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HIGHLIGHTS 

• Contraception can be challenging for women with epilepsy 

• Women with epilepsy have limited knowledge concerning the interactions between 

contraception and antiseizure medications 

• Neurologists also have limited knowledge concerning the type of anti-seizure medicine which 

can interact with contraception 

• The possible decrease in efficacy of lamotrigine when associated with combined 

contraception is not well known by patients and neurologists 

• These knowledge gaps may limit the effectiveness and compliance of contraceptive methods 

for women with epilepsy 
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Version of Record: https://www.sciencedirect.com/science/article/pii/S1525505022000762
Manuscript_f03e1a33dc3a8a8202365de664874b97

https://www.elsevier.com/open-access/userlicense/1.0/
https://www.sciencedirect.com/science/article/pii/S1525505022000762
https://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S1525505022000762


 
   2 
 

 

ABSTRACT 

Planning pregnancy is very important for women with epilepsy (WWE), because of the potential 

teratogenic effects and neurodevelopmental disorders of different antiseizure medications (ASMs). 

Nevertheless, contraception in WWE can be challenging due to the existence of drug interactions 

between ASMs and hormonal contraception. The aim of this study was to assess women’s knowledge 

of potential interactions between their ASMs and contraceptive options. The second objective was to 

assess neurologist knowledge of the potential interactions between ASMs and contraceptive 

methods. 

An anonymous online survey was proposed to reproductive-age WWE during consultation with their 

neurologist. Another online survey was proposed to neurologists. These surveys were performed 

through a French regional medical network. 

A total of 79 patients agreed to respond to the survey. Forty-nine women used lamotrigine alone or 

in combination, 15 used an enzyme-inducing ASM alone or in combination, 13 used non-enzyme-

inducing ASM and 2 used both lamotrigine and an enzyme-inducing ASM. Half of the WWE had 

mistaken beliefs about interactions between their ASM and contraception. Among them, 35% of the 

women treated with an enzyme-inducing ASM were unaware of a potential decreased efficacy of 

hormonal contraception.  Moreover, 51% of the women who were taking lamotrigine did not know 

that combined hormonal contraception might decrease the efficacy of their ASM. On the other hand, 

64.5% of WWE without an enzyme-inducing ASM wrongly thought that their ASM can decrease their 

hormonal contraceptive efficacy. A total of 20 neurologists answered the online survey. It revealed 

specific gaps concerning interactions between ASM and contraceptives; in fact, 35% of answers 

concerning the identification of specific enzyme-inducing ASMs were wrong.  

This study therefore highlights the need for educational efforts for both WWE and their physicians 

regarding drug interactions between ASMs and hormonal contraceptives.  

KEY WORDS: contraception, epilepsy, antiseizure medications, interactions, patient knowledge, 

WWE



ASM: antiseizure medication 
WWE: women with epilepsy 
CHC: combined hormonal contraceptive 
POC: progestin-only contraception 
IUD: intrauterine device   3 
 

 1 

1. INTRODUCTION: 2 

More than 500,000 people in France have epilepsy [1], one third of whom are women of childbearing 3 

age. For these women, pregnancy planning is critical since some antiseizure medications (ASMs) 4 

carry a teratogenic risk. The French National Agency For Medicine Safety (ANSM) recently published 5 

a summary of all the data in the literature concerning the safety of ASMs during pregnancy [2]. An 6 

increase in the overall frequency of congenital malformations compared to the general population 7 

has been found for carbamazepine and phenytoin with a risk ratio of about 2-3 [2,3], for topiramate, 8 

phenobarbital and primidone with risk ratio of 3 [2,3] and for valproate with a risk ratio of 9 

approximately 4-5 [4,5]. The teratogenic risk is even higher when several ASMs are combined or 10 

when prescribed at high doses [6]. Moreover, studies have shown an association between in utero 11 

exposure to different ASMs and the occurrence of neurodevelopmental disorders in children [7,8]. 12 

Finding a suitable, satisfying contraceptive method for women taking ASMs is therefore a major 13 

issue. The first study that reported interactions between hormonal contraception and ASMs was 14 

published in 1972 [9]. Most of the older-generation ASMs (phenobarbital, primidone, phenytoin, 15 

carbamazepine) are known to have CYP3A4-inducing properties, increasing the metabolism of 16 

hormonal contraception and thus reducing its efficacy. This applies to hormonal contraception, 17 

including combined hormonal contraceptives (CHC) (oral, pill and vaginal ring) and progestogen-only 18 

contraceptives (POCs) (pill, subdermal implant), regardless of the route of administration (oral, 19 

subcutaneous or vaginal) [10,11]. This inducing effect was also shown for more recent drugs: 20 

oxcarbazepine, eslicarbazepine as well as perampanel and topiramate when given in high doses (> 12 21 

mg/day for perampanel and > 200 mg/day for topiramate). When women are taking an enzyme-22 

inducing ASM, the only highly effective contraceptive methods are thus the copper intrauterine 23 

device (IUD) or the hormonal IUD, whose efficacy was confirmed in recent studies due to the local 24 

progestin effect on the endometrium [12–14]. The depot medroxyprogesterone acetate (DMPA) 25 

injection method is also an alternative for those patients, but its use may lead to several side effects 26 

