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CHANGES IN SERUM CONCENTRATIONS OF ANTIEPILEPTIC
DRUGS DURING PREGNANCY.

Hiroshi Iwasaki

Department of Psychiatry, The Jikei University School of Medicine

This study retrospectively evaluated the changes in serum concentrations of antiepileptic drugs during
pregnancy in 21 patients with epilepsy. Of these patients, 19 had levels of serum antiepileptic drugs that were
lower in the third trimester of pregnancy than when they were not pregnant. The mean degree of decrease was
54.0%. Significant reductions of serum levels in the third trimester of pregnancy were shown by levetiracetam
(51.5%,P=0.0024) and lamotrigine (69.6%, P=0.0019).0n the other hand, significant changes in serum levels
were not shown by phenytoin (p=0.12) and carbamazepine (p=0.29). We observed a significant correlation
between the decrease of serum levels of levetiracetam and the increase of the estimated glomerular filtration
rate. Therefore, we conclude that serum levetiracetam levels are reduced in the third trimester of pregnancy
by the increased clearance of levetiracetam due to physiological changes in renal function.

(Tokyo Jikeikai Medical Journal 2016;131:131-9)

Key words : serum concentration, antiepileptic drug, pregnancy, reduction, renal function

I. #

TAD G DHEIRE] O IEIREEE I BT 51T
A7n A3 (AED - antiepileptic drugs) oD Ifi H i
23, RHMROFIEa vo—)L&2LEAL, BRI
DAEFIZOHROLERRMETHZITHNNDS
T, TOWREIDBRV. £, HFAED LD
HEERREDE WK D, IRRFITH T S E Y
HIREZEOZ (LD AT —HTldia <, HEEMIC
HEDREREZTIEIRD 5N 50, Bl A
THHEIELRIET > X3ENTHSD. £ T,
RHZRERERRAMERPE C4FE) ITTREL
7= CADABBHIFIRENICDWT, EREPICBIT5
HAED D IR E AT D W TR A HITHR
AL, LXF I 4L (LEV ! levetiracetam) &
SEMUF2 (LTG : lamotrigine) DA D

il

Tid, ZoMFREZENEL BDFERIZDONTSH
ERLUT-.

oI 3 K & 7 &

2007412 A0 52016 4E5 H £ TOHIMICTHB N
T, UERFEHHRRARTTANAD T 40—
IR - PIRICE S 72BID 55, RHEANDSN
CHEENG SN, ERMMSRICAED ZNARL T
W21l ek RE L, BEEFICHEDEELTHEN
WEtz171-o .

AT, HRBEERERRAMEZER DK
B ORBEF28-071(8314)) %2, NIV >
FEZICAN fEfT U7z,

KGR EEE O ERF#IL31.3 £ 3.2 CTH
D, FIENL16H], REENSHITH >z, HMERR



132 )

TOTANARIFERNIZ 175 £ 9.9FETH >
7z EBPTTANAEEIED DT A ASERY
WO ERSRENET D &, SEMM R EME T
AN AN 1061 (HISEEET A Av6 B, RTSEZEE T A
M2, RRE2H), ERTAMANLILE G
MM T AMASHI, FEBEMEEMT AN A2 H,
RIRELH) ThHol. THRZRTHEERMELT
1, A FEAES B, EHEES O FEAB], K
PERMALFEIE L, RARFEIE LB, 2 HiRE R
FAEL06TH > fe. EIRATOFRIEMEZITDONT
13, BHEALTHENASNIZHN6FIEH> EH
%<, HBf726, HEALL1E], FHEA26], kK
VEEDL b 5 AEARGEMH S TW =B 5 6, @5
FELL IR TN T3 561 Td > 7= (Table 1).

