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Highlights:


Since 2010, initiations of VPA have decreased among girls aged 0 to 14 years.



Initiations of LTG and LEV increased among girls over the study period.



In 2016, GPs were still initiating VPA among girls aged 11-14 years.



GPs remain the primary healthcare professionals for epileptic patients.
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Abbreviations:
AED

Antiepileptic drugs

ANSM

Agence Nationale de Sécurité des Médicaments des produits de santé (French
agency for the safety of medicines and health products)

ATC

Anatomical Therapeutic Chemical

CCAM

Classification Commune des Actes Médicaux

CIP

Code identification produit (national registration code)

CMUc

Couverture médicale universelle complémentaire (Complementary Universal
Health Insurance)

DCIR

Données de Consommation Inter-Régimes (Health reimbursement database)

DP

Diagnostic principal (main diagnose)

DR

Diagnostic relié (related diagnose)

DAS

Diagnostic associé significatif (significant related diagnose)

EEG

Electroencephalogram

EMA

European Medicines Agency

GP

General practitioner

ICD

International Classification of Diseases

LEV

Levetiracetam

LTI

Long-Term Illness

LTG

Lamotrigine

PMSI

Programme de Médicalisation du système d’information (French hospital
discharge database)

PY

Person-Year

SNIIRAM Système National d’Information Inter-Régimes de l’Assurance Maladie (French
National Health Insurance Database)
VPA

Sodium valproate
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1) Introduction
Epilepsy is one of the commonest serious chronic neurological disorders. Worldwide there are
at least 65 million people living with epilepsy. The incidence of epilepsy in the infantile
period is high, with an estimation of about 70 per 100,000 inhabitants in European countries.
[1]
The management of epilepsy among children is different from that among adults because of a
broader spectrum of syndromes in children and because evidence on the effectiveness of
antiepileptic drugs (AEDs) is not always established. [2–4] A therapeutic choice must still be
made even if a precise diagnosis is not straightforward at the onset of epilepsy.
In the 2000s, new AEDs arrived on the drug market and changed practices in the treatment of
epilepsy for both children and adults. [5,6] The changes could also be related to an awareness
of the risks associated with in utero exposure to earlier antiepileptic drugs, such as sodium
valproate (VPA), which has been integrated into clinicians’ practices, especially neurologists,
as demonstrated in Europe and across the Atlantic. [7–9] In 2014, as recommended by the
European Medicines Agency (EMA), the French Agency for the safety of medicines and
health products (ANSM) initiated a communication strategy with a "Dear Doctor” letter [10]
to remind healthcare professionals of the teratogenic effects of VPA (major congenital
malformations [11], neuro-developmental delays [12], autism spectrum disorders [13,14]). A
few months later, in May 2015, French clinicians were also informed that the conditions for
prescription and issue of VPA and its derivatives would be reinforced. [15] Since the 1st of
January 2016, VPA and its derivatives should, whenever it is possible, not be prescribed to
women of childbearing age, except in case of intolerance or ineffectiveness of alternatives.
Nonetheless, the unchallenged efficacy of VPA, with its broad spectrum of activity, makes it a
drug of choice for the first-line treatment of epilepsy.[16] More recently in Europe, likewise,
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VPA has been contraindicated for women of reproductive potential, except in case of
intolerance or ineffectiveness of alternatives.
We aimed to evaluate trends in AED prescriptions, especially in the period 2015-2016, to
tailor a communication strategy, focusing on young epileptic girls, for whom VPA should not
be chosen as the first-line treatment.
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1) Methods
We conducted a nationwide study using the French National Health Insurance Database
(SNIIRAM), over 7 years (2010-2016), to describe the trends in VPA prescription among
epileptic girls 0 to 14 years of age, particularly as first-line treatment, and we compared this
with prescribing trends for boys aged 0 to 14 years.
Source
SNIIRAM anonymously and comprehensively links a health reimbursement database (DCIR)
to the French hospital discharge database (PMSI). The DCIR contains i) demographic data
such as date of birth, gender and information on complementary insurance systems or the
presence of CMUc (Couverture médicale universelle complémentaire) (Complementary
Universal Health Insurance), an insurance cover for low‐income status individuals ii)
medication, recorded as dispensed packs, including a single national registration code (CIP),
and Anatomical Therapeutic Chemical (ATC) code is also provided with the date of
prescription, the profession of the prescriber and date of issue iii) the presence of long-term
illness (LTI) status and date of first registration of chronic illness status, which gives
registered patients full coverage for all medical expenses related to the illness. PMSI covers
all overnight or day hospitalizations in the public and private sectors, and includes short-term
stays in medical, surgical or obstetric facilities. It collects information on the patients and
their diagnoses (primary diagnoses (DP—diagnostic principal /DR—diagnostic relié) (main
and related diagnoses)) and comorbidities or complications (DAS—Diagnostic associé
significatif) (significant related diagnoses) using ICD10 codes (International Classification of
Diseases, 10th revision), surgical/interventional procedures (CCAM–Classification Commune
des Actes Médicaux) and prescription of particularly expensive drugs.
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The SNIIRAM database was developed to ensure the reimbursement of individual medical
claims but was not intended to serve medical research. It does not comprise any clinical
information concerning results related to consultations, prescriptions or examinations. Using
it to follow individual patients over time and across different data sets can therefore be
challenging.
It has previously been used to describe prescription trends with respect to recommendations
[17] in the context of epilepsy management [18] and VPA exposure [19].

