Personalizing Approaches in Selecting AEDs
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As other field of medicine the concept of individualized therapy in epilepsy is becoming increasingly important in the treatment of
patients with epilepsy, however the predictive markers for disease prognosis and treatment outcome are still limited. As the identi-
fication of genetic markers is increasing, we may divide the genetic biomarkers into three parts; 1) for prognosis of the epilepsy syn-
drome, 2) for the response to medication, and 3) for the risk for side effects for selected AEDs.
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The identification of valid biomarkers for predicting the
outcome of diseases or improvement of drug response, as
well as avoidance of side effects is an emerging field of inter-
est in medicine. As other field of medicine the concept of in-
dividualized therapy in epilepsy is becoming increasingly
important in the treatment of patients with epilepsy, how-
ever the predictive markers for disease prognosis and treat-
ment outcome are still limited, Traditionally, the clinical de-
cision process for selection of an antiepileptic drug (AED) is
trial and error fashion predominately based on the patient’s
epileptic syndrome and side effect profiles of the AEDs,
Although standard dosages of AEDs are used, the response
of an individual patient to a specific AED is generally
unpredictable, Furthermore, there are only few clues to pre-
dict the occurrence of side effects from AEDs on clinical
background. Therefore, there is an urgent need for valid

predictive biomarkers to guide patient-tailored individualized
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treatment strategies in epilepsy. As the identification of
genetic markers is increasing, we may divide the genetic
biomarkers into three parts; 1) for prognosis of the epilepsy
syndrome, 2) for the response to medication, and 3) for the
risk for side effects for selected AEDs, Although an increas-
ing number of cases with epileptic encephalopathy with mu-
tations of KCNQ2 has been described, the identification of a
mutation in KCNQ2 or KCNQ3 in the case of benign familial
neonate/infantile seizures is associated with a positive
prognosis. The identification of a mutation in PRRT2 in-
dicates a good prognosis with normal psychomotor devel-
opment and mostly seizure freedom without medication in
the long term, Hence, the identification of biomarkers can
help to predict outcome in the benign familial epilepsies of
childhood, SCN1A is the gene with the most frequent muta-
tions in epilepsy published to date, comprising a large spec-
trum of epilepsy phenotypes. At the benign end of the spec-
trum, patients with generalized epilepsy with febrile seiz-
ures plus (GEFS+) and even simple familial febrile seizures
have been described. Whereas point mutations in SCN1A
are found in GEFS+ families, many of the severe myoclonic

epilepsy of infancy (SMEI) carry de novo nonsense muta-

2014 HEHIZDLSIS| H337E S8 THE - 240l -



ook
oX
r
>
mx
i
10
=
O
Rall
Hu

tions predicting truncated proteins without function.
Concerning clinical management and prognosis, truncating
or other deleterious mutations in SCN1A serve as biomarkers
to predict an unfavorable prognosis and a bad response to
sodium channel blockers. The prediction of AED efficacy is
particularly important for approximately 30 % of pharmacor-
esistant patients who do not respond to the first or second
AED. About 15 % of pharmacoresistant patients become
seizure-free after responding to the third, fourth, or later
AED that is tried in the course of systematic treatment, To
predict such late responses, genetic biomarkers would avoid
long periods of trial and error until the right drug is found.
Among the different drug efflux transporters, MDR1 [P-gly-
coprotein (Pgp)], which is encoded by the ABCB1 gene, is
the best characterized. The first study, in 2003, suggested
that the 3435C ) T polymorphism of ABCB1 gene may ex-
plain resistance to AED therapy in epilepsy, but several oth-
er association studies, as well as meta-analyses, have clearly
demonstrated that the impact of ABCB1genetics on the phar-
macoresistance of AEDs is inconsistent. The clinical rele-
vance, however, is still controversial as some studies have
shown a positive and some a negative association between
ABCBI variants and response to AEDs, However, the con-
cept that Pgp expression and function may be directly asso-
ciated with pharmacoresistant temporal lobe epilepsy in pa-
tients has been very recently corroborated by a highly attrac-
tive approach investigating Pgp activity in patients with epi-
lepsy using positron emission tomography technology. Most
of the AEDs are metabolized hepatically, and several phase
1 and 2 drug-metabolizing enzymes are involved. In partic-
ular, cytochrome P450 (CYPs) enzymes are of interest as
several genetic variants in CYP isozymes have been identi-
fied in the past, substantially altering enzyme expression
and function with clinical consequences. Phenytoin (PHT) is
predominantly metabolized by CYP2C9 and, to a lesser ex-
tent, by CYP2C19. Loss-of-function polymorphisms in both
of these liver enzymes result in impaired PHT metabolism
and, consequently, to elevated plasma levels of PHT. Poor
metabolizers who are carrying homozygous loss-of-function
variants are particularly at risk for the development of side

effects as PHT is a drug with a narrow therapeutic window.,
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Severe allergic skin reactions, such as Stevens—Johnson syn-
drome (SJS) and toxic epidermal necrolysis (TEN) can ap-
pear upon treatment with carbamazepine (CBZ). The hu-
man leucocyte antigen (HLA) allele HLA-B*1502 is strongly
associated with SJS or TEN upon CBZ therapy in the Chinese
population, HLA-B*1502 does not seem to be a predictive
marker for CBZ-induced skin reactions in the Korean and
Japanese populations, while HLA-B*1511 is a predictor in
these Asian subgroups. In a prospective study with more
than 4000 patients considered for treatment with CBZ in
Taiwan it was shown that genetic testing completely pre-
vents SJS and TEN when all patients carrying the HLA-B*
1502 allele (7.7 %) are treated with other AEDs. In the
European population, an association of HLA-A*3101 was

found for all hypersensitivity syndromes with CBZ treatment.
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