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Selecting AEDs in special situations

Kanokwan Boonyapisit, M.D.
Siriraj Hospital

Which medications?
• ลักษณะการชักและประเภทของโรคลมชักของผูปวย
• การบริหารยา
• ผลขางเคียงของยากันชัก
• Drug interaction กรณีท่ีผูปวยไดยาหลายชนิดพรอมกัน
• Special situations

– Reproductive age
– Elderly
– Hepatic impairment
– Renal impairment

Traditional antiepileptic drugs

Phenobarbital
Phenytoin
Carbamazepine
Sodium valproate
Benzodiazepine

New antiepileptic drugs
Felbamate (1993)
Gabapentin (1993)
Lamotrigine (1994)
Topiramate (1996)
Tiagabine (1997)
Levetiracetam (1999)
Oxcarbazepine (2000)
Zonisamide (2000)
Pregabalin (2005)
Vigabatrin

Antiepileptic drug development Newest antiepileptic drugs

Stiripentol (2007)
Lacosamide (2008)
Rufinamide (2008)
Eslicarbazepine (2009)
Vigabatrin (2009)
Ezogabine (2011)
Perampanel (2012)
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Hepatic dysfunction

Effects Older AEDs New AEDs

Measurable increased in 
free fraction with 
hypoalbuminemia

PHT
VPA

-

Metabolism affected by 
renal disease

PB GBP, LEV, 
TPM

Metabolism affected by 
liver disease

CBZ, PHT, 
VPA

LTG, ZNS, 
OXC, TGB

Dosing adjustment for patients with 
impaired hepatic function

There is insufficient information available to 
make recommendations on the necessity of 
dosage adjustment

Patients with impaired hepatic function

Free fractions of diazepam, PHT, and VPA 
increase as a result of reduced circulating 
albumin concentrations. Frequent serum 
determinations of free fractions and gradual 
dose regulations are required.

Patients with impaired hepatic function

Caution should be taken if VPA is used 
inpatients with liver disease. 
Hepatic dysfunction is less of a concern with 
PB, gabapentin, levetiracetam, topiramate, 
and zonisamide. Renal dysfunction
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Effects Older AEDs New AEDs

Measurable increased in 
free fraction with 
hypoalbuminemia

PHT
VPA

-

Metabolism affected by 
renal disease

PB GBP, LEV, 
TPM

Metabolism affected by 
liver disease

CBZ, PHT, 
VPA

LTG, ZNS, 
OXC, TGB

Dosing adjustment for patients with  
impaired renal function

Creatinine clearance (mL/min) Dosage (mg)
Gabapentin
>60 400 tid
30-60 300 bid
15-30 300 od
<15 300 every other day
hemodialysis 200-300* supplement
Levetiracetam
>80 500-1500 bid
50-80 500-1000 bid
30-50 250-750 bid
<30 250-500 bid
hemodialysis 500-1000*q 24 hr then 250-500 mg 

supplement
*with supplement dose after HD

Dosing adjustment for patients with 
impaired renal function

Creatinine clearance (mL/min) Dosage (mg)
Topiramate
>70 Normal dosage
10-70 Decrease dosage 50%
<10 Decrease dosage 75%
hemodialysis Consider supplement

*with supplement dose after HD

Transplant patients

Using AEDs in transplant patients

CBZ, oxcarbazepine, PB, and PHT may 
reduce cyclosporine, tacrolimus, and 
corticosteroid blood levels with a delayed 
effect of up to 10 days.
Azathioprine, mycophenolate mofetil, and 
OKT3 metabolism are not significantly 
affected by AEDs.

HIV patients
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Epilepsia, 53(1):207–214, 2012

Recommendations
AED–ARV administration may be indicated in up to 55% 
of people taking ARVs. 
Patients receiving phenytoin may require a 
lopinavir/ritonavir dosage increase of approximately 50% 
to maintain unchanged serum concentrations (Level C: 
one class II study).
Patients receiving valproic acid may require a zidovudine
dosage reduction to maintain unchanged serum 
zidovudine concentrations (Level C).
Coadministration of valproic acid and efavirenz may not 
require efavirenz dosage adjustment (Level C: one class 
II study).