[15]. The World Health Organization has lately published revised recommendations about 27 

contraceptive use for patient with epilepsy [16].28 
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 29 

Lamotrigine is widely used in WWE of childbearing age because epidemiological studies have shown 30 

a low risk of major congenital malformation and neurodevelopmental problems after prenatal 31 

exposure [2,3,17,18]. However, CHCs may induce variations in the circulating level of lamotrigine 32 

[19–22] due to the impact of estrogens on the uridine diphosphate glucuronosyl transferase 33 

(UGT1A4), which may thus require dose adjustment when introducing or stopping a CHC. Indeed, the 34 

introduction of the CHCs can lead to a decrease in the efficacy of lamotrigine with an increased risk 35 

of seizures, and the cessation of CHCs can lead to an increase in lamotrigine concentration with a risk 36 

of side effects. 37 

In any case, women’s satisfaction and compliance with their contraception are always more 38 

important when it is the woman herself who has chosen her method of contraception [23,24]. 39 

Moreover, for WWE, information on the potential interactions between ASMs and contraception are 40 

particularly important to avoid unintended pregnancy. Several studies, particularly in the United 41 

States [25–29], have reported insufficient knowledge among WWE about the impact of their 42 

treatment on contraceptive use. 43 

The aim of this study was thus to assess knowledge among French WWE of the impact of their ASMs 44 

on contraceptive methods. The secondary objective was to determine whether the neurologists 45 

involved in WWE management were aware of the interactions between ASMs and contraception. 46 

 47 

2. METHODS: 48 

 49 

2.1. Population: 50 

This study was carried out in France within the Midi-Pyrénées regional network in peripheral 51 

hospitals, private neurology practices and the neurology department at the University Hospital of 52 

Toulouse. Among this network, 93 neurologists were invited to propose an online survey to their 53 

epileptic female patients. Documents about the objectives of this study and the online survey’s link 54 

were made available to patients in the waiting room of the neurologists’ offices. The survey could be 55 

also directly proposed by the physician.  56 

Eligible participants included WWE of reproductive age taking an ASM. We excluded women under 57 

18 years of age and those over the age of 45. 58 
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All 93 neurologists were also invited to answer a physician survey about interactions between 59 

contraception and ASM.  60 

 61 

2.2. Data collection: 62 

This study was performed over a 15-month period between June 2018 and September 2019.  63 

The survey was anonymous and only included multiple choice questions. The only demographic data 64 

which was collected was the age of the women. They were asked to list all their current medications 65 

and provide the names and daily dosages of current ASMs. We categorized ASM treatment as 66 

monotherapy or polytherapy. We grouped ASMs into three categories based on their effects on 67 

enzymatic metabolism: (1) enzyme-inducing ASMs, which included phenobarbital, phenytoin, 68 

carbamazepine, oxcarbazepine, perampanel > 12mg daily and topiramate > 200 mg daily; (2) 69 

glucuronidated ASMs, which included only lamotrigine; (3) non-enzyme-inducing ASMs, which 70 

included levetiracetam, zonisamide, gabapentin, topiramate in dosages ≤ 200 mg daily, perampanel < 71 

12 mg daily, lacosamide, clobazam, pregabalin and tiagabine, as well as valproate (even if it has an 72 

inhibitor effect, the more recent data show no significative interaction with contraception) [11]. To 73 

assess awareness of ASM–contraception interactions, women were asked if the ASM they were 74 

currently taken could reduce the birth control method’s efficacy and whether combined hormonal 75 

contraception might reduce the efficacy of the ASM (the English translation of the survey used for 76 

this study is presented in the appendix). Moreover, to sustain the comprehension of the survey and 77 

whenever necessary, questions were reformulated. One part of the survey was devoted to their 78 

satisfaction with the contraception they were taking at the time of the survey. They were also asked 79 

whether they felt they were adequately informed about possible interactions between contraception 80 

and ASMs or whether they would have liked to be better informed. Finally, they were asked if they 81 

experienced an unintended pregnancy while taking an ASM. 82 

 83 

We relied on the most recent data in the literature [10,28] regarding drug interactions as well as the 84 

latest national and international recommendations [15,16,30]. It should be noted that recently, 85 

World Health Association has classified etonorgestrel implant as “2” (a condition where the 86 

advantages of using the method generally outweigh the theoretical or proven risks)[16]. However, 87 

