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HORMONAL ABNORMALITIES IN PEOPLE 
WITH EPILEPSY



Reproductive dysfunction in patients with epilepsy

• Increased rates of PCOS
• Decreased libido
• Infertility
• Early menopause



Sex Steroid Hormone Axis

- Regions of the limbic cortex esp. amygdala, have extensive reciprocal 
connections with the hypothalamus and can modulate the hypothalamic-
pituitary gonadal axis

- GnRH-cell population is vulnerable to injury by seizures in animal studies
- Dysfunction of GnRH cells àabnormal GnRH release à abnormal 

released of FSH, LH à hypogonadotrophic hypogonadism

Lancet Neurol 2013; 12: 72–83



Effects of AEDs on reproductive hormones

• Enzyme-inducing AEDs and directly alter concentrations of 
reproductive hormones

• EIAEDs also induce production of sex hormone-binding globulinà
reduces concentrations of free reproductive hormones in serum

• Decreased levels of free testosterone have been reported in men 
taking carbamazepine, phenytoin, oxcarbazepine and in those 
with untreated epilepsy

Herzog AG, et al. Neurology 2005; 65: 1016–20.
Isojrvi JIT, et al. Neurology 2004; 62: 247–53.
Bauer J, et al.J Neurol 2011;258: 1080–84.



Effects of AEDs on female reproductive system

Markoula S, et al. Epilepsy & Behavior 2020;113 :107563



Effects of AEDs on reproductive hormones

• Sexual dysfunction occurs up to 4 times more frequently in people 
with epilepsy compared with people who do not have epilepsy

Rathore C, Radhakrishnan K. Neurol Clin 2022;40(4):869-889.



Effects of ASMs on male reproductive system

Markoula S, et al. Epilepsy & Behavior 2020;113 :107563



Epilepsia, 58(10):1667–1672, 2017



MANAGEMENT OF FOR EPILEPSY 
PATIENTS OF REPRODUCTIVE AGE



Person-centred reproductive counselling in 
people with epilepsy should start before any 
chance of pregnancy and be regularly 
repeated

Counseling people with epilepsy of childbearing 
potential (12 years and older) about 
- Drug-to-drug interactions with contraception
- Folic acid supplementation
- Potential antiseizure medication effects on fetal 

and child development
- Encourage pre-planned pregnancy



Contraception



Contraception in epilepsy patients

• AEDs that cause induction of CYP 3A4 increase metabolism of 
oral contraceptives resulting in failure of contraceptives.

• Potent enzyme inducing ASMs: 
– phenytoin, carbamazepine, primidone, phenobarbital.

• Less-potent enzyme inducing ASMs:
– Oxcarbazepine (>1500 mg)
– Lamotrigine
– Topiramate (>200 mg)
– Perampernel (>8 mg)
– Clobazam
– Felbamate
– Eslicarbazepine
– Rufinamide



Guillemette T, et al. J Midwifery Womens Health 2012;57:290–5

COC, combined oral contraceptives; DMPA, depot medroxyprogesterone acetate; 
LNG-IUS, levonorgestrel-releasing intrauterine system; POP, progestin-only pill.
Categories: 1 = no restriction for use of method, 2 = advantages of method outweigh theoretical or proven risks, 
3 = theoretical or proven risks outweigh advantages of method, and 4 = unacceptable health risk of method if used.



Options of contraception in patients taking EIASMs

• Intrauterine device (IUD) is an excellent choice, and, given the safety 
and high contraceptive efficacy, an IUD is a favorable option 

• Levonorgestrel IUD prevents pregnancy by local hormonally mediated 
changes and is unlikely to be impacted by enzyme-inducing AEDs. 