Epilepsia, 53(1):207–214, 2012

Recommendations
Patients may be counseled that it is unclear whether 
dosage adjustment is necessary when other AEDs and 
ARVs are combined (Level U).

Epilepsia, 53(1):207–214, 2012

Recommendations
It may be important to avoid enzyme inducing AEDs in 
people on ARV regimens that include protease inhibitors 
or non nucleoside reverse transcriptase inhibitors 
because pharmacokinetic interactions may result in 
virologic failure, which has clinical implications for 
disease progression and development of ARV 
resistance. If such regimens are required for seizure 
control, patients may be monitored through 
pharmacokinetic assessments to ensure efficacy of the 
ARV regimen (Level C: one class II study).

Epilepsia, 53(1):207–214, 2012

Brain tumors
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Patients with brain tumors

Based on observations from randomized 
studies, prophylactic use of AEDs is not 
recommended. After brain surgery, AEDS 
can be discontinued after 1 week in patients 
without a history of previous seizure

Glantz MJ, Cole BF, Forsyth PA, et al. 
Neurology 2000; 54:1886–93.

Potentials interaction between AEDs and 
chemotherapy

Enzyme inducing AEDs have been shown to 
have effects on levels of chemotherapy that 
metabolite through CYP 450
Taxanes, vinca alkaloids, methotrexate, 
teniposide, and camptothecin analogues 
such as irinotecan

Vecht CJ, Wagner GL, Wilms EB. Lancet Neurol 2003;2:404–9.

Potentials interaction between AEDs and 
chemotherapy

In a study of 716 children with ALL, 40 
children who were on enzyme-inducing AEDs 
had worse event-free survival (hazard ratio 
2.67 [95% CI, 1.50 to 4.76]), hematological 
relapse (3.40 [1.69 to 6.88]) and CNS relapse 
(2.90 [1.01 to 8.28]).
These children were found to have a higher 
clearance of teniposide and methotrexate.

Relling MV, Pui CH, Sandlund JT, et al. Lancet 2000;356:285–90 Kerrigan S, Grant R. Cochrane Database of Systematic
Reviews 2011, Issue 8: CD008586.

Authors’ conclusion

There is a lack of robust, randomised, controlled 
evidence to support the choice of antiepileptic drug for 
the treatment of seizures in adults with brain tumours. 
While some authors support the use of non enzyme-
inducing antiepileptic drugs, reliable, comparative 
evidence to provide clinical justification for this is limited. 
There is a need for further large, randomised, controlled 
trials in this area.

Kerrigan S, Grant R. Cochrane Database of Systematic
Reviews 2011, Issue 8: CD008586.

Expert opinion

Maschio M, Dinapoli L. J Neurooncol 2012
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Patients with psychiatric diseases

Issues to be considered

Effects of AEDs on psychiatric symptoms
Potential drug interaction of AEDs and 
psychiatric drugs.

Sedative, anxiolytic, 
antimanic properties
promote depression

Activating
anxiety-promoting 
Antidepressive effects

Selecting AEDs in patients with psychiatric 
comorbidities

Psychiatric 
comorbidities

Avoid Consider

Mood lability/ 
bipolar disorder

- LTG, CBZ, OXC, 
PHT, VPA

Anxiety FLB, LEV, LTG, 
TGB 

BZD, GBP, PBG 

Depression Barbiturates, LEV, 
PGB, TGB, TPM, 
VGB, ZNS 

LTG

Psychosis ETX, FLB, LEV, 
PHT, TGB, TPM, 
VGB, ZNS

-

Perucca P & MulaM. Epilepsy Behav 2013;26:440-9

Interaction with psychiatric drugs

Occur mostly with enzyme inducing AEDs
Reduce level of tricyclic antidepressants
Reduce level of typical and atypical 
antipsychotic
Reduce level of some SSRI and SNRI esp. 
citalopram, sertraline, mirtazapine, bupropion  
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Special issues in women with epilepsy

Special issues in women with epilepsy

Side effects of antiepileptic medications
Cosmetic side effects
Weight issues
Osteoporosis
Teratogenic effects

Contraception
Pregnancy
Lactation
How to advise the patients

Side effects of antiepileptic medications

Cosmetic side effects

Phenytoin: hirsutism, coarse facies, gum 
hypertrophy
Sodium valproate: weight gain, alopecia