French recommendations [30] still advise against combining this type of contraception with enzyme-88 

inducing treatments due to a number of data [31] which is why we considered this combination to be 89 

at risk of unplanned pregnancy in this study. If a patient had more than a single ASM, all interactions 90 

with hormonal contraceptives were considered. 91 
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Concerning the neurologists’ survey, questions related to their knowledge of the enzymatic 92 

metabolism effects of the different ASMs and the interactions between all contraceptive methods 93 

with either lamotrigine, enzyme-inducing ASM or non-enzyme-inducing ASM. 94 

This study was approved by the ethical committee of the University Hospital of Toulouse (under 95 

number 217296 Vo). 96 

 97 

2.3. Statistical analyses: 98 

Descriptive analyses, including indicators of central tendency and dispersion (mean and standard 99 

deviation) for quantitative variables, were performed.  100 

 101 

 102 

3. RESULTS: 103 

3.1.  Patient survey  104 

A total of 83 WWE responded to the survey. Four women were excluded because of age over 45 105 

years, which left 79 women for the final analysis. 106 

The mean age of the 79 women was 28.6 years (18–44 years). Among them, 62% (n=49) received 107 

lamotrigine alone or in combination with a non-enzyme-inducing ASM, 21.5% (n=17) received an 108 

enzyme-inducing ASM alone or in combination and 16.4% (n=13) a non-enzyme-inducing ASM alone 109 

or in combination (Table 1). Only 2 women were using a combination of lamotrigine and an enzyme-110 

inducing ASM.  111 

There were 49 WWE (62%) using contraception. Intrauterine device (IUD) was the most widely used 112 

contraceptive method (47%), with 17 women using the copper IUD and 6 women using the 113 

levonorgestrel IUD. Another 38% of the women (n=19) were taking a combined hormonal 114 

contraception (CHC) and 10.2% a progestin-only contraception (POC) (implant (n=3), pill (n=2)). 115 

Finally, 4% (n=2) of the women reported using mechanical contraception. The distribution of 116 

contraceptive methods according to the type of ASM is shown in Figure 1. It should be noted that 117 

53% of WWE treated with an enzyme-inducing ASM have no contraceptive method (vs. 34.7% in the 118 

lamotrigine group and 30.8% in the non-enzyme-inducing ASM group). Moreover, 3 women using 119 

enzyme-inducing ASM therapy used a CHC or POC as contraception and were therefore at risk of 120 

unplanned pregnancy. 121 
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The women’s responses regarding potential interactions with their ASMs are presented in Table 2. 122 

Among the WWE, 50% have false beliefs about this subject. Of the 51 patients treated with 123 

lamotrigine alone or in association, 51% did not know about the possible reduction in the efficacy of 124 

their ASM in association with CHC. As for the 17 patients with an enzyme-inducing ASM alone or in 125 

association, 35% did not know that their ASM could reduce the efficacy of hormonal contraceptive. 126 

Furthermore, 64.5% of patient without an enzyme-inducing ASM wrongly believed that their ASM 127 

could also interfere with their contraceptive efficacy.  128 

Among the 49 WWE with a contraceptive method, 78% were satisfied with their contraception. 129 

However, 53% of them declared that they needed more information about the interactions between 130 

ASM and contraception. 131 

There were 16 (20.2%) WWE who had experienced an unintended pregnancy. Among them, there 132 

was 50% of false beliefs versus 43.7% in the WWE without any unintended pregnancy. There was a 133 

larger proportion of unintended pregnancy in women with lamotrigine or non-enzyme- inducing ASM 134 

(24.4% and 23.1% respectively) than in women with enzyme-inducing ASM (5.9%). 135 

 136 

3.2.  Neurologist survey 137 

Of the 93 neurologists who were asked to participate to the WWE survey, 20 responded to the 138 

physician survey (21.5%). Mean age was 46.5 years old [27-62 yrs]. Nine neurologists were working in 139 

a public practice and 9 were on private practice, 2 of them having a mixt activity. There was a total of 140 

84.3% correct answers about the knowledge of which ASM could decrease the efficacy of hormonal 141 

contraceptives. There were 33% wrong answers about some specific enzyme-inducing ASMs (Table 142 

3). About 40% of the neurologists did not know about the possible reduction of lamotrigine 143 

concentration when introducing a CHC.  144 

 145 

4. DISCUSSION: 146 

 147 

The results of our study show that WWE have limited knowledge about the interaction between their 148 

ASMs and hormonal contraception. Of the 79 WWE who responded to this survey, half of them had 149 

false beliefs about the interactions between their current ASM and contraceptive method. First, 150 