• Intramuscular medroxyprogesterone acetate is another long-acting 
reversible contraceptive that is likely adequate with coadministration of 
enzyme-inducing AEDs, because the concentration of progestin is high 
enough that efficacy is maintained but is often not considered a first-
line option due to its side effect

Guillemette T, et al. J Midwifery Womens Health 2012;57:290–5



Effects of exogenous hormone on ASMs metabolism

• Metabolism of lamotrigine is increased approximately 50% by 
cotreatment with combined oral contraceptive pills

• The clearance of valproic acid is also increased with COCs.
• Clearance of LTG appeared to affect by estradiol-containing 

preparations  but not by progesterone-only containing compounds



Teratogenic Side Effects of ASMs



Tomson T, Battino D, Bonizzoni E, et al. Comparative risk of major congenital
malformations with eight different antiepileptic drugs: a prospective cohort
study of the EURAP registry. Lancet Neurol 2018; 17:530–538.



Tomson T, Battino D, Bonizzoni E, et al. Comparative risk of major congenital
malformations with eight different antiepileptic drugs: a prospective cohort
study of the EURAP registry. Lancet Neurol 2018; 17:530–538.





Bromley R, et al. Cochrane Database of Systematic Reviews 2023, Issue 8. Art. No.: CD010224.
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Bjork MH, et al. Lancet Neurol 2025; 24: 601–13



Are there specific MCMs associated with specific ASMs?

AEDs MCMs Evidences
PHT Cleft palate 1 Class II study
CBZ Posterior cleft 

palate
1 Class II study

VPA Neural tube 
defects, facial 
cleft

1 Class I study

PB Cardiac 
malformations

2 Class III studies



Are there specific MCMs associated with specific ASMs?

Lancet Neurol 2018; 17:530–538



Pack AM, et al. Neurology 2024;102:e209279



Pack AM, et al. Neurology 2024;102:e209279



Pack AM, et al. 
Neurology 2024;102:e209279



Neurodevelopmental outcome



Bjork MH, et al. Lancet Neurol 2025; 24: 601–13



Bromley R, et al. Cochrane Database of Systematic Reviews 2014, Issue 10. Art. No.: 
CD010236.



Bromley R, et al. Cochrane Database of Systematic Reviews 2014, Issue 10. Art. No.: 
CD010236.





IQ Scores of Children Who Were Exposed to Antiepileptic Drugs
In Utero, According to Drug and Dose



Pack AM, et al. Neurology 2024;102:e209279



Pack AM, et al. Neurology 2024;102:e209279



Pack AM, et al. Neurology 2024;102:e209279



Pack AM, et al. Neurology 2024;102:e209279



https://www.ema.europa.eu/en/medicines/human/referrals/topiramate
The CMDh is a medicines regulatory body representing the European Union (EU) Member States, Iceland, Liechtenstein and Norway.



https://www.gov.uk/drug-safety-update/
topiramate-topamax-introduction-of-new-safety-measures-including-a-pregnancy-prevention-programme

https://www.gov.uk/drug-safety-update/


https://www.gov.uk/drug-safety-update/
topiramate-topamax-introduction-of-new-safety-measures-including-a-pregnancy-prevention-programme

https://www.gov.uk/drug-safety-update/


https://www.gov.uk/drug-safety-update/
topiramate-topamax-introduction-of-new-safety-measures-including-a-pregnancy-prevention-programme

https://www.gov.uk/drug-safety-update/


The Nordic register-based study of antiepileptic drugs in pregnancy (SCAN-AED) 
Design: Population-based cohort study using health register and social register data from Denmark, Finland, Iceland, Norway, 

and Sweden (1996-2017; analysis performed February 2022)

Included 4,494,926 alive-born children with available mother-child identities and maternal prescription data

Main outcome: Estimated cumulative incidence at age 8 years in exposed and unexposed children. 

