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Which medications?

• ลักษณะการชักและประเภทของโรคลมชักของผู้ป่วย

• การบริหารยา

• ผลข้างเคียงของยากันชัก

• Drug interaction กรณีทผู้ีป่วยได้ยาหลายชนิดพร้อมกัน

• Special situations
– Reproductive age

– Elderly

– Hepatic impairment

– Renal impairment



Antiepileptic drug development



Special situations



Special situations

Hepatic and renal dysfunction

Other medical conditions

 Transplant patients

 HIV infected patients

 Patients with brain tumor

Psychiatric patients

Elderly

Women



Hepatic and renal dysfunction



Seizures and epilepsy in this condition

More acute seizures and status 
epilepticus precipitated by metabolic 
causes

Need to differentiate between 
alteration of consciousness from 
metabolic encephalopathy and 
nonconvulsive status epilepticus
(Clinically and EEG)







Hepatic dysfunction



Factors affecting hepatic clearance

The extent of drug binding to the 
blood component

Hepatic blood flow
Hepatic metabolic activity



AED Protein 
binding % 

T/2 Site of elimination Remarks 

Gabapentin 0 4-6 Renal, 100% 

Not metabolize 

Dose dependent absorption 

Lamotrigine 55 15-30 Hepatic, 90% 

Glucoronidation 

Clearance increased by 
enzyme inducing AEDs, 
reduced by VPA 

Topiramate 9-17 15-23 Renal, 40-70%

 

 

Fraction hepatically 
metabolized, increased by 
enzyme inducing AEDs 

Levetiracetam 0 6-8 Renal, 66%; 
hydrolysis of 
acetamide gr, 34% 

Metabolism is nonhepatic 
hydrolysis 

Oxcarbazepine 40 4-9 Hepatic, 70% 

Hepatic conversion 
to active metabolite 

Based upon 10 Hydroxy 
carbazepine (MHD), the major 
active metabolite 

Zonisamide 40-60 24-60 Hepatic, 70%

 

Clearance increased by 
enzyme inducing AEDs 

Pregabaline 0 6 Renal

Not metabolize 



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.



Renal 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 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 
 



AEDs that can cause renal stone

Topiramate
Zonisamide



Using AEDs in patients with other 
medical conditions



Metabolic pathways of AEDs



Effects on hepatic enzymes

Enzyme inhibitor Enzyme inducer

Sodium valproate Phenytoin

Carbamazepine

Phenobarbital



Interaction with other drugs

Interaction between CYP3A4 inhibitors and 
carbamazepine

Warfarin 

OCPs

Psychiatric drugs

Cardiac drugs

Chemotherapy and immunosuppressive 
agents



Commonly used medications that inhibit 
the CYP3A4 isoenzymes



Drug interaction with warfarin

Metabolites through CYP3A4, 2C9

Phenytoin, phenobarbital and carbamazepine 
reduce the concentration of warfarin by up to 
50-65%

Phenobarbital and carbamazepine also 
reduce the anticoagulation effects of warfarin 
metabolites

Newer AEDs do not have signinificant
interaction with anticoagulant 



Stollberger C, et al. Epi Res 2016;126:98-101



Intestinal absorption and renal 
elimination of NOACs are dependent 
on the intestinal and renal 
permeability glycoprotein (P-gp) 
efflux transporter protein system 

Some NOACs are substrates of the 
hepatic CYP3A4 enzymes 

Induction of P-gp or CYP3A4 might 
decrease serum NOAC levels, reduce 
anticoagulant effects and lead to an 
increase in embolic risk. 



Pharmacokinetic drug interactions mediated by P-gp alone (dabigatran) 
or in combination with CYP3A4 enzymes (rivaroxaban and apixaban) 
have been reported

Chin PK, Wright DF, Zhang M, et al. C. Drugs R. D. 2014;14: 113–23.
Hellwig T, Gulseth M. Ann. Pharmacother 2013;47: 1478–87.
Serra W, Li Calz M, Coruzzi P. Clin. Pract 2015; 5: 788



Drug interaction with OCPs 

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.

