean±SD 42.1±14.9 42.5±14.9 42.9±15.1
Median (range) 40.0 (17.0-88.0) 40.0

(18.0-88.0)
40.0 (18.0-88.0)

Gender
Male 219 (46.1%) 196 (45.9%) 177 (47.2%)
Female 256 (53.9%) 231 (54.1%) 198 (52.8%)

Time since diagnosis
(at inclusion; mean ± SD;
years)

NA 18.2±15.0 NA

Seizure type1

Simple partial seizures 143 (30.0%) 135 (31.5%) 120 (31.9%)
Complex partial seizures 253 (53.2%) 231 (54.0%) 197 (52.4%)
Secondary generalised
partial seizures

92 (19.3%) 84 (19.6%) 70 (18.6%)

Seizure frequency
(per month) before
initiating zonisamide

Mean±SD 17.3±43.9 17.1±42.5 16.0±42.6
Median (range) 6.0 (1.0-600.0) 6.0

(1.0-600.0)
5.0 (1.0-500.0)

Long-term invalidity 150 (31.6%) 136 (31.9%) 119 (31.7%)

Associated symptoms
Behavioural symptoms 122 (25.7%) 110 (25.8%) 100 (26.7%)

S
1 gorie
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Cognitive symptoms 210 (44.2%)

Loss of autonomy 216 (45.6%)

D: standard deviation.
After review by the steering committee of the study. These cate

eizures/month at Visit 2. Response rates, defined as
atients whose seizure frequency decreased by ≥50%
ompared to before initiation of zonisamide, were
1.9% at Visit 1 and 65.9% at Visit 2. The proportion
f patients free of seizures at the two study visits was
1.1% (mean seizure-free period: 109.8±104.8 days)
nd 25.6% (mean seizure-free period: 192.1±125.9
ays), respectively. An increase in seizure frequency
as documented in seven patients (2.3%) between ini-
82

iation of zonisamide and Visit 1, and in a further 28
atients (8.3%) during Visit 2.
ognitive and behavioural symptoms were both con-

idered to have improved between initiation of
onisamide and Visit 2 in 32 patients (8.5%). Deteriora-
ion was observed in 20 patients (5.3%) for cognitive

2
s
i
a
l
m

192 (44.9%) 168 (44.7%)

197 (46.1%) 175 (46.5%)

s are not mutually exclusive.

ymptoms and 15 (4.0%) patients for behavioural
ymptoms. Patient autonomy was considered to have
ncreased in 60 patients (16.0%) and decreased in 17
4.5%).
t Visit 1, 278/418 (66.5%) patients considered that their
pilepsy had improved since starting zonisamide. This
roportion was very similar at Visit 2 (245/370 patients;
6.2%). Epilepsy was considered to be worse since
tarting zonisamide for 23 patients (5.5%) at Visit 1 and
Epileptic Disord, Vol. 15, No. 3, September 2013

8 patients (7.6%) at Visit 2. Using the visual analogue
cales, mean scores were 62.0±25.5 and 63.4±28.2 for
mpact of treatment on epilepsy scale and 59.8±25.2
nd 61.6±28.3 for impact of treatment on quality of
ife scale at Visit 1 and Visit 2, respectively. At Visit 2,

ean VAS scores of patients who considered that their



Journal Identification = EPD Article Identification = 0591 Date: September 6, 2013 Time: 9:19 am

E

Management of epilepsy in France

0%

18 101

119

29 59

88

9 39

48

41 105

146

28 98

126Lamotrigine

Levetiracetam

Topiramate

Valproic acid

Carbamazepine

F
T ombi

e
o
i
f
w
a
A
c
n
m
d

S

S
i
a
o
t
f
z
W
a
s
g
s

s
s
g
g
T
fi
c
t
a
w

A

W
r
i
o
z
t

0% 5% 10% 15% 2

igure 2. Other concomitant AEDs used with zonisamide.
he black bars indicate the proportion of patients using only a c

pilepsy had improved was 76.8±17.7 for the impact
f treatment on epilepsy scale and 74.7±18.3 for the

mpact of treatment on quality of life scale. In contrast,
or patients who considered that their epilepsy had
orsened, the respective VAS scores were 18.9±23.3

nd 16.1±22.7.
t the end of the study period, 36 neurologists (9.6%)
onsidered stopping zonisamide altogether and 80
eurologists (23.7%) considered changing the zonisa-
ide treatment regimen, generally by increasing the

ose (66 neurologists).