Patient selection
All patients aged 0 to 14 years with at least one issue of antiepileptic drug (AED) recorded
between 2010 and 2016 were selected. An AED was defined as a drug licensed for the
treatment of epilepsy in France, i.e. drugs listed under the ATC code N03A, plus two
benzodiazepines, diazepam (N05BA01) and clobazam (N05BA09). As diazepam is mainly
authorized for febrile convulsions, patients who were prescribed diazepam only were
excluded. Patients, who were prescribed sodium divalproex (N03AG01) or valpromide
(N03AG02) were also excluded because these medications are mostly indicated in psychiatric
setting.
Data collection
For descriptive purposes different patient characteristics were collected: date of birth to
determine the age at the beginning of the study (January 1st, 2010), gender, LTI status, CMUc
status, which provides information on patient socio-economic level. Prescription
characteristics were obviously studied: date of prescription, date of issue, drug issued, number
of boxes and also information on the prescriber, as working in a healthcare facility or in the
community.
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Statistical analysis
For each patient matching the selection criteria and for each prescription we determined
whether it was a prevalent or an incident use (first delivery after birth or after one year
without AED issue). A one-year history was necessary to obtain this information and this is
the reason why we retrospectively collected data up to 2009. We also determined which
AEDs were prescribed (grouping them by ATC7 Code). The number of different ATC7 codes
prescribed defined the polytherapy criterion.
For each year, we first calculated the percentage of VPA and that of each ATC7 code other
than VPA among incident uses, and plotted these proportions by gender and age category. We
use the following age categories: 0-2 years, 3-6 years, 7-10 years and 11-14 years. For
purposes of comparison, we calculated the relative reduction in prescriptions between the
percentage of VPA prescribed in 2010-2014 and the one in 2016. We intentionally excluded
the year 2015, during which time the EMA and ANSM promoted a huge campaign to avoid
the use of VPA among women of childbearing age. The impact of the 2015 risk minimization
measure was likely to be more obvious in 2016, the year we chose for comparison.
We then calculated the incidence rate of VPA prescription among prevalent uses of any other
AEDs and plotted them by gender and age category: the number of VPA initiations was
divided by the number of person-years (PY) with a prevalent use of another AED. The types
of AED before VPA initiation were described.
Finally we calculated the incidence rate for VPA discontinuations among prevalent users of
VPA and the proportion for each ATC7 code among AED prescriptions after VPA
discontinuation. VPA discontinuation was defined by the last VPA delivery date followed by
at least one year without VPA issue, assuming one year of follow-up was available.
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Statistical analyses were performed using SAS 9.4 (SAS INSTITUTE, North Carolina, USA)
via SAS Enterprise Guide®.
Regulatory approval
The study was granted regulatory approval as part of a larger program on VPA exposure
(CNIL 03/11/2016). The study was conducted with direct access to the SNIIRAM database
under ANSM agreement.
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2) Results
General characteristics of the study population
In the SNIIRAM database, 113,362 children fulfilled the selection criteria, 61,259 boys and
52,103 girls. Almost all patient characteristics were similar between boys and girls (Table 1).
The number of incident uses over the study period (seven years) was 93,557: 42,493 among
girls and 50,064 among boys. The median age at the beginning of the study was five years.
The most frequently prescribed antiepileptic drugs were, in decreasing order: sodium
valproate, largely predominant, followed by diazepam, lamotrigine (LTG), levetiracetam
(LEV), clobazam and clonazepam. Most of the drugs were prescribed in monotherapy.
Prescribing trends for sodium valproate
Figure 1 shows the trends in VPA initiations over the study period by gender and age
category. Focusing on children aged 0-10 years and incident uses only in 2010, the proportion
of VPA prescriptions ranged between 40 and 50%, without a clear gap between boys (nearly
30%) and girls (20%). Globally, the proportion remained quite stable until 2014 and then
decreased. In 2016, the proportion of VPA still accounted for 11% of AED initiations among
girls aged 11-14 years.
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Figure 1. Trends in sodium valproate initiations over the study period by gender and age
category. (2-column fitting image)
Between 2010 and 2016, the proportions of prescriptions for LEV, LTG, ethosuximide,
gabapentin in incident use increased among girls aged 0-14 years (Figure 2).
Table 2 reports the proportion of VPA among AED initiations according to prescriber
category. In 2010, initiation of VPA among girls by specialists (including hospital practitioner
and neurologist or pediatrician working in community) was relatively frequent (over 40%).
This frequency was lower in 2016 for neurologists (-24.5% between 2010 and 2016), hospital
practitioners (-20.6%) and pediatricians (-15.6%). In contrast, the frequency of VPA use
among AED initiations by General Practitioners (GPs) was relatively stable over the period, at
around 20-25%.
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Figure 2. Trends in antiepileptic treatment initiations over the study period among girls aged
0-14 years. (1-column fitting image)
Figure 3 shows trends in initiating VPA (add-on or switch) among prevalent users of any
AED other than VPA over the study period by gender and age category. The number of PY
treated with an AED other than VPA was around 5000 per year over the study period. In this
population, the incidence rate for VPA prescription decreased from 18.3 in 2010 to 9.7 per
100 PY in 2016 for girls (47% relative reduction) versus 20.3 to 16.1 per 1000 PY for boys
(relative reduction of 21%). These relative reductions were homogeneous across the different
age groups.
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It can be noted that the incidence rate for VPA prescription among teenage girls (11-14 years
of age) and young girls (7-10 years of age) was relatively low over the study period (less than
10 for 100 PY). The most frequently prescribed AEDs just before VPA initiation were
benzodiazepines, lamotrigine and vigabatrine, mostly in monotherapy (91% in 2010; 89% in
2015).

Figure 3. Trends in sodium valproate initiations (add-on or switch) among children already
treated with another antiepileptic drug over the study period, by gender and age category. (2column fitting image)
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Discontinuation of VPA was defined as an issue of VPA that was not followed later in the
year by another issue of VPA, assuming one year of follow-up was available. Discontinuation
of VPA was quite high (around 35 per 100 child-years) but quite stable over the study period
and similar in girls and in boys. It was higher among young children (0-6 years old) than
among older children (7-14 years old) (40 to 60 per 100 PY versus 30 per 100 PY).
In around 70% of cases, VPA discontinuation was not followed by another AED. Before
withdrawal of sodium valproate treatment, the antiepileptic treatment duration was for the
majority 1 year or more (60%), while in 18% of cases it was less than 1 month (only 1 issue).
It was different among children aged 0-2 years, for whom only 1 month of antiepileptic
treatment before VPA withdrawal was observed in 30% of cases.
The remaining 30% “switched” from VPA to another AED, mostly in monotherapy.
Lamotrigine and levetiracetam were the most frequently prescribed AEDs.
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Discussion
Our study evaluating the trends in sodium valproate (VPA) prescription among children
highlighted a number of points.
Firstly, the proportion of VPA prescriptions among incident uses of antiepileptic drugs
decreased in both genders over the study period, but more so among girls, especially in
teenage girls. Over the 1993 to 2006 period, the prevalence of VPA per 1000 prescriptions
among females (12-18 years old) significantly decreased from 0.94 (95% CI 0.80 to 1.09) to
0.63 (95% CI 0.55 to 0.72). [7]. Over the 2000 to 2010 period, girls were prescribed sodium
valproate significantly less often as a first-line AED (74% versus 46%). [20] Our study
enables these observations to be updated and it points to a substantial decrease in VPA use
among teenage girls, possibly as a result of new information released in the media on its
teratogenic effects. [10]
Secondly, the alternatives to VPA, for which frequencies increased during the study period,
were mainly levetiracetam, then lamotrigine, followed by ethosuximide and gabapentin.
Increases were always more pronounced for girls than for boys. Changes in the choice of the
first AED for a new onset of epilepsy are similar to those observed in previous years in other
European countries. [7,9,20] During the 2000s, it was established that the use of firstgeneration AEDs (VPA, carbamazepine, phenytoin, phenobarbital) decreased over time, at
least in developed countries, concomitantly with the arrival of new AEDs on the market.
[5,9,21,22] More recently, a trend towards more LEV and LTG prescriptions could also be