IS DOMBEBEFITONT, FEITIER GEHRD
ZHR<) BIROEETOFEI=FH (FiE281H0
H LARE 386 A & 7C) 1BV % %48 AED O if Hh i
(ugiml) ZZEERI OB, MRS 3 = HlC
B 2 IEEIRR N S O i R E OZE I D EHRGE
L7z 5B, JRICIIEEIIFE A+ I AED D5
EmEBELEFINEL EENDD, SRR TO
M iEE 2z kg 512H 720, HIEH S To—H
B 58 (mglday) ZHWT, BEMHEHZD DI
FEEE, 97845 C/DLEL (serum concentration/dose
ratio ; IMPEEE - 58 (ng/mD/(mg/day)) %
BHU. 20 BT, RS =FHicsir 2k

L}

IEYRIG 0 5 D CID L DZ8fbE (%) &R D &
T, INZMPEES(LOREIEE L. WREH
IG5 I N/ZAEDIE, LXFTEH L (LEV)
nehl, ZJERUF> LTG) MN7#l, 7=
-1 > (PHT:phenytoin) & A7J)LN<+HE > (CBZ:
carbamazepine) 345 4 5, )\)1 7 T i (VPA:valproate)
Mmefl, 7= //)NJLES —)L (PB:phenobarbital)
&Y =4 3 R (ZNS:zonisamide) 7% 1 i Td o 7=.

5B, EYmHiREOFEMIHZ>TE, D
Tl GEFRARBITHT 5 AR P SEYRE) DO
AzEFER&E U, 7R E RGO R T O8I
Ty EMWE., —F, BEOBEROEA L,
Z 7 EOWPENRETH > 2BEFITDONTIE, JE
TEPRIE S K OMEIRES 3 = 1 ] D i IRf i C D ER IfiL IR
A (RFEZ OB AL 2RiT—% &
BHAL .

AT, LEVBEXULTG DIRAFIC DN T,
TEIRIARI Il R O iR E N AT DRI 2
BD-0, I5RDLMEEEMA Tz, Wi o F]
D56, FEMEIRKF B K OMEIR 3 = O Wi
HHEEE OWEIRFICERELL 720K & [[l— DR mn o,
ME7 LY FZ AEDRIENT A T=6] (LEV ik
#5451, LTGRMAEI6 6] IDNWT, FiFRITHIT
DHEFRERAIE B & (eGFR : estimated glomerular
filtration rate) Z%H L, (EIRE3 = FHICBIT2
FELL ORI © OB MR m D E(LIT D EMALE L /2.

Table 1. Characteristics of women treated with AEDs during pregnancy. (n=21)

Age at delivery (Mean + SD)

31.3£3.2 (y.0.)

Duration of epilepsy (Mean = SD)
Diagnosis of epilepsy

17.5 £ 9.9 (years)
Symptomatic localized epilepsy: 10

Temporal lobe epilepsy: 6
Frontal lobe epilepsy: 2
Undetermined: 2

Generalized epilepsy: 11

Main seizure type

Seizure frequency before pregnancy

Idiopathic generalized epilepsy: 8
Symptomatic generalized epilepsy: 2
Undetermined: 1

Simple partial seizure: 5

Complex partial seizure: 4

Secondarily generalized seizure: 1

Absence: 1

Generalized tonic clonic seizure: 10

Daily: 2 Weekly: 1 Monthly: 6

Yearly: 2 Rarely: 5 None: 5

Rarely: Seizures had suppressed over a year but less than 5 years

None: Seizures had suppressed over 5years.
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Table 2. Changes in serum concentrations of AEDs in the 3rd trimester of pregnancy

