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Study or Subgroup Log [Odds SE Weight Odds Ratio 1V, Odds Ratio IV, Random, 95% CI
Ratio] Random, 95% ClI

Guo 2015 -1.0498 0.2855 48.4% 0.35[0.20, 0.61] ——

Li 2019 -1.6195 0.6177 10.3% 0.20 [0.06, 0.66] -

Matsubara 2020 -0.821 0.3093 41.2% 0.44 [0.24, 0.81] ——

Total (95% Cl) 100.0% 0.36 [0.25, 0.54] | I‘ | |

Heterogeneity: Tau” = 0.00; Chi* = 1.37, df =2 (P = 0.51); I’'= 0% | 0.01 O.I1 1 16 100 |

Test for overall effect: Z=5.11 (P < 0.00001)
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Plasma Elimination half-life (h)
protein  Coadministered Coadministered with Coadministered with
Linear Nonlinear binding with a non-inter- an AED cytochrome an AED cytochrome

Antiepileptic drug (AED)  kinetics  kinetics (%) acting drug P450 inducer P450 inhibitor

First-generation AEDs

Carbamazepine Yes® 75 16-24 9-10 A
Clobazam Yes 85 10-58 <10-58 A
Clonazepam Yes 85 19-40 <19-40 A
Diazepam Yes 98 24-48 16-32 A
Ethosuximide Yes 0 40-60 34-56 A
Phenobarbitone Yes 50 80-100 80-100 >80-100
Phenytoin Yes” 90 7-42 <7-42 >7-42
Primidone Yes 25 8-12 3-11 A
Valproate Yes® 20 8-18 2-12 A
Second-generation AEDs
Felbamate Yes 25 1223 14 A
Gabapentin Yes’ 0 59 - -
Lamotrigine Yes 56 22-38 14-15° 70"
Levetiracetam Yes 0 6-8 = =
Oxcarbazepine® Yes 40 5-30 6-19 5-28
Tiagabine Yes 98 5-8 2-5 A
Topiramate Yes 15 19-25 9-12 A
Vigabatrin Yes 0 o~ 4-6 A
Zonisamine Yes® 60 57-68 27-37 -

A, Half-life values have not been formally investigated, but plasma levels would be expected to be increased during
combination therapy; -, no data available, but an effect is not expected; AED, antiepileptic drug.

“Due to autoinduction.

®Due to saturation of metabolism.

°Due to saturation of plasma protein binding.

“Due to saturation of gastrointestinal absorption.

“Refers to MHD metabolite table 3.

'Dose or plasma concentration dependent.

9Glucuronidation induced.

"Glucuronidation inhibited.
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Not
Undergo meta- Affects Does not affect Associated associated
Undergo renal bolic transforma- drug-metabolis- drug-metabolis-  with AED with AED

Antiepileptic drug (AED) elimination tion ing enzymes  ing enzymes  interactions interactions

First-generation AEDs

Carbamazepine Yes Yes Yes
Clobazam Yes Yes Yes
Clonazepam Yes Yes Yes
Diazepam Yes Yes Yes
Ethosuximide Yes Yes
Phenobarbitone Yes Yes Yes Yes
Phenytoin Yes Yes Yes
Primidone Yes Yes Yes Yes
Valproate Yes Yes Yes

Second-generation AEDs

Felbamate Yes Yes Yes Yes
Gabapentin Yes Yes Yes
Lamotrigine Yes® Yes Yes
Levetiracetam Yes® Yes Yes
Oxcarbazepine Yes Yes Yes Yes
Tiagabine Yes Yes Yes
Topiramate Yes Yes Yes Yes
Vigabatrin Yes Yes Yes
Zonisamine Yes Yes Yes Yes

“Refers to the glucuronide metabolite of lamotrigine.

®Indicates that metabolism is nonhepatic.

LATABINIILDN metabolism Aa9eNTudEn Fan1T199 3
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Drugs (dosage)

Affected drugs

Influence

Pharmacodynamic effects

Losartan (50 mg)

Aliskiren (75 mg)
Amlodipine (5/10 mg)
Hydrochlorothiazide (50mg)

Pioglitazone (5 mg)
Metformin (1000 mg)
Amlodipine (5/10 mg)
Diltiazem (10 mg)
Verapamil (20 mg)
Amlodipine (10 mg)
Amlodipine (10 mg)
Amlodipine (10 mg)
Diltiazem (180-360 mg)
Verapamil (240-360 mg)
Zofenopril (15 mg)

Enalapril (30 mg)

Captopril (50 mg)

Captopril (25 mg)

Enalapril (30 mg)

Cilazapril (20 mg)
Simvastatin (10 mg)

Lovastatin (20 mg)

Atorvastatin (25 mg)
Captopril (25 mg)

Fosinopril (10 mg)

GBP
CZP , VPA
PGB
CBZ

PHT, VPA, PB, OXC, LTG, TPM

TPM
TPM
LTG
LTG
LTG

Ethosuximide

VPA
PB

CBzZ
CBz

CBZ,VPA, GBP,

FBM, PB, PHT

greatest:

CBZ, VPA,

less:

PHT , FBM,

least:
DzP , PB

CBZ,LTG,

Topiramate
CBzZ
LTG
VPA
CBZ,
VPA,
CBzZ,
TPM , VPA
greatest:
CBZ,
less:
DZP,
least:
GPB,
CBZ,
LEV
greatest:

FBM

LTG, VPA,

less:
DZP , PB

greatest:

CBZ, FBM,

,PB, PHT

PHT,
cBZ,
DZP,

LTG,

LEV,
DzP,

LTG,

GBP

PHT ,

PB

PHT,

FBM

PM,

OXC,
FBM,

CBZ

GBP,

LTG, TPM, DZP,

TPM

VPA, PB, OXC,

PB

,GBP, LTG, PB, PHT,

VPA

PHT, PB
GBP,LTG, TPM, VPA

LTG, TPM, VPA , DZP

Convulsive threshold for GBP/N
Anticonvulsant effects of ASMs
Anticonvulsant effects of PGB
Anticonvulsant effects of CBZN
NI

NI

TPM exposurez/

Anticonvulsant effects of LTGA
Anticonvulsant effects of LTGM
Anticonvulsant effects of LTGN

Anticonvulsant effects of ethosuximide/™

Synergism
Synergism
Synergism
Synergism
NI

NI
Antagonism
Synergism
Synergism
Synergism

Synergism

Anticonvulsant effects of valproate magnesium/N Synergism

Anticonvulsant effects of PB/N
Concentration of CBZAN
Concentration of CBZ/
Anticonvulsant effect of ASMs

NI
Anticonvulsant effect of ASMs/

Anticonvulsant effect of ASMs
NI

Anticonvulsant effect of ASMs/M
The protective action of VPAN
NI

NI
Antiseizure effect of ASMs/N

Anticonvulsant effect of ASMs/

Anticonvulsant effect of ASMs

Anticonvulsant effect of ASMs/
Anticonvulsant effect of ASMs/M

Anticonvulsant effect of ASMs/N

NI

Synergism
Synergism
Synergism

Synergism

NI

Synergism

Synergism
NI

Synergism
NI
NI

Synergism

Synergism

Synergism
Synergism
Synergism

Synergism

NI

msSnungUoslsarnasaidoaduevatioduovanaineaingIINAdIT (cardioembolic

stroke)

wailasiunslludilnanisldaazaredniaanngy direct oral anticoagulant (DOAC) Wudndl

gunsmiseniuensinge 18 tnaaniz ASM LAties Asnn31a9 5 uaznIni 2
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i 2 Tanaiianazidensenludileeildan DOAC fauiuenfiudn (AEDs)

Concurrent use of DOAC and AEDs vs DOAC alone

AEDs Major Bleeding Rate Ratio (95% Confidence Intervals)

Carbamazepine 1.13(0.74, 1.73) ®
——

Gabapentin 1.22 (0.98, 1.52)
Lamotrigine 1.08 (0.44, 2.61) .
Levetiracetam 2.50 (2.22, 2.83)
Oxcarbazepine 1.07 (0.78, 1.47) ¢

) — e
Phenobarbital 0.88 (0.68, 1.14)

—_————
Phenytoin 2.50 (2.13,2.93)
—
Pregabalin 1.14 (0.87, 1.48)
Topiramate 1.09 (0.65, 1.81)
——
Valproic acid 2.79 (2.49, 3.12)
Zonisamide 1.43 (0.65, 3.19)
0 0.5 1 1.5 2 25 3 8i5)

AURINIENTZNIN ASM WAz DOAC Famn9ei 6
patiunnsansasdanld ASM idaansde TawA ASM

A1919% 6 eNAUENTN drug-drug interaction LGN DOAC

naulua 16un pregabalin, zonisamide, brivaracetam,

gabapentin, lacosamide, lamotrigine, ethosuximide

Via Dabigatran etexilate Apixaban Edoxaban Rivaroxaban
P-gp substrate Yes Yes Yes Yes
CYP3A4 substrate No Yes (#25%) No (<4%) Yes (#18%)
Drug
Oxcarbazepine CYP3A4 induction; P-gp com-
petition
Phenobarbital Strong CYP3A4/possible P-gp
induction SmPe SmPe
Phenytoin Strong CYP3A4/P-gp induc-
’ tion; Pg—qp competitigcj): SmPe SmPe
Pregabalin - No relevant interaction known/assumed
Topiramate CYP3A4 induction; CYP3A4

competition

Valproic acid

CYP3A4/P-gp induction/inhibition

Zonisamide

CYP3A4 competition; weak
P-gp inhibition

No relevant interaction known/assumed (SmPc)

P-gp substrate

Yes

Yes

Yes

Yes

CYP3A4 substrate

No

Yes (#25%)

No (<4%)

Yes (#18%)

Drug

Brivaracetam

No relevant interaction known/assumed

Carbamazepine

Strong CYP3A4 P-gp induction
CYP3A4 competition

Ethosuximide

CYP3A4 competition

-50% (SmPc)

SmPc

No relevant interaction known/assumed

Gabapentin - No relevant interaction known/assumed
Lacosamide - No relevant interaction known/assumed
Lamotrigine P-gp competition No relevant interaction known/assumed

Levetiracetam

P-gp induction; P-gp competition

Colour coding is based on the respective NOAC SmPC (summary of product characteristics), drug interaction databases or export option.

