o
s =2
HRCHET NS METTA

Adverse Effects of Antiepileptic Drugs

Dong Wook Kim, MD, PhD
Department of Neurology, Konkuk University School of Medicine

More than 150 years after bromide was introduced as the first antiepileptic drug, adverse effects remain a leading cause of treat-
ment failure and a major determinant of impaired health-related quality of life in people with epilepsy. Adverse effects can develop
acutely or many years after starting treatment and can affect any organ or structure. In the past two decades, many efforts have
been made to reduce the burden of antiepileptic drug toxicity. Several methods to screen and quantify adverse effects have been
developed. Patient profiles associated with increased risk of specific adverse effects have been uncovered through advances in the
areas of epidemiology and pharmacogenomics. Several new-generation antiepileptic drugs with improved tolerability profiles and re-
duce potential for drug interaction have been added to the therapeutic option. Overall, these advances have been expanded the op-
portunities to tailor treatment with antiepileptic drugs, to enhance effectiveness and minimize the risk of toxic effects.
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Table 1. Methods for screening adverse effects of antiepileptic drugs

Scope

Form of
administration

Description Estimated
time of
completion

Children

Hague Side Effects To measure parents’

Scale perception of

(HASES) adverse effects of
antiepileptic drugs in
children with epilepsy

Pediatric Epilepsy  To measure patients’ or

Parent
completed

Patient

Side-Effects parents’ completed or
Questionnaire (PESQ) perception of adverse effects parent
of completed
antiepileptic drugs in children
with epilepsy
Adults
Veterans To quantify impairment or Clinician
Administration change in physical status in completed
systemic toxicity patients starting an
rating antiepileptic drug, exclusively
scale in the setting of a clinical trial
Veterans To quantify impairment or Clinician
Administration change in neurological status completed

neurotoxicity rating in patients starting an
scale antiepileptic drug, exclusively
in the setting of a clinical trial

Adverse Event Profile To measure patients’
(AEP) perception of adverse effects
of antiepileptic drugs

A-B To measure patients’
Neuropsychological perception of cognitive
Assessment Scale  adverse effects of
(ABNAS) antiepileptic drugs

Portland To measure neurotoxicity
Neurotoxicity complaints in patients on
Scale (PNS) antiepileptic treatment

SIDe effects in AED To measure patients’
treatment (SIDAED) complaints
possibly related to
antiepileptic
treatment

Self-completed

Self-completed

Self-completed

Self-completed

20 items assessing the frequency of the most common adverse effects 5 min
of antiepileptic drugs during the previous 3 months, using a four-point

Likert scale; item ratings can be summarized into two subscales

and a total score; total scores range from 20 to 80, with higher

scores indicating a greater burden of adverse effects

44 items assessing frequency of the most common adverse effects 10 min
of antiepileptic drugs, using a six-point Likert scale; item ratings

can be added to obtain a total score of 0-220, higher scores indicating

more toxic effects

Eight major items assessing presence or absence of systemic adverse 10 min
effects of antiepileptic drugs; in four items, a positive answer requires
completion of additional items investigating the severity of specific

signs or symptoms; all items are assigned a score (0-50) that is
weighted on the importance of the adverse effects and the likelihood

that the drug regimen would be discontinued; item ratings are added

to calculate a total score, with scores >50 indicating that adverse
effects are sufficiently serious to warrant discontinuation

of the antiepileptic drug

11 items assessing severity of common neurotoxic adverse effects 10 min
of antiepileptic drugs; items are assigned a score (0-50) that is weighted

on the importance of the adverse effects and the likelihood that

the drug regimen would be discontinued; item ratings are added

to calculate a total score, with scores >50 indicating that adverse
effects are sufficiently serious to warrant discontinuation of the
antiepileptic drug

19 items assessing the frequency of the most common adverse effects 5 min
of antiepileptic drugs during the previous 4 weeks, using a four-point

Likert scale; item ratings can be added to obtain a total score of
19-76, higher scores indicating a greater burden of adverse effects

