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ABSTRACT
The use of maternal antiepileptic drug (AED) during pregnancy is associated with an increased risk of 
cognitive adverse effects among the offspring. As new-generation AEDs continue to enter the market, 
evidence on their safety during pregnancy is limited yet necessary. To date, there are no published reviews 
summarizing the evidence of new-generation AED exposure in utero and the development of attention 
deficit-hyperactivity disorder (ADHD) in the offspring. The objective of this scoping review is to sum-
marize the available evidence on the risk of ADHD after maternal exposure to new-generation AEDs 
during pregnancy. We searched EMBASE and MEDLINE for articles published from January 1988 to 
April 2020. New-generation AEDs were considered if marketed after 1988. ADHD was defined as atten-
tion-deficit hyperactivity disorder, hyperkinetic disorder, hyperkinesis, or conduct disorder. Of the total 
articles screened (n = 805), eight publications were finally included (seven cohort studies and one system-
atic review). Across the studies, the sample size of pregnant women exposed to AEDs ranged from 1 to 
1383. Monotherapy was examined in six studies (mostly lamotrigine), while only two studies examined 
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INTRODUCTION

The prevalence of epilepsy has been estimated 
to be 0.3–1% among pregnant women.1,2 Epilepsy 
and the control of seizures are often associated 
with major clinical challenges during pregnancy.3 
Current epilepsy guidelines recommend managing 
epilepsy in pregnant women using the lowest effec-
tive dose of the most appropriate antiepileptic drugs 
(AEDs).4,5 Besides their use for managing epilepsy, 
AEDs are used in pregnant women for the treat-
ment of pain syndromes, psychiatric disorders, and 
chronic migraine. Generally, the use of AED during 
pregnancy is associated with increased risks to the 
developing fetus, as these drugs can cross the pla-
centa or be transferred to the infant through breast 
feeding, leading to an increase in adverse perina-
tal and neurodevelopmental outcomes.6 There is a 
consensus that AEDs in general introduce a risk of 
abnormal or delayed physical and neurodevelopmen-
tal effects among infants who are exposed during 
their vulnerable fetal developmental stages.3,4,7–11

The association between the use of AEDs 
during pregnancy and increased fetal risks has been 
well reported in literature; however, the compara-
tive safety of AEDs was only highlighted in recent 
years.2,7,9,12,13 The use of AEDs during pregnancy 
is associated with increased rates of perinatal and 
cognitive adverse effects among the offspring, but 
those risks vary according to the type of AED, the 

combination of AEDs prescribed, and the drug dos-
ages.9,14–16 Therefore, it is crucial to understand how 
AEDs affect long-term outcomes in the offspring.

AEDs have different mechanisms of action, 
and in turn, physical and neurodevelopmental risks 
of their in-utero exposure will vary.3,5 This is fur-
ther compounded by the fact that the number of 
AEDs has increased substantially in the last 30 
years. While evidence on the safety of lamotrigine 
has been growing, fewer data are available for other 
new-generation AEDs, such as levetiracetam and 
topiramate.7,9,17,18 Even less is known about the effect 
of new-generation AEDs on neurodevelopmental 
outcomes.7

Childhood neurodevelopmental disorders are a 
group of conditions that occur in the developmental 
period, often before children reach school age.19–21 
Attention-deficit/hyperactivity disorder (ADHD) 
is the most common neurodevelopmental disorder 
in children, with an estimated worldwide preva-
lence around 5%.22,23 ADHD is a complex disorder 
that can affect individuals across the lifespan.22 As 
for other mental health conditions, there has, over 
the past two decades, been an increasing body of 
research on ADHD.24 Reasons for this upsurge 
include increased recognition of the impact of 
ADHD on functioning, advances in research meth-
odology and technology, and a burgeoning inter-
est from pharmaceutical companies.19,24,25 To date, 

polytherapy. The included studies reported a range of adjusted relative risks, from 0.84 [0.59–1.19] to 1.63 
[0.41–6.06]. Lamotrigine monotherapy holds the largest body of evidence, concluding that no significant 
risk of ADHD exists among the offspring. However, the available evidence is considered scarce and has 
several methodological limitations. Disentangling the effect of AEDs from epilepsy itself and examin-
ing polytherapies are challenges that merit additional investigations. Further comparative safety studies 
with longer follow-up periods and large sample sizes are needed to accurately quantify the true impact of 
new-generation AED exposure during pregnancy and ADHD in children.