Cox regression adjusted for potential confounders yielded adjusted hazard ratios (aHRs) with 95%CIs 

for autism spectrum disorder (ASD), intellectual disability (ID), or any neurodevelopmental disorder (ASD and/or ID)

Bjork MH, et al. JAMA Neurol. 2022;79(7):672-681



Bjork MH, et al. JAMA Neurol. 2022;79(7):672-681



Bjork MH, et al. JAMA Neurol. 2022;79(7):672-681





Design: A prospective, population-based register study assessed 4,546,605 singleton children born alive in Denmark, Finland, 
Iceland, Norway, and Sweden from January 1, 1996, to December 31, 2017. 
38,661 children of mothers with epilepsy were identified. Data analysis was performed from August 2021 to January 2023.
Exposure: Prenatal exposure to ASM was defined as maternal prescription fills from 30 days before the first day of 
the last menstrual period until birth
Main outcome: Diagnosis of psychiatric disorders (a combined end point and 13 individual disorders). 
Estimated adjusted hazard ratios (aHRs) using Cox proportional hazards regression and cumulative incidences with 
95%CIs are reported.

Dreier JW, et al. JAMA Neurol. 2023;80:568-577



Dreier JW, et al. JAMA Neurol. 2023;80:568-577



Dreier JW, et al. JAMA Neurol. 2023;80:568-577



Dreier JW, et al. JAMA Neurol. 2023;80:568-577



Pregnancy



• The odds of mortality during pregnancy is 5–12 times greater 
among PWECP as compared with pregnant people without 
epilepsy

• Among 202 pregnancy-related deaths in the United Kingdom from 
2013 to 2015
– Most patients had uncontrolled seizures, and some patients had stop 

ASMs during pregnancy







Tomson T, et al. Epileptic Disord 2019; 21 (6): 497-517





Breast feeding



Current Opinion in Neurology 2009, 22:157–161





No AED AED monoRx

AEDs polyRx
LTG monoRx

Veiby G, et al. JAMA Neurol. 2013;70:1367-74.



Meador KJ, et al. JAMA Pediatr. 2014;168:729-736
the Neurodevelopmental Effects of Antiepileptic Drugs
(NEAD) study group



Epileptic Disord 2022; 24:1021-32



Concentration of ASM in breastmilk

Low <10% Approx. 30% High > 30%
carbamazepine 
gabapentin
levetiracetam 
oxcarbazepine
phenytoin
valproate
clonazepam

lamotrigine
topiramate
brivaracetam
lacosamide
perampanel

ethosuximide 
phenobarbital
zonisamide

Percentage of maternal serum concentration

Epileptic Disord 2022; 24:1021-32



• Prospective long-term follow-up studies of developmental 
outcomes among children that have been breastfed by 
mothers taking ASMs are sparse and have mainly 
involved children whose mothers were taking 
carbamazepine, lamotrigine, levetiracetam, phenytoin or 
valproate while breastfeeding.

• None of these studies indicated poorer outcome among 
breastfed children compared with those who were not 
breastfed

Although these studies have not indicated poorer outcome 
among breastfed children compared with those who were not 
breastfed, further data on long-term outcomes are needed to 
draw firm conclusions.



• It is concluded that breastfeeding should in general be 
encouraged in women taking ASMs, given the well-
established benefits of breastfeeding with regard to both 
short- and long-term infant health in the general 
population.

• Counselling needs to be individualized including 
information on the current knowledge regarding the 
woman’s specific ASM treatment.

Epileptic Disord 2022; 24:1021-32



Actions to reduce the risk of maternal
seizures and risks associated with seizures

Epileptic Disord 2022; 24:1021-32



Folic acid supplementation



Pack AM, et al. Neurology 2024;102:e209279





DESIGN: The population-based, prospective Norwegian Mother and Child Cohort Study approached 
Norwegian-speaking women attending routine ultrasonographic examinations
from June 1999 through December 31, 2008 (163,844 of 277,702 women refused).
Children aged 18 to 36 months of women with available information on use of AEDs and 
of folic acid supplementation (n = 104,946) were included in the analysis from March 1, 2016, 
through June 13, 2017.
EXPOSURES: Maternal folic acid supplementation 4 weeks before to 12 weeks after conception. 
Plasma folate concentration was analyzed at gestational weeks 17 to 19.
MAIN OUTCOMES: Autistic traits were evaluated using the Modified Checklist
for Autism in Toddlers and Social Communication Questionnaire. Folate concentrations and folic acid doses
were associated with the degree of autistic traits.

