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Kaneko prospective Japan, ltaly 0 at birth, 5d,
+ ~
19997 observational Canada doctors 100% 197814 ~1991/12 m
Canger prospective doctors 0 )
+ ~
19992 observational Italy single clinic 100% 1977 ~1999/12 at birth,5d
Kaaja rospective doctors
zooép Ozserf’/ational Finland All cases of single 100% + 1980/1 ~ 1998/9 <Tw
clinic
population- )
Azréggl? based Finland (reTrEg:raslerriceOnrtd* 4) 100% = 1991/1 ~ 2000/12 <12m
cohort
“gggi‘gf Ogrsfr‘\’/:fgﬁzl USA & UK doctors 100% - 1999/10 ~ 2004/2 | not defined*®
Cunnington prospective International LTG patients 0 _ _ w7
2011% observational | registry (GSK) (health care pro*®) 100% 199219 ~2009/6 shortly after
Kallén all pregnancy - 5 B - 5
2013" (nationwide) Sweden ' 1996~ 2011 '
Mawhinney |~ prospective UK & Ireland doctors or 100% - 2000/10 ~ 2011/8 < 6w
2013 observational patients
Campbell prospective UK & Ireland doctors or 100% + 1996/12 ~ 2012/12 < 6w
2014 observational patients
Veiby all pregnancy 100% *’
— - ~ <
2014'9*% | (nationwide) Norway 80% 1999 ~ 2011 12m
Thomas prospective? ) doctors o at birth, 3m,
+ ~
2017 observational A A single clinic 100% 199814 ~2013/12 12m
TZODTS%E‘ Oz;"esrszfgﬁl EURAP doctors 100% = 1999 ~ 2016/5 2m, 12m*"
Meador prospective doctors or 0 N N
2020 observational UsA patients 100% 2012712 ~ 2016/1 12m
Hernandez- rospective
Diaz prosp ) North America patients 86% - 1997/2 ~ 2023/10 < 12w
201214 * 11 observational
Vajda rospective
2019'%, prospec Australia patients 98.3% + 1999 ~ mid-2022 m, 12m
202419+ 12 observational

ARICE>TCIFIEARAV FA—LDLH D,

74 ¥ IV FOERY AT LT, ASMAREED HHEF

WAEHETPOL Y X b U AT TRL. EURAP : European Registry of Antiepileptic Drugs and Pregnancy.

doctors= EEMIC & B8R, medical record= it8k% B CEMEE &, patients= BEBBICL 2EEDOBEEEER. single clinic= E—1E:%.

ZnXTIE, RABICRUAETED LN ASM ZRAL TWAEVTADLALZEERRBE L LIcREDHER LT
KU7 (F74bH ASM 2R L TL ).

BEEGICLBAEMEEEARE L, EXEE (health care pro) OEE) (BEE - FAX - FH) 5 Y.
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F2S HIRE 1 ZHBIHTADARFEERICIAREL-LEOXRTHHBERICE T2 EREOER

PGB VGB Felbamate

Kondo 1996 0/4
, - 9/141 22/280 | 16/184
Samrén 1997 5/48 (6.4) 4/43 1/13 (7.9) (8.7)
Samrén 1999 0/2
3/98 4179 12/132 9/158 9/81
1)
Kaneko 1999 an | & | en | ® Gn | ain
» 2/83 7/113
Canger 1999 0/25 (2.0) 0/31 2/35 62) /44 0/6
Fonager 2000 0/1 0/6 0/6
Hvas 2000 0/7
French 2001 0/9
Montouris 2003 117
2/239 31124 10/363 4161
. 3)
Kaaja 2003 ©08) 05 | qu | 8 28) 66) 19
Meischenguiser 2004 0/35
26/939 22/805 28/263 1/99
4)
Artama 2005 2.8) 1738 Q@.7) (10.6) (1.0)
. 5/88
Montouris 2005 .7)
ten Berg 2005 0/2
5 4/56 5/110 12/69 1/98
Meador 2006 7.1) (4.5) (7.4) (1.0)
Long and Helfant 2006 0/5
o 3/82
Morrow 2006 3.7) 1/31 2/28
3/70
Hunt 2008 3
Ornoy 2008 1/29
Mawer 2010 0/2 0/3 0/1
Guttuso 2010%” 217
: 9 35/1,558
Cunnington 2011 2.2)
Fujii 2013% 0/36
. 2 12/140 58/1,511 62/697 | 5/106 21119 37/1,084 1/57 2/111
Kallén 2013 2117 ®6) 0/9 1112 28) ©9) @) 1/3 i 6/49 (a4) 1.8) 4/40 1.8 0/8
. o 2/304
Mawhinney 2013 0.7)
13/541 43/1,657 | 82/1,220 49/2,098
9) ' ' '
Campbell 2014 00 ) ) 1/31 2/28 05
. I 16/613 19/279 23/593 20114 1/51
Veiby 2014 0/18 (26 ©8) 1/40 2/43 (3.9 (1.8) 20) 1/30
Winterfeld 20167 1/19
" 14/252 7/129 6/106 21/389 241268
Thomas 2017 5.0) (5.4) 5.7) (5.4) 9.0) 2/9 1/38 1/30 3/41
Lattanzi 2017% 0/2
Patorno 20177 1?125;2
Patorno 2017% 9(/71;)6
Tomson 20112, 19/294 | 8/125 107/1,957 | 142/1,381 6/152 73/2514 | 17/599 | 10/333
20187+ 65 | (64) G5 | (103) o3 0B 1 39 2.9) 28 | (0 03 08
Mostacci 20187 2/9 113
. 5/110 5/97
Meador 2020 1114 113 1/6 (45) (5.2)
McCluskey 20217 3/26
Dudukina 2023% 13%2532
Hernandez-Diaz 12/200 | 12/423 32/1,132 | 31/337 | 2/115 | 3/228 41270 | 26/510 52/2,461 | 26/1,283 | 5/304 0/88 2/62
201219 %3 (6.0) (2.8) (2.8) (9.2) (1.7) (1.3) (1.5) (5.1) 1) (2.0) (1.6) 0.0) (3.2)
Vajda 2019', 7/201 26/44é 40/268 4/65 20/473 7/187
20049+ (3.4) R B e Y IO  S 0z 6.2) 4.2) ap | ¥B o on
Total 63/2,270 | 51/875 | 71/1442 | 12/130 | 2/30 | 377/9511 | 478/5174 | 8/293 | 8/277 | 2/11 | 13/546 | 50/1,381 | 296/10,960 | 59/2,639 | 31/1,034 | 0/90 | 169/3,036 | 0/19 0/3