Keywords: adverse effects; antiepileptic drugs; attention deficit disorder with hyperactivity; epilepsy; 
maternal exposure; scoping review
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search was updated on 28 April 2020 to locate recent 
reports, which identified 12 additional studies to be 
screened; however, none of these studies met our 
inclusion criteria. In addition, we supplemented the 
database searches with cited reference searching. 
Papers published in French with an English trans-
lation were considered for the review if available. 
Citations were managed using EndNote (version 
X9.3.3) and Rayyan (http://rayyan.qcri.org).

Study selection
Two authors (CV and EC) independently 

screened titles and abstracts of the 805 studies iden-
tified. A total of 136 studies were selected as eligi-
ble for a full text review. All disagreements were 
resolved by consensus with a third reviewer (SE). 
See Figure 1 for the flowchart of study selection and 
screening.

Data extraction
To chart our data, two team members (CV and 

EC) independently extracted information from eli-
gible publications using a data extraction tool, fol-
lowed by revision by a third member (AS). The tool 
provided detailed instructions for data extraction 
and charting.28 The following information was 
extracted: study characteristics (year of publication, 
study design, country, data source, and follow-up 
period), characteristics of the study participants 
and intervention type (number of participants, AED 
exposure, percentage of children with ADHD), and 
effect size (odds ratios, hazard ratios, P values, 
and confidence intervals). For the purposes of this 
review, AED exposure was organized into three cat-
egories: monotherapy (n = 7), polytherapy (n = 3), 
and exposure not specified (i.e., any AED) (n = 2).

RESULTS

Our search on Embase and Medline yielded 
941 articles. Using the Bramer method,29 136 dupli-
cates were removed using EndNote, leaving 805 
articles to screen. Out of the 805 screened articles, a 

there is no currently published comprehensive and 
updated review that summarizes the available evi-
dence on the effect of new-generation AEDs on 
neurodevelopmental adverse outcomes, specifically 
ADHD. The aim of this scoping review was to sum-
marize the published evidence on new-generation 
AEDs’ use during pregnancy and their association 
with ADHD in children.

METHODS

Inclusion and exclusion criteria
We used the five-stage approach proposed by 

Arksey and O’Malley.26 We followed the scoping 
review’s reporting guidelines in accordance with 
recommendations from the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR).27 
Studies were included if the authors examined 
pregnant women who were treated with new-gen-
eration antiepileptic and/or antiseizure drugs 
marketed after 1993 (e.g., lamotrigine, gabapen-
tin, levetiracetam, oxcarbazepine, topiramate, 
vigabatrin, lacosamide, perampanel, brivarace-
tam, and eslicarbazepine). For comparison/ref-
erence group, we included all comparator types 
(i.e., studies with no treatment as comparator, 
an active comparator group, or exposed women 
with and without epilepsy). We included original 
studies that reported any of the following as the 
primary or the secondary outcome: ADHD, atten-
tion deficit disorder with hyperactivity (ADDH), 
conduct disorder, hyperkinesis, or hyperkinetic 
disorder (HKD). A detailed eligibility criteria is 
listed in Table 1.

Search strategy
A librarian developed the search strategy in 

collaboration with the team. Embase and Medline 
databases were searched in June 2019 for articles 
published in English from January 1988 to June 
2019 (see Appendices 1 and 2 for the full Embase 
and Medline strategy, respectively). The literature 

http://rayyan.qcri.org�
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TABLE 1.  Inclusion and Exclusion Criteria.

