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Umbilical cord/Maternal Breast milk/Maternal serum Half-life (h)
Antiepileptic drug serum concentration concentration in infants
PHT 0.86-1.0 0.06-0.19 15-105
PB 0.7-1.0 0.36-0.45 100-500
PRM 0.88-0.99 0.71 7-59
CBz 0.68-0.77 0.36-0.41 8-36
ESX 0.97 0.86-1.36 32-38
VPA 1.58-1.70 0.01-0.1 30-59
DzP 1.2-2.0 0.5 31
CzP 0.58 1.0-3.0 13-33
CLB 1.7-7.5 0.13-0.36 17-31
OXC 0.92-1.0 0.5-0.64 17-22
TPM 0.95 (0.85-1.06) 0.66-1.1 24
ZNS 0.92 0.41-0.93 60-109
LTG 0.9 (0.6-1.3) 0.60 (0.5-0.76) 24
GBP 1.73 (1.3-2.1) 0.7-1.3 14
LEV 1.14 (0.55-2.0) 1.0-3.9 16-18

17:34’1: Chen L, Liu F, Yoshida S, Kaneko S. Is breast-feeding of infants advisable for epileptic mothers taking antiepileptic

drugs? Psychiatry and Clinical Neurosciences 2010; 64: 460-8.

Aaeia : AED, antiepileptic drugs; CBZ, carbamazepine; CLB, clobazam; CZP, clonazepam; DZP, diazepam; ESX,

ethosuximide; GBP, gabapentin; LEV, levetiracetam; LTG, lamotrigine; OXC, oxcarbazepine; PB, phenobarbital; PHT,

phenytoin; PRM, primidone; TPM, topiramate; VPA, valproic acid; ZNS, zonisamide.
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AED Drug-metabolizing enzyme

PHT CYP3A4, CYP2C8, CY2C9, CY2C10, CYP2C19

PB CYP3A4, CYP2C9, CYP2D6, CYP2B1, CYP4A1, CYP2C19
CBz CYP3A4, CYP2D6, CYP2C8, EPHX1

ESX CYP3A4

VPA CYP2C9, CYP2C19, CYP1A2, CYP2B1, CYP2B2, CYP2B4, CYP2E1, CYP4B1, UGT2B1
DzP CYP2C19, CYP3A4

CzpP CYP2C19, CYP3A4

CLB CYP3A4, CYP2C19

OXC CYP2C19, CYP3A4, CYP3A5

TPM CYP2C19, CYP3A4

ZNS CYP3A4, CYP2D6, CYP2C19

LTG UGT1A4

17'i34’1 :Chen L, Liu F, Yoshida S, Kaneko S. Is breast-feeding of infants advisable for epileptic mothers taking antiepileptic

drugs? Psychiatry and Clinical Neurosciences 2010; 64: 460-8.

Aagia: AED, antiepileptic drugs; CBZ, carbamazepine; CLB, clobazam; CZP, clonazepam; DZP, diazepam; ESX, ethosux-

imide; GBP, gabapentin; LEV, levetiracetam; LTG, lamotrigine; OXC, oxcarbazepine; PB, phenobarbital; PHT, phenytoin;

PRM, primidone; TPM, topiramate; VPA, valproic acid; ZNS, zonisamide
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Mothers, No. Infants, No. Matched Pairs
With blood Median (Range)
Breastfeeding concentration

with antiepilep-

Breast- tic drug blood With blood lower limit of

greater than the Maternal

concentrations, Concentrations in

Antiepileptic drug Total feeding level sample quantification No ug/ml infants, ug/ml
Carbamazepine 15 14 14 11 0 11 6.7 (4.6-9.6) 0.35
Carbamazepine 15 14 14 11 1 11 1.3(0.5-5.9) 0.05 (0.05-0.1)
epoxide

Lamotrigine 147 103 95 73 63 70 6.2(1.4-9.9) 1.6 (0.05-8.5)
Levetiracetam 130 84 80 63 18 58 24.0(0.3-73.5) 0.9 (0.9-4.5)
Oxcarbazepine 19 12 11 7 0 6 17.8(5.7-27.1) 0.05
Topiramate 9 4 4 2 0 2 (3.6-6.4) 0.8
Valproic Acid 5 4 4 2 0 2 (30.0-41.9) 7.5
Zonisamide 17 10 9 5 2 4 14.6 (11.2-14.9) 6.5(3.9-18.7)

17;34’1: Birnbaum AK, Meador KJ, Karanam A, et al. Antiepileptic drug exposure in infants of breastfeeding mothers with

epilepsy. JAMA Neurol 2020;77: 441-50.
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AED Possible side-effect in infants

PHT Drowsiness, poor sucking, irritability, rare instances of methemoglobinemia

PB Poor suckling, vomiting, jitteriness, sedation, tremor, unmotivated crying, jaundice
PRM Sleepiness shortly after birth, poor suckling, vomiting, tremor

CBz Sedation, poor suckling, vomiting, lack of weight gain, hepatic dysfunction

ESX Sedation, poor feeding, hyperactivity, withdrawal symptoms

VPA Hypotonia, excitability, sleepiness, rare thrombocytopenia, anemia, petechiae
DzpP Lethargy, sedation, weight loss, withdrawal symptoms

CzP Apnea, cyanosis, hypotonia, excessive periodic breathing, central nervous system depression
CLB Withdrawal syndrome’

OXC Not available

TPM Rare hypocalcemic seizures

ZNS Not available

LTG Not available

GBP Reversible hypotonia

LEV Not available

17;3\!’1 : Birnbaum AK, Meador KJ, Karanam A, et al. Antiepileptic drug exposure in infants of breastfeeding mothers

with epilepsy. JAMA Neurol 2020;77: 441-450.