explained by prescribers’ knowledge of the significantly lower rates of major congenital
malformations for these drugs. [11]
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Thirdly, the proportion of VPA initiations among girls already under treatment greatly
decreased for specialists but remained stable over the study period for GPs. The proportions
of AED prescriptions by three different prescriber categories (GPs, specialists, psychiatrists)
were studied by Hollingworth & al. in Australia over a 5-year period (2002-2007). They
observed an increase in prescribing of new AEDs, such as levetiracetam, topiramate and
lamotrigine, by GPs. Also, the proportion of prescriptions by GPs was the highest for
phenytoin, followed by sodium valproate. [23] Prescriber data in this study indicated a shift
from specialist to GP prescribing. Neurologists commonly initiate AED prescription for
epilepsy and the subsequent prescribing is usually taken on by GPs. This pattern should be
applied in France according to the latest recommendations. Nevertheless, VPA accounted for
20% of AEDs initiated by a GP. In the clinical context of epilepsy, primary care should lead
to an initiation of antiepileptic treatment to limit possible seizures and should not have to be
delayed until the final therapeutic choice made by a specialist. Continuing prescription of
VPA as first-line treatment by GPs could reflect difficulties in healthcare trajectories for the
French epileptic population, with difficult access to specialized care (EEG, neurologist,
tertiary care hospitals), compelling GPs to ensure the care of first seizures with VPA, on the
grounds that this AED has a broad spectrum of activity.
Finally, discontinuation of VPA was stable over the study period, among girls but also among
boys, and did not seem to be influenced by the recommendations. In 70% of cases, the
withdrawal of VPA was not followed by another AED, and this was all the more true among
children aged 0-2 years. The exact reasons why treatments were discontinued is not known,
but some situations can justify it. For instance, treatment with VPA can be discontinued after
a diagnosis of recovery. VPA is the drug of choice for many epileptic syndromes, and widely
prescribed by GPs. After specialist consultation or access to electroencephalogram (EEG), a
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diagnosis other than epilepsy can be made. An antiepileptic treatment can also be prescribed
on a temporary basis, for example in case of accidental seizure after meningitis, head trauma,
or febrile seizures. In these cases, the treatment duration is short (a few months) and pursuit of
antiepileptic treatment is not expected. Among older children, discontinuation of the
antiepileptic treatment can occur in certain types of syndrome (childhood absence epilepsy,
benign rolandic epilepsy) after a seizure-free period, or to limit the neurocognitive impact of
AEDs. Prolonged discontinuations do not systematically lead to seizure recurrence and are
possible for some patients. [30, 31]

Compared to previous studies, our investigation, by using a large population database over a
recent period of time, is the first one that evaluates latest trends in prescribing valproate
focusing on children.
A first limitation is the definition of incident use, which could include a re-instatement of
treatment, as it was based on a one-year AED-free period only. However, recommendations
on VPA use encompass AED initiation as well as resumption of treatment. A second
limitation is the fact that the SNIIRAM database does not enable the pathological context of
prescriptions to be identified because no clinical data is available except for the hospital
discharge diagnoses.. Nevertheless, we believe that AEDs are primarily prescribed in children
for anticonvulsant purposes and, more importantly, our objective was to observe a decrease in
valproate prescribing trends regardless of indication. Finally, patients in long-term facilities
were not included in this study because AED issues for these patients were not available in
the database. These patients often have pharmaco-resistant epilepsy, or at least epilepsy that is
hard to stabilize with different AED prescription strategies. [23, 24]
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Conclusion
To the best of our knowledge, this is the first study describing VPA and alternative
prescription patterns in a large pediatric population over a long period of time taking into
account the new French recommendations concerning VPA use. This large-scale study
describes changes in paediatric prescription patterns following the implementation of a
national information campaign on the appropriate use of VPA.
The observed trend was as expected, with a decrease in VPA initiations, especially after 2015,
among children whether or not already treated with an AED. This decrease was observed in
both genders, more pronounced for girls, and sharper in 2016. The proportion of VPA
prescriptions among the different AED prescriptions decreased between 2010 and 2016 in
favor of LTG and LEV, often used as monotherapy. Whatever the nature of the prescription
(initiation or not), they came mainly from hospital prescribers (specialists) and from
neurologists or pediatricians.
All prescribers reduced VPA prescriptions between 2010 and 2016, especially the
neurologists. VPA initiation remained stable among GPs. In 2016, the Prescription and Drug
Supply Conditions changed for VPA in France: it is now mandatory for it to be initiated by a
specialist. Furthermore, the European Medicines Agency recently changed the
recommendations for VPA use: it should not be prescribed to women of childbearing potential
except if there is no other treatment option, and provided the woman is on adequate
contraception. Further evaluations in 2016, 2017 and 2018 could be valuable.
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Table 1: Characteristics of the study population.
Girls (N=52103)

Boys (N=61259)

Age*, median (quartiles)

5 (1-9)

5 (1-9)

LTI = Epilepsy, n (%)

11541 (22,2)

13470 (22,0)

CMUC, n (%)

15719 (30,2)

19780 (32,3)

Hospitalization for epileptic seizure†, n (%)

14449 (27,7)

17497 (28,6)

Initiation of an antiepileptic treatment†, n (%)

42493 (81,6)

50064 (81,7)

Annual density of prescription of AED‡, median (quartiles)

11,9 (8,8 - 12,2)

11,7 (8,7-12,2)

1 class

27126 (52,1)

31700 (51,7)

2 classes

14508 (27,8)

17640 (28,8)

>=3 classes

10469 (20,1)

11919 (19,5)

Sodium valproate

27508 (52,8)

35873 (58,6)

Diazepam

16227 (31,1)

20529 (33,5)

Lamotrigine

8813 (16,9)

7493 (12,2)

Levetiracetam

8406 (16,1)

9043 (14,8)

Clobazam

7988 (15,3)

9229 (15,1)

Clonazepam

6824 (13,1)

8163 (13,3)

Carbamazepine

4161 (8,0)

5615 (9,2)

Topiramate

3416 (6,6)

3605 (5,9)

Ethosuximide

2711 (5,2)

2471 (4,0)

Oxcarbazepine

2603 (5,0)

3242 (5,3)

Phenytoine

209 (0,4)

261 (0,4)

>50% of prescriptions in monotherapy without VPA

25539 (49,0)

26525 (43,3)

>50% of prescriptions in monotherapy with VPA

19019 (36,5)

25743 (42,0)

>50% of prescriptions in polytherapy without VPA

2030 (3,9)

2219 (3,6)

>50% of prescriptions in polytherapy with VPA

2877 (5,5)

3611 (5,9)

No majority type of AED prescriptions

2638 (5,1)

3161 (5,2)

Number of ATC classes experimented by child†, n (%)

Taking AED treatment**, n (%)

Majority type of AED prescriptions†, n (%)