Bjork M, et al. JAMA Neurol. 2018;75(2):160-168
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Bjork M, et al. JAMA Neurol. 2018;75(2):160-168



Methods: 
- Prospective, observational, assessor-masked, multicentre study, we enrolled pregnant women with
epilepsy on antiepileptic drug monotherapy (carbamazepine, lamotrigine, phenytoin, or valproate) between October,
1999, and February, 2004, at 25 epilepsy centres in the UK and the USA. 
- 305 mothers and 311 children (six twin pairs) in the primary analysis. 224 children completed 6 years of follow-up 
(6-year-completer sample).

Primary outcome: IQ at 6 years of age (age-6 IQ) in all children, assessed with linear regression adjusted for 
maternal IQ, antiepileptic drug type, standardised dose, gestational birth age, and use of periconceptional folate.

Meador KJ, et al. Lancet Neurol 2013; 12: 244–52



Meador KJ, et al. Lancet Neurol 2013; 12: 244–52
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Problems with high-dose folic acid??



DESIGN: Observational cohort study conducted with nationwide registers in Denmark, Norway, and Sweden 
from 1997 to 2017. Analyses were performed in 2022. 
Mother-child pairs were identified in medical birth registers and linked with information from patient, prescription, 
and cancer registers, and sociodemographic information from statistical agencies, and were categorized
by maternal diagnosis of epilepsy. The study population consisted of 3,379,171 children.
EXPOSURES: Maternal prescription fills for high-dose folic acid tablets ( 1mg daily) between 90 days 
before pregnancy start and birth.
MAIN OUTCOMES: First onset of childhood cancer at younger than 20 years. Cox proportional hazards models 
were used to calculate adjusted hazard ratios with corresponding 95%CIs, adjusted for potential confounders. 









Wrede RV, et al. Epilepsia. 2023;64:2239–2243. 



Epilepsia. 2023;64:2244–2248.



Male reproductive age





















• European Medicines Agency. PRAC non-interventional imposed PASS final study 
report assessment report: valproate and related substances (sodium valproate, 
valproic acid, valproate semisodium, valpromide, valproate magnesium). 2024, 
European Medicines Agency.

• European Medicines Agency. A post-authorization safety study (PASS) to evaluate 
the paternal exposure to valproate and the risk of neurodevelopmental disorders 
including autism spectrum disorder as well as congenital abnormalities in offspring—a 
population-based retrospective study. 2023, European Medicines Agency.

• Christensen J, Trabjerg BB, Dreier JW. Valproate use during spermatogenesis and 
risk to offspring. JAMA Netw Open 2024; 7: e2414709.

• Tomson T, Muraca G, Razaz N. Paternal exposure to antiepileptic drugs and offspring 
outcomes: a nationwide population-based cohort study in Sweden. J Neurol
Neurosurg Psychiatry 2020; 91: 907–13



Lancet Neurol 2025; 24: 601–13
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European Medicines Agency. A post-authorization safety study (PASS) to evaluate the paternal exposure 
to valproate and the risk of neurodevelopmental disorders including autism spectrum disorder as well as 
congenital abnormalities in offspring—a population-based retrospective study. 2023, European Medicines Agency



European Medicines Agency. A post-authorization safety study (PASS) to evaluate the paternal exposure 
to valproate and the risk of neurodevelopmental disorders including autism spectrum disorder as well as 
congenital abnormalities in offspring—a population-based retrospective study. 2023, European Medicines Agency







This nationwide cohort study included 1,235,353 singletons born in Denmark between January 1, 1997, 

and December 31, 2017, identified in the Medical Birth Register; 1336 children had fathers who had filled 

prescriptions for valproate during spermatogenesis. 