White (No) relevant drug-drug interaction anticipated
Blue (dark) Contraindicated due to reduced NOAC plasma levels.

Blue (light) Caution required, especially in case of polypharmacy or in the presence of >,= 2 light blue interactions due to reduced
NOAC plasma levels.
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A9199 7 N1IANHIINLANAWENE drug-drug interaction AiLaNgx DOAC
ASM Presumed effect” Reported effect on DOACs
Dabigatran Apixaban Rivaroxaban Edoxaban

Established ASMs

Carbamazepine

Phenobarbital

Phenytoin

Primidone

Other ASMs

Cenobamate

Oxcarbazepine

Topiramate

Brivaracetam

Clobazam
Eslicarbazepine
acetate
Ethosuximide
Felbamate
Gabapentin
Lacosamide
Lamotrigine

Levetiracetam

Perampanel
Pregabalin

Rufinamide
Stiripentol

Tiagabine

Valproic acid

Vigabatrin

Zonisamide

P-gp/CYP inducer (potent)

P-gp/CYP inducer (potent)

P-gp/CYP inducer (potent)

P-gp/CYP inducer (potent)

CYP3A4 inducer (moderate)
CYP2C19inhibitor (moderate)
CYP3A4 inducer (minor)
CYP2C19 inhibitor (minor)

CYP3A4 inducer (minor)
CYP2C19 inhibitor (minor)

CYP2C19, epoxide
Hydrolase inhibitor (minor)
CYP2D6 inhibitor (minor)
CYP3A4 inducer (minor)”
CYP2C19 inhibitor (minor)
NR

?

No effect

No effect

?

?

CYP3A4 inducer (minor)
No effect

CYP3A4 inducer (minor)
CYP2E1 inhibitor (minor)
?

No effect

?

CYP2C9 inducer
(minor)

P-gp inhibitor
(minor)®

Decreased concentration
(RS, CR)

Treatment failure (RS)

Decreased concentration
(RS, CR)

Decreased concentration
(RS, CR)
Treatment failure (RS,CR)

Decreased concentration (RS)

NR

Decreased concentration (RS)

NR

NR

NR

NR

NR

No effect on concentration
(CS) or treatment failure (RS, CS)
Treatment failure (RS, PC)

NR
NR
NR

NR
NR

No effect (RS, CS)
Treatment failure (RS)

NR

NR

Decreased concentration
(RS, CS, CR)
Treatment failure (RS, PC, CR)

Decreased concentration
(RS, CS, CR)

Treatment failure (CR)
Decreased concentration
(RS, CS, CR)

Treatment failure (RS, CR)

Decreased concentration (RS, CS)

NR

Decreased concentration (RS)

NR

NR

NR
NR

NR

NR

NR

NR

NR

No effect on concentration
(CS, CR)

or treatment failure (RS, CS)
Treatment failure (RS, PC)

NR
NR
NR

NR

NR

No effect (RS, CS)
Treatment failure (RS,
PC)

NR

NR

Decreased concentration
(RS, CS, CR)

Treatment failure (RS, PC,
CR)

Decreased concentration
(RS, CR)

Treatment failure (PC, CR)
Decreased concentration
(RS, CR)

Treatment failure (RS, CR)
Decreased concentration (RS)

Treatment failure (CR)

NR

Decreased concentration
(RS, CR)

Treatment failure (CR)
Decreased concentration
(CR)

Treatment failure

(CR)

NR

NR
NR

NR

NR

NR

NR

NR

No effect on concentration
(CS) or treatment failure (RS,
CS) Decreased concentra-
tion (CR) Treatment failure
(RS, PC, CR)

NR

NR

NR

NR

NR

No effect (RS, CS)
Increased concentration
(CR)

Decreased concentration
(CR)

Treatment failure (RS, CR)
NR

NR

Decreased concentration
(Cs)
No effect (CR)

NR

Treatment failure (RS)
No effect (CS)

NR

NR

NR

NR

NR
NR

NR

NR

NR

NR

NR

No effect on concentration
(CS) or treatment failure
(RS, CS)

NR
NR
NR

NR

NR
No effect (RS,CS)

NR

NR

ASMs antiseizure medications, CR case report, CS case series, CYP cytochrome P450, DOACs direct oral anticoagulants, PC prospective cohort,

P-gp P-glycoprotein, NR not reported, RS retrospective study, ? inconsistent/undetermined

*Presumed effect as reported in the US Food and Drug Administration prescribing information

bAs reported in the Electronic Medicines Compendium, UK

cAs reported in the European Medicines Agency-European Public Assessment Report
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