* Parameter calculated at the beginning of the study period, i.e. the first of January 2010.
† Parameter calculated over the study period (From 2010 until 2016).
‡ Parameter calculated over the period of prescription (from the first prescription until the last prescription identified over the study period

before the age of 14.
** At least one supply of the AED before the age de 14 and over the study period.
LTI denotes long-term illness status which gives entitlement to full health care reimbursement, CMUC Complementary Universal Health
Insurance status, which provides information on the patients’ socio-economic level, AED antiepileptic drug, ATC Anatomical Therapeutic
Chemical.
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Table 2: Proportion of VPA among AED treatment initiations, by prescriber category.
Sodium valproate
Girls
0-14
years

Hospital
practitioner**

General
practitioner

Pediatrician

Neurologist

Boys
0-14
years

Hospital
practitioner**

General
practitioner

Pediatrician

Neurologist

2010

2011

2012

2013

2014

2015

2016*

N

4243

4330

4325

4320

4195

4081

2255

n

1807

1740

1703

1721

1552

1343

495

%

42.59

40.18

39.38

39.84

37.00

32.91

21.95

N

1901

1684

1378

1243

1223

1184

645

n

438

406

426

372

360

281

130

%

23.04

24.11

30.91

29.93

29.44

23.73

20.16

N

288

275

275

237

246

233

130

n

138

122

130

116

107

110

42

%

47.92

44.36

47.27

48.95

43.50

47.21

32.31

N

428

348

338

338

339

336

172

N

177

145

131

132

116

80

29

%

41.36

41.67

38.76

39.05

34.22

23.81

16.86

N

5250

5357

5199

5054

5071

4913

2853

n

2348

2323

2199

2145

2119

1946

1082

%

44.72

43.36

42.30

42.44

41.79

39.61

37.92

N

2083

1979

1590

1437

1401

1273

653

n

523

546

602

469

421

351

153

%

25.11

27.59

37.86

32.64

30.05

27.57

23.43

N

299

295

327

307

319

289

149

n

142

129

130

152

164

131

66

%

47.49

43.73

39.76

49.51

51.41

45.33

44.30

N

401

357

311

357

310

308

167

n

177

171

159

162

146

126

58

%

44.14

47.90

51.13

45.38

47.10

40.91

34.73

N = number of prescriptions initiated by the prescriber category
n = number of prescriptions of VPA among the previous N
*up to 31/07/2016
**physician working in a hospital, considered as a specialist
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Highlights:


Since 2010, initiations of VPA have decreased among girls aged 0 to 14 years.



Initiations of LTG and LEV increased among girls over the study period.



In 2016, GPs were still initiating VPA among girls aged 11-14 years.



GPs remain the primary healthcare professionals for epileptic patients.



VPA is still the drug of choice for first-line treatment.
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Abstract
Purpose
After a huge campaign of information on the teratogenic risk of sodium valproate (VPA)
having taken place in France we aimed to evaluate the trend of its prescriptions in young
epileptic girls.
Method
Using the French National Health Insurance Database we searched for patients aged 0 to 14
years being supplied an antiepileptic drug (AED) between 2010 and 2016.
Results
113,362 children received at least one AED, 61,259 boys and 52,103 girls. Compared to
2010-2014 years, VPA was less prescribed in 2016 as first AED (29% vs 37.3% respectively).
The difference between the two periods was greater for girls (-41%) than for boys (-12%).
Conclusion
The changing trend of VPA as first AED prescribed, particularly in girls, reflects published
evidence in terms of safety.
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In 2016, GPs were still initiating VPA among girls aged 11-14 years.



GPs remain the primary healthcare professionals for epileptic patients.
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Abbreviations:
AED

Antiepileptic drugs

ANSM

Agence Nationale de Sécurité des Médicaments des produits de santé (French
agency for the safety of medicines and health products)

ATC

Anatomical Therapeutic Chemical

CCAM

Classification Commune des Actes Médicaux

CIP

Code identification produit (national registration code)

CMUc

Couverture médicale universelle complémentaire (Complementary Universal
Health Insurance)

DCIR

Données de Consommation Inter-Régimes (Health reimbursement database)

DP

Diagnostic principal (main diagnose)

DR

Diagnostic relié (related diagnose)

DAS

Diagnostic associé significatif (significant related diagnose)

EEG

Electroencephalogram

EMA

European Medicines Agency

GP

General practitioner

ICD

International Classification of Diseases

LEV

Levetiracetam

LTI

Long-Term Illness

LTG

Lamotrigine

PMSI

Programme de Médicalisation du système d’information (French hospital
discharge database)

PY

Person-Year

SNIIRAM Système National d’Information Inter-Régimes de l’Assurance Maladie (French
National Health Insurance Database)
VPA

Sodium valproate
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1) Introduction
Epilepsy is one of the commonest serious chronic neurological disorders. Worldwide there are
at least 65 million people living with epilepsy. The incidence of epilepsy in the infantile
period is high, with an estimation of about 70 per 100,000 inhabitants in European countries.
[1]
The management of epilepsy among children is different from that among adults because of a
broader spectrum of syndromes in children and because evidence on the effectiveness of
antiepileptic drugs (AEDs) is not always established. [2–4] A therapeutic choice must still be
made even if a precise diagnosis is not straightforward at the onset of epilepsy.
In the 2000s, new AEDs arrived on the drug market and changed practices in the treatment of
epilepsy for both children and adults. [5,6] The changes could also be related to an awareness
of the risks associated with in utero exposure to earlier antiepileptic drugs, such as sodium
valproate (VPA), which has been integrated into clinicians’ practices, especially neurologists,
as demonstrated in Europe and across the Atlantic. [7–9] In 2014, as recommended by the
European Medicines Agency (EMA), the French Agency for the safety of medicines and
health products (ANSM) initiated a communication strategy with a "Dear Doctor” letter [10]
to remind healthcare professionals of the teratogenic effects of VPA (major congenital
malformations [11], neuro-developmental delays [12], autism spectrum disorders [13,14]). A
few months later, in May 2015, French clinicians were also informed that the conditions for
prescription and issue of VPA and its derivatives would be reinforced. [15] Since the 1st of
January 2016, VPA and its derivatives should, whenever it is possible, not be prescribed to
women of childbearing age, except in case of intolerance or ineffectiveness of alternatives.
Nonetheless, the unchallenged efficacy of VPA, with its broad spectrum of activity, makes it a
drug of choice for the first-line treatment of epilepsy.[16] More recently in Europe, likewise,
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VPA has been contraindicated for women of reproductive potential, except in case of
intolerance or ineffectiveness of alternatives.
We aimed to evaluate trends in AED prescriptions, especially in the period 2015-2016, to
tailor a communication strategy, focusing on young epileptic girls, for whom VPA should not
be chosen as the first-line treatment.
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1) Methods
We conducted a nationwide study using the French National Health Insurance Database
(SNIIRAM), over 7 years (2010-2016), to describe the trends in VPA prescription among
epileptic girls 0 to 14 years of age, particularly as first-line treatment, and we compared this
with prescribing trends for boys aged 0 to 14 years.
Source
SNIIRAM anonymously and comprehensively links a health reimbursement database (DCIR)
to the French hospital discharge database (PMSI). The DCIR contains i) demographic data
such as date of birth, gender and information on complementary insurance systems or the
presence of CMUc (Couverture médicale universelle complémentaire) (Complementary
Universal Health Insurance), an insurance cover for low‐income status individuals ii)
medication, recorded as dispensed packs, including a single national registration code (CIP),
and Anatomical Therapeutic Chemical (ATC) code is also provided with the date of
prescription, the profession of the prescriber and date of issue iii) the presence of long-term
illness (LTI) status and date of first registration of chronic illness status, which gives
registered patients full coverage for all medical expenses related to the illness. PMSI covers
all overnight or day hospitalizations in the public and private sectors, and includes short-term
stays in medical, surgical or obstetric facilities. It collects information on the patients and
their diagnoses (primary diagnoses (DP—diagnostic principal /DR—diagnostic relié) (main
and related diagnoses)) and comorbidities or complications (DAS—Diagnostic associé
significatif) (significant related diagnoses) using ICD10 codes (International Classification of
Diseases, 10th revision), surgical/interventional procedures (CCAM–Classification Commune
des Actes Médicaux) and prescription of particularly expensive drugs.
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The SNIIRAM database was developed to ensure the reimbursement of individual medical
claims but was not intended to serve medical research. It does not comprise any clinical
information concerning results related to consultations, prescriptions or examinations. Using
it to follow individual patients over time and across different data sets can therefore be
challenging.
It has previously been used to describe prescription trends with respect to recommendations
[17] in the context of epilepsy management [18] and VPA exposure [19].