Tomson2012” O EH% D LIS, ZTORDHFERBM - T L TEENMER L. DBIIHROBHE, DTFEATHEELLROK HREKH 0 U LD DIIRFHEE LELROEE (%) %ERLT.
WRICE->TEETEARTY FO—UAH S, TOERTIE, ABICEILCAETED SN ASMEZRAL TOWAWTANAREENBEE LEBREDLE R LT,

OXC (F T ZANNREE V) t AFERFTE, PGB (LAY V) 2024 FIREARPLT ASM & L TOEEIEA LY, Felbamate : AFBRAR

* 1 EYRBEBHILEHA L. POBLUANRETTANAREICE 7R, PGB ETANABELINE AL HER.

* 21 ZNS, GBP, VGB, Felbamate £ 2011%% (2, ZDIEH D5z 2018'7 1Tk 3.

* 31 AED% < 1F Hernandez-Diaz2012', —#B Holmes2023'” OR#IC L 54, FAEMME ERIFIKIFRL DR LY P10 & 3.

* 4:PB, PRM, ESM, CLB, PGB, VGB ®#ER(% 2019'Y (2, ZDZADERIE 2024 12 £ 5.
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£2-BE5E GIAXHES) bl BERRDRDT-EE BOFEERHT-IEIE
Adab 2001 (31) UK 56 4~18 EdS
Dean 2002 (32) Scotland 46 0~39 (3.75) De, ASD&RD
Adab 2004 (33) UK 41 6~16 (9.0 FSIQ, PIQ | VIQ DD
Razalam 2005 (34) Scotland 56 (9.8) ASD
Thomas 2008 (35) KREP 7 (15m) Bay
Vinten 2009 (36) UK 41 6~16 Be
Bromley 2010 (37) UK 42 bm~2 Gri [DD
Cummings 2011 (38) UKEPR % 58 9m ~ 60m (35m) Bay or Gri
Nedebaum 2011 (39) APR 23 6~8 (7.4) La DD
Schallcross 2011 (40) UK I <24m (16.4m) Gri
Meador 2013 (41) NEAD 49 6 1Q, La, Me DD
Veiby 2013 (42) Norway 25 18m So, Au | Mo
Bromley 2013 (43) UK 50 6 (74m) ASD&RD DD
Christensen 2013 (44) Denmark 388 4L~ 14 (8.85) ASD
Rihtman 2013 (45) Israel 30 3~6 (52m) FSIQ, VIQ, NVIQ | Mo, Se, Be, At
Schallcross 2014 (46) UK 4t 36m ~ 54m (43.1) Gri, La
Baker 2015 (47) UK 51 6 FSIQ, VIQ, NVIQ, SplQ, EdS DD
Gopinath 2015 (48) KREP 36 10~12 (11.4) Fslq

VPA Wood 2015 (49) Australia 26 6~8 Au DD
Bromley 2016 (50) UKEPR 47 5~9 (85.8m) Me, At | FSIQ, VIQ, NVIQ, La DD
Desumukh 2016 (51) NAAEDPR 51 3~6 Be
Bech 2018 (52) Denmark 55 (6.1) Eds+F7+F8+F84+F9
Barton 2018 (53) APR 26 6~8 (7.4) Me (V), Me (NV)
Elkjaer 2018 (54) Denmark 253 (12.9) EH g
Lacey 2018 (55) Wales 115 7 B #®
Cohen 2019 (56) NEAD 48 6 Me (V) | Me (V), Me (NV), AtDD
Huber-Mollema 2019 (57) | Netherlands 26 6~7 (81.7m) At, Anx | Au, Ag
Christensen 2019 (58) Denmark 431 ~18 (10.1) ADHD /DD
Daugaard 2020 (59) Denmark 431 ~18 (10.3) 1D 0D
Wiggs 2020 (60) Sweden <699 2~7 ASD, ADHD
Coste 2020 (61) France b 619 2~5 (3.6) F9 | E7, E8, E84'DD
Unnikrishnan 2020 (62) KREP 39 9~13 (11.0) La
Huber-Mollema 2020 (63) | Netherlands 22 6~7 (82m) FSIQ, vIQ
Bjork 2022 (64) Nords #1884 ~8 ASD, 1D
Bjork 2022 (64) Nord5 #it 2,421 ~8 ASD, ID
Dreier 2023 (65) Nord5 1,952 ~ 227 ~18 Anx | ASD, ADHD, ID, Attach
Ren 2023 (66) Denmark #172 16 B &
Ren 2023 (66) Denmark ## 60 16 e
Reinish 1995 (67) Denmark 33 (22.79) FSIQ, NvIQ | VIQ
Reinish 1995 (67) Denmark 81 (19.37) 1Q
Dean 2002 (32) Scotland 61 0~39 (15.5) De, ASD&RD
Thomas 2008 (35) KREP 41 (15m) Bay

