
An expert explains the potential impact 
AEDs can have on a patient’s 
psychological well-being.

By Andres M. Kanner, MD, Chicago

F
or patients with epilepsy—and increasingly for those
who suffer from migraine—daily use of an anti-epilep-
sy drug is an inevitable fact of life. Although essential in
mitigating the patient’s symptoms, the regimen often
induces a number of untoward effects of its own. Since

many patients can expect long-term and perhaps life-long AED
use, reducing adverse effects without undermining clinical effi-
cacy is of paramount importance. 

All AEDs can potentially cause cognitive adverse events
(CAE), primarily involving difficulties with attention and
word recall, as well as sedative effects. With some AEDs, CAE
can be identified at low doses; with others, high doses are nec-

essary. The reactions also tend to be patient-dependent as well.
The degree of impairment of the patient’s baseline cognitive

functions plays a fundamental role in the detection of CAE. In
general, patients with intact cognitive functions are more like-
ly to complain of CAE than those with an underlying cognitive
impairment. 

Psychiatric symptoms such as depression and anxiety also
occur with greater frequency in patients taking AEDs. This is
somewhat perplexing, since some AEDs are noted for their
mood-stabilizing properties. In this feature, we will discuss
both the cognitive and psychiatric adverse effects of AED use
and discuss ways to minimize the occurrence of each.
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Identifying the Problem
In an ideal world, the potential of any AED to cause CAE would
be established first in “normal volunteers” and tested against non-
drug/placebo controls. This would eliminate the confounding
effects of seizure and non-seizure related factors. Unfortunately,
these data are not available for many of our AEDs, given the
reluctance of manufacturers to conduct such studies. Further-
more, studies of AED-related CAE must be interpreted with great
caution, ensuring that subject selection bias and nonequivalence
of clinical and dependent variables have been averted. Examples
of nonequivalence of clinical variables include the failure to con-
trol for AED’s blood level and seizure frequency.

The cognitive effects of AED have been evaluated in sever-
al randomized, double blind, crossover-design studies.1-3 These
studies revealed that carbamazepine (CBZ), phenytoin (PHT)
and valproic acid (VPA) have comparable CAE of mild severi-
ty. In contrast, phenobarbital (PB) yielded more severe cogni-
tive impairment in a third of the tests in comparison to PHT
and VPA. 

Among the newer AEDs, the impact of gabapentin (GBP)
on cognitive functions was compared to CBZ in 35 healthy
volunteers using 31 neuropsychological variables.4 Results
showed significantly better performance in the GBP-treated
group in eight of 31 (26 percent) variables compared to none



(zero percent) of the CBZ-treated group. When CBZ and GBP
were compared to non-drug conditions, the performance of the
CBZ-treated group was significantly worse in 13 of 15 vari-
ables, while that of the GBP-treated group was significantly
worse in four of 15 variables, and better in one.

Meador at al.5 compared cognitive effects of lamotrigine
(LTG) and CBZ in a randomized, double blind, crossover-
design study that also included tests conducted in drug-free
conditions (two pretreatment and one post-treatment). Direct
comparison of the two AED and each of the AED to non-drug
conditions was carried out. The results are shown in Table 1.

In a separate study, the impact of TPM on cognitive func-
tions was compared to that of GBP and LTG in a single blind,
randomized, parallel group study in 17 healthy adults.6 The
results of the study showed a significant cognitive decline in
TMP-treated group on measures of attention and word fluen-
cy. However, the titration for TPM in the study exceeded the
recommended rate.

Cognitive Adverse Effects
Nearly all AEDs have at least some untoward effects on cogni-
tion, but some are better documented than others. Highlights
of research findings on some of the newer AEDs are summa-
rized below:

Gabapentin. The effect of GBP on cognitive functions was
assessed in a placebo-controlled, add-on, crossover-design
study in 27 adult patients with refractory partial seizures.7

There was no significant difference in psychomotor and mem-
ory function between GBP and placebo at GBP doses high
enough to produce significant reduction in seizure frequency. 