ubgroup analyses

ubgroup analyses were performed to investigate the
mpact of zonisamide treatment on seizure frequency
ccording to seizure type, seizure frequency, intensity
f AED treatment regimen, and invalidity (incapacity

o work because of epilepsy or other disease). Seizure
pileptic Disord, Vol. 15, No. 3, September 2013

requency and responder rates before initiating
onisamide and at Visit 2 are presented in table 3.

ith respect to seizure type, the frequency of seizures
t Visit 2 decreased significantly (p<0.05) in all
ubgroups except the simple partial seizure type sub-
roup. Responder rates were >60% in all analysed
ubgroups, with no significant difference between

d
p
a
z
t
t
b

25% 30% 35% 40% 45% 50%

nation of zonisamide and the AED indicated (dual-therapy).

ubgroups. The proportion of patients achieving
eizure freedom differed significantly between sub-
roups (p<0.05) and was greatest in the secondary
eneralised focal seizure group.
he proportion of patients free of seizures was signi-
cantly higher for patients receiving dual therapy
ompared to those who were prescribed more than
wo AEDs (p=0.007). The difference in response rates,
lthough numerically higher in the dual therapy group,
as not statistically significant.

ssociation of zonisamide with other AEDs

hen comparing different AED combinations,
esponse rates differed somewhat, being higher
n patients prescribed zonisamide and valproate
r carbamazepine compared to those prescribed
onisamide in combination with lamotrigine, leve-
iracetam or topiramate (table 4). However, these
ifferences were not statistically significant. The
283

roportion of patients who remained seizure-free
ppeared to be higher when using the combination of
onisamide with valproate or levetiracetam, compared
o other combinations, although patient numbers in
he subgroups were low and this observation should
e interpreted with caution.
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Table 2. Seizure frequency at inclusion and during follow-up.

Before initiation of zonisamide
n=376

At Visit 1
n=376

At Visit 2
n=376

Responder rates1 - n=291
180
(61.9%)

n=270
178
(65.9%)

Seizure-free patients - n=299
93
(31.1%)

n=308
79
(25.6%)

Number of seizures
(per month)

n=372 n=365 n=364

≤12 seizures 267 (71.8%) 309
(84.7%)

313
(86.0%)

12-30 seizures 45 (12.1%) 26 (7.1%) 22 (6.0%)
≥30 seizures 60 (16.1%) 30 (8.2%) 29 (8.0%)

Total seizure frequency
(per month)

n=372 n=365 n=364

Mean±SD 16.0±42.6 8.7±25.9 7.1±15.0
Median (range) 5.0 (1.0-500.0) 2.0 (0.0-

304.0)
2.0 (0.0-
150.0)

Changes in seizure
frequency

n=309 n=336

Frequency decreased - 302 308

S
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Frequency increased -

D: standard deviation.
Decrease in seizure frequency of ≥50%.

o interaction between treatment response and
re-treatment seizure frequency or invalidity was
bserved.

olerability

uring the titration phase, 106 patients (24.8%)
eported at least one adverse event. The most fre-
uently reported adverse events were somnolence

n 22 patients (5.1%), fatigue in 15, weight decrease
n 14, and asthenia in 11 patients. Adverse events
ended to appear early on after starting zonisamide,
ith no evidence of a dose-response relationship

data not shown). No particular combination of zonisa-
ide with another AED appeared to be less well tol-
84

rated than another, although it should be noted
hat adverse events were documented in 3 of the

patients treated with zonisamide and topiramate.
uring the maintenance phase, 95 patients (22.2%)