24 items assessing severity of common cognitive adverse effects of 5 min
antiepileptic drugs, using a four-point Likert scale; item ratings can

be summarized into six subscales and a total score; total scores

range from 0 to 72, higher scores indicating more severe drug-related
cognitive dysfunction

15 items investigating the severity of common neurotoxic adverse 5 min
effects of antiepileptic drugs during the past few weeks, using a
nine-point line scale; individual ratings can be summarized into two
subscales or a total score; total scores range from 15 to 135, higher
scores indicating more severe neurotoxicity

46 items assessing severity of complaints possibly related to 10 min
antiepileptic treatment, using a four-point Likert scale; the duration

of every complaint is also scored; severity ratings can be summarized

into ten categories and a total score; total scores are between 0

and 230, higher scores indicating more severe toxic effects
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Table 2. Adverse effects of antiepileptic drugs based on a modified version of the WHO classification

Description

Examples

Prevention

Management

Related to the known
mechanism of action of the
drug; common (1-10%) or very
common (>10%); acute;
dependent on dose or serum
concentration; predictable;
reversible

Type A

Related to the individual
vulnerability (immunological,
genetic, or other mechanism);
uncommon (0.1-1%) or rare
(<0.1%); develop during the
first few weeks of treatment;
unpredictable; high morbidity
and mortality; reversible

Type B

Related to the cumulative dose
of the drug; common (1-10%);
chronic; mostly reversible

Type C

Type D Related to prenatal exposure
to the drug (eg, teratogenesis)
or carcinogenesis; uncommon
(0.1-1%); delayed; dose

dependent; irreversible

Type E  Adverse drug interactions;
common (1-10%); predictable;

reversible

Drowsiness, lethargy, tiredness,
fatigue, insomnia; dizziness,
unsteadiness, vertigo, imbalance,
ataxia, diplopia, tremor;
cognitive impairment; irritability,
aggressive behavior, depression;
gastrointestinal symptoms;
hyponatremia; paresthesias

Skin rashes, severe
mucocutaneous reactions (drug
rash with eosinophilia and
systemic symptoms, toxic
epidermal necrolysis,
Stevens-Johnson syndrome);
aplastic anemia, agranulocytosis;
hepatotoxic effects, pancreatitis;
angle closure glaucoma; aseptic
meningitis

Decreased bone mineral density;
weight gain, weight loss; folate
deficiency; connective tissue
disorders; hirsutism, gingival
hypertrophy; alopecia; visual
field loss

Birth defects;
neurodevelopmental delay in the
off spring; pseudolymphoma

Increased risk of skin rash after
adding lamotrigine to valproate;
reduced seizure control after
adding the combined
contraceptive pill to lamotrigine;
reduced effectiveness of warfarin
after adding carbamazepine;
increased risk for CNS
neurotoxicity after combination
of sodium-channel-blocking
antiepileptic drugs

Select an antiepileptic drug with Reduce dose; modify the dosing

a profile of tolerability suitable
to the characteristics and
preferences of the patient; start
at low doses; up-titrate
gradually; target the lowest
effective maintenance dose

Avoid (or use very cautiously)
specific antiepileptic drugs in
high-risk groups; start at low
doses; up-titrate gradually

scheme; discontinue antiepileptic
drug if measures to prevent or
ameliorate toxicity are ineffective

Discontinue antiepileptic drug
promptly; symptomatic or
supportive management;
substitute antiepileptic drug with
least risk for cross-reactivity
reactions or worsening of
underlying condition

Select an antiepileptic drug with Symptomatic or replacement

a tolerability profile suitable to
the characteristics and
preferences of the patient

If possible, avoid valproate,
phenobarbital, and polytherapy
in women of childbearing
potential; aim at low-risk
monotherapies at the lowest
effective dose before pregnancy;
avoid discontinuation or major
treatment changes during
pregnancy

Avoid unnecessary polytherapy;
choose concurrent drugs with
low potential for adverse drug
interactions

treatment (eg, calcium, vitamin
D, folic acid) as needed:;
discontinuation of antiepileptic
drug if required

Adjust doses according to
clinical response and, if
necessary, drug concentrations
in serum
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