 





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



Interaction between ARVs and AEDs

ARV Protein binding 
(%)

Metabolism Potential drugs that 
may have 
interaction with 
AEDs

AEDs that
may have 
interaction 
with

NRTI Min- 38 Gluc Zidovudine VPA

NNRTI 50-90 CYP450

PI >99 CYP450 Lopinavir/ Ritonavir PHT



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 (PI) dosage increase of approximately 
50% to maintain unchanged serum concentrations (Level 
C: one class II study).

 Patients receiving valproic acid may require a zidovudine 
(NRTI) dosage reduction to maintain unchanged serum 
zidovudine concentrations (Level C).

 Coadministration of valproic acid and efavirenz (NNRTI) 
may not require efavirenz dosage adjustment (Level C: 
one class II study).

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



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



Potentials interaction between AEDs and 
chemotherapy

In a study on glioblastoma multiforme 
treated with adjuvant CCNU after surgery and 
radiotherapy, patients receiving enzyme-
inducing AEDs (carbamazepine in80% of 
patients) had a significantly shorter 
survival,10.8 versus 13.9 months, than 
patients treated withnon-enzyme-inducing 
AEDs (valproic acid in 80% of patients)

Oberndorfer S, et al. J Neurooncol 2005;72:255–60



Patients with brain tumors

Enzyme-inducing AEDS can interfere with 
the level of concomittent chemotherapy and 
should be avoided.

Valproic acid may be considered as a first-
line agent, although physicians should be 
aware of the potentially enhanced toxicity of 
concomitant agents that share the same P-
450 coenzyme metabolic pathway. 



Patients with brain tumors

Newer AEDs that do not metabolite through 
CYP 450 system also can be used.

More evidence is still needed. 



Treatment with AEDs in 
the elderly



Issues in treatment of epilepsy in the elderly

Changes in pharmacokinetics of AEDs in the 
elderly

Side effects of the AEDs esp. cognitive side 
effects

Osteoporosis

Drug interaction



Pharmacokinetic changes in the elderly

Lean body mass 

Total body water mass 

Proportion of fat 

Volume distribution of hydrophilic drugs and 
lipophilic drugs 

Serum drug concentrations 



Pharmacokinetic changes in the elderly

Decreased albumin level leads to increased 
free fraction of drugs in the body.

Measurement of total serum drug 
concentration may not reflect the true 
unbound drug level.

Reduce hepatic metabolism (evidence is still 
unclear) and reduce renal excretion with 
reduction of creatinine clearance 



Caution of SE of AEDs in elderly
AEDs Special precautions

Phenobarbital Drowsiness, cognitive dysfunction
May reduce effects of other drugs (enzyme inducer)

Phenytoin Reduced metabolism and clearance
Reduced protein binding  increased free fraction
Increase incidence of adverse effects
PHT level may be increased by amiodarone, cimetidine, 
isoniazid, trazodone
May reduce effects of other drugs (enzyme inducer)

Carbamazepine Increase incidence of adverse effects
May reduce effects of other drugs (enzyme inducer)
Hyponatremia

Sodium valproate Drowsiness, parkinsonism
Thrombocytopenia

Oxcarbazepine Increase incidence of adverse effects
Hyponatremia

Topiramate Cognitive side effects at higher dosage (can be avoided by 
slow titration)



Interaction between AEDs and drugs for dementia

Jenssen S, Schere D.  American Journal of Alzheimer’s Disease & Other Dementias 
2010;25:18-26







AEDs and osteoporosis



Epilepsy increases the risk of bone 
disease.

The relative risk for 
 osteopenia varies from 1.3 to 3.8

 osteoporosis from 1.7 to 3.8

 fractures from 1.7 to 6.1.



Phabphal K, 
Bone 2009;45:232–7.

In a study from Thailand
BMD values were found to be reduced to 

osteopenic levels in 36% of 123 adult 
patients with epilepsy and to 
osteoporotic levels in 4.1%

Although 20% of the patients had 
vitamin D deficiency, this was unrelated 
to low BMD.

Low body mass index, female gender, 
and longer duration of treatment were 
risk factors for bone loss.



Enzyme inducing AEDs

Increased metabolism of vitamin D

Reduced intestinal absorption of calcium

Decreased BMD

Low serum calcium, secondary hyperparathyroidism,



AEDs that have effects on bone health

Enzyme inducing AEDs: PHT, CBZ, PB
Less evidence in: VPA
Possible evidence in: TPM, OXC

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



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