Patient selection
All patients aged 0 to 14 years with at least one issue of antiepileptic drug (AED) recorded
between 2010 and 2016 were selected. An AED was defined as a drug licensed for the
treatment of epilepsy in France, i.e. drugs listed under the ATC code N03A, plus two
benzodiazepines, diazepam (N05BA01) and clobazam (N05BA09). As diazepam is mainly
authorized for febrile convulsions, patients who were prescribed diazepam only were
excluded. Patients, who were prescribed sodium divalproex (N03AG01) or valpromide
(N03AG02) were also excluded because these medications are mostly indicated in psychiatric
setting.
Data collection
For descriptive purposes different patient characteristics were collected: date of birth to
determine the age at the beginning of the study (January 1st, 2010), gender, LTI status, CMUc
status, which provides information on patient socio-economic level. Prescription
characteristics were obviously studied: date of prescription, date of issue, drug issued, number
of boxes and also information on the prescriber, as working in a healthcare facility or in the
community.
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Statistical analysis
For each patient matching the selection criteria and for each prescription we determined
whether it was a prevalent or an incident use (first delivery after birth or after one year
without AED issue). A one-year history was necessary to obtain this information and this is
the reason why we retrospectively collected data up to 2009. We also determined which
AEDs were prescribed (grouping them by ATC7 Code). The number of different ATC7 codes
prescribed defined the polytherapy criterion.
For each year, we first calculated the percentage of VPA and that of each ATC7 code other
than VPA among incident uses, and plotted these proportions by gender and age category. We
use the following age categories: 0-2 years, 3-6 years, 7-10 years and 11-14 years. For
purposes of comparison, we calculated the relative reduction in prescriptions between the
percentage of VPA prescribed in 2010-2014 and the one in 2016. We intentionally excluded
the year 2015, during which time the EMA and ANSM promoted a huge campaign to avoid
the use of VPA among women of childbearing age. The impact of the 2015 risk minimization
measure was likely to be more obvious in 2016, the year we chose for comparison.
We then calculated the incidence rate of VPA prescription among prevalent uses of any other
AEDs and plotted them by gender and age category: the number of VPA initiations was
divided by the number of person-years (PY) with a prevalent use of another AED. The types
of AED before VPA initiation were described.
Finally we calculated the incidence rate for VPA discontinuations among prevalent users of
VPA and the proportion for each ATC7 code among AED prescriptions after VPA
discontinuation. VPA discontinuation was defined by the last VPA delivery date followed by
at least one year without VPA issue, assuming one year of follow-up was available.
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Statistical analyses were performed using SAS 9.4 (SAS INSTITUTE, North Carolina, USA)
via SAS Enterprise Guide®.
Regulatory approval
The study was granted regulatory approval as part of a larger program on VPA exposure
(CNIL 03/11/2016). The study was conducted with direct access to the SNIIRAM database
under ANSM agreement.
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2) Results
General characteristics of the study population
In the SNIIRAM database, 113,362 children fulfilled the selection criteria, 61,259 boys and
52,103 girls. Almost all patient characteristics were similar between boys and girls (Table 1).
The number of incident uses over the study period (seven years) was 93,557: 42,493 among
girls and 50,064 among boys. The median age at the beginning of the study was five years.
The most frequently prescribed antiepileptic drugs were, in decreasing order: sodium
valproate, largely predominant, followed by diazepam, lamotrigine (LTG), levetiracetam
(LEV), clobazam and clonazepam. Most of the drugs were prescribed in monotherapy.
Prescribing trends for sodium valproate
Figure 1 shows the trends in VPA initiations over the study period by gender and age
category. Focusing on children aged 0-10 years and incident uses only in 2010, the proportion
of VPA prescriptions ranged between 40 and 50%, without a clear gap between boys (nearly
30%) and girls (20%). Globally, the proportion remained quite stable until 2014 and then
decreased. In 2016, the proportion of VPA still accounted for 11% of AED initiations among
girls aged 11-14 years.
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Figure 1. Trends in sodium valproate initiations over the study period by gender and age
category. (2-column fitting image)
Between 2010 and 2016, the proportions of prescriptions for LEV, LTG, ethosuximide,
gabapentin in incident use increased among girls aged 0-14 years (Figure 2).
Table 2 reports the proportion of VPA among AED initiations according to prescriber
category. In 2010, initiation of VPA among girls by specialists (including hospital practitioner
and neurologist or pediatrician working in community) was relatively frequent (over 40%).
This frequency was lower in 2016 for neurologists (-24.5% between 2010 and 2016), hospital
practitioners (-20.6%) and pediatricians (-15.6%). In contrast, the frequency of VPA use
among AED initiations by General Practitioners (GPs) was relatively stable over the period, at
around 20-25%.
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Figure 2. Trends in antiepileptic treatment initiations over the study period among girls aged
0-14 years. (1-column fitting image)
Figure 3 shows trends in initiating VPA (add-on or switch) among prevalent users of any
AED other than VPA over the study period by gender and age category. The number of PY
treated with an AED other than VPA was around 5000 per year over the study period. In this
population, the incidence rate for VPA prescription decreased from 18.3 in 2010 to 9.7 per
100 PY in 2016 for girls (47% relative reduction) versus 20.3 to 16.1 per 1000 PY for boys
(relative reduction of 21%). These relative reductions were homogeneous across the different
age groups.
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It can be noted that the incidence rate for VPA prescription among teenage girls (11-14 years
of age) and young girls (7-10 years of age) was relatively low over the study period (less than
10 for 100 PY). The most frequently prescribed AEDs just before VPA initiation were
benzodiazepines, lamotrigine and vigabatrine, mostly in monotherapy (91% in 2010; 89% in
2015).