35.3% of the WWE who received an enzyme-inducing ASM didn’t know that it could reduce 151 

effectiveness of hormonal contraception, 51% of WWE treated by lamotrigine didn’t know that CHC 152 
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could reduce effectiveness of their ASM and finally 64.5% of women treated with a non-enzyme-153 

inducing ASM mistakenly believed that it decreased the efficacy of hormonal contraception. The 154 

insufficient knowledge about the interactions between ASM and hormonal contraception is therefore 155 

likely to limit the choice of contraceptive method.  156 

This global insufficient knowledge has already been reported in the literature, most often to an even 157 

greater extent. Pack et al. [25] surveyed 148 WWE, of whom only 32% of those treated with an 158 

enzyme-inducing ASM were aware of interactions with an oral contraceptive. In this study, 26% of 159 

the women taking a non-enzyme-inducing ASM also wrongly thought that there was an interaction 160 

with CHC. In the SAFETY study, of the 85 WWE between the ages of 13 and 18 years who were asked 161 

if “regular birth control pills work well with seizure medicine,” only 8.2% answered correctly [26]. In a 162 

study designed to evaluate an interventional education program in 42 WWE, a preintervention test 163 

score of 1/10 was obtained on questions concerning interactions between contraception and several 164 

ASMs, among them, topiramate, carbamazepine and lamotrigine [27]. In Dierking study [29], where 165 

179 German WWE were asked if the effect of oral contraceptive was influenced by ASM, only 55% of 166 

them answered correctly. With the exception of the Pack study [24], all of these studies focused on 167 

the overall knowledge of WWE about interactions between ASM and oral contraceptives 168 

independently of their own current treatment. We were more interested in whether women were 169 

aware of the effects of their own treatment on the different contraceptive methods in order to help 170 

them in their choice. In addition, none of the previously published studies asked questions about the 171 

interaction between lamotrigine and CHC. Given that it is currently the most widely used treatment 172 

in women of childbearing age because of its low teratogenicity, we felt it was important to examine 173 

the knowledge of possible variations in lamotrigine efficacy when oral contraception is introduced or 174 

stopped. This is of particular concern because these interactions may be poorly known by 175 

practitioners (40% of neurologist in our study didn’t know about this interaction), even though they 176 

have a major role in informing and counseling women with epilepsy.  177 

In our study, neurologist survey show limited knowledge about which ASM could decrease efficacy of 178 

hormonal contraception (37% of wrong answer). Several studies have reported a lack of awareness 179 

of the interactions between ASMs and hormonal contraception among general practitioners, but also 180 

among neurologists and gynecologist [32–34]. The Epilepsy Foundation in the United States [32] 181 

showed that only 5% of the 3,500 multidisciplinary practitioners who were asked about various 182 

issues concerning WWE had at least 2 out of 3 correct answers, including interactions of 183 

contraception with enzyme-inducing ASM. A prior American study reported that only 4% of the 160 184 

neurologists who were questioned knew the interaction between CHC and the 6 most common ASMs 185 

[33]. Also, a Brazilian study found that among 42 neurologists surveyed, 93% were aware of the 186 
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possibility of interactions between ASMs and contraceptives, but there was insufficient knowledge 187 

about the types of interactions between ASMs and contraception. 81% of them thus recommended 188 

the copper IUD regardless of the type of ASM used [34].  189 

Regarding the use of contraception, it should be noted that only 62% of our population were using a 190 

contraceptive method compared to 71% in the general French population [35]. A greater proportion 191 

of the WWE were using the IUD contraception (47% vs. 25.6% in the general French population) [35]. 192 

The greatest proportion of women not using contraception was found in the enzyme-inducing ASM 193 

group (55%). Nevertheless, most WWE were taking a contraceptive method that was appropriate for 194 

their ASM. Among the 49 WWE who were using contraception, only 3 of them (6%) had an enzyme-195 

inducing ASM associated with hormonal contraception. These results are rather reassuring, 196 

particularly with regard to the data reported in the international literature, in which between 27% 197 

[36] and 43% [37] of patients with an enzyme-inducing ASM were taking hormonal contraceptives.  198 

However, it must be noted that 16 (20%) WWE in our survey declared having already had an 199 

unintended pregnancy which is higher than what is reported in the general French population (12%) 200 

[38] but remain low in comparison with data in the literature: in the study by Davis et al [39], 141 201 

epilepsy patients aged 18 to 44 years were interviewed. Of the 77 patients who had ever had 202 

children, 61% reported having at least one unplanned pregnancy (consistent with rates in the general 203 

US population). Similarly, the Johnson et al. study [28] found an unplanned pregnancy rate of 52% 204 

compared to 48% for women without epilepsy (not significant after adjustment for other co-factors).  205 