PB Gopinath 2015 (48) KREP 22 10~12 (11.4) FSIQ
Elkjaer 2018 (54) Denmark 86 (12.9) E &
Coste 2020 (61) France b 84 2~5 (3.6) F9
Unnikrishnan 2020 (62) Kerala 26 9~13 (11.0) La
Bjork 2022 (64) Nord5 ### 175 ~8 ASD
Scolnik 1994 (68) Canada 34 18m ~ 36m Bay or McC, La
Rovet 1995 (69) Canada 26 (35.9m) La
Wide 2000 (70) Sweden 21 9m Gri
Dean 2002 (32) Scotland 24 0~39 (11.1) ASD&RD | De

PHT Adab 2004 (33) UK 21 6~16 (10.7) FSIQ, vIQ, PIQ
Thomas 2008 (35) KREP 29 (15m) Bay
Vinten 2009 (36) UK 20 6~16 Be
Forsberg 2011 (71) Sweden 316 16 B ® & %
Cohen 2019 (56) NEAD 39 6 FSIQ, At, Me (V), Me (NV) Me (V)
Scolnik 1994 (68) Canada 36 18m ~ 36m Bay or McC, La
Rovet 1995 (69) Canada 24, 28 (23.6m) Bay | La

(B Ornoy 1996 (72) Israel 47 bm~6 Bay or McC
Wide 2000 (70) Sweden 39 9m Gri
Adab 2001 (31) UK 63 4~18 EdS
Wide 2002 (73) Sweden 35 45~5 Gri
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£&-BEE GIAXHES) b BERRH R TIEIE
Dean 2002 (32) Scotland 69 0~39 (5.8) De, ASD&RD
Adab 2004 (33) UK 52 6~16 (95) FSIQ, Via, PIQ
Gaily 2004 (74) Finland 86 21~11.1(7.0) FSIQ, VIQ, NVIQ
Thomas 2008 (35) KREP 101 (15m) Bay
Vinten 2009 (36) UK 49 6~16 Be
Bromley 2010 (37) UK 48 bm~2 Gri
Cummings 2011 (38) UKEPR & 49 9m ~ 60m (35m) Bay or Gri
Nedebaum 2011 (39) APR 34 6~8 (73) La
Forsberg 2011 (71) Sweden 243 16 | B & &
Veiby 2013 (42) Norwa 41 18m Au | Mo, So
Veiby 2013 (42) Norwa 31 36m Mo, So, La, At, Au | Ag
Bromley 2013 (43) UK 50 6 (74m) ASD&RD
Christensen 2013 (44) Denmark 386 L~14 (8.85) ASD
Baker 2015 (47) UK 50 6 FSIQ, NVIQ, SplQ, EdS | VvIQ
Gopinath 2015 (48) KREP 40 10~12 (11.4) FSiQ
Desumukh 2016 (51) NAAEDPR 97 3~6 Be

CBZ Bech 2018 (52) Denmark 35 6.1) Eds+F7+F8+F84+F9
Barton 2018 (53) APR 34 6~8 (73) Me (V) | Me (NV)
Elkjaer 2018 (54) Denmark 294 (12.9) EH &
Lacey 2018 (55) Wales 84 7 #, H &
Cohen 2019 (56) NEAD 61 6 Me (V), Me (NV) FSIQ, At
Huber-Mollema 2019 (57) | Netherlands 37 6~7 (80.1m) Au, At Ag, Anx
Christensen 2019 (58) Denmark 423 ~18 (10.1) ADHD
Daugaard 2020 (59) Denmark 423 ~18 (10.3) D
Wiggs 2020 (60) Sweden <1417 2~7 ASD, ADHD
Husebye 2020 (75) Norway 8 23 8 La
Coste 2020 (41) France b 250 2~5 (3.6) F7, E8
Unnikrishnan 2020 (62) KREP bt 9~13 (11.0) La
Bjork 2022 (64) Nord5 #2609 ~8 ASD, ID
Bjork 2022 (64) Nordb H#iH 3,256 ~8 ASD, 1D
Dreier 2023 (65) Nord5 2,665~ 328 ~18 ASD, ADHD, ID, Anx, Attach
Ren 2023 (66) Denmark #226 16 E
Ren 2023 (66) Denmark b4 16 E &
Christensen 2013 (44) Denmark 269 4~ 14 (8.85) ASD
Bech 2018 (52) Denmark 43 6.1) Eds+F7+F8+F84+F9
Elkjaer 2018 (54) Denmark 188 (12.9) !
Christensen 2019 (58) Denmark 314 ~18 (10.1) ADHD

CZP Daugaard 2020 (59) Denmark 314 ~18 (10.3) D
Coste 2020 (41) France b 1,246 2~5 (3.6) F7, E8, F84
Bjork 2022 (64) Nord5 #318 ~8 ASD, 1D
Bjork 2022 (64) Nord5 #i## 1,182 ~8 ASD | ID
Dreier 2023 (65) Nord5 339 ~101 ~14 ASD, ADHD, ID, Anx, Attach
Bromley 2010 (37) UK 34 hm~2 Gri
Cummings 2011 (38) UKEPR & 35 9m ~ 60m (35m) Bay or Gri
Veiby 2013 (42) Norway 65 18m Mo, So, Au
Veiby 2013 (42) Norway A 36m Mo, So, At, Ag | La, Au
Bromley 2013 (43) UK 30 6 (74m) ASD&RD

