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Objective: To determine whether patients who fail their
first antiepileptic drug (AED) have better neuropsychi-
atric and quality-of-life (QOL) outcomes if substituted
to levetiracetam monotherapy compared with a second
older AED.

Design: Randomized comparative trial. Participants with
partialepilepsywhohadfailedmonotherapywithphenytoin
sodium, carbamazepine, or valproate sodium were ran-
domized to substitution monotherapy with levetiracetam
or a different older AED. Assessments were performed at
baseline, 3 months, and 12 months using questionnaires
measuring neuropsychiatric, QOL, seizure control, AED
adverse effects, and neurocognitive outcomes.

Setting: Epilepsy service of a teaching hospital.

Patients: Fifty-one patients were randomized to leve-
tiracetam and 48 were randomized to a second older AED
(25 to valproate and 23 to carbamazepine).

Main Outcome Measures: Proportions showing im-
provements in depression (on the Hospital Anxiety and
Depression Scale) and QOL scores (on the 89-item Qual-
ity of Life in Epilepsy Inventory) at 3 months.

Results: There were no differences between the groups
in depression scores at 3 months (improvement in 17 of
43 patients [39.5%] in the levetiracetam group and 15
of 44 patients [34.1%] in the older AED group; P=.60),
but a greater proportion of the older AED group im-
proved on the 89-item Quality of Life in Epilepsy Inven-
tory compared with the levetiracetam group (27 of 38
patients [71.1%] vs 21 of 43 patients [48.8%], respec-
tively; P=.04). The QOL, anxiety, and AED adverse ef-
fects scores were improved in both groups at 3 and 12
months after randomization.

Conclusions: Substitution monotherapy in a patient ex-
periencing ongoing seizures or tolerability issues is as-
sociated with sustained improvements in measures of
QOL, psychiatric, and adverse events outcomes. Pa-
tients switched to levetiracetam do not have better out-
comes than those switched to a second older AED.

Trial Registration: anzctr.org.au Identifier:
ACTRN12606000102572
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E PILEPSY IS A CHRONIC CON-
dition with diverse effects on
a person’s social, psycho-
logical, and neurocognitive
function. Approximately

50% of patients fail their first antiepilep-
tic drug (AED) owing to inadequate sei-
zure control or poor tolerability.1 Evi-
dence informing the selection of the next
AED treatment in patients who have failed
their initial AED is limited. Randomized
comparative studies for drug registration
have primarily compared new AEDs with
placebo as add-on therapy in patients with
chronic medically refractory epilepsy, with
relatively short treatment evaluation pe-

riods (�4 months). A smaller group of ran-
domized studies have compared newer
AEDs with older AEDs in newly treated
patients.2-8 The American Academy of Neu-
rology subcommittee report observed that
newer-generation AEDs were equivalent
in controlling seizures but might be bet-
ter tolerated than older AEDs.9

Levetiracetamisanewer-generationAED
that is structurally and mechanistically dis-
tinct from other AEDs. It has a favorable ef-
ficacy, tolerability, and pharmacokinetic
profile. While some studies report psychi-
atric adverse events in 7% to 10% of pa-
tients receiving levetiracetam,10-13 a Coch-
rane review did not identify significant
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psychiatric adverse events and even noted that leveti-
racetam could have a positive effect on cognition and qual-
ity of life (QOL).14 Herein, we report the KONQUEST (Kep-
pra vs Older AEDs evaluating Neuropsychiatric,
Neurocognitive and QUality of life outcomes in treatment
ofEpilepsyasSubstitutionmonoTherapy) randomizedcom-
parative trial, which tested the hypothesis that substitu-
tion monotherapy with levetiracetam in patients who have
failed AED monotherapy with an older AED would be as-
sociated with better patient outcomes on a range of neu-
ropsychiatric, QOL, and epilepsy measures compared with
those substituted with another older AED (carbamaze-
pine or valproate sodium).

METHODS

PATIENTS

The KONQUEST trial was a pragmatic, single-center, prospec-
tive, randomized, open-label study with blinded end-point as-
certainment. Eligible patients had failed initial monotherapy
for partial epilepsy with an older AED (carbamazepine, val-
proate, or phenytoin sodium). Failure was defined as a need
to substitute the first AED owing to lack of efficacy in control-
ling seizures and/or intolerable adverse effects. Exclusion cri-
teria were an intellectual handicap, a history of major psychi-
atric morbidity, a history of substance abuse, a treatment history
of antidepressant, anxiolytic, or other medications that could
alter mood or cognition within 3 months prior to recruitment,
pregnancy, breastfeeding, or planned pregnancy in the next year.