Inclusion criteria Exclusion criteria
Population(s) Women who are:

•	 Pregnant AND
•	 Taking or have taken a new-generation AED 

(marketed after 1988) during their pregnancy

N/A

Intervention(s) New-generation AEDs, either in:
•	 Monotherapy OR
•	 Polytherapy
•	 Any new-generation AED exposure during any 

time throughout the pregnancy period

Old-generation AED (marketed 
before 1988) monotherapy

Comparison(s) Women who are:
•	 Pregnant and have not been exposed to  

new-generation AEDs 

N/A

Outcome(s) Diagnosis of at least one of the following:
•	 Attention deficit hyperactivity disorder (ADHD)
•	 Attention deficit disorder with hyperactivity 

(ADDH)
•	 Conduct disorder
•	 Hyperkinesis
•	 Hyperkinetic disorder (HKD)

Symptoms of, but no diagnosis of:
•	 Attention deficit hyperactivity  

disorder (ADHD)
•	 Attention deficit disorder with 

hyperactivity (ADDH)
•	 Conduct disorder
•	 Hyperkinesis
•	 Hyperkinetic disorder (HKD)

Study designs •	 Randomized controlled trials
•	 Cohort studies
•	 Case–control studies
•	 Cross-sectional design studies
•	 Scoping reviews
•	 Systematic reviews
•	 Narrative reviews
•	 Mapping review
•	 Case reports and case series

•	 Policy documents
•	 Editorials, commentaries, and 

critical reviews
•	 Theses
•	 Gray literature
•	 Proposals
•	 Protocols
•	 Poster summaries
•	 Conference abstracts

Date and language 
criteria

•	 English language
•	 Studies published from 1988 to present
•	 Human studies only

•	 Non-English language
•	 Studies published before 1988
•	 No animal studies

total of eight publications met our inclusion criteria 
(Figure  1).7,25,30–35 Of the eight studies, seven were 
cohort studies, and one was a meta-analysis. We 
stratified our results by AED monotherapy, poly-
therapy, and studies where AED exposure was not 
indicated/any AED exposure.

Monotherapy
The relationship between new-generation AED 

monotherapy and ADHD has been described in 

six cohort studies and one meta-analysis (Table 2), 
representing the largest available data in any of the 
exposure groups. Most studies were conducted in 
the United Kingdom and the United States (n = 5). 
The follow-up period of children in the included 
studies ranged from 4 years to 7 years and 11 
months, or until ADHD diagnosis. Sample sizes of 
the AED-exposed group ranged from two to 1383 
women, with the majority of the AED exposed 
group consisting of lamotrigine monotherapy (81%; 
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Additional records
identified through other

sources (n = 1)

Full-text articles assessed
for eligibility

(n = 136)

Studies included in
qualitative synthesis

(n = 8)

Records screened
(n = 805)

Records after duplicates removed
(n = 805)

Records identified through EMBASE
and MEDLINE database search

(n = 941)

Records excluded based
on title and abstract

(n = 671)

Full-text articles excluded
(n = 128)

FIG 1.  PRISMA flow diagram of our scoping review examining new-generation AED use during preg-
nancy and the development of ADHD in offspring.

1779/2185). The sample size in the control groups 
ranged from four to 899,941 women, with three stud-
ies defining control as women without epilepsy and 
not on an AED, and two studies using a definition of 
women with epilepsy not exposed to any AED. None 
of the lamotrigine comparisons reached statistical 
significance for an increased risk of ADHD, with 
one study reporting an effect size of OR = 1.63 [95% 
CI: 0.41, 6.06]. One study reported a significantly 
decreased risk of ADHD among levetiracetam users 
compared to valproate monotherapy users, with an 
unstandardized coefficient (standard error) of −13.2 
(6.0), (95% CI: −25.1 to −1.3, P-value = 0.030).34

Polytherapy
The association between new-generation AED 

polytherapy and ADHD has been described in two 
cohort studies and one meta-analysis (Table  3). 