Ao : AED, antiepileptic drugs; CZB, carbamazepine; CLB, clobazam; CZP, clonazepam; DZP, diazepam; ESX,

ethosuximide; GBP, gabapentin; LEV, levetiracetam; LTG, lamotrigine; OXC, oxcarbazepine; PB, phenobarbital;

PHT, phenytoin; PRM, primidone; TPM, topiramate; VPA, valproic acid; ZNS, zonisamide.
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1. daansde (safe) lawn eiutn phenytoin,
sodium valproate La¥ carbamazepine

2. Uasndadnunana (moderately safe) laun
#1N111dN lamotrigine, oxcarbazepine, levetiracetam

topiramate, gabapentin, pregabalin, vigabatrin LA

tiagabine

3. @19azlfune (possibly hazardous) ban
#N11udn phenobarbital, primidone, benzodiazepines
(diazepam, lorazepam, midazolam, clobazam),
ethosuximide, zonisamide LAY felbamate

4. gouenaiiang 7 léun lacosamide, peram-
panel, eslicarbazepine fﬁ\iﬁ%’mﬂ@iﬁmnm RRLTGN
svdanaide i daeia Tlgaua thminy
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Adverse outcome
OR 195% Q)
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—@— 330800
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OR
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Breastfeeding >6 mo
B Breastfeeding <6 mo

ﬁu’\ :Veiby G, Engelsen BA, Gilhus NE. Early child development and exposure to antiepileptic drugs prenatally and through

breastfeeding: a prospective cohort study on children of women with epilepsy. JAMA Neurol 2013;70: 1367-74.

sU# 1. Ann@essianiaiinanisliialszassluiniifinanuilsaandnliunusisiegn A nguudlsnas

dnilallaldaniudn, B.nquuslsaandnldendudn, C. nquusilspandnldaniudnuaiastin, D. nguuslsn

andnlden lamotrigine. Odds ratios (ORs) with 95% CI| were adjusted for maternal age, parity, smoking,

folate use, education, anxiety/depression, and child malformation.
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Adverse outcome Adverse outcome
— OR % — OR %
AED us2 1 14 138 AED use - 1.1 105
—- 2.7 318 —i— 049 104
Polytherapy —{0— 2.7 250 polytherapy —— 1.1 100
| 5.6 667 —i— 1.4 188
Lamotrigine —{— 14 106 Lamotiigine —m— 1.1 98
—0 24 300 — 0 09 &7

0.1 1 10 0.1 1 10
0dcs ratio, log scale Odds ratio, log scale

Breastfeeding >6 mo
B Breastfeeding <6 mo

17';34’1 :Veiby G, Engelsen BA, Gilhus NE. Early child development and exposure to antiepileptic drugs prenatally and through
breastfeeding: a prospective cohort study on children of women with epilepsy. JAMA Neurol 2013;70: 1367-74.

51 2. Arudesiitesndt 10 weduled 71 6 &1 nan A waz 6 ihew A B 2eaingauNuslsaandn,
Odds ratios (ORs) were adjusted for low birth weight, preterm delivery, maternal education, age, parity

and smoking.

nsAnmlne Meador KJ wazanue® lAnmn  dendudniuladldauunusinldendudn wudi 1Qaes
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Antiepileptic drug group Breastfed No. Age 3 IQ° 95% Confidence Intervals®
All antiepileptic drug groups Yes 84 99 96-103
No 115 98 95-101
Carbamazepine Yes 26 103 97-108
No 32 98 93-103
Lamotrigine Yes 30 104 97-110
No 36 104 98-110
Phenytoin Yes 17 91 84-98
No 23 99 93-105
Valproate Yes 11 93 82-105
No 24 90 83-98

17:34’1 : Meador KJ, Baker GA, Browning N, et al. Effects of breastfeeding in children of women taking antiepileptic drugs.
Neurology 2010;75: 1954-60.

“Mean age 3 years |IQs adjusted for maternal IQ maternal age, dose, gestational age, and folate. Means were also
adjusted for AED group in the “all AEDs” category.

PNone of the breastfed vs nonbreastfed comparisons was significant.
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Propensity score

95% Confidence

Breastfed subclass No. Mean child interval
Yes Below median 22 93 86-100
Above median 62 107 102-112

No Below median 77 92 89-96
Above median 38 103 97-109

ﬁu’l : Meador KJ, Baker GA, Browning N, et al. Effects of breastfeeding in children of women taking antiepileptic drugs.

Neurology 2010;75: 1954-60.
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