*1T6 Christensen 2013 (44) Denmark 647 4~ 14 (8.85) ASD
Rihtman 2013 (45) Israel 42 3~6 (50.1m) FSIQ, VIQ, NVIQ, At, Be | Mo, Se
Baker 2015 (47) UK 30 6 FSIQ, VIQ, NVIQ, SplQ, EdS
Desumukh 2016 (51) NAAEDPR 104 3~6 Be
Bech 2018 (52) Denmark 290 (6.1) Eds+F7+F8+F84+F9
Elkjaer 2018 (54) Denmark 396 (12.9) E 5
Lacey 2018 (55) Wales 24 7 B OE &
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£&-BEE GIAXHES) b BERRDLDoT-1E1E BOEEEAHTEIE
Cohen 2019 (56) NEAD 73 6 FSIQ, At, Me (V), Me (NV) Me (V)
Huber-Mollema 2019 (57) Netherlands 88 6~7 (82.3m) At, Anx | Au, Ag
Christensen 2019 (58) Denmark 1,383 ~18 (10.1) ADHD
Daugaard 2020 (59) Denmark 1,383 ~18 (10.3) D
Wiggs 2020 (60) Sweden <996 2~17 ASD, ADHD

*LTG Husebye 2020 (75) Norway 39, 41 5 8 La
Coste 2020 (61) France b 1,586 2~5 (3.6) F7, E8, E84, F9
Bjork 2022 (64) Nord5 #5073 ~8 ASD, ID
Bjork 2022 (64) Nordb H#it# 7,950 ~8 ASD, ID
Dreier 2023 (65) Nord5 5,288 ~ 61 ~18 ASD, ADHD, ID, Anx, Attach
Ren 2023 (66) Denmark #166 16 I
Ren 2023 (66) Denmark # 26 16 E
Schallcross 2011 (40) UK 51 <24m (13.8m) Gri
Schallcross 2014 (46) UK 53 36m ~ 54m(41.1) Gri, La
Bromley 2016 (50) UKEPR 42 5~9 (71.9m) FSIQ, VIQ, NVIQ, La, Me, At

*LEV Huber-Mollema 2019 (57) | Netherlands 30 6~7 (78.0m) Au, At, Anx | Ag
Coste 2020 (61) France b 621 2~5 (34) F8, F84, F9
Bjork 2022 (64) Nordb #1,004 ~8 ASD
Bjork 2022 (64) Nordb #1017 ~8 ASD
Dreier 2023 (65) Nords 1,061~ 62 ~10 ASD | ADHD, Anx
Bromley 2016 (50) UKEPR 27 5~9 (76.7m) FSIQ, VIQ, NVIQ, La, Me, At
Bech 2018 (52) Denmark 27 6.1) Eds+F7+F8+F84+F9
Coste 2020 (41) France b 479 2~5 (3.6) F7

* TPM Bjork 2022 (64) Nord5 #246 ~8 ASD, ID
Bjork 2022 (64) Nord5 H#it 471 ~8 ASD, ID
Dreier 2023 (65) Nord5 290~ 70 ~10 ASD, ID, Anx | ADHD
Knight 2023 (76) UKEPR 21 26~17 (11.0) ASD, Be DD
Christensen 2013 (44) Denmark 321 4L~14 (8.85) ASD
Bech 2018 (52) Denmark I (6.1) Eds+F7+F8+F84+F9
Elkjaer 2018 (54) Denmark 236 (12.9) E 5

e Christensen 2019 (58) Denmark 372 ~18 (10.1) ADHD
Daugaard 2020 (59) Denmark 372 ~18 (10.3) D
Bjork 2022 (64) Nord5 #1429 ~8 ASD, ID
Bjork 2022 (64) Nordb #it# 1,539 ~8 ASD, ID
Dreier 2023 (65) Nord5 1,660 ~ 147 ~18 ASD, ADHD, ID, Anx, Attach
Bech 2018 (52) Denmark 29 6.1) Eds+F7+F8+F84+F9

% GBP Coste 2020 (61) France b 378 2~5 (3.6) F8, F84
Bjork 2022 (64) Nord5 #it# 965 ~8 ASD
Coste 2020 (41) France b 674 2~5 (3.6) F8, F84, F9 | F7

* PGB Bjork 2022 (64) Nordb ### 1,666 ~8 ASD, ID
Dudukina 2023 (28) Nord4 2,332 1-10 ASD, ID | ADHD

E b TOASM BEBRNEFIREIC L 2ZEE A 1994 FLUHBOEED I H, N2 20D 0%ERLT:.
kDRI OXC (A7 RANNEE V) [ZARFERHTE, PGB (FLAHNYY) 1F 2024 FBRAEAILTASM & L TOHEGIE AL,
By I DA T A ME 2020 ELUBORE.

* 1 TH#RIE population-base DFAE

* ok DHFIIER, mAZORFEAR, () BFHEH DLV IERRE
APR: Australian Pregnancy Register for WWE and allied Disorders
KREP: Kerala Registry of Epilepsy and Pregnancy

NAAEDPR: North American AED Pregnancy Registry

NEAD: Neurodevelopmental Effects of AED

UKEPR: UK Epilepsy and Pregnancy Register

UKEPR & : UK Epilepsy and Pregnancy Register ®3t7 A4 /L7 >~ F
Nord4: 4tk 4 » E (Denmark, Finland, Norway, Sweden)

Nord5: 4tBR 5 » E (L&E4LER 4 » E & Iceland)

FSIQ; full scale 1Q, VIQ: verbal 1Q, PIQ: performance 1Q, NVIQ: non-verbal 1Q, SplQ: spatial I1Q, Bay: Bayley scales of infant development, Gri: Griffiths mental
development scales, McC: McCarthy scales of children’s abilities

LUTOMET, TRIZEMOZKICEDICH D,

ID: Z0RIREE |, ASD: BEAR R ¥ + T LfiE, ASD&RD: BEAR XY b 7 LEROBIERE ; ADHD: FRXMBEZEEE  Anx: RLEE | Attach: BEEE |, F7:1CD-10,11 OXIH
fEZE , F8:ICD-10,11 OFZFDFEE  F84: ICD-10,11 DILIFERIZERESE , F9: ICD-10,11 OTEH L WERDOESE | De: FEDEN ,EAS: XEXIE B HEOKE B &
MO, B BP0/, 38 REORE K AB OB, La: 558, Me: BIE, (V. S8, NV: ES 31 ), Mo: EH), Se: B ; Be: T8, So: #a1E, At JER  Ag: W
Lt Au BEUERE , Anx: TR