Both cohort studies took place in Europe (the 
United Kingdom and Croatia). The maximum fol-
low-up period of children in the included studies 
was 6 years. Various combinations of AEDs were 
included such as lamotrigine and valproate; topi-
ramate and valproate; lamotrigine and carbamaze-
pine; and topiramate, carbamazepine, and phenytoin 
(Table 3). However, of the studies that reported spe-
cific numbers for women exposed to AED polyther-
apy, the maximum number exposed was two. The 
sample size in the control groups ranged from 4 to 
214 women. Both studies defined control groups as 
women without epilepsy not on an AED, and one 
study used an additional group definition of women 
with epilepsy not exposed to AED. One study 
reported that children born to women with epilepsy 
exposed to lamotrigine and valproate polytherapy 
were 10 folds more likely to be diagnosed with an 
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ADHD disorder than women without epilepsy not 
on an AED, OR = 9.97 (95% CI 1.82–49.40).

Exposure not indicated/any AED exposure
Two cohort studies did not specify the AED 

therapy type of the exposed group (Table 4). Both 
studies took place in the United Kingdom, with a 
follow-up period of 6 years and 3 months or until 
study completion. Sample sizes of the AED-exposed 
group ranged from 43 to 546. The definitions and 
sample sizes of the control groups were not spec-
ified. In addition, none of the studies reported an 
effect size or percentage of ADHD among the 
controls.

DISCUSSION

We examined the scope of the current pub-
lished literature on the risk of ADHD after maternal 
exposure to new-generation AEDs during preg-
nancy. Our findings show that there is a relatively 
small but growing body of literature examining a 
diverse range of new-generation AEDs on the risk 
of ADHD, with most studies concluding no signifi-
cant risk of ADHD among the offspring. The largest 
body of published evidence among new-generation 
AEDs was on lamotrigine monotherapy (n = 6), with 
an included meta-analysis reporting no significant 
increased risk (aOR of 1.63 [95% CI 0.41–6.06]).7 
Nonetheless, lamotrigine and valproate polyther-
apy were shown to considerably increase the risk of 
ADHD with an aOR of 9.97 (95% CI 1.82–49.90).25 
However, the effect observed in this study is most 
probably attributed to valproate and not lamotrig-
ine, as the authors report significant effect with val-
proate monotherapy in the same study with an aOR 
of 6.05 (95% CI 1.65–24.53).25 Among the striking 
observations of this review, we noticed that some 
studies did not specify AED exposure type (n = 2), 
the number exposed to AED therapy (n = 1), the 
number in the control group (n = 3), and the effect 
size (n = 4). Future research examining the risk of 
ADHD after maternal exposure to new-generation 

AEDs would benefit from standardized and com-
plete reporting of data.

Lamotrigine monotherapy was the most exam-
ined new-generation AED during pregnancy. Data 
from the meta-analysis show some evidence of a non-
significant trend in the risk of ADHD, aOR of 1.63 
(95% CI 0.41–6.06)7; however, the power might not be 
sufficient to detect a significant effect. However, the 
most recent and largest study to date—not included 
in the meta-analysis—examined 1383 exposed preg-
nancies and showed no significant effect (aHR = 0.84 
[95% CI 0.59–1.19]).30 The majority of the studies in 
this review examining lamotrigine or monotherapy 
(five of the six studies) all had less than 100 women 
exposed to AED. We believe larger studies are 
needed to evaluate statistical merit of these findings. 
One possible way is to leverage observational stud-
ies using real-world data sources, which can increase 
statistical power, enhance the external validity, and 
broadly assess patient’s safety and clinical patterns 
to adjust for confounding factors.36

Frequently, patients might be prescribed AED 
polytherapy. Reasons include severe epilepsy, mul-
tiple seizure types that require drugs with differ-
ent mechanisms of action, and in some other cases, 
synergistic beneficial effects are needed without the 
additive toxicity.37 We observed a shortage of evi-
dence on the safety of AED polytherapy and the risk 
of ADHD in children. Besides the lack of well-con-
ducted original studies, most of the reported com-
parisons included women exposed to valproate plus 
a new-generation AED. Given the established evi-
dence of ADHD risk associated with valproate expo-
sure, those comparisons assume minor additional 
value and have limited capacity to identify the true 
risk attributed to new-generation AED exposure.