RANDOMIZATION

Enrolled patients were randomized to substitution mono-
therapy treatment with levetiracetam or another older AED, ie,
controlled-release carbamazepine (Tegretol CR) or enteric-
coated valproate (Epilim). If the initial AED treatment had been
carbamazepine or phenytoin, the patient was randomized to
levetiracetam or valproate; if the initial AED treatment was val-

proate, the patient was randomized to levetiracetam or carba-
mazepine (Figure 1A). A balanced randomization schedule,
based on the baseline Hospital Anxiety and Depression Scale
(HADS) depression score permuted blocks,15 was used to en-
sure that the 2 treatment groups were equivalent with regard
to the numbers of patients reporting depressive symptoms
(HADS depression score �7) at baseline. Permuted blocks en-
sured a balance after every fourth treatment allocation within
each level of baseline scores. Randomization was conducted by
a research scientist who had no contact with study patients.
Physicians screening and enrolling patients were blinded to the
patients’ treatment allocation.

TREATMENTS

During the initial 4-week titration period following random-
ization, the initial AED was weaned and the study drug was
increased in 2 weekly step-ups to a target dosage of 1000 mg/d
for levetiracetam, 1000 mg/d for valproate sodium, and 400 mg/d
for carbamazepine. After this time, dosage adjustments by the
treating neurologist were allowed if the patient had further sei-
zures or if there were issues with tolerability. If seizures were
unable to be controlled with monotherapy with the study drug,
another AED could be added. If intolerable adverse effects per-
sisted, the patient could be withdrawn from the study medi-
cation and treated with a different AED. Patients continued to
be followed up and received all scheduled assessments for the
12-month postrandomization period irrespective of treatment
changes.

OUTCOME ASSESSMENTS

The primary outcomes were the proportions of patients who
showed improvement in depression symptoms and QOL at 3
months following randomization. Improvement was defined as
the 3-month score being lower than the baseline score. Sec-
ondary outcomes were the following: depression and QOL at
12 months; changes in anxiety symptoms; Liverpool Adverse
Events Profile (LAEP) scores; symptoms; cognitive function test-
ing using IntegNeuro16; seizures (excluding those occurring dur-
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Figure 1. Allocation of participants to the treatment groups receiving substitution monotherapy with the newer antiepilepsy drug (AED) levetiracetam or with older
AEDs (carbamazepine or valproate sodium) (A) and outline of the visit schedule and assessments performed (B).
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ing the drug titration period); adherence to treatment; and treat-
ment failure.

Assessments were performed at baseline and at 3, 6, and
12 months following randomization (Figure 1B). The assess-
ments included the following: (1) seizure diary; (2) LAEP
scores17-19 (which measure adverse effects of AEDs; measured
at baseline, 3 months, and 12 months); (3) score on the
89-item Quality of Life in Epilepsy Inventory20 (measured at
baseline, 3 months, and 12 months); (4) HADS score15,19 (psy-
chiatric status assessment; measured at baseline, 3 months,
and 12 months); and (5) IntegNeuro score16 (comprehensive
neurocognitive assessment; measured at baseline and 3
months).

STATISTICAL ANALYSIS

The sample size calculation was based on the depression pri-
mary end point. Pilot data from first-seizure clinics at the Royal
Melbourne Hospital in 2004 (n=117) found that 56 patients
(47.9%) who remained on older AEDs experienced improve-
ment in depressive symptoms from baseline to 3 months. Based
on this assumption, 66 patients in each treatment arm would
provide 80% power to detect a relative risk of improvement of
at least 1.5 associated with levetiracetam, assuming a 2-sided
� value of .05. To allow for patient withdrawals and noncom-
pliance, it was planned to recruit an additional 10% in each arm,
giving a target sample of 73 patients per treatment arm.

Analyses were undertaken on an intent-to-treat basis. The
primary analysis comprised an unadjusted comparison be-
tween the treatment groups of the proportions of patients whose
depressive symptoms improved at 3 months. An assessment of
interaction between baseline depression score and treatment
effect was performed as a secondary analysis, as were the out-
comes at 12 months. Freedom from seizures, treatment adher-
ence, and treatment failure were analyzed in survival analyses.

All analyses were performed using the SAS Enterprise Guide
version 4.2 statistical package (SAS Institute, Inc).

ETHICS APPROVAL AND REGISTRATION

The study protocol was approved by the Melbourne Health Hu-
man Research Ethics Committee. All participants provided writ-
ten informed consent. The study was registered as an Interna-
tional Standard Randomized Controlled Trial with the Australian
New Zealand Clinical Trial Registry.