HEDNTADA, # BOFETADA, #HtBHE2AD, b BHEREZHELEVE

DD RE&EFNE
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(%) LTG (%) LEV
120 7 * % 120 7
100 7 100 ook o
80 80

* %

60 60 *

40 40

20 7 20

0 T T T T 1 0 T T T T 1

BL ™1 ™2 ™3 PP BL ™1 ™2 ™3 PP

—@—Pennell 2022 n=162 & Low —@— Pennell 2022 n=151 % PPIW
—@— Reisinger n=49 x  PPIW —@—Reisinger n=15 %% PPOW
—@—Pennell 2008 n=53 ¥k PP2W —{FBerlin n=39 ~ 88 kkk  PP4W
—i— Petrenaite n=7 ~ 11 —A— Westin n=8 ~ 12
—<—De Haan n=12 —O~ Schelhaas n=29
~%~ Fotopoulou n=9

1S FHREBICEES LTG & LEV OMAEENTE (FEMER)
R IEITIRES (TIRATH 2 W EFIRICE > CIHER) 2HEL LARMPEELBRSEDARYT, BiITREE%RY. BL: IR
BT, TM1: 81 =34, TM2: 5 2 =383, TM3: 55 3 =45, PP: E#EH, 40W : TR 40308, PPIW @ HEE 1 8/%, PP2W: H
BE 2 BRI, PPAW : HIE 4 BRI
SE) STk 85 D PP fBEIFE WLz,

(SCilik 77-85 & b EHERK)
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RLS RTADAREREOSZ NIFEAE, THMAH - JERRER, HEhoRmPREDRIREE

2158 - EAMNH - e TR O IR BiRP O MPRENDHZE
wa® (%) B (E7-3K8%) B (RPRE( AR DBDE (%) aviiy Bt
97.6 % PER O (CYP3A4,3A5) — NA 1
96.1 * STP O (CYP1A2,2C19,3A4) (22-30%) NA 1
95 AZM — O NA
73.9-92.7 VPA O (B®1k, UGT2B7) — 0-28
92.2 PHT O (CYP2C9) — 56 - 61 1
90.5 CzP O (CYP3A4) — NA 1
90.2 CLB O (CYP3A4) — NA 1
74.8 CBz O (CYP3A4) — 0-42, 17.3" 1
" Tes7 | kU6 | O wemad | aow | e 50-60, 561° | || | Nt ]
47.8 PB O (CYP2C9, 2C19,3A4,2E1) (25%) 50 - 55 7 T 1
43.7 ZNS O (CYP3A4) (15-30%) 40 - 50, 29.8" N 1
395 % OXC O (MHD:UGT) (MHD:22-34%) 30-38, 32.6" B
333 PRM O (CYP2C9, 2C19) (15%PB () (25%) (PB:4%) NA N 1
27.7 * RUF O (HLERFLIRTF—4) = NA N
218 ESM O (CYP3A4) (25%) NA ]
(" Ti9s | kTPM | 20% CYP3AG) |« o | 3l40 42|

171 % VGB — O NA

14 %* LCM O 60% (CYP2C9,2C19,3A4) A 30-40% 39.9*

3.4 * LEV — O 1/3 IZFRE THKD R 40 - 60, 36.8"

0 % GBP — (@) NA

0 % PGB — (@) NA

XY RUEERPBWERIH SIEICREE. K FIRE
OXC (F 2 ZANNEEY) 1 KFRERFET, PGB (FLANY V) 12024 FIREARIBT ASM & L TOEBIEA L,
LN REREIEH 86 I L B, ITHRFORMABRERARIE, FEAh0bodm 87, #1488 ICL 5.

O 1 EF 2R - HOHRE,
- FFETIEEAERB I AL,

A ERETEEVLA, 1/3BERBEELTVLS.

1 FBERFEOXREAEN (MHREOKBRET)

UGT : uridine diphosphate glucuronyltransferase
MHD : 10-monohydroxy derivative (OXC ®F7- 2 &K EY)

H LI, RPREMEIEHEAIEZITEL (1-2%LF).
T FEEEEE OB (MHFEEOET)

11 FFBRIE QRS &M



% 3k

1) Kaneko S, et al.: Congenital malformations due to antiepileptic drugs.
Epilepsy Res, 33: 145-158, 1999. [PMID: 10094426]

2) Canger R, et al.: Malformations in offspring of women with epilepsy: a
prospective study. Epilepsia, 40: 1231-1236, 1999. [PMID:
10487185]

3) Kaaja E, et al.: Major malformations in offspring of women with
epilepsy. Neurology, 60: 575-579, 2003. [PMID: 12601095]

4) Artama M, et al.: Antiepileptic drug use of women with epilepsy and
congenital malformations in offspring. Neurology, 64: 1874-1878,
2005. [PMID: 15955936]

5) Meador KJ, et al.: In utero antiepileptic drug exposure: fetal death and
malformations. Neurology, 67: 407-412, 2006. [PMID: 16894099]

6) Cunnington MC, et al.: Final results from 18 years of the International
Lamotrigine Pregnancy Registry. Neurology, 76: 1817-1823, 2011.
[PMID: 21606453]

7) Killén B, et al.: The use of central nervous system active drugs during
pregnancy. Pharmaceuticals (Basel) , 6: 1221-1286, 2013. [PMID:
24275849]