A key finding from this review was the lim-
ited number of studies that addressed confounding 
by indication. When studying the risk of offspring 
ADHD, it may be impossible to distinguish between 
the risk attributed to the use of AEDs and the risk 
of the condition that triggered the use of the AEDs 
(i.e., epilepsy). As a consequence, women exposed 
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and not exposed to AEDs might not be compara-
ble, hampering valid causal inference.38 However, to 
ensure accurate and evidence-based conclusions, it 
is imperative to separate the effect of the epilepsy 
from the AEDs themselves. One way to address 
confounding by indication is using the right control 
group, particularly in a comparative safety study 
design. To identify if new-generation AEDs increase 
the risk of ADHD, studies should only compare 
AED users (e.g., users of lamotrigine to the users 
of gabapentin). This would enable us to control for 
the effect of epilepsy and solely examine the effect 
of AEDs. A second level of an appropriate compari-
son will be between a control group of women with 
epilepsy who do not use AED to women that do not 
have epilepsy (or to the general population). This 
will provide information on whether epilepsy per se 
(without the use of AEDs) plays a role in the risk 
of ADHD in the offspring. However, a limitation of 
this study is its inability to control for the severity 
level of epilepsy.

Strengths and limitations
The current scoping review has limitations and 

strengths that should be noted. First, it is possible 
that some relevant articles were missed, as only arti-
cles published in English were included. We did not 
provide a critical assessment of the quality of the 
evidence as this is a developing area of research.

However, our search strategy was compre-
hensive and was guided by a librarian. Second, we 
focused on a specific neurodevelopmental outcome, 
primarily ADHD in the offspring (ADHD, ADDH, 
conduct disorder, hyperkinesis, and HKD). A pre-
vious systematic review and meta-analyses used a 
broad definition of neurodevelopmental outcomes 
that included autism/dyspraxia, ADHD, language 
delay, neonatal seizures, psychomotor developmen-
tal delay, and social impairment.7 Using a broad 
definition would have been difficult to assess in a 
scoping review. Third, many of the included studies 
had small sample sizes, with some even collecting 
data from one patient. This repeated observation of 

incomplete reporting made it hard to draw informa-
tive conclusions.

Methodological limitations of several of these 
studies impact their validity, and the teratogenic 
effects of new-generation AEDs are still unknown. 
This review did not include animal studies, even 
though these studies may have had larger sample 
sizes and a more rigorous study design because 
this study’s objective was specific, focusing on the 
safety of AEDs on ADHD alone, and the extrap-
olation from animal model studies to humans is 
difficult.39

Lastly, there are many new-generation AEDs 
on the market. However, the studies only investi-
gated six new-generation AEDs (gabapentin, lam-
otrigine, levetiracetam, oxcarbazepine, topiramate, 
and vigabatrin); hence, information about other 
new-generation AEDs is still unknown and highly 
needed.

CONCLUSIONS

Lamotrigine monotherapy holds the largest 
body of evidence among new-generation AEDs, 
concluding no significant risk of ADHD among the 
offspring. However, the current available evidence 
is scarce, with several methodological limitations 
in the published studies. Extricating the effect of 
AEDs from epilepsy itself and examining polyther-
apies that include new- and old-generation AEDs 
are challenges and areas that merit additional inves-
tigation. Further comparative safety studies with 
longer follow-up periods and larger sample sizes 
are needed to accurately quantify the true impact 
of exposure to new-generation AEDs during preg-
nancy and ADHD.
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# Searches
1 felbamate/
2 (felbamate or felbatol).tw,kw.
3 gabapentin/
4 (gabapentin or neurontin or gralise).tw,kw.
5 lamotrigine/
6 (lamotrigine or lamictal or subvenite).tw,kw.
7 levetiracetam/
8 (levetiracetam or keppra or roweepra or 