Lamotrigine. The effect of LTG on cognitive functions was
compared to placebo in an add-on study of 81 patients with
refractory partial seizures.8 There were no differences between
LTG and placebo in any of the measures of cognitive function
(attention impairment, concentration, motor speed or repeti-
tive mental activity) among the 62 patients who completed the
trial. 

Gilliam at al. used a 50-item self-report questionnaire for
patients with epilepsy that identifies subtle subjective side
effects of AED and carried out a four-week double blind, ran-
domized study in 256 patients with newly diagnosed epilepsy
on monotherapy regimens of LTG, CBZ and PHT.9 At the
fourth week, there was a significantly greater improvement on
measures of cognition, dysphoria, temper, tiredness and worry
for patients taking LTG than those on CBZ. 

Tiagabine. Cognitive and quality of life (QOL) effects of
tiagabine (TGB) were evaluated in double blind, add-on, place-
bo controlled, parallel, dose response study in 162 patients
with difficult to control complex partial seizures.10 The patients
received either TGB (16mg, 32mg or 56mg/day or placebo) for
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12 weeks following a four weeks dose titration period. No sig-
nificant differences were found between various TGB dosages
and placebo for any of the 11 variables tested. The results,
however, may have been biased by the greater dropouts for
tiagabine group. 

Topiramate. The occurrence of CAE with TPM has been
of great concern among epileptologists and neurologists since
its release in the USA. One of the CAE consisting of a difficul-
ty finding words in the course of routine conversations has
been rarely reported with any other AED. Other CAE include
a slowing of the thinking process, which often patients may not
be fully aware of but family members tend to report. 

In a recently published study that included 702 patients
from 14 epilepsy centers in the USA started on polytherapy
regimens of TPM, Tatum et al.11 reported that 41 percent of
patients reported CAE. In 11 percent of these patients, CAE
accounted for the decision to discontinue TPM. These data
reflect the potential of TPM to cause CAE when given in poly-
therapy but not in monotherapy regimens. 

On the other hand, Alderkamp et al. compared the impact
of TPM and VPA on cognitive functions in a double-blind
add-on study to CBZ.12 Dosages were titrated over 12 weeks
and then maintained at constant doses for the remaining eight
weeks of the study. The dose of TPM was titrated with
25mg/week increments. Of 17 neuropsychological variables
studied, there was VPA and TPM differed in only one variable,
verbal memory, which favored the VPA group. Of note, there
were no tests of verbal fluency or other formal language assess-
ments other than verbal memory. On the other hand, the slow-
er titration of TPM in this study compared to that used in the
study with normal volunteers, cited above attests to the nega-
tive impact of faster titration doses of TPM. 

To minimize the risk of CAE occurrence, clinicians must
consider the following points: 

(1) All AEDs can cause CAE when used at high enough
doses. Thus, an attempt to identify the lowest effective dose is
of paramount importance, as it can avert CAE. 

(2) Monotherapy regimens should be considered whenever
possible. 

(3) When add-on therapy is contemplated, it is important
to be aware of combination of AED in which, their pharmaco-
kinetic interaction can result in a significant elevation of AED
blood levels. In such cases, dose adjustments must be planned
before the occurrence of CAE. 

(4) Slow titration schedules should be considered above all
in AEDs with sedative properties. 

(5) Finally, patients and family members should be instruct-
ed on the recognition of CAE. 

Psychiatric Adverse Effects
Patients with epilepsy are at a significantly greater risk of expe-
riencing psychiatric comorbidity than the general population.
Thus, in the advent of psychiatric symptoms, it is important to
investigate whether such symptoms reflect a recurrence of an
underlying psychiatric disorder unrelated to the addition of an
AED, or whether they were triggered by the negative psy-
chotropic properties of the new AED or by the discontinuation
of an AED with positive psychotropic effects that kept such
psychiatric symptoms in remission. 

Furthermore, in patients with epilepsy who are also taking
psychotropic drugs, pharmacokinetic interactions between the
new AED and these drugs can result in the recurrence of psy-
chiatric symptoms. The most frequent example is the resur-
gence of symptoms of depression or psychosis with the addi-
tion of enzyme inducing AEDs (such as PHT or CBZ) that
lower the serum concentration of antidepressant or neuroleptic
drugs. 