RESULTS

PATIENT RECRUITMENT AND FOLLOW-UP

During a 23-month period (February 15, 2006, to De-
cember 23, 2008), 99 patients were enrolled (61 [61.6%]
male; median [interquartile range] age, 39.2 [27.7-
55.6] years). As a result of slower than anticipated re-
cruitment, the original target of 150 patients was not
reached. Nonetheless, the sample size achieved pro-
vided 66.2% power to detect a relative risk of improve-
ment in depressive symptoms of 1.5.

Fifty-one patients (51.5%) were randomized to the le-
vetiracetam treatment group and 48 (48.5%) were ran-
domized to the older AED treatment group (25 to val-
proate and 23 to carbamazepine). The groups were similar
in terms of demographic and clinical factors (Table).

Figure 2 shows the flowchart for enrolled
patients. In total, 10 of 99 patients (10.1%) withdrew
or died during the study, and this did not significantly

Table. Baseline Demographic and Clinical Characteristics

Characteristic
Levetiracetam

(n = 51)
Older AEDs

(n = 48)

Age, median (IQR), y 38.2 (24.5-57.5) 42.5 (29.7-53.4)
Sex, No. (%)

Male 28 (54.9) 33 (68.8)
Female 23 (45.1) 15 (31.2)

Prerandomization AED, No. (%)
Carbamazepine 21 (41.2) 21 (43.8)
Phenytoin sodium 19 (37.3) 18 (37.5)
Valproate sodium 11 (21.5) 9 (18.7)

Cause of failure
of prerandomization
AED, No. (%)

Adverse drug effect 28 (54.9) 30 (62.5)
Lack of efficacy 14 (27.5) 7 (14.6)
Both 9 (17.6) 11 (22.9)

Duration of treatment
before randomization,
median (IQR), y

0.58 (0.25-4.67) 1.75 (0.33-5.00)

Seizure frequency
before randomization,
median (IQR), No./y

2.0 (0-10.0) 2.5 (0-10.0)

Baseline HADS depression
score, mean (SD)

4.92 (4.11) 4.69 (3.66)

Baseline QOLIE-89 overall
score, mean (SD)

116.56 (32.61) 112.35 (28.19)

Abbreviations: AED, antiepileptic drug; HADS, Hospital Anxiety and
Depression Scale; IQR, interquartile range; QOLIE-89, 89-item Quality of Life
in Epilepsy Inventory.
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Figure 2. Flow diagram of patient enrollment, treatment allocation, and
follow-up for the KONQUEST (Keppra vs Older AEDs evaluating
Neuropsychiatric, Neurocognitive and QUality of life outcomes in treatment
of Epilepsy as Substitution monoTherapy) study. SUDEP indicates sudden
unexplained death in epilepsy.

ARCH NEUROL / VOL 69 (NO. 12), DEC 2012 WWW.ARCHNEUROL.COM
1565

©2012 American Medical Association. All rights reserved.

Downloaded From:  on 02/07/2018



differ between the treatment groups (4 randomized to
levetiracetam, 5 to carbamazepine, and 1 to valproate).
Withdrawals from the study were due to the follow-
ing: (1) noncompliance with the study procedures
(6 patients, including 1 receiving levetiracetam,
4 receiving carbamazepine, and 1 receiving valproate);
(2) medication adverse effects (1 patient receiving
levetiracetam who had a balance problem and poor
seizure control); (3) conversion to high-grade brain
tumor (1 patient receiving levetiracetam); and (5)
death (2 patients, including 1 receiving carbamazepine
with sudden unexplained death in epilepsy and
1 receiving levetiracetam who died of carcinoma of the
stomach).

PRIMARY OUTCOMES

There was no difference between the treatment groups
in the proportion of patients in whom there was an im-
provement in the HADS depression score from baseline
to 3 months (17 of 43 patients [39.5%] in the leveti-
racetam group; 15 of 44 patients [34.1%] in the older AED
group; P = .60, �2 test).

From baseline to 3 months, a significantly greater pro-
portion of the older AED group showed improvement in
the 89-item Quality of Life in Epilepsy Inventory score

compared with the levetiracetam group (27 of 38 pa-
tients [71.1%] vs 21 of 43 patients [48.8%], respec-
tively; P = .04, �2 test).