8) Mawhinney E, et al.: Levetiracetam in pregnancy: results from the UK
and Ireland epilepsy and pregnancy registers. Neurology, 80: 400-405,
2013. [PMID: 23303847]

9) Campbell E, et al.: Malformation risks of antiepileptic drug

monotherapies in pregnancy: updated results from the UK and Ireland

Epilepsy and Pregnancy Registers. ] Neurol Neurosurg Psychiatry, 85:

1029-1034, 2014. [PMID: 24444855]

Veiby G, et al.: Fetal growth restriction and birth defects with newer

=

10
and older antiepileptic drugs during pregnancy. ] Neurol, 261: 579-
588, 2014. [PMID: 24449062]

11) Thomas SV, et al.: Malformation risk of antiepileptic drug exposure
during pregnancy in women with epilepsy: Results from a pregnancy
registry in South India. Epilepsia, 58: 274-281, 2017. [PMID:
28084641]

12) Tomson T, et al.: Comparative risk of major congenital malformations
with eight different antiepileptic drugs: a prospective cohort study of
the EURAP registry. Lancet Neurol, 17: 530-538, 2018. [PMID:
29680205]

13) Meador K], et al.: Fetal loss and malformations in the MONEAD
study of pregnant women with epilepsy. Neurology, 94: e1502-e1511,
2020. [PMID: 31806691]

14) Herndndez-Diaz S, et al.: Comparative safety of antiepileptic drugs
during pregnancy. Neurology, 78: 1692-1699, 2012. [PMID:
22551726]

15) Vajda FJE, et al.: Antiepileptic drugs and foetal malformation: analysis
of 20 years of data in a pregnancy register. Seizure, 65: 6-11, 2019.
[PMID: 30593875]

16) Vajda FJE, et al.: The teratogenesis risk associated with antiseizure
medication duotherapy in women with epilepsy. Epilepsy Res. 2024
Feb 1;200:107316. doi: 10.1016/j.eplepsyres.2024.107316. Epub
ahead of print. [PMID: 38340680]

Holmes LB, et al.: Ascertainment of malformations in pregnancy

=

17
registries: Lessons learned in the North American AED Pregnancy
Registry. Birth Defects Res, 115:1274-1283, 2023. [PMID:
37387678]

The North American Antiepileptic Drug Pregnancy Registry. latest
data: Available at: (https://www.aedpregnancyregistry.org/latest-data/)
(Accessed September 28, 2023).

Samrén EB, et al.: Maternal use of antiepileptic drugs and the risk of

18

=

N

19
major congenital malformations: a joint European prospective study of
human teratogenesis associated with maternal epilepsy. Epilepsia, 38:
981-990, 1997. [PMID: 9579930]

20) Morrow J, et al.: Malformation risks of antiepileptic drugs in
pregnancy: a prospective study from the UK Epilepsy and Pregnancy
Register. ] Neurol Neurosurg Psychiatry, 77: 193-198, 2006. [PMID:
16157661]

21) Guttuso T Jr, et al.: Gabapentin use in hyperemesis gravidarum: a pilot
study. Early Hum Dev, 86: 65-66, 2010. [PMID: 20015600]

22) Fujii H, et al.: Pregnancy outcomes following gabapentin use: results of
a prospective comparative cohort study. Neurology, 808: 1565-1570,
2013. [PMID: 23553472]

23) Winterfeld U, et al.: Pregnancy outcome following maternal exposure
to pregabalin may call for concern. Neurology, 86: 2251-2257, 2016.
[PMID: 27194385]

M3k & 29 KET 4 hR) 4 & 40, MTADARER
EXHRT — %

24) Lattanzi S, et al.: Lacosamide during pregnancy and breastfeeding.
Neurol Neurochir Pol, 51: 266-269, 2017. [PMID: 28385340]

25) Patorno E, et al.: Pregabalin use early in pregnancy and the risk of
major congenital malformations. Neurology, 88: 2020-2025, 2017.
[PMID: 28446648]

26) Tomson T, et al.: Dose-dependent risk of malformations with
antiepileptic drugs: an analysis of data from the EURAP epilepsy and
pregnancy registry. Lancet Neurol, 10: 609-617, 2011. [PMID:
21652013]

27) Mostacci B, ESPEA Study Group, et al.: Adverse pregnancy outcomes
in women exposed to gabapentin and pregabalin: data from a
population-based study. ] Neurol Neurosurg Psychiatry, 89: 223-224,
2018. [PMID: 28716783]

28) McCluskey G, et al.: Zonisamide safety in pregnancy: Data from the
UK and Ireland epilepsy and pregnancy register. Seizure, 91: 311-315,
2021. [PMID: 34273670]

29) Dudukina E, et al.: Prenatal exposure to pregabalin, birth outcomes
and neurodevelopment - a population-based cohort study in four
Nordic countries. Drug Saf, 46: 661-675, 2023. [PMID: 37099261]

30) Tomson T, et al.: Teratogenic effects of antiepileptic drugs. Lancet
Neurol, 11: 803-813, 2012. [PMID: 22805351]

31) Adab N, et al.: Additional educational needs in children born to
mothers with epilepsy. ] Neurol Neurosurg Psychiatry, 70: 15-21,
2001. [PMID: 11118242]

32) Dean JC, et al.: Long term health and neurodevelopment in children
exposed to antiepileptic drugs before birth. ] Med Genet, 39: 251-259,
2002. [PMID: 11950853]

33) Adab N, et al.: The longer term outcome of children born to mothers
with epilepsy. ] Neurol Neurosurg Psychiatry, 75: 1575-1583, 2004.
[PMID: 15491979]

34) Rasalam AD, et al.: Characteristics of fetal anticonvulsant syndrome
associated autistic disorder. Dev Med Child Neurol, 47: 551-555,
2005. [PMID: 16108456]