Depression, anxiety, psychotic disorders and attention
deficit disorder with hyperactivity are the most common psy-
chiatric disorders identified in patients with epilepsy. Table 2
shows a comparison of their prevalence-rates in patients with
epilepsy and the general population.13-15

It is a well-known fact that all AEDs can potentially cause
psychiatric symptoms, some to a greater degree than others.16

Phenobarbital can cause depression and panic attacks.17,18 It can
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Table 1. CAE in Lamotrigine and Carbamazepine

40
40

150mg/kg
696mg/day

19 of 40 better
0 of 40 better

Non-drug better in 2.5% of variables
Non-drug better in 62% of variables

Depression
Anxiety
Psychosis
ADHD

11-60%
19-45%
2-8%
10-30%

2-4%13

2.5-6.5%14

0.5-0.7%15

2-10%16

Disorder Epilepsy General population

Table 2. Prevalence of Psychiatric Disorders in 
Epilepsy Patients and the General Population

AED Dose Variables LTG vs. CBZ AED vs. Non-drug Conditions
LMG
CBZ



be associated with the occurrence of suicidal ideation and sui-
cidal and parasuicidal behavior.19 Primidone, tiagabine, topira-
mate, vigabatrin16,20 and felbamate21 are other AED known to
cause symptoms of depression. AEDs with mood stabilizing
properties, such as CBZ and VPA, can occasionally cause
depressive episodes, albeit with a significantly lower frequency
than other AED.16

The triggering of a depressive episode by an AED with neg-
ative psychotropic properties, like PB, PRM and VGB can be
counteracted with antidepressant medication and it is an
option that can be considered if the patient’s seizures have been
controlled with that AED. In such patients we have treated the
depressive episode with a SSRI, sertraline or paroxetine. In an
open trial with sertraline carried out the Rush Epilepsy
Center,22 a complete symptom remission was obtained in 13 of
28 (46.5%) patients with an iatrogenic depressive episode trig-
gered by PRM (n=12), VGB (n=14), PB (n=1) and TPM
(n=1). The efficacy of sertraline did not differ between patients
on PRM or VGB.23

Discontinuation of AEDs with positive psychotropic prop-
erties, such as CBZ, VPA, LTG and TPM can result in the
recurrence of depressive, anxiety and psychotic disorders.
Ketter et al.24 reported the development of anxiety and depres-
sion, primarily, but also of some cases who experienced psy-
chosis among 32 inpatients withdrawn from CBZ and VPA.
Acute withdrawal from benzodiazepines is well known to result
in an acute psychotic episode.25 In such cases, re-introduction
of the same AED or of another AED with similar psychotrop-
ic properties may result in symptom remission. 

Psychotic disorders have been reported with the introduc-
tion of many AEDs. These include standard AEDs such as

ethozuximide (ETZ),26 PHT,27 PB and PRM,28 as well as the
newer AEDs, like VGB,30 LTG and TPM. 

Finally psychotic disorders may occur following the intro-
duction of AEDs resulting in a seizure-free state. This phenom-
enon is known as forced normalization or alternate psychosis27

and has been observed following the use of PHT and PRM,30

VPA and CBZ more recently VGB.29 In the case of forced nor-
malization, however, the psychotic disorder is thought to result
from the suppression of seizures rather than reflecting an
adverse event of the AED.31 An iatrogenic effect of the AED
has to be considered in the differential diagnosis of these
patients, however. 

In case of occurrence of psychotic symptoms, discontinua-
tion of the AED may not be sufficient to cause symptom
remission and a short course of neuroleptic drugs may be nec-
essary. Risperidone or haloperidol are not associated with an
increased risk of seizure worsening in patients with epilepsy.

To minimize the occurrence of PAE of AED, clinicians
must always be aware of the patients’ psychiatric history and of
any psychiatric history in close family members, particularly,
depressive disorders. In such patients, AEDs with negative psy-
chotropic properties should be averted, while discontinuation
of AEDs with positive psychotropic properties should be care-
fully carried out and the potential risk of recurrence of psychi-
atric symptoms must be communicated to patients and family
members. PN
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