Figure 3. Trends in sodium valproate initiations (add-on or switch) among children already
treated with another antiepileptic drug over the study period, by gender and age category. (2column fitting image)
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Discontinuation of VPA was defined as an issue of VPA that was not followed later in the
year by another issue of VPA, assuming one year of follow-up was available. Discontinuation
of VPA was quite high (around 35 per 100 child-years) but quite stable over the study period
and similar in girls and in boys. It was higher among young children (0-6 years old) than
among older children (7-14 years old) (40 to 60 per 100 PY versus 30 per 100 PY).
In around 70% of cases, VPA discontinuation was not followed by another AED. Before
withdrawal of sodium valproate treatment, the antiepileptic treatment duration was for the
majority 1 year or more (60%), while in 18% of cases it was less than 1 month (only 1 issue).
It was different among children aged 0-2 years, for whom only 1 month of antiepileptic
treatment before VPA withdrawal was observed in 30% of cases.
The remaining 30% “switched” from VPA to another AED, mostly in monotherapy.
Lamotrigine and levetiracetam were the most frequently prescribed AEDs.
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Discussion
Our study evaluating the trends in sodium valproate (VPA) prescription among children
highlighted a number of points.
Firstly, the proportion of VPA prescriptions among incident uses of antiepileptic drugs
decreased in both genders over the study period, but more so among girls, especially in
teenage girls. Over the 1993 to 2006 period, the prevalence of VPA per 1000 prescriptions
among females (12-18 years old) significantly decreased from 0.94 (95% CI 0.80 to 1.09) to
0.63 (95% CI 0.55 to 0.72). [7]. Over the 2000 to 2010 period, girls were prescribed sodium
valproate significantly less often as a first-line AED (74% versus 46%). [20] Our study
enables these observations to be updated and it points to a substantial decrease in VPA use
among teenage girls, possibly as a result of new information released in the media on its
teratogenic effects. [10]
Secondly, the alternatives to VPA, for which frequencies increased during the study period,
were mainly levetiracetam, then lamotrigine, followed by ethosuximide and gabapentin.
Increases were always more pronounced for girls than for boys. Changes in the choice of the
first AED for a new onset of epilepsy are similar to those observed in previous years in other
European countries. [7,9,20] During the 2000s, it was established that the use of firstgeneration AEDs (VPA, carbamazepine, phenytoin, phenobarbital) decreased over time, at
least in developed countries, concomitantly with the arrival of new AEDs on the market.
[5,9,21,22] More recently, a trend towards more LEV and LTG prescriptions could also be

explained by prescribers’ knowledge of the significantly lower rates of major congenital
malformations for these drugs. [11]
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Thirdly, the proportion of VPA initiations among girls already under treatment greatly
decreased for specialists but remained stable over the study period for GPs. The proportions
of AED prescriptions by three different prescriber categories (GPs, specialists, psychiatrists)
were studied by Hollingworth & al. in Australia over a 5-year period (2002-2007). They
observed an increase in prescribing of new AEDs, such as levetiracetam, topiramate and
lamotrigine, by GPs. Also, the proportion of prescriptions by GPs was the highest for
phenytoin, followed by sodium valproate. [23] Prescriber data in this study indicated a shift
from specialist to GP prescribing. Neurologists commonly initiate AED prescription for
epilepsy and the subsequent prescribing is usually taken on by GPs. This pattern should be
applied in France according to the latest recommendations. Nevertheless, VPA accounted for
20% of AEDs initiated by a GP. In the clinical context of epilepsy, primary care should lead
to an initiation of antiepileptic treatment to limit possible seizures and should not have to be
delayed until the final therapeutic choice made by a specialist. Continuing prescription of
VPA as first-line treatment by GPs could reflect difficulties in healthcare trajectories for the
French epileptic population, with difficult access to specialized care (EEG, neurologist,
tertiary care hospitals), compelling GPs to ensure the care of first seizures with VPA, on the
grounds that this AED has a broad spectrum of activity.
Finally, discontinuation of VPA was stable over the study period, among girls but also among
boys, and did not seem to be influenced by the recommendations. In 70% of cases, the
withdrawal of VPA was not followed by another AED, and this was all the more true among
children aged 0-2 years. The exact reasons why treatments were discontinued is not known,
but some situations can justify it. For instance, treatment with VPA can be discontinued after
a diagnosis of recovery. VPA is the drug of choice for many epileptic syndromes, and widely
prescribed by GPs. After specialist consultation or access to electroencephalogram (EEG), a
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diagnosis other than epilepsy can be made. An antiepileptic treatment can also be prescribed
on a temporary basis, for example in case of accidental seizure after meningitis, head trauma,
or febrile seizures. In these cases, the treatment duration is short (a few months) and pursuit of
antiepileptic treatment is not expected. Among older children, discontinuation of the
antiepileptic treatment can occur in certain types of syndrome (childhood absence epilepsy,
benign rolandic epilepsy) after a seizure-free period, or to limit the neurocognitive impact of
AEDs. Prolonged discontinuations do not systematically lead to seizure recurrence and are
possible for some patients. [30, 31]

Compared to previous studies, our investigation, by using a large population database over a
recent period of time, is the first one that evaluates latest trends in prescribing valproate
focusing on children.
A first limitation is the definition of incident use, which could include a re-instatement of
treatment, as it was based on a one-year AED-free period only. However, recommendations
on VPA use encompass AED initiation as well as resumption of treatment. A second
limitation is the fact that the SNIIRAM database does not enable the pathological context of
prescriptions to be identified because no clinical data is available except for the hospital
discharge diagnoses.. Nevertheless, we believe that AEDs are primarily prescribed in children
for anticonvulsant purposes and, more importantly, our objective was to observe a decrease in
valproate prescribing trends regardless of indication. Finally, patients in long-term facilities
were not included in this study because AED issues for these patients were not available in
the database. These patients often have pharmaco-resistant epilepsy, or at least epilepsy that is
hard to stabilize with different AED prescription strategies. [23, 24]
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Conclusion
This large-scale study describes changes in paediatric prescription patterns following the
implementation of a national information campaign on the appropriate use of VPA.
The observed trend was as expected, with a decrease in VPA initiations, especially after 2015,
among children whether or not already treated with an AED. This decrease was observed in
both genders, more pronounced for girls, and sharper in 2016. The proportion of VPA
prescriptions among the different AED prescriptions decreased between 2010 and 2016 in
favor of LTG and LEV, often used as monotherapy. Whatever the nature of the prescription
(initiation or not), they came mainly from hospital prescribers (specialists) and from
neurologists or pediatricians.
All prescribers reduced VPA prescriptions between 2010 and 2016, especially the
neurologists. VPA initiation remained stable among GPs. In 2016, the Prescription and Drug
Supply Conditions changed for VPA in France: it is now mandatory for it to be initiated by a
specialist. Furthermore, the European Medicines Agency recently changed the
recommendations for VPA use: it should not be prescribed to women of childbearing potential
except if there is no other treatment option, and provided the woman is on adequate
contraception. Further evaluations in 2016, 2017 and 2018 could be valuable.