35) Thomas SV, et al.: Motor and mental development of infants exposed
to antiepileptic drugs in utero. Epilepsy Behav, 13: 229-236, 2008.
[PMID: 18346940]

36) Vinten J, et al.: The behavioral consequences of exposure to
antiepileptic drugs in utero. Epilepsy Behav, 14: 197-201, 2009.
[PMID: 18992367]

37) Bromley RL, et al.: Early cognitive development in children born to
women with epilepsy: a prospective report. Epilepsia, 51: 2058-2065,
2010. [PMID: 20633039]

38) Cummings C, et al.: Neurodevelopment of children exposed in utero
to lamotrigine, sodium valproate and carbamazepine. Arch Dis Child,
96: 643-647, 2011. [PMID: 21415043]

39) Nadebaum C, et al.: Language skills of school-aged children prenatally
exposed to antiepileptic drugs. Neurology, 76: 719-726, 2011. [PMID:
21339499

40) Shallcross R, et al.: Child development following in utero exposure:
levetiracetam vs sodium valproate. Neurology, 76: 383-389, 2011.
[PMID: 21263139]

41) Meador KJ, et al.: Fetal antiepileptic drug exposure and cognitive
outcomes at age 6 years (NEAD study) : a prospective observational
study. Lancet Neurol, 12: 244-252, 2013. [PMID: 23352199]

42) Veiby G, et al.: Exposure to antiepileptic drugs in utero and child
development: a prospective population-based study. Epilepsia, 54:
1462-1472, 2013. [PMID: 23865818]

43) Bromley RL, et al.: The prevalence of neurodevelopmental disorders in
children prenatally exposed to antiepileptic drugs. ] Neurol Neurosurg
Psychiatry, 84: 637-643, 2013. [PMID: 23370617]

44) Christensen J, et al.: Prenatal valproate exposure and risk of autism
spectrum disorders and childhood autism. JAMA, 309: 1696-1703,
2013. [PMID: 23613074]

45) Rihtman T, et al.: Developmental outcomes at preschool age after fetal
exposure to valproic acid and lamotrigine: cognitive, motor, sensory
and behavioral function. Reprod Toxicol, 41: 115-125, 2013. [PMID:
23791930

46) Shallcross R, et al.: In utero exposure to levetiracetam vs valproate:
development and language at 3 years of age. Neurology, 82: 213-221,
2014. [PMID: 24401687]

47) Baker GA, et al.: IQ at 6 years after in utero exposure to antiepileptic
drugs: A controlled cohort study. Neurology, 84: 382-390, 2015.



[PMID: 25540307]

48) Gopinath N, et al.: Children (10-12 years age) of women with
epilepsy have lower intelligence, attention and memory: Observations
from a prospective cohort case control study. Epilepsy Res, 117: 58-62,
2015. [PMID: 26418668]

49) Wood AG, et al.: Prospective assessment of autism traits in children
exposed to antiepileptic drugs during pregnancy. Epilepsia, 56: 1047-
1055, 2015. [PMID: 25963613]

50) Bromley RL, et al.: Cognition in school-age children exposed to
levetiracetam, topiramate, or sodium valproate. Neurology, 87: 1943-
1953, 2016. [PMID: 27581218]

51) Deshmukh U, et al.: Behavioral outcomes in children exposed
prenatally to lamotrigine, valproate, or carbamazepine. Neurotoxicol
Teratol, 54: 5-14, 2016. [PMID: 26791321]

52) Bech LEF, et al.: In utero exposure to antiepileptic drugs is associated
with learning disabilities among offspring. ] Neurol Neurosurg
Psychiatry, 89: 1324-1331, 2018. [PMID: 30076271]

53) Barton S, et al.: Memory dysfunction in school-aged children exposed
prenatally to antiepileptic drugs. Neuropsychology, 32: 784-796, 2018.
[PMID: 29975072]

54) Elkjer LS, et al.: Association Between Prenatal Valproate Exposure and
Performance on Standardized Language and Mathematics Tests in
School-aged Children. JAMA Neurol, 75: 663-671, 2018. [PMID:
29459981]

55) Lacey AS, et al.: Educational attainment of children born to mothers
with epilepsy. ] Neurol Neurosurg Psychiatry, 89: 736-740, 2018.
[PMID: 29588327]

56) Cohen M]J, et al.: Fetal antiepileptic drug exposure and learning and
memory functioning at 6 years of age: The NEAD prospective
observational study. Epilepsy Behav, 92: 154-164, 2019. [PMID:
30660966]

57) Huber-Mollema Y, et al.: Behavioral problems in children of mothers
with epilepsy prenatally exposed to valproate, carbamazepine,
lamotrigine, or levetiracetam monotherapy. Epilepsia, 60: 1069-1082,
2019. [PMID: 31166022]

58) Christensen J, et al.: Association of Prenatal Exposure to Valproate and
Other Antiepileptic Drugs With Risk for Attention-Deficit/
Hyperactivity Disorder in Offspring. JAMA Netw Open, 2: ¢186606,
2019. [PMID: 30646190]

59) Daugaard CA, et al.: Association of Prenatal Exposure to Valproate and
Other Antiepileptic Drugs With Intellectual Disability and Delayed
Childhood Milestones. JAMA Netw Open, 3: €2025570, 2020.
[PMID: 33170264]

60) Wiggs KK, et al.: Antiseizure medication use during pregnancy and
risk of ASD and ADHD in children. Neurology, 95: €3232-¢3240,
2020. [PMID: 33115775]

61) Coste J, et al.: Risk of early neurodevelopmental disorders associated
with in utero exposure to valproate and other antiepileptic drugs: a
nationwide cohort study in France. Sci Rep, 10:17362, 2020. [PMID:
33093466]