Congenital malformations were identified in the first year of life and neurodevelopmental disorders were 

identified from 1 year of age until December 31, 2018. Statistical analysis was performed March 2024.

Christensen J, et al. JAMA Network Open. 2024;7(6):e2414709



Among 1,235,353 live births (634,415 boys [51.4%] and 600,938 girls [48.6%]), 1336 children (0.1%) 
had fathers who filled prescriptions for valproate during spermatogenesis. 
The median follow-up was 10.1 years (IQR, 5.1-14.8 years) for valproate-exposed children and 10.3 years
(IQR, 5.2-15.6 years) for valproate-unexposed children.

When comparing the risk among valproate-exposed children with that among unexposed children, 
- ARR of major congenital malformations was 0.89 (95%CI, 0.67-1.18)
- AHR of neurodevelopmental disorders was 1.10 (95%CI, 0.88-1.37)
- AHR of autism spectrum disorder was 0.92 (95%CI, 0.65-1.30).

CONCLUSIONS AND RELEVANCE In all analyses based on this large Danish cohort study, results
suggest that exposure to valproate during spermatogenesis was not associated with offspring risk of
congenital malformations or neurodevelopmental disorders, including autism spectrum disorder.

Christensen J, et al. JAMA Network Open. 2024;7(6):e2414709



- Using nationwide Swedish registries, we included 1,144,795 births to 741,726
fathers without epilepsy and 4544 births to 2955 fathers with epilepsy. 
- 2,087 (45.9%) were born to fathers with epilepsy who had dispensed an AED during 
the conception period. 
- The incidence rate of MCM, autism spectrum disorder, attention deficit hyperactivity
disorder (ADHD) and intellectual disability in offspring was analysed.

Tomson T, Muraca G, Razaz N. J Neurol Neurosurg Psychiatry 2020;91:907–13



- Offspring of fathers exposed to AEDs did not show an increased risk of MCM (adjusted OR 0.9,
95% CI 0.7 to 1.2), autism (adjusted HR (aHR) 0.9, 95% CI 0.5 to 1.7), ADHD (aHR 1.1, 95% CI 
0.7 to 1.9) or intellectual disability (aHR 1.3, 95% CI 0.6 to 2.8) compared with offspring of fathers 
with epilepsy not exposed to AEDs.

- Offspring of fathers with epilepsy who used valproate in monotherapy during conception, 
rates of autism (2.9/1000 child-years) and intellectual disability (1.4/1000 child-years)
were slightly higher compared with the offspring of fathers with epilepsy who did not use AEDs 
during conception (2.1/1000 child-years autism, 0.9/1000 child-years intellectual disability)

- In the propensity-score adjusted analyses, no statistically significant increased risk of adverse 
outcomes was found

Conclusions: Paternal AED use during conception is not associated with adverse outcomes in 
the offspring.

Tomson T, Muraca G, Razaz N. J Neurol Neurosurg Psychiatry 2020;91:907–13





Results Of 923 studies identified by the search and
screened by title and abstract, 26 underwent full-text
review and 10 met eligibility criteria. There was limited
evidence available, but there appeared to be no clear
evidence for an adverse impact of paternal ASM use
on offspring outcomes.