20

Elisabeth Polard – CHILD-EPI – Revised and updated version (V3)

3) References
[1] Forsgren L, Beghi E, Õun A, Sillanpää M. The epidemiology of epilepsy in Europe – a
systematic review. European Journal of Neurology 2005;12:245–53. doi:10.1111/j.14681331.2004.00992.x.
[2] Kramer U, Nevo Y, Neufeld MY, Fatal A, Leitner Y, Harel S. Epidemiology of epilepsy
in childhood: A cohort of 440 consecutive patients. Pediatric Neurology 1998;18:46–50.
doi:10.1016/S0887-8994(97)00154-9.
[3] Chiron C. [Medical treatment of pediatric epilepsy]. Rev Prat 2012;62:1395–400.
[4] Duchowny M, Harvey AS. Pediatric epilepsy syndromes: an update and critical review.
Epilepsia 1996;37 Suppl 1:S26-40.
[5] Savica R, Beghi E, Mazzaglia G, Innocenti F, Brignoli O, Cricelli C, et al. Prescribing
patterns of antiepileptic drugs in Italy: a nationwide population-based study in the years
2000–2005. European Journal of Neurology 2007;14:1317–21. doi:10.1111/j.14681331.2007.01970.x.
[6] Johannessen Landmark C, Fossmark H, Larsson PG, Rytter E, Johannessen SI.
Prescription patterns of antiepileptic drugs in patients with epilepsy in a nation-wide
population. Epilepsy Research 2011;95:51–9. doi:10.1016/j.eplepsyres.2011.02.012.
[7] Ackers R, Besag FMC, Wade A, Murray ML, Wong ICK. Changing trends in
antiepileptic drug prescribing in girls of child-bearing potential. Arch Dis Child
2009;94:443–7. doi:10.1136/adc.2008.144386.
[8] Meador KJ, Penovich P, Baker GA, Pennell PB, Bromfield E, Pack A, et al.
Antiepileptic drug use in women of childbearing age. Epilepsy Behav 2009;15:339–43.
doi:10.1016/j.yebeh.2009.04.026.
[9] Nicholas JM, Ridsdale L, Richardson MP, Ashworth M, Gulliford MC. Trends in
antiepileptic drug utilisation in UK primary care 1993–2008: Cohort study using the
General Practice Research Database. Seizure 2012;21:466–70.
doi:10.1016/j.seizure.2012.04.014.
[10] French Agency for the Safety of Medicines and Health Products A. Valproate and its
derivatives : risk of abnormal pregnancy outcomes - Dear Doctor Letter 2014.
http://ansm.sante.fr/S-informer/Informations-de-securite-Lettres-aux-professionnels-desante/Valproate-et-derives-Depakine-R-Depakote-R-Depamide-R-Micropakine-R-etgeneriques-risque-d-issues-anormales-de-grossesse-Lettre-aux-professionnels-de-sante
(accessed February 13, 2017).
[11] Weston J, Bromley R, Jackson CF, Adab N, Clayton-Smith J, Greenhalgh J, et al.
Monotherapy treatment of epilepsy in pregnancy: congenital malformation outcomes in
the child. Cochrane Database of Systematic Reviews, John Wiley & Sons, Ltd; 2016.
doi:10.1002/14651858.CD010224.pub2.
[12] Bromley R. The treatment of epilepsy in pregnancy: The neurodevelopmental risks
associated with exposure to antiepileptic drugs. Reproductive Toxicology 2016;64:203–
10. doi:10.1016/j.reprotox.2016.06.007.

21

Elisabeth Polard – CHILD-EPI – Revised and updated version (V3)

[13] Christensen J, Grønborg TK, Sørensen MJ, Schendel D, Parner ET, Pedersen LH, et al.
Prenatal Valproate Exposure and Risk of Autism Spectrum Disorders and Childhood
Autism. JAMA 2013;309:1696–703. doi:10.1001/jama.2013.2270.
[14] Deshmukh U, Adams J, Macklin EA, Dhillon R, McCarthy KD, Dworetzky B, et al.
Behavioral outcomes in children exposed prenatally to lamotrigine, valproate, or
carbamazepine. Neurotoxicology and Teratology 2016;54:5–14.
doi:10.1016/j.ntt.2016.01.001.
[15] French Agency for the Safety of Medicines and Health Products A. New prescription
and delivery conditions for valproate and its derivatives linked to the risks associated to
their use during pregnancy - Dear Doctor Letter 2015. http://ansm.sante.fr/Sinformer/Informations-de-securite-Lettres-aux-professionnels-de-sante/Nouvellesconditions-de-prescription-et-de-delivrance-des-specialites-a-base-de-valproate-etderives-Depakine-R-Depakote-R-Depamide-R-Micropakine-R-et-generiques-du-faitdes-risques-lies-a-leur-utilisation-pendant-la-grossesse-Lettre-aux-professionnels-desante (accessed February 13, 2017).
[16] Mole TB, Appleton R, Marson A. Withholding the choice of sodium valproate to young
women with generalised epilepsy: Are we causing more harm than good? Seizure
2015;24:127–30. doi:10.1016/j.seizure.2014.08.006.
[17] Raguideau F, Mezzarobba M, Zureik M, Weill A, Ricordeau P, Alla F. Compliance with
pregnancy prevention plan recommendations in 8672 French women of childbearing
potential exposed to acitretin. Pharmacoepidemiol Drug Saf 2015;24:526–33.
doi:10.1002/pds.3763.
[18] Polard E, Nowak E, Happe A, Biraben A, Oger E, for the GENEPI Study Group. Brand
name to generic substitution of antiepileptic drugs does not lead to seizure-related
hospitalization: a population-based case-crossover study. Pharmacoepidemiol Drug Saf
2015;24:1161–9. doi:10.1002/pds.3879.
[19] Agence nationale de sécurité du médicament et des produits de santé. Exposition à
l’acide valproïque et ses dérivés au cours de la grossesse en France de 2007 à 2014 : une
étude observationnelle sur les données du SNIIRAM 2016.
ansm.sante.fr/content/download/91481/1148883/version/1/file/Rapport_EtudeVPA_24.0
8-def.pdf (accessed February 13, 2017).
[20] Pickrell WO, Lacey AS, Thomas RH, Lyons RA, Smith PEM, Rees MI. Trends in the
first antiepileptic drug prescribed for epilepsy between 2000 and 2010. Seizure
2014;23:77–80. doi:10.1016/j.seizure.2013.09.007.
[21] Tsiropoulos I, Gichangi A, Andersen M, Bjerrum L, Gaist D, Hallas J. Trends in
utilization of antiepileptic drugs in Denmark. Acta Neurologica Scandinavica
2006;113:405–11. doi:10.1111/j.1600-0404.2006.00639.x.
[22] Johannessen Landmark C, Larsson PG, Rytter E, Johannessen SI. Antiepileptic drugs in
epilepsy and other disorders—A population-based study of prescriptions. Epilepsy
Research 2009;87:31–9. doi:10.1016/j.eplepsyres.2009.07.005.
[23] Hollingworth SA, Eadie MJ. Antiepileptic drugs in Australia: 2002–2007.
Pharmacoepidem Drug Safe 2010;19:82–9. doi:10.1002/pds.1871.