spritam or desitrend).tw,kw.
9 oxcarbazepine/
10 (oxcarbazepine or oxtellar or trileptal).tw,kw.
11 tiagabine/
12 (tiagabine or gabitril).tw,kw.
13 topiramate/
14 (topiramate or topamax or qudexy or 

trokendi).tw,kw.
15 vigabatrin/
16 (vigabatrin or sabril or vigadrone).tw,kw.
17 zonisamide/
18 (zonisamide or zonegran).tw,kw.
19 brivaracetam/
20 (brivaracetam or brivlera or briviact).tw,kw.
21 clobazam/
22 (clobazam or frisium or onfi or sympazan or 

tapclob or perizam).tw,kw.
23 exp eslicarbazepine/
24 (eslicarbazepine$ or apitom or zebinix).

tw,kw.
25 fosphenytoin sodium/
26 (fosphenytoin$ or cerebyx or pro-epanutin).

tw,kw.
27 ganaxolone/
28 ganaxolone.tw,kw.
29 lacosamide/
30 (lacosamide or vimpat).tw,kw.
31 losigamone/

# Searches
32 losigamone.tw,kw.
33 perampanel/
34 (perampanel or fycompa).tw,kw.
35 piracetam/
36 piracetam.tw,kw.
37 pregabalin/
38 (pregabalin or lyrica or lecaent or rewisca).

tw,kw.
39 remacemide/
40 remacemide$.tw,kw.
41 retigabine/
42 (retigabine or ezogabine or trobalt).tw,kw.
43 rufinamide/
44 (rufinamdie or banzel or inovelon).tw,kw.
45 safinamide/
46 (safinamide or xadago).tw,kw.
47 stiripentol/
48 (stiripentol or diacomit).tw,kw.
49 anticonvulsive agent/
50 (anticonvuls$ or anti-convuls$ or anti-

epilep$ or antiepilep$).tw,kw.
51 (AED or AEDs).tw,kw.
52 convulsion/dt
53 or/1–52
54 attention deficit disorder/
55 hyperactivity/
56 conduct disorder/
57 (ADHD or ADDH or ADHS or “AD/HD” or 

HKD or TDAH).tw,kw.
58 ((attention$ or behav$ or develop$ or 

neurodevelop$ or neuro develop$) adj3 
(defic$ or dysfunc$ or disorder$)).tw,kw.

59 ((disrupt$ adj3 disorder$) or (disrupt$ 
adj3 behav$) or (defian$ adj3 disorder$) or 
(defian$ adj3 behav$)).tw,kw.

60 (impulsiv$ or inattentiv$ or inattention$).tw,kw.

SUPPLEMENTARY MATERIALS

APPENDIX 1. EMBASE SEARCH STRATEGY.
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# Searches
61 hyperkinesia/
62 (hyperkin$ or hyper?kin$ or hkd).tw,kw.
63 (minimal adj3 brain adj3 (disorder$ or 

dysfunct$ or damage$)).tw,kw.
64 (hyperactiv$ or hyper?activ$).tw,kw.
65 developmental disorder/
66 cognitive defect/
67 or/54–66
68 exp pregnancy/
69 prenatal exposure/
70 exp pregnancy complication/
71 pregnant woman/
72 gestat$.tw,kw.
73 pregnan$.tw,kw.