Honybun E, et al. J Neurol Neurosurg Psychiatry 2024;0:1–11



Advising the PWECP

“People with epilepsy of childbearing potential”



Epilepsy and pregnancy

• ควรมีการให้ความรู้เก่ียวกับโอกาสและความเส่ียงท่ีจะเกิดความผิดปกติของเด็กใน

ครรภ์สำหรับหญิงวัยเจริญพันธ์ุท่ีต้องรับประทานยากันชัก เพื่อผู้ป่วยจะได้

สามารถวางแผนและตัดสินใจเร่ืองการตั้งครรภ์ล่วงหน้าได้

• แนะนำวิธีการคุมกำเนิดท่ีเหมาะสม

• ??ควรมีการให้ความรู้เก่ียวกับโอกาสและความเส่ียงท่ีจะเกิดความผิดปกติของเด็ก
สำหรับชายวัยเจริญพันธ์ุท่ีต้องรับประทานยากันชักsodium valproate เพื่อผู้ป่วย

จะได้สามารถวางแผนและตัดสินใจเร่ืองการมีบุตรล่วงหน้าได้



Epilepsy and pregnancy

• ควรวางแผนล่วงหน้าก่อนการตั้งครรภ์เนื่องจาก

–ในกรณีท่ีมารดาไม่มีอาการชักนานเกิน 2 ปีอาจพิจารณาหยุดยากันชักได้

–ในกรณีท่ีคุมอาการชักได้ดี และมารดารับประทานยากันชักมากกว่า 1 ชนิดอาจ
พิจารณาลดขนาดยาหรือลดยาเหลือ 1 ชนิด เพื่อลดโอกาสการเกิดผลข้างเคียง

ต่อทารกในครรภ์



Epilepsy and pregnancy

• ควรวางแผนล่วงหน้าก่อนการตั้งครรภ์เนื่องจาก
–ควรหลีกเลี่ยงการใช้ยากันชักท่ีมี teratogenic effect สูง เช่น sodium valproate 
ในช่วงการต้ังครรภ์หากสามารถทำได้

–ควรหลีกเลี่ยงการใช้ยากันชักท่ีมี teratogenic effect สูง เช่น sodium valproate 
phenobarbital, topiramate ในช่วงการต้ังครรภ์หากสามารถทำได้

–ยากันชักบางชนิด ได้แก่ sodium valproate, (topiramate) อาจมีผลต่อ
neurodevelopmental outcome ในเด็กได้



Epilepsy and pregnancy

• ในขณะท่ีผู้ป่วยตั้งครรภ์ไม่ควรปรับหรือเปล่ียนยากันชัก เนื่องจากโอกาสท่ี
จะเกิดอันตรายต่อมารดาและทารกในครรภ์หากผู้ป่วยเกิดการชักมีมากกว่า

โอกาสการเกิดผลข้างเคียงต่อทารกในครรภ์

• ควรมีการตรวจคัดกรองความผิดปกติของเด็กในครรภ์มารดา โดยเฉพาะ
malformation ท่ีพบได้บ่อยและรุนแรง เช่น neural tube defect



Epilepsy and pregnancy

• ในผู้หญิงวัยเจริญพันธ์ควรได้รับ folic acid supplementation ในขนาด 4-5 
mg/d ซึ่งจากการศึกษาท่ีผ่านมา อาจช่วยลดโอกาสการเกิด neural tube 
defects ไดบ้้าง

• ??ในผู้หญิงวัยเจริญพันธ์ควรได้รับ folic acid supplementation ในขนาด
>0.4 mg/d (0.4-0.8 mg/d) ซึ่งจากการศึกษาท่ีผ่านมา อาจช่วยลดโอกาส

การเกิด neural tube defects ไดบ้้าง และช่วยให้ neurodevelopmental 
outcome ดีข้ึน



Epilepsy and lactation

• ยากันชักส่วนมากไม่ได้ excrete ออกมาในน้ำนมมากนัก จึงมีผลน้อยต่อ
เด็ก ยกเว้น phenobabital, levetiracetam, gabapentin, lamotrigine, 
and topiramate 

• ยังไม่มีหลักฐานชัดเจนว่ายากันชักเหล่านี้ในน้ำนมมีผลกับ cognition ของ
เด็ก

• แนะนำให้มารดาสามารถ breast feeding ได้
• Phenobarbital อาจจะมีผลทำให้เด็กง่วงซึมได้



Questions



Questions