C/D ratio of eCa/cla r:gg% Seizures
. Frequency each AED(D Changes during
Main B AEDs (reg/mly/ ;
. . Ageat - of seizure - (reg/mly/ in rate pregnancy
Case Diagnosis ; seizure during (mg/day) g
delivery before (mg/day) (@-@©/@ (Occurred in
type pregnancy In the 3rd
pregnancy In nonpregnant . X 100) the 3rd
trimester of .
status trimester)
pregnancy
LEV 0.0142 0.0051 -64.1%
! TLE 30 cPs M LTG 0.0304 0.0074 =75.7% .
2 IGE 30 GTC N LEV 0.0252 0.0146 -42.1% A
3 FLE 28 SPS M LEV 0.0219 0.0123 -43.8% P
4 TLE 31 CPS M CBz 0.0143 0.0134 -6.2% E
5 PE 29 sGTC R PHT 0.0373 0.0140 -62.4% P
6 IGE 34 GTC N PB 0.0683 0.0750 +9.8% A
7 IGE 37 GTC N LTG 0.0165 0.0067 -59.3% A
ZNS 0.0630 0.0396 -37.1%
8 PE 28 SPS M PHT 0.0537 0.0386 -28.1% .
9 SGE 35 GTC M LTG 0.0270 0.0142 —47.4% P
CBz 0.0112 0.0245 +109%
10 IGE 29 GTC Y LEV 0.0115 0.0104 -9.6% .
11 GE 35 GTC R VPA 0.1050 0.0600 —42.8% A
12 SGE 22 Abs Y VPA 0.0840 0.1025 +22.0% A
CBz 0.0048 0.0058 +20.8%
13 TLE 30 cPs w PHT 0.0497 0.0313 -37.0% P
PHT 0.1084 0.0252 -76.8%
14
FLE 3 CPS D CBz 0.0068 0.0096 +41.2% .
15 TLE 29 SPS R LEV 0.0176 0.0117 -33.5% A
16 TLE 30 SPS D LEV 0.0209 0.0008 -96.2% P
17 IGE 33 GTC R LTG 0.0459 0.0114 -75.2% A
18 IGE 26 GTC R LTG 0.0465 0.0079 -83.0% A
19 IGE 37 GTC N LTG 0.0312 0.0032 -89.7% A
20 TLE 38 SPS M LEV 0.0130 0.0062 —52.3% P
LEV 0.0130 0.0062 -52.3%
20 TLE 38 SPS M LTG 0.0226 0.0099 —56.0% -
21 IGE 32 GTC N LEV 0.0252 0.0075 -70.2% A

C/D ratio: serum concentration / dose ratio
TLE: temporal lobe epilepsy, FLE: frontal lobe epilepsy, PE: partial epilepsy, IGE: idiopathic generalized epilepsy, SGE: symptomatic
generalized epilepsy, GE: generalized epilepsy
SPS: simple partial seizure, CPS: complex partial seizure, GTC: generalized tonic clonic seizure, SGTC: secondarily generalized tonic
clonic seizure, Abs: absence seizure
N: none(seizures had suppressed over 5years) , R: rarely(seizures had suppressed over a year but less than 5 years), Y: yearly,

M:monthly, W: weekly, D: daily

LEV: levetiracetam, LTG: lamotrigine, CBZ: carbamazepine, PHT: phenytoin, PB: phenobarbital, \VPA: valproate

P: present, A: absent

Of all 21 cases, 19 cases presented reduction of serum antiepileptic drugs levels in the third trimester of pregnancy, compared with that

in non—pregnant status. The average decreasing rate was 54.0 & 19.5%.
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Fig.1. Changes in serum concentrations of levetiracetam in the
3rd trimester of pregnancy
Significant reductions in serum levels of levetiracetam
were observed.
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Fig.3. Changes in serum concentrations of phenytoin in the 3rd
trimester of pregnancy.
We observed some trend of decreasing in serum
concentrations with phenytoin, but no statistically
significant changes were observed.
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Fig.2. Changes in serum concentrations of lamotrigine in the 3rd
trimester of pregnancy.
Significant reductions in serum levels were also observed
with lamotrigine.

Fig.4. Changes in serum concentrations of carbamazepine in the
3rd trimester of pregnancy.
There were no significant changes in serum concentrations
with carbamazepine.
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Fig.5. Correlation between the decreasing rate in serum
levetiracetam levels and the increasing rate in estimated
Glomerular Filtration Rate (eGFR).

We observed significant correlation between the
decreasing rate in serum LEV levels and the increasing
rate in renal blood flow during pregnancy.
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Fig.6. Correlation between the decreasing rate in serum

lamotrigine levels and the increasing rate in estimated
Glomerular Filtration Rate (eGFR).
We observed some trend of correlation between the
decreasing rate in LTG blood levels and the increasing
rate in renal blood flow during pregnancy. But there was
no significant correlation statistically.
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