# Searches
74 (prenatal$ or pre natal$).tw,kw.
75 or/68–74
76 53 and 67 and 75
77 limit 76 to yr = “1988-Current”
78 limit 77 to English language
79 (rat or rats or mouse or mice or swine or 

porcine or murine or sheep or lambs or pigs 
or piglets or rabbit or rabbits or cat or cats or 
dog or dogs or cattle
or bovine or monkey or monkeys or trout or 
marmoset$1).ti. and animal experiment/

80 animal experiment/ not (human experiment/ 
or human/)

81 79 or 80
82 78 not 81
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# Searches
34 (retigabine or ezogabine or trobalt).tw,kf.
35 (rufinamide or banzel or inovelon).tw,kf.
36 (safinamide or xadago).tw,kf.
37 (stiripentol or diacomit).tw,kf.
38 Anticonvulsants/
39 (anticonvuls$ or anti-convuls$ or anti-

epilep$ or antiepilep$).tw,kf.
40 (AED or AEDs).tw,kf.
41 convulsions/dt
42 or/1–41
43 “attention deficit and disruptive behavior 

disorders”/
44 attention deficit disorder with hyperactivity/
45 conduct disorder/
46 (ADHD or ADDH or ADHS or “AD/HD” or 

HKD or TDAH).tw,kf.
47 ((attention$ or behav$ or develop$ or 

neurodevelop$ or neuro develop$) adj3 
(defic$ or dysfunc$ or disorder$)).tw,kf.

48 ((disrupt$ adj3 disorder$) or (disrupt$ 
adj3 behav$) or (defian$ adj3 disorder$) or 
(defian$ adj3 behav$)).tw,kf.

49 (impulsiv$ or inattentiv$ or inattention$).
tw,kf.

50 hyperkinesis/
51 (hyperkin$ or hyper?kin$).tw,kf.
52 (minimal adj3 brain adj3 (disorder$ or 

dysfunct$ or damage$)).tw,kf.
53 (hyperactiv$ or hyper?activ$).tw,kf.
54 Developmental Disabilities/
55 Cognition Disorders/
56 or/43–55
57 exp Pregnancy/
58 prenatal exposure delayed effects/
59 exp Pregnancy complications/
60 exp Pregnancy trimesters/
61 Pregnancy maintenance/
62 Pregnant women/

# Searches
1 Felbamate/
2 (felbamate or felbatol).tw,kf.
3 Gabapentin/
4 (gabapentin or neurontin or gralise).tw,kf.
5 Lamotrigine/
6 (lamotrigine or lamictal or subvenite).tw,kf.
7 Levetiracetam/
8 (levetiracetam or keppra or roweepra or 

spritam or desitrend).tw,kf.
9 Oxcarbazepine/
10 (oxcarbazepine or oxtellar or trileptal).tw,kf.
11 Tiagabine/
12 (tiagabine or gabitril).tw,kf.
13 Topiramate/
14 (topiramate or topamax or qudexy or 

trokendi).tw,kf.
15 Vigabatrin/
16 (vigabatrin or sabril or vigadrone).tw,kf.
17 Zonisamide/
18 (zonisamide or zonegran).tw,kf.
19 (brivaracetam or brivlera or briviact).tw,kf.
20 Clobazam/
21 (clobazam or frisium or onfi or sympazan or 

tapclob or perizam).tw,kf.
22 (eslicarbazepine$ or apitom or zebinix).tw,kf.
23 (fosphenytoin$ or cerebyx or pro-epanutin).

tw,kf.
24 ganaxolone.tw,kf.
25 Lacosamide/
26 (lacosamide or vimpat).tw,kf.
27 losigamone.tw,kf.
28 (perampanel or fycompa).tw,kf.
29 Piracetam/
30 piracetam.tw,kf.
31 Pregabalin/
32 (pregabalin or lyrica or lecaent or rewisca).

tw,kf.
33 remacemide$.tw,kf.

APPENDIX 2. MEDLINE SEARCH STRATEGY.
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# Searches
68 limit 67 to yr = “1988 – Current”
69 limit 68 to English language
70 exp Animals/ not (exp Animals/ and 

Humans/)
71 69 not 70

# Searches
63 Gestat$.tw,kf.
64 Pregnan$.tw,kf.
65 (prenatal$ or pre natal$).tw,kf.
66 or/57–65
67 42 and 56 and 66
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