The American study by Herzog et al [36] found much more worrying results with 78.9% of their 206 

patients reporting an unplanned pregnancy. These results probably reflect cultural differences 207 

between France and the United States, with a lower rate of unplanned pregnancies in French general 208 

population [38,40]. Moreover, the enzyme inducing ASM group in our study is surprisingly the one 209 

with the lowest rate of unintended pregnancy. This could be explained by the small number of WWE 210 

in this group (n=16) but also because enzyme-inducing ASM are often used for more difficult to treat 211 

type of epilepsy and are also at teratogenic risks for most of them, so WWE could have been better 212 

informed of pregnancy risk in this group. 213 

This study has several strength and limits. To our knowledge, this is the first study to evaluate the 214 

knowledge of French WWE about interactions between ASMs and contraception. Moreover, women 215 

were asked about their knowledge about their current own ASM and the correct answers of our 216 

survey were analyzed accordingly. This is also the first study to assess knowledge of interactions 217 

between lamotrigine and combined contraception. The main limitation of this study is the small 218 

number of WWE, since this sample of 79 patients may not be representative of the general 219 
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population of treated WWE. However, our results are comparable to what has already been reported 220 

in different countries and confirm the limits of the knowledge of WWE on the interaction between 221 

epilepsy treatment and contraception. A recruitment bias is possible due to the diffusion mode of 222 

our survey via neurologists, some of whom are specialists in epilepsy. This may have overestimated 223 

the results about knowledge of WWE and accordingly limited the use of an ineffective contraception 224 

method in women treated with enzyme-inducing ASMs in our population. The axis of progress 225 

certainly remains the education of neurologists and gynecologists as well as general practitioners via 226 

continuous training to allow for a personalization of the information that should be given to the 227 

women regarding contraception methods and their compatibility with their ASMs. In those cases of 228 

relatively rare diseases, the woman could become an “expert-patient” for her pathology, treatment 229 

and recommendations for pregnancy and contraception. This is why different therapeutic education 230 

programs are being developed more and more often to allow these women to have the best possible 231 

care. The knowledge of the exhaustive and wide choice of available efficient contraceptive methods 232 

is thus likely to increase the adherence, compliance and satisfaction of WWE. This can only 233 

contribute to reducing the number of unplanned pregnancies in WWE. 234 

 235 

5. CONCLUSION: 236 

 237 

Our study has confirmed the limited knowledge regarding the interactions between ASM and 238 

contraceptive methods, regardless to the type of ASM use (lamotrigine, enzyme inducing ASM or not 239 

enzyme inducing ASM) as previously highlighted in several reports concerning both women treated 240 

for epilepsy but also their neurologists. It is therefore important to reinforce all information actions 241 

for the WWE, whether through their physician or through therapeutic education programs and 242 

information leaflets. 243 
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Table 1: Distribution of ASMs in our population 

 

 N (%) 

Monotherapy 51 (64.5%) 

Bitherapy 24 (30.4%) 

Tritherapy 4 (5.1%) 

Total 79 

  

Lamotrigine alone or in association with a non-enzyme-inducing ASM 49 (62%) 

Lamotrigine associated with an enzyme-inducing ASM1 2 (2.5%) 

Enzyme-inducing ASM alone or in association with other enzyme-inducing ASMs or 

non-enzyme-inducing ASMs 

15 (19%) 

Non-enzyme-inducing ASM alone or in association with other non-enzyme-inducing 

ASMs 

13 (16.5%) 

Total 79 

  

Enzyme-inducing ASMs  

    Oxcarbazepine 7 

    Carbamazepine 6 

    Eslicarbazepine 4 

    Topiramate (> 200 mg/day) 1 

    Phenobarbital 1 

  

Non-enzyme-inducing ASMs  

    Levetiracetam 16 

    Zonisamide 7 

    Lacosamide 6 

    Perampanel (≤ 10 mg/day) 3 

    Pregabaline 1 

    Topiramate (≤ 200 mg/day) 1 

    Tiagabine 1 
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Table 2: Patients’ answers about the interactions of their ASMs with contraception 

 Patients with enzyme-inducing 

treatment* (n=17) 
Patients without enzyme-

inducing treatment (n=62) 

Does your ASM decrease the 
efficacy of hormonal 
contraceptives? 

Correct Answer: YES 
Yes: n=11 (65%) 
No: n=6 (35%) 

Correct answer: NO 
No: n=22 (35.5%) 
Yes: n=40 (64.5%) 

 Patients with lamotrigine 

treatment* (n=51) 
Patients without lamotrigine 

treatment (n=28) 

Do hormonal contraceptives 
decrease the efficacy of your 
ASM? 

Correct answer: YES 
Yes: n=25 (49%) 
No: n=26 (51%) 

Correct answer: NO 
No: n=21 (75%) 
Yes: n=7(25%) 

* The 2 patients treated with both lamotrigine and an enzyme-inducing ASM were included in both 

groups. 