eported at least one adverse event; most frequently
omnolence in 18 patients (4.21%), weight decrease
n 17, and asthenia and irritability each in eight

n
w
D
p
q
6
m

(97.7%) (91.7%)
7 (2.3%) 28 (8.3%)

atients. Serious adverse events were reported by
hree patients during the initiation of zonisamide and
isit 1 (retrospective data). One patient reported an
cute psychotic disorder followed by hospitalisation
or delirium, another reported agranulocytosis, and
nother reported weight loss of 12 kg. Two patients
ith cancer died before Visit 2. There were no docu-
ented cases of Stevens-Johnson syndrome or blood

yscrasias. One case of kidney stones was reported in
patient treated with zonisamide in combination with
abapentin.
eight was measured systematically for all patients at

ach study visit. Overall, between initiation of zoni-
amide and Visit 2, no change in weight was observed
or the majority of treated patients (313; 86.5%). Thirty-
ine patients (10.8%) lost weight and 10 (2.8%) put on
eight.
Epileptic Disord, Vol. 15, No. 3, September 2013

uring the course of the study, a total of 52 (12.1%)
atients discontinued zonisamide treatment, most fre-
uently due to the occurrence of adverse events (n=34;
5.4%). Information on adverse events leading to treat-
ent discontinuation was not collected.
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Table 3. Frequency of seizures according to subgroup analyses.

Before initiation of zonisamide
n=376

Visit 2
n=376

Responder rates
at Visit 2

Seizure-free
at Visit 2

Seizure type
Simple partial
seizures only

n=41 n=41 n=33 n=35

Mean±SD 34.0±96.9 9.6±26.4 26 (78.8%) 15 (42.9%)
Complex partial
seizures only

n=144 n=144 n=99 n=115

Mean±SD 15.5±41.3 7.9±15.1 66 (66.6%) 20 (17.4%)
Secondary generalised
seizures only

n=38 n=38 n=26 n=32

Mean±SD 3.2±5.3 1.3±2.5 17 (65.3%) 17 (53.1%

Number of seizures
(per month)
<30 seizures n=312 n=312 n=228 n=259

Mean±SD 6.6±5.9 3.4±6.2 150 (65.8%) 71 (27.4%)
≥30 seizures n=60 n=60 n=40 n=45

Mean±SD 64.8±91.4 26.5±27.6 27 (67.5%) 5 (11.1%)

Treatment with
zonisamide as
Bitherapy n=130 n=130 n=95 n=106

Mean±SD 9.2±18.5 3.9±14.4 76 (80.0%) 35 (33.0%)
Polytherapy n=232 n=232 n=162 n=188

Mean±SD 20.0±52.1 8.9±15.4 94 (58.1%) 38 (20.2%)

Invalidity
Yes n=119 n=119 n=82 n=93

Mean±SD 26.1±69.9 11.1±17.1 43 (52.4%) 16 (17.2%)
No n=256 n=256 n=188 n=215

Mean±SD 11.0±17.7 5.0±13.5 135 (71.8%) 63 (29.3%)

SD: standard deviation.

Table 4. Treatment response as a function of AED combinations.

Responder rates at Visit 2 Seizure-free at Visit 2

Zonisamide + carbamazepine 9/11 (81.8%) 4/12 (33.3%)

Zonisamide + lamotrigine 15/19 (79.0%) 4/21 (19.0%)

Zonisamide + levetiracetam 19/26 (73.1%) 12/29 (41.4%)

Zonisamide + topiramate 4/6 (66.7%) 2/6 (33.3%)

Zonisamide + valproate 16/17 (94.1%) 9/20 (45.0%)