Weight issues from AEDs Body weight changes with AEDs

Side effects AEDs Time frame Incidence Extent
Weight gain VPA 2-3 months 

and may be 
continue

Up to 30-40% 1-3% of BW
Up to 8% of BW 
(with high dose)

GBP 23%
PGB 18%
RTG

Weight loss TPM Stabilize after 
12-18 months

6-17% in leaflet
(upto 60% in 
review)

Up to 7.5% of BW
Dose dependent

ZNS 3%
FBM
STP

Gaitatzis A,  Sander JW. CNS Drugs 2013; 27:435–455
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AEDs and osteoporosis

Enzyme inducing AEDs may interfere with 
metabolism of vitamin D, therefore can cause 
increased incidence of osteoporosis with 
long term use.
Valproate may have effects on increased 
bone turnover

Svalheim S, et al. Acta Neurol Scand: 2011; 124 (Suppl. 191): 89–95.

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 AEDs: 

phenytoin, carbamazepine, primidone, 
phenobarbital.

Less-potent enzyme inducing AEDs:
oxcarbazepine, lamotrigine
topiramate >200 mg.

Contraception in epilepsy patients
AEDs that are non-enzyme inducing have no 
effect on oral contraceptives.

Non-enzyme inducing AEDs:
levetiracetam, gabapentin, tiagabine, valproic 
acid, zonisamide, pregabalin, vigabatrin, 
topiramate ≤200 mg.

Contraception in epilepsy patients
Oral contraceptives should contain >50 
micrograms of estrogen in the combination 
and external methods to prevent insufficient 
protection. 
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Pregnancy

Epilepsy and pregnancy

ไมมียากันชักตัวใดท่ีปลอดภัยตอเด็กในครรภ
มากกวาตัวอื่นอยางแทจริง

Malformation Risks of AEDs in Pregnancy

No AED 2-3%
Monotherapy 3.7%-6%
Polytherapy 6.1%-15%

AED Specific Malformation Rates in 
Pregnancy

Carbamazepine 2.1% to 4%
Gabapentin 3.7%
Lamotrigine 2.9% to 3.5%
Phenytoin 4.1% to 6.8
Valproic acid 6.1% 10.7%
Topiramate ?
Levetiracetam ?

UK Epilepsy and pregnancy Registry  JNNP 2005 
Swedish Medical Birth Registry  Acta Paediatr 2004;93:174
International lamotrigine Registry
North America Antiepileptic Drug Pregnancy Registry
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Risk of congenital malformation using AED 
in 1st trimester

AEDs taken during the first trimester 
probably increase the risk of MCMs in the 
offspring of WWE (two adequately sensitive 
Class II studies) but it cannot be determined 
if the increased risk is from all AEDs or from 
only one or some AEDs

Risk of congenital malformation using AED 
in 1st trimester

AEDs MCM risk Evidences
All AEDs Prob. increased 2 class II

(adeq.sensitive)

VPA monoRx Prob. increased 1 class II

VPA polyRx Prob. increased 1 class I

CBZ Prob. doesnot 1 class I

LTG Insuff. evidences 1 class I
(inadeq.sensitive)

Other specific 
AEDs

Insuff. evidences No class III

Risk of congenital malformation using 
AED in 1st trimester

If possible, avoidance of the use of VPA as 
part of polytherapy during the first trimester 
of pregnancy should be considered to 
decrease the risk of MCMs (Level B)
If possible, avoidance of the use of VPA 
monotherapy during the first trimester of 
pregnancy may be considered to decrease 
the risk of MCMs (Level C).

Hernández-Díaz S, et al. Neurology 2012;78;1692

Polytherapy VS monotherapy

Polytherapy probably contributes to the 
development of MCMs in the offspring of 
WWE as compared to monotherapy (one 
Class I study)
To reduce the risk of MCMs, avoidance of the 
use of AED polytherapy during the first 
trimester of pregnancy, if possible, 
compared to monotherapy should be 
considered (Level B).

Lamotrigine

Wlodarczyk BJ, et al. Am J Med Genet 2012

1.4-5.2% OR 0.37-1.44
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Levetiracetam

Wlodarczyk BJ, et al. Am J Med Genet 2012

2%

Topiramate

Wlodarczyk BJ, et al. Am J Med Genet 2012

2-4.8% OR 2.8

Gabapentin

Wlodarczyk BJ, et al. Am J Med Genet 2012

0.8-5.9% OR 1.33

Are there specific MCMs associated with 
specific AEDs?