Table 3: Neurologists’ answers about which ASM could decrease the efficacy of hormonal 

contraceptives  

 Correct answer N (%) Wrong answer N (%) 

Enzyme-inducing ASMs (correct answer: YES) Yes: 67% No: 37% 

    Carbamazepine Yes: 17 (85%) No: 3 (15%) 

    Phenytoin  Yes: 15 (75%) No: 5 (25%) 

    Oxcarbazepine Yes: 14 (70%) No: 6 (30%) 

    Phenobarbital Yes: 14 (70%) No: 6 (30%) 

    Eslicarbazepine Yes: 7 (35%) 
 

No: 13 (65%) 

Non-enzyme-inducing ASMs (correct answer: 

NO) 

No: 94.3% Yes: 5.7% 

    Valproate No: 16 (80%) Yes: 4 (20%) 

    Lacosamide No: 19 (95%) Yes: 1 (5%) 

    Zonisamide No: 19 (95%) Yes: 1 (5%) 

    Levetiracetam No: 20 (100%) Yes: 0 (0%) 

    Gabapentine No: 20 (100%) Yes: 0 (0%) 

    Pregabaline No: 20 (100%) Yes: 0 (0%) 

    Tiagabine No: 20 (100%) Yes: 0 (0%) 

    Lamotrigine No: 17 (85%) 
 

Yes 3 (15%) 
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ASM: antiseizure medication, CHC: combined hormonal contraceptive, POC: progestin-only 

contraception, IUD: internal uterine device 

The two patients taking lamotrigine and an enzyme-inducing ASM were included in the enzyme-

inducing treatment group.  

 

 Figure 1: Distribution of the types of contraception according to the type of ASM 

 

 

 

 

 

 

 

 

 

32.60%

38.40%

17.60%

28.60%

30.80%

29.40%

4.10% 34.70%

30.80%

53%

0% 20% 40% 60% 80% 100%

Lamotrigine

Non-Enzyme-Inducing ASM

Enzyme-inducing ASM

Hormonal contraceptive (CHC or POC) IUD (Copper and hormonal)

Other No current contraceptive method



 
   14 
 

REFERENCES: 

[1] Fondation Française pour la Recherche sur l’Épilepsie. FFRE n.d. http://www.fondation-
epilepsie.fr/ (accessed August 30, 2018). 

[2] Picot C. Rapport Antiépileptiques au cours de la grossesse : Etat actuel des connaissances sur le 
risque de malformations et de troubles neuro-développementaux Synthèse 2019. 

[3] Tomson T, Battino D. Teratogenic effects of antiepileptic drugs. The Lancet Neurology 
2012;11:803–13. https://doi.org/10.1016/S1474-4422(12)70103-5. 

[4] Tomson T, Battino D, Bonizzoni E, Craig J, Lindhout D, Perucca E, et al. Dose-dependent 
teratogenicity of valproate in mono- and polytherapy: An observational study. Neurology 
2015;85:866–72. https://doi.org/10.1212/WNL.0000000000001772. 

[5] Hernández-Díaz S, Smith CR, Shen A, Mittendorf R, Hauser WA, Yerby M, et al. Comparative 
safety of antiepileptic drugs during pregnancy. Neurology 2012;78:1692–9. 
https://doi.org/10.1212/WNL.0b013e3182574f39. 

[6] Tomson T, Perucca E, Battino D. Navigating toward fetal and maternal health: the challenge of 
treating epilepsy in pregnancy. Epilepsia 2004;45:1171–5. https://doi.org/10.1111/j.0013-
9580.2004.15104.x. 

[7] 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-. https://doi.org/10.1001/jama.2013.2270. 

[8] Meador KJ, Baker GA, Browning N, Cohen MJ, Bromley RL, Clayton-Smith J, et al. Fetal 
antiepileptic drug exposure and cognitive outcomes at age 6 years (NEAD study): a prospective 
observational study. Lancet Neurol 2013;12:244–52. https://doi.org/10.1016/S1474-
4422(12)70323-X. 

[9] Kenyon IE. Unplanned pregnancy in an epileptic. Br Med J 1972;1:686–7. 
[10] Gaffield ME, Culwell KR, Lee CR. The use of hormonal contraception among women taking 

anticonvulsant therapy. Contraception 2011;83:16–29. 
https://doi.org/10.1016/j.contraception.2010.06.013. 

[11] Johnston CA, Crawford PM. Anti-epileptic drugs and hormonal treatments. Curr Treat Options 
Neurol 2014;16:288. https://doi.org/10.1007/s11940-014-0288-3. 

[12] Bounds W, Guillebaud J. Observational series on women using the contraceptive Mirena 
concurrently with anti-epileptic and other enzyme-inducing drugs. J Fam Plann Reprod Health 
Care 2002;28:78–80. 

