Supplementary Table 1. Complete Search Strategies for All Databases
Overall search design
We systematically searched PubMed/MEDLINE, Embase (Ovid), Web of Science Core Collection, and the Cochrane Database of Systematic Reviews (CDSR) from database inception to December 31, 2025. The search strategy was designed to identify English-language systematic reviews and meta-analyses evaluating prenatal antiseizure medication exposure in relation to offspring structural outcomes and/or offspring neurodevelopmental outcomes. To align with the predefined scope of the umbrella review, the strategy combined four concept blocks: (1) antiseizure medications; (2) pregnancy/prenatal exposure; (3) offspring structural or neurodevelopmental outcomes; and (4) systematic reviews/meta-analyses. Reference lists of eligible reviews were screened manually to identify additional potentially relevant reviews.
Table 1.1. PubMed/MEDLINE Search Strategy
Database: PubMed/MEDLINE (via PubMed)
Coverage: Inception to December 31, 2025
Last search update: December 31, 2025
Complete PubMed query
(
  "Anticonvulsants"[Mesh]
  OR antiseizure[tiab]
  OR anti-seizure[tiab]
  OR antiseizure medication*[tiab]
  OR anti-seizure medication*[tiab]
  OR antiepileptic[tiab]
  OR anti-epileptic[tiab]
  OR antiepileptic drug*[tiab]
  OR anti-epileptic drug*[tiab]
  OR anticonvulsant*[tiab]
  OR valproate[tiab]
  OR "valproic acid"[tiab]
  OR lamotrigine[tiab]
  OR carbamazepine[tiab]
  OR levetiracetam[tiab]
  OR topiramate[tiab]
  OR oxcarbazepine[tiab]
  OR phenytoin[tiab]
  OR phenobarbital[tiab]
  OR gabapentin[tiab]
  OR pregabalin[tiab]
  OR lacosamide[tiab]
  OR brivaracetam[tiab]
  OR perampanel[tiab]
  OR eslicarbazepine[tiab]
  OR zonisamide[tiab]
)
AND
(
  "Pregnancy"[Mesh]
  OR "Pregnant Women"[Mesh]
  OR "Maternal Exposure"[Mesh]
  OR "Prenatal Exposure Delayed Effects"[Mesh]
  OR pregnan*[tiab]
  OR prenatal[tiab]
  OR antenatal[tiab]
  OR maternal[tiab]
  OR gestation*[tiab]
  OR "in utero"[tiab]
  OR fetal[tiab]
  OR foetal[tiab]
  OR fetus[tiab]
  OR foetus[tiab]
)
AND
(
  offspring[tiab]
  OR child*[tiab]
  OR infant*[tiab]
  OR newborn*[tiab]
  OR neonat*[tiab]
  OR congenital[tiab]
  OR malformation*[tiab]
  OR "birth defect"[tiab]
  OR "birth defects"[tiab]
  OR teratogen*[tiab]
  OR neurodevelopment*[tiab]
  OR developmental[tiab]
  OR cognitive[tiab]
  OR cognition[tiab]
  OR language[tiab]
  OR motor[tiab]
  OR behavioral[tiab]
  OR behavioural[tiab]
  OR autism[tiab]
  OR autistic[tiab]
  OR ASD[tiab]
  OR "attention deficit hyperactivity disorder"[tiab]
  OR ADHD[tiab]
  OR intellectual[tiab]
)
AND
(
  systematic[sb]
  OR "meta-analysis"[Publication Type]
  OR "systematic review"[tiab]
  OR "systematic reviews"[tiab]
  OR "meta-analysis"[tiab]
  OR "meta-analyses"[tiab]
  OR "umbrella review"[tiab]
  OR "overview of reviews"[tiab]
  OR "pooled analysis"[tiab]
)
AND english[lang]
Notes:
[tiab] = title/abstract
[Mesh] = Medical Subject Headings
systematic[sb] was used to improve sensitivity for systematic-review retrieval in PubMed.

Table 1.2. Embase Search Strategy
Database: Embase (via Ovid)
Coverage: Inception to December 31, 2025
Last search update: December 31, 2025
Complete Embase query (Ovid syntax)
1. exp anticonvulsive agent/ OR exp antiepileptic agent/
2. (antiseizure or anti-seizure or antiseizure medication* or anti-seizure medication*
    or antiepileptic or anti-epileptic or antiepileptic drug* or anti-epileptic drug*
    or anticonvulsant* or valproate or "valproic acid" or lamotrigine or carbamazepine
    or levetiracetam or topiramate or oxcarbazepine or phenytoin or phenobarbital
    or gabapentin or pregabalin or lacosamide or brivaracetam or perampanel
    or eslicarbazepine or zonisamide).ti,ab,kw.
3. 1 OR 2

4. exp pregnancy/ OR exp pregnant woman/ OR exp prenatal exposure/ OR exp maternal exposure/
5. (pregnan* or prenatal or antenatal or maternal or gestation* or "in utero"
    or fetal or foetal or fetus or foetus).ti,ab,kw.
6. 4 OR 5

7. (offspring or child* or infant* or newborn* or neonat* or congenital or malformation*
    or "birth defect*" or teratogen* or neurodevelopment* or developmental
    or cognitive or cognition or language or motor or behavioral or behavioural
    or autism or autistic or ASD or "attention deficit hyperactivity disorder"
    or ADHD or intellectual).ti,ab,kw.