62) Unnikrishnan G, et al.: Enduring language deficits in children of

—

women with epilepsy and the potential role of intrauterine exposure to
antiepileptic drugs. Epilepsia, 61: 2442-2451, 2020. [PMID:
33345345]

63) Huber-Mollema Y, et al.: Neurocognition after prenatal levetiracetam,
lamotrigine, carbamazepine or valproate exposure. ] Neurol, 267:1724-
1736, 2020. [PMID: 32112258]

64) Bjork MH, et al.: Association of Prenatal Exposure to Antiseizure
Medication With Risk of Autism and Intellectual Disability. JAMA
Neurol, 79: 672-681, 2022. [PMID: 35639399]

65) Dreier JW, et al.: Prenatal Exposure to Antiseizure Medication and
Incidence of Childhood- and Adolescence-Onset Psychiatric Disorders.
JAMA Neurol, 80: 568-577, 2023. [PMID: 37067807]

66) Ren T, et al.: Prenatal Carbamazepine Exposure and Academic
Performance in Adolescents: A Population-Based Cohort Study.
Neurology, 100: €728-¢738, 2023. [PMID: 36323520]

67) Reinisch JM, et al.: In utero exposure to phenobarbital and intelligence

deficits in adult men. JAMA, 274: 1518-1525, 1995. [PMID:

M3k & 29 KET 4 hR) 4 & 40, MTADARER
EXHRT — %

7474220]

68) Scolnik D, et al.: Neurodevelopment of children exposed in utero to
phenytoin and carbamazepine monotherapy. JAMA, 271: 767-770,
1994. Erratum in: JAMA, 271: 1745, 1994. [PMID: 7509419]

69) Rovet J, et al.: Effects of maternal epilepsy on children’s
neurodevelopment. Child Neuropsychology, 1: 150-157, 1995.

70) Wide K, et al.: Psychomotor development and minor anomalies in
children exposed to antiepileptic drugs in utero: a prospective
population-based study. Dev Med Child Neurol, 42: 87-92, 2000.
[PMID: 10698324]

71) Forsberg L, et al.: School performance at age 16 in children exposed to
antiepileptic drugs in utero--a population-based study. Epilepsia, 52:
364-369, 2011. [PMID: 21054354]

72) Ornoy A, et al.: Outcome of children born to epileptic mothers treated
with carbamazepine during pregnancy. Arch Dis Child, 75: 517-520,
1996. [PMID: 90146006]

73) Wide K, et al.: Psychomotor development in preschool children
exposed to antiepileptic drugs in utero. Acta Paediatr, 91: 409-414,
2002. [PMID: 12061356]

74) Gaily E, et al.: Normal intelligence in children with prenatal exposure
to carbamazepine. Neurology, 62: 28-32, 2004. [PMID: 14718692]

75) Husebye ESN, et al.: Language impairment in children aged 5 and 8
years after antiepileptic drug exposure in utero - the Norwegian
Mother and Child Cohort Study. Eur J Neurol, 27: 667-675, 2020.
[PMID: 31814202]

76) Knight R, et al.: Adaptive behaviour in children exposed to topiramate
in the womb: An observational cohort study. Seizure, 105: 56-64,
2023. [PMID: 36731257]

77) Pennell PB, et al (MONEAD Study Group).: Antiseizure Medication
Concentrations During Pregnancy: Results From the Maternal
Outcomes and Neurodevelopmental Effects of Antiepileptic Drugs
(MONEAD) Study. JAMA Neurol, 79:370-379, 2022. [PMID:
35157004]

78) Reisinger TL, et al.: Antiepileptic drug clearance and seizure frequency
during pregnancy in women with epilepsy. Epilepsy Behav, 29: 13-18,
2013. [PMID: 23911354]

79) Pennell PB, et al.: Lamotrigine in pregnancy: clearance, therapeutic
drug monitoring, and seizure frequency. Neurology, 70:2130-2136,
2008. [PMID: 18046009]

80) Petrenaite V, et al.: Individual changes in lamotrigine plasma
concentrations during pregnancy. Epilepsy Res, 65: 185-188, 2005.
[PMID: 16084694]

81) de Haan GJ, et al.: Gestation-induced changes in lamotrigine
pharmacokinetics: a monotherapy study. Neurology, 63: 571-573,
2004. [PMID: 15304599]

82) Fotopoulou C, et al.: Prospectively assessed changes in lamotrigine-
concentration in women with epilepsy during pregnancy, lactation and
the neonatal period. Epilepsy Res, 85: 60-64, 2009. [PMID:
19272754]

83) Berlin M, et al.: Therapeutic levetiracetam monitoring during
pregnancy: "mind the gap". Ther Adv Chronic Dis, 10: 1-10, 2019.
[PMID: 31191874]

84) Westin AA, et al.: Serum concentration/dose ratio of levetiracetam
before, during and after pregnancy. Seizure, 17: 192-198, 2008.
[PMID: 18180176]

85) Schelhaas M, et al.: Association of Levetiracetam Concentration With
Seizure Frequency in Pregnant Women With Epilepsy. Neurology, 100:
el72-e181, 2023. [PMID: 36257713]

86) Patsalos PN, et al.: Serum protein binding of 25 antiepileptic drugs in
a routine clinical setting: A comparison of free non-protein-bound
concentrations. Epilepsia, 58: 1234-1243, 2017. [PMID: 28542801]

87) Tomson T, et al.: Antiepileptic drug treatment in pregnancy: changes
in drug disposition and their clinical implications. Epilepsia, 54: 405-
414, 2013. [PMID: 23360413]

88) Pennell PB, et al (MONEAD Study Group): Antiseizure Medication
Concentrations During Pregnancy: Results From the Maternal
Outcomes and Neurodevelopmental Effects of Antiepileptic Drugs
(MONEAD) Study. JAMA Neurol, 79:370-379, 2022.