[13] Davis AR, Saadatmand HJ, Pack A. Women with epilepsy initiating a progestin IUD: A 
prospective pilot study of safety and acceptability. Epilepsia 2016;57:1843–8. 
https://doi.org/10.1111/epi.13559. 

[14] Vieira CS, Pack A, Roberts K, Davis AR. A pilot study of levonorgestrel concentrations and 
bleeding patterns in women with epilepsy using a levonorgestrel IUD and treated with 
antiepileptic drugs. Contraception 2019;99:251–5. 
https://doi.org/10.1016/j.contraception.2018.11.018. 

[15] Gynecologic Management of Adolescents and Young Women With Seizure Disorders: ACOG 
Committee Opinion, Number 806. Obstet Gynecol 2020;135:e213–20. 
https://doi.org/10.1097/AOG.0000000000003827. 

[16] World Health Organization. Medical eligibility criteria for contraceptive use. 5th edition. 2015. 
[17] 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 Syst Rev 2016;11:CD010224. https://doi.org/10.1002/14651858.CD010224.pub2. 

[18] Bromley R, Weston J, Adab N, Greenhalgh J, Sanniti A, McKay AJ, et al. Treatment for epilepsy in 
pregnancy: neurodevelopmental outcomes in the child. Cochrane Database Syst Rev 
2014:CD010236. https://doi.org/10.1002/14651858.CD010236.pub2. 

[19] Sidhu HS, Srinivasa R, Sadhotra A. Evaluate the effects of antiepileptic drugs on reproductive 
endocrine system in newly diagnosed female epileptic patients receiving either Valproate or 



 
   15 
 

Lamotrigine monotherapy: A prospective study. Epilepsy Res 2017;139:20–7. 
https://doi.org/10.1016/j.eplepsyres.2017.10.016. 

[20] Cunnington MC, Weil JG, Messenheimer JA, Ferber S, Yerby M, Tennis P. Final results from 18 
years of the International Lamotrigine Pregnancy Registry. Neurology 2011;76:1817–23. 
https://doi.org/10.1212/WNL.0b013e31821ccd18. 

[21] King A, Bachman E, Macken MP, Lee J, Gerard EE. Contraceptive vaginal ring reduces 
lamotrigine levels. Epilepsy Behav 2020;111:107162. 
https://doi.org/10.1016/j.yebeh.2020.107162. 

[22] Rauchenzauner M, Deichmann S, Pittschieler S, Bergmann M, Prieschl M, Unterberger I, et al. 
Bidirectional interaction between oral contraception and lamotrigine in women with epilepsy - 
Role of progestins. Seizure 2020;74:89–92. https://doi.org/10.1016/j.seizure.2019.11.011. 

[23] Schivone GB, Glish LL. Contraceptive counseling for continuation and satisfaction. Curr Opin 
Obstet Gynecol 2017;29:443–8. https://doi.org/10.1097/GCO.0000000000000408. 

[24] Dehlendorf C, Grumbach K, Schmittdiel JA, Steinauer J. Shared decision making in contraceptive 
counseling. Contraception 2017;95:452–5. 
https://doi.org/10.1016/j.contraception.2016.12.010. 

[25] Pack AM, Davis AR, Kritzer J, Yoon A, Camus A. Antiepileptic drugs: are women aware of 
interactions with oral contraceptives and potential teratogenicity? Epilepsy Behav 
2009;14:640–4. https://doi.org/10.1016/j.yebeh.2009.01.024. 

[26] Agarwal R, Patel R, Set K, Zidan M, Sivaswamy L. Safety, Awareness, and Familiarity regarding 
Epilepsy in Teenage Years (SAFETY): understanding the adolescents’ perspective about their 
disease. Epilepsy Behav 2014;41:114–8. https://doi.org/10.1016/j.yebeh.2014.09.056. 

[27] Mody SK, Haunschild C, Farala JP, Honerkamp-Smith G, Hur V, Kansal L. An educational 
intervention on drug interactions and contraceptive options for epilepsy patients: a pilot 
randomized controlled trial. Contraception 2016;93:77–80. 
https://doi.org/10.1016/j.contraception.2015.07.008. 

[28] Johnson EL, Burke AE, Wang A, Pennell PB. Unintended pregnancy, prenatal care, newborn 
outcomes, and breastfeeding in women with epilepsy. Neurology 2018. 
https://doi.org/10.1212/WNL.0000000000006173. 

[29] Dierking C, Porschen T, Walter U, Rösche J. Pregnancy-related knowledge of women with 
epilepsy - An internet-based survey in German-speaking countries. Epilepsy Behav 2018;79:17–
22. https://doi.org/10.1016/j.yebeh.2017.11.013. 