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

PHARMACOKINETIC OF AEDS 
DURING PREGNANCY

Changes in AEDs clearance or levels

AEDs Level changes Evidences
LTG >35% 1 class I, 2 class II
CBZ Up to 12% 1 class I
PHT Free PHT up to 

16%
1 class I

OXC MHD conc. up 
to 36-61%

2 class III

LEV Up to 60% 1 class II

PB, VPA, 
ETX

Insufficient data
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Changes in AED level or clearance

Monitoring of lamotrigine, carbamazepine, 
and phenytoin levels during pregnancy 
should be considered (Level B) 
Monitoring of levetiracetam and 
oxcarbazepin levels during pregnancy may 
be considered (Level C)
There is insufficient evidence to support or 
refute a change in phenobarbital, valproate, 
primidone, or ethosuximide levels related to 
pregnancy (Level U)

BREAST FEEDING IN WOMEN 
WITH EPILEPSY

Breast milk penetration

Valproate, phenobarbital, phenytoin, and 
carbamazepine may be considered as not 
transferring into breast milk to as great an 
extent as primidone, levetiracetam, 
gabapentin,lamotrigine, and topiramate 
(Level B when compared to primidone and 
levetiracetam and Level C when compared to 
gabapentin, lamotrigine, and topiramate).

WHAT WE SHOULD DO?

Epilepsy and pregnancy

ควรมีการใหความรูเก่ียวกับโอกาสและความเส่ียงท่ี
จะเกิดความผิดปกติของเด็กในครรภสําหรับหญิงวัย
เจริญพันธุท่ีตองรับประทานยากันชัก เพ่ือผูปวยจะ
ไดสามารถวางแผนและตัดสินใจเรื่องการต้ังครรภ
ลวงหนาได

Epilepsy and pregnancy

ควรวางแผนลวงหนากอนการต้ังครรภเน่ืองจาก
ในกรณีที่มารดาไมมีอาการชักนานเกิน 2 ปอาจพิจารณา
หยุดยากันชักได

ในกรณีที่คุมอาการชักไดดี และมารดารับประทานยากันชัก
มากกวา 1 ชนิดอาจพิจารณาลดขนาดยาหรือลดยาเหลือ 1 
ชนิด เพ่ือลดโอกาสการเกิดผลขางเคียงตอทารกในครรภ
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Epilepsy and pregnancy

ควรวางแผนลวงหนากอนการต้ังครรภเน่ืองจาก
ควรหลีกเล่ียงการใชยากันชักที่มี teratogenic effect สูง เชน 
sodium valproate ในชวงการตั้งครรภหากสามารถทําได

Epilepsy and pregnancy

ในขณะท่ีผูปวยต้ังครรภไมควรปรับหรือเปลี่ยนยา
กันชัก เน่ืองจากโอกาสท่ีจะเกิดอันตรายตอมารดา
และทารกในครรภหากผูปวยเกิดการชักมีมากกวา
โอกาสการเกิดผลขางเคียงตอทารกในครรภ
ควรมีการตรวจคัดกรองความผิดปกติของเด็กใน
ครรภมารดา โดยเฉพาะ malformation ท่ีพบไดบอย
และรุนแรง เชน neural tube defect

Epilepsy and pregnancy

ในผูหญิงวัยเจริญพันธควรไดรับ folic acid 
supplementation ในขนาด 4-5 mg/d ซึ่งจาก
การศึกษาที่ผานมา อาจชวยลดโอกาสการเกิด
neural tube defects ไดบาง

ในผูปวยที่ไดรับ enzyme inducing AEDs เด็ก
แรกคลอดควรไดรับ vitamin K supplement 
หลังคลอดเชนเดียวกับเด็กอ่ืนๆ

Which medications?
• ลักษณะการชักและประเภทของโรคลมชักของผูปวย
• การบริหารยา
• ผลขางเคียงของยากันชัก
• Drug interaction กรณีท่ีผูปวยไดยาหลายชนิดพรอมกัน
• Special situations

– Reproductive age
– Elderly
– Hepatic impairment
– Renal impairment