D

pileptic Disord, Vol. 15, No. 3, September 2013

ata are presented for the PP population at Visit 2.
285
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iscussion

his study describes the use of zonisamide in “real-
orld” clinical practice in France, where it is licensed

or the adjunctive treatment of focal epilepsy with or
ithout secondary generalisation in adult patients. The
atients included in the study had epilepsy for a mean
isease duration of 18 years. In spite of the fact that

he majority had previously been treated with at least
hree AEDs, their epilepsy was poorly-controlled and
elatively severe, with a mean seizure frequency of
6 seizures/month. The majority of patients included
n the study presented with complex partial seizures
54.0%), and this reflects the relative prevalence of
ifferent types of partial seizure in the adult epilepsy
opulation in France (Picot et al., 2008). In addition,

t has been reported in several previous studies that
round one third of patients continue to have seizures,
espite treatment with AEDs at the appropriate dose

Kwan and Brodie, 2002).
his study suggests that many neurologists do not
ollow the current recommendations when treating
ocal epilepsy in adult patients with zonisamide. The
pproved prescribing information recommends initia-
ing zonisamide at a daily dose of 50 mg. The dose
hould then be increased to 100 mg/day over one week
o reach a maximum dose of 500 mg/day, if neces-
ary. In the sample studied here, around one third
f patients were started on a lower dose (25 mg/day).
uring the maintenance phase, less than 15% (14.5%;
=62) of patients were being prescribed a daily dose

ower than 200 mg/day, of whom less than 2% (1.9%;
=8) received a daily dose lower than 100 mg/day.
he same proportion of patients (1.9%; n=8) were
eing prescribed a daily dose higher than the recom-
ended dose of 500 mg/day. The median daily main-

enance dose reported in our study was relatively
ow (300 mg/day). The results showed that 24 (19.5%)
eurologists participating in the study complied with

he recommended starting dose, the recommended
aintenance dose, and the recommended titration

rocedure.
ith regard to effectiveness, only 23 patients (5.4%)

iscontinued due to a lack of efficacy and less than
% of treated patients considered that their epilepsy
ad worsened during the study. Seizure frequency was
ignificantly decreased at both Visit 1 (p=0.0052) and
isit 2 (p=0.0002), compared to the period before

nitiation of zonisamide. The percentage of patients
86

chieving ≥50% reduction in seizure frequency was
5.9% at Visit 2, of whom 25.6% achieved seizure
reedom. This responder rate and particularly the pro-
ortion of patients who achieved seizure freedom are
oth higher than those reported previously. For exam-
le, based on the phase III randomised clinical trials of

e
o
i
a
i
c

onisamide, responder rates of 34.5 and 46.6% were
eported using a daily dose of 300 mg and 500 mg,
espectively, with less than 10% of patients achieving
eizure freedom (Brodie et al., 2005). Nevertheless, the
esponder rates reported in another recent open-label
bservational study, the ZEUS study (Dupont et al.,
010), were intermediate between those reported in
he pivotal clinical trials and in the present study, with a
esponder rate of 40.9 and 15.0% seizure-free patients.
his difference may be attributable firstly to inaccurate
eporting of seizures or recall bias in our naturalistic
tudy, where information regarding the occurrence of
eizures prior to treatment was provided solely from
retrospective patient report at Visit 1 and not ascer-

ained, and secondly to the inclusion in our study of
substantial proportion of “less severe patients” (267

71.8%] patients had ≤12 seizures per month before
nitiation of zonisamide).

sing the visual analogue scale, we observed that
atients considered their quality of life to be signifi-
antly improved following initiation of zonisamide
reatment. This is consistent with findings of other
tudies using disease-specific quality of life scales
uch as the QOLIE-31, which have shown that zonisa-
ide can improve quality of life in patients with

ocal epilepsy (Brodie et al., 2005; Dupont et al., 2010;
elmstaedter et al., 2011). A high proportion of neuro-

ogists (90.4%) intended to continue prescribing zoni-
amide to their patients after the end of the study,
ndicating a positive perception of the benefit-risk pro-
le of zonisamide.
ery few data are available to assess the cognitive and
ehavioural impact of new AEDs. In our study, we
pecifically invited patients to rate the progression of
heir cognitive and behavioural symptoms on a 5-item
hecklist before and after initiation of zonisamide.
he majority of patients reported no change in their
ognitive and behavioural symptoms, suggesting that
onisamide was not associated with any detrimental
ffect on cognitive or behavioural symptoms.
he study demonstrated that zonisamide was relatively
ell-tolerated, with adverse events being documented