[30] Francine D. Épilepsies  Particularités de la prise en charge des filles et des femmes en âge de 
procréer 2020:6. https://www.has-sante.fr/upload/docs/application/pdf/2020-
11/epilepsies_particularites_de_la_prise_en_charge_des_filles_et_des_femmes_en_age_de_p
rocreer_-_synthese.pdf 

[31] Schindlbeck C, Janni W, Friese K. Failure of Implanon contraception in a patient taking 
carbamazepin for epilepsia. Arch Gynecol Obstet 2006;273:255–6. 
https://doi.org/10.1007/s00404-005-0064-4. 

[32] Morrell MJ, Sarto GE, Shafer PO, Borda EA, Herzog A, Callanan M. Health issues for women with 
epilepsy: a descriptive survey to assess knowledge and awareness among healthcare providers. 
J Womens Health Gend Based Med 2000;9:959–65. 
https://doi.org/10.1089/15246090050199982. 

[33] Krauss GL, Brandt J, Campbell M, Plate C, Summerfield M. Antiepileptic medication and oral 
contraceptive interactions: A national survey of neurologists and obstetricians. Neurology 
1996;46:1534–9. https://doi.org/10.1212/WNL.46.6.1534. 

[34] Suto HS, Braga GC, Scarpellini GR, Takeuchi LI, Martins AP, Leite JP, et al. Neurologist 
knowledge about interactions between antiepileptic drugs and contraceptive methods. Int J 
Gynaecol Obstet 2016;134:264–7. https://doi.org/10.1016/j.ijgo.2016.03.015. 

[35] Rahib D, Le Guen M, Lydié N. Les Françaises et la contraception : premières données du 
Baromètre santé 2016 n.d. https://www.santepubliquefrance.fr/ (accessed January 8, 2020). 



 
   16 
 

[36] Herzog AG, Mandle HB, Cahill KE, Fowler KM, Hauser WA. Predictors of unintended pregnancy 
in women with epilepsy. Neurology 2017;88:728–33. 
https://doi.org/10.1212/WNL.0000000000003637. 

[37] Wang H, Bos JHJ, de Jong-van den Berg LTW. Co-prescription of antiepileptic drugs and 
contraceptives. Contraception 2012;85:28–31. 
https://doi.org/10.1016/j.contraception.2011.04.017. 

[38] Lesage A, Féron V, Laborde C, Embersin-Kyprianou C, Grémy I. Grossesses non prévues en Île-
de-France : Résultats du Baromètre de Santé publique France 2016 n.d. 

[39] Davis AR, Pack AM, Kritzer J, Yoon A, Camus A. Reproductive history, sexual behavior and use of 
contraception in women with epilepsy. Contraception 2008;77:405–9. 
https://doi.org/10.1016/j.contraception.2008.02.002. 

[40] Finer LB, Zolna MR. Declines in Unintended Pregnancy in the United States, 2008-2011. N Engl J 
Med 2016;374:843–52. https://doi.org/10.1056/NEJMsa1506575. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
   17 
 

APPENDICES: 

 Patient survey 

1) How old are you? 

 

2) Which ASM are you currently taking? 

 

 

3) Do you think that your current ASM could decrease the efficacy of your hormonal 

contraceptive method? 

a. Yes 

b. No 

4) Do you think that the efficacy of your ASM could be decreased by combined hormonal 

contraceptives? 

a. Yes 

b. No 

5) Do you use a contraceptive method? 

a. Yes 

b. No 

6) If the answer is yes: which one? 

 

7) Are you satisfied with your contraceptive method? 

a. Yes 

b. No 

 

8) Do you need more information about the interactions between ASMs and contraception? 

a. Yes 

b. No 

 

9) Have you ever had an unexpected or unintended pregnancy? 

  

Neurologist survey 

 

1) How old are you? 

2) What is your current mode of practice? 

a. Public 

b. Private 

c. Both 

3) Which antiseizure medication do you believe may require the adaptation or modification of 

the type of contraception used in your patient because of the risk of contraceptive 

inefficacy? 

a.     Carbamazepine 

b.     Phenytoin  

c.     Oxcarbazepine 

d.     Phenobarbital 

e.     Eslicarbazepine 
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f.     Valproate 

g.     Lacosamide 

h.     Zonisamide 

i.     Levetiracetam 

j.     Gabapentine 

k.     Pregabaline 

l.     Tiagabine 

m.     Lamotrigine 

n.     All ASMs  

 

4) Which ASMs do you think need to be adapted (doses) when introducing or stopping CHC? 

a.     Carbamazepine 

b.     Phenytoin  

c.     Oxcarbazepine 

d.     Phenobarbital 

e.     Eslicarbazepine 

f.     Valproate 

g.     Lacosamide 

h.     Zonisamide 

i.     Levetiracetam 

j.     Gabapentine 

k.     Pregabaline 

l.     Tiagabine 

m.     Lamotrigine 

n.     All ASMs  

 