8. exp systematic review/ OR exp meta analysis/
9. ("systematic review" or "systematic reviews" or "meta-analysis" or "meta-analyses"
    or "umbrella review" or "overview of reviews" or "pooled analysis").ti,ab,kw.
10. 8 OR 9

11. 3 AND 6 AND 7 AND 10
12. limit 11 to human
13. limit 12 to english language
Notes:
exp = explode
ti,ab,kw = title, abstract, author keywords
Embase indexing is based on Emtree subject headings.

Table 1.3. Web of Science Core Collection Search Strategy
Database: Web of Science Core Collection
Indexes searched: SCI-EXPANDED, SSCI, ESCI, CPCI-S, CPCI-SSH, A&HCI
Coverage: Inception to December 31, 2025
Last search update: December 31, 2025
Complete Web of Science query
TS=(
  (
    antiseizure OR "anti-seizure" OR "antiseizure medication*" OR "anti-seizure medication*"
    OR antiepileptic OR "anti-epileptic" OR "antiepileptic drug*" OR "anti-epileptic drug*"
    OR anticonvulsant* OR valproate OR "valproic acid" OR lamotrigine OR carbamazepine
    OR levetiracetam OR topiramate OR oxcarbazepine OR phenytoin OR phenobarbital
    OR gabapentin OR pregabalin OR lacosamide OR brivaracetam OR perampanel
    OR eslicarbazepine OR zonisamide
  )
  AND
  (
    pregnan* OR prenatal OR antenatal OR maternal OR gestation* OR "in utero"
    OR fetal OR foetal OR fetus OR foetus
  )
  AND
  (
    offspring OR child* OR infant* OR newborn* OR neonat* OR congenital
    OR malformation* OR "birth defect*" OR teratogen* OR neurodevelopment*
    OR developmental OR cognitive OR cognition OR language OR motor
    OR behavioral OR behavioural OR autism OR autistic OR ASD
    OR "attention deficit hyperactivity disorder" OR ADHD OR intellectual
  )
  AND
  (
    "systematic review" OR "systematic reviews" OR "meta-analysis"
    OR "meta-analyses" OR "umbrella review" OR "overview of reviews"
    OR "pooled analysis"
  )
)

Refined by: DOCUMENT TYPES: (REVIEW)
Refined by: LANGUAGES: (ENGLISH)
Notes:
TS = Topic search.
The document-type refinement was restricted to REVIEW to match the review-level eligibility of the umbrella review.

Table 1.4. Cochrane Database of Systematic Reviews Search Strategy
Database: Cochrane Database of Systematic Reviews (CDSR), Cochrane Library
Coverage: Inception to December 31, 2025 (Issue 12, 2025)
Last search update: December 31, 2025
Complete Cochrane query
#1 MeSH descriptor: [Anticonvulsants] explode all trees
#2 (antiseizure or anti-seizure or antiseizure medication* or anti-seizure medication*
    or antiepileptic or anti-epileptic or antiepileptic drug* or anti-epileptic drug*
    or anticonvulsant* or valproate or "valproic acid" or lamotrigine or carbamazepine
    or levetiracetam or topiramate or oxcarbazepine or phenytoin or phenobarbital
    or gabapentin or pregabalin or lacosamide or brivaracetam or perampanel
    or eslicarbazepine or zonisamide):ti,ab,kw
#3 #1 OR #2

#4 MeSH descriptor: [Pregnancy] explode all trees
#5 MeSH descriptor: [Pregnant Women] explode all trees
#6 MeSH descriptor: [Prenatal Exposure Delayed Effects] explode all trees
#7 (pregnan* or prenatal or antenatal or maternal or gestation* or "in utero"
    or fetal or foetal or fetus or foetus):ti,ab,kw
#8 #4 OR #5 OR #6 OR #7

#9 (offspring or child* or infant* or newborn* or neonat* or congenital
    or malformation* or "birth defect*" or teratogen* or neurodevelopment*
    or developmental or cognitive or cognition or language or motor
    or behavioral or behavioural or autism or autistic or ASD
    or "attention deficit hyperactivity disorder" or ADHD or intellectual):ti,ab,kw

#10 ("systematic review" or "systematic reviews" or "meta-analysis"
     or "meta-analyses" or "umbrella review" or "overview of reviews"
     or "pooled analysis"):ti,ab,kw

#11 #3 AND #8 AND #9 AND #10
Notes:
ti,ab,kw = title, abstract, keywords
English-language restriction: results were limited to English-language reviews using the Cochrane Library interface filter where available; any remaining non-English records were excluded during screening.

Footnote
[bookmark: _GoBack]Abbreviations: ASM, antiseizure medication; CDSR, Cochrane Database of Systematic Reviews. The search strategy was intentionally designed to retain the dual-domain scope of the umbrella review by capturing both structural outcomes (for example, congenital malformations and birth defects) and neurodevelopmental outcomes (for example, autism spectrum disorder, attention-deficit/hyperactivity disorder, and broader developmental, cognitive, language, and motor outcomes). Although the main text emphasizes neurodevelopmental findings, the overall review framework and eligibility criteria retained both domains throughout study identification and screening.
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