n less than 25% of treated patients, with a slightly
igher rate being observed during the titration phase.
his rate was lower than that reported in both ZEUS
nd the Phase III clinical trials (Schmidt et al., 1993;
aught et al., 2001; Sackellares et al., 2004; Brodie et al.,
005; Dupont et al., 2010). This difference may be due
o the fact that only spontaneously-reported adverse
Epileptic Disord, Vol. 15, No. 3, September 2013

vents, considered by the investigator to be possibly
r probably related to treatment, were documented

n our study. Moreover, zonisamide was initiated at
dose less than or equal to the recommended dose

n almost all participating patients, which may also
ontribute to the lower than expected adverse event
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ate. The most frequently reported adverse event was
omnolence, consistent with the known tolerabil-
ty profile of zonisamide (Baulac, 2006; Kothare and
aleyias, 2008). The patient who was reported to have
n acute psychotic disorder, followed by hospitalisa-
ion for delirium, suffered from mental retardation
nd was treated with levetiracetam and valproate, in
ddition to zonisamide. No cases of Stevens-Johnson
yndrome or blood dyscrasias, which are the principal
dverse events of concern that have been associated
ith zonisamide treatment (Kothare and Kaleyias,

008), were reported. In addition, no unanticipated
afety issue was identified.

number of subgroup analyses were performed.
here was no interaction between seizure type and
requency, or seizure type and reduction in seizure
requency. One third of patients were prescribed
onisamide with only one other AED, most fre-
uently levetiracetam. There was some suggestion that
atients treated with a combination of zonisamide and
single other AED responded better to zonisamide

han those receiving multiple AEDs, although it should
e noted that the epilepsy of the latter group was more
evere before starting zonisamide treatment, with a
igher baseline seizure frequency.
he study has several strengths and limitations. The
trengths include the relatively large number of
atients (428 patients analysed) and the relatively

ow proportion of included patients who were not
vailable for analysis (10%). In addition, the protocol
pecified that eligible patients had to take zonisamide
or at least three months at the time of inclusion. The
eason for this was to ensure that the neurologists’
ecision to prescribe zonisamide had been taken prior

o participation in the study, thus limiting inclusion bias
r changes in prescribing patterns due to participa-

ion in the study. Nonetheless, 29 of the 428 patients
6.8%) included in the study had been treated with
onisamide for only two and half months before the
nclusion. However, it was decided that these patients
hould be included since this protocol violation was
onsidered to be minor and would not be a source of
nclusion bias, and also since the number of patients
oncerned was low. The limitations include the rela-
ively low participation rate; patients were included in
he study by less than 10% of neurologists who were
ontacted. Secondly, we failed to obtain exploitable
ata on the titration regimens used. This reduces the
trength of the study regarding whether the treatment
pileptic Disord, Vol. 15, No. 3, September 2013

odalities used by participating neurologists were
onsistent or not with prescribing recommendations
or zonisamide. Finally, as indicated above, the clinical
ata relating to the period before starting zonisamide
ere obtained retrospectively, thus the quality of this
ata cannot be ascertained.

a
s
N

F
t
p

Management of epilepsy in France

t is important to note that zonisamide has now been
pproved in Europe as monotherapy for the treatment
f partial seizures, with or without secondary gene-
alisation, in adults with newly diagnosed epilepsy,
ollowing demonstration of its efficacy in a large
andomised controlled study (Baulac, 2012). Other nat-
ralistic studies describing the use of zonisamide for

his new indication should be performed in the future.
n conclusion, in everyday practice, zonisamide has
een principally used in association with other AEDs

or the treatment of complex focal epilepsy in
dults. As most adverse events appear during the
itration phase, this should be monitored carefully
nd physicians should be diligent in respecting the
ecommended titration protocol. In such patients,
onisamide appears to be effective in improving
eizure control and quality of life and is generally well-
olerated.
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