22

Elisabeth Polard – CHILD-EPI – Revised and updated version (V3)

[24] Geerts A, Arts WF, Stroink H, Peeters E, Brouwer O, Peters B, et al. Course and
outcome of childhood epilepsy: A 15-year follow-up of the Dutch Study of Epilepsy in
Childhood. Epilepsia 2010;51:1189–97. doi:10.1111/j.1528-1167.2010.02546.x.
[25] Chowdhury A, Brodie MJ. Pharmacological outcomes in juvenile myoclonic epilepsy:
Support for sodium valproate. Epilepsy Research 2016;119:62–6.
doi:10.1016/j.eplepsyres.2015.11.012.
[26] Putignano D, Clavenna A, Campi R, Bortolotti A, Fortino I, Merlino L, et al.
Antiepileptic drug use in Italian children over a decade. Eur J Clin Pharmacol
2017;73:241–8. doi:10.1007/s00228-016-2168-0.
[27] Landmark CJ, Rytter E, Johannessen SI. Clinical use of antiepileptic drugs at a referral
centre for epilepsy. Seizure 2007;16:356–64. doi:10.1016/j.seizure.2007.02.006.
[28] Malerba A, Ciampa C, De Fazio S, Fattore C, Frassine B, La Neve A, et al. Patterns of
prescription of antiepileptic drugs in patients with refractory epilepsy at tertiary referral
centres in Italy. Epilepsy Research 2010;91:273–82.
doi:10.1016/j.eplepsyres.2010.08.002.

23

Elisabeth Polard – CHILD-EPI – Revised and updated version (V3)

Table 1: Characteristics of the study population.
Girls (N=52103)

Boys (N=61259)

Age*, median (quartiles)

5 (1-9)

5 (1-9)

LTI = Epilepsy, n (%)

11541 (22,2)

13470 (22,0)

CMUC, n (%)

15719 (30,2)

19780 (32,3)

Hospitalization for epileptic seizure†, n (%)

14449 (27,7)

17497 (28,6)

Initiation of an antiepileptic treatment†, n (%)

42493 (81,6)

50064 (81,7)

Annual density of prescription of AED‡, median (quartiles)

11,9 (8,8 - 12,2)

11,7 (8,7-12,2)

1 class

27126 (52,1)

31700 (51,7)

2 classes

14508 (27,8)

17640 (28,8)

>=3 classes

10469 (20,1)

11919 (19,5)

Sodium valproate

27508 (52,8)

35873 (58,6)

Diazepam

16227 (31,1)

20529 (33,5)

Lamotrigine

8813 (16,9)

7493 (12,2)

Levetiracetam

8406 (16,1)

9043 (14,8)

Clobazam

7988 (15,3)

9229 (15,1)

Clonazepam

6824 (13,1)

8163 (13,3)

Carbamazepine

4161 (8,0)

5615 (9,2)

Topiramate

3416 (6,6)

3605 (5,9)

Ethosuximide

2711 (5,2)

2471 (4,0)

Oxcarbazepine

2603 (5,0)

3242 (5,3)

Phenytoine

209 (0,4)

261 (0,4)

>50% of prescriptions in monotherapy without VPA

25539 (49,0)

26525 (43,3)

>50% of prescriptions in monotherapy with VPA

19019 (36,5)

25743 (42,0)

>50% of prescriptions in polytherapy without VPA

2030 (3,9)

2219 (3,6)

>50% of prescriptions in polytherapy with VPA

2877 (5,5)

3611 (5,9)

No majority type of AED prescriptions

2638 (5,1)

3161 (5,2)

Number of ATC classes experimented by child†, n (%)

Taking AED treatment**, n (%)

Majority type of AED prescriptions†, n (%)

* Parameter calculated at the beginning of the study period, i.e. the first of January 2010.
† Parameter calculated over the study period (From 2010 until 2016).
‡ Parameter calculated over the period of prescription (from the first prescription until the last prescription identified over the study period

before the age of 14.
** At least one supply of the AED before the age de 14 and over the study period.
LTI denotes long-term illness status which gives entitlement to full health care reimbursement, CMUC Complementary Universal Health
Insurance status, which provides information on the patients’ socio-economic level, AED antiepileptic drug, ATC Anatomical Therapeutic
Chemical.
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Table 2: Proportion of VPA among AED treatment initiations, by prescriber category.
Sodium valproate
Girls
0-14
years

Hospital
practitioner**

General
practitioner

Pediatrician

Neurologist

Boys
0-14
years

Hospital
practitioner**

General
practitioner

Pediatrician

Neurologist

2010

2011

2012

2013

2014

2015

2016*

N

4243

4330

4325

4320

4195

4081

2255

n

1807

1740

1703

1721

1552

1343

495

%

42.59

40.18

39.38

39.84

37.00

32.91

21.95

N

1901

1684

1378

1243

1223

1184

645

n

438

406

426

372

360

281

130

%

23.04

24.11

30.91

29.93

29.44

23.73

20.16

N

288

275

275

237

246

233

130

n

138

122

130

116

107

110

42

%

47.92

44.36

47.27

48.95

43.50

47.21

32.31

N

428

348

338

338

339

336

172

N

177

145

131

132

116

80

29

%

41.36

41.67

38.76

39.05

34.22

23.81

16.86

N

5250

5357

5199

5054

5071

4913

2853

n

2348

2323

2199

2145

2119

1946

1082

%

44.72

43.36

42.30

42.44

41.79

39.61

37.92

N

2083

1979

1590

1437

1401

1273

653

n

523

546

602

469

421

351

153

%

25.11

27.59

37.86

32.64

30.05

27.57

23.43

N

299

295

327

307

319

289

149

n

142

129

130

152

164

131

66

%

47.49

43.73

39.76

49.51

51.41

45.33

44.30

N

401

357

311

357

310

308

167

n

177

171

159

162

146

126

58

%

44.14

47.90

51.13

45.38

47.10

40.91

34.73

N = number of prescriptions initiated by the prescriber category
n = number of prescriptions of VPA among the previous N
*up to 31/07/2016
**physician working in a hospital, considered as a specialist
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