SECONDARY OUTCOMES

The HADS depression scores are summarized in
Figure 3A. The proportion of patients with borderline
or possible clinical depression did not differ between the
time points or the treatment groups. There were also no
differences between the treatment groups in the propor-
tion of patients who had an improvement in depression
scores at 12 months (18 of 42 patients [42.9%] in the le-
vetiracetam group; 19 of 41 patients [46.3%] in the older
AED group; P = .33).

The HADS anxiety scores are summarized in Figure 3B.
The proportion of patients with a borderline or possible
clinical disorder of anxiety decreased in both treatment
groups at 3 and 12 months compared with baseline but
did not differ between the groups. The anxiety scores im-
proved in 21 of 43 patients (48.8%) in the levetiracetam
group and 24 of 44 patients (54.6%) in the older AED
group from baseline to 3 months (P = .75) and in 22 of
42 patients (52.4%) in the levetiracetam group and 25
of 41 patients (61.0%) in the older AED group from base-
line to 12 months (P = .71).
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The 89-item Quality of Life in Epilepsy Inventory
scores are summarized in Figure 4. Reductions of both
the overall mean score and many of the subscores were
observed at 3 and 12 months compared with baseline for
both groups, but there were no significant differences be-
tween the groups. At 12 months, 27 of 43 patients (62.8%)
in the levetiracetam group and 25 of 38 patients (65.8%)
in the older AED group recorded an improvement in the
89-item Quality of Life in Epilepsy Inventory score com-
pared with baseline, but this was not different between
the groups (P = .78).

The LAEP scores are summarized in Figure 5.
Reductions of both the global LAEP scores and many
of the individual symptoms were observed at 3 and 12
months compared with baseline for both groups, but

there were no significant differences between the
groups.

IntegNeuro neurocognitive results are summarized in
Figure 6. There was no significant change in overall per-
formance between the assessments in either group and
no differences between them.

Thirty-eight of 51 patients (74.5%) randomized to
levetiracetam and 34 of 48 patients (70.8%) random-
ized to an older AED remained on the allocated treat-
ment at 12 months (Figure 7A). Reasons for study
drug discontinuation were the following: (1) adverse
drug effects, notably fatigue, hand tremor, and
memory impairment in 10 patients randomized to
levetiracetam, 6 randomized to valproate, and 5 ran-
domized to carbamazepine; (2) lack of efficacy in 1
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patient randomized to levetiracetam and 3 randomized
to valproate; and (3) treatment nonadherence in 2
patients randomized to levetiracetam.

There were no significant differences between treat-
ment groups with regard to the proportion of patients
who remained seizure free at 12 months (Figure 7B) or
the proportion of patients with treatment failure (de-
fined as cessation of the allocated drug, seizure recur-
rence, or commencement of a new medication)
(Figure 7C).

COMMENT

The KONQUEST trial assessed outcomes in a clinically
important but understudied group of patients in whom
initial treatment with an older AED had failed owing to
either inadequate seizure control or intolerable adverse
effects. The results showed that patients randomized to
substitution monotherapy with levetiracetam did not ex-
perience better outcomes than those randomized to treat-
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ment with a second older AED, valproate or carbamaz-
epine, in terms of depression or QOL. Similar outcomes
were also seen between the treatments for a range of sec-
ondary outcome measures, including seizure control, re-
tention rate, treatment failure, anxiety symptoms, AED
adverse effects, and neurocognitive performance.

Overall, both groups of patients showed improve-
ments in QOL measures, anxiety symptoms, and AED ad-
verse effects at 3 months, and these improvements were
sustained at the 12-month follow-up. This indicates that
changing to monotherapy with another AED in a pa-
tient who is having unsatisfactory treatment outcomes
with their first drug is associated with improvements in
a range of psychosocial measures. It should be noted that
for most patients, the reason for failure of the first AED
treatment was intolerable adverse effects rather than lack
of efficacy (Table).

To our knowledge, only 1 previously published ran-
domized study has compared outcomes of substitution
monotherapy with a newer AED vs another older AED,
in this case, lamotrigine vs carbamazepine, phenytoin,
or valproate.21 This multicenter open-labeled study had
a shorter evaluation period (24 weeks) and did not as-
sess neuropsychiatric measures. No statistically signifi-
cant differences were found for the primary outcome mea-
sure (retention rate) between the treatments, although
the authors noted that “lamotrigine monotherapy was per-
ceived by both physicians and patients to have benefits
over monotherapy with older antiepileptic drugs.”21 Con-
sistent with the results of our study, improvements in mea-
sures of QOL were seen in both treatment groups, al-
though this was greater in the lamotrigine group.

Psychiatric symptoms and disorders are common in
patients with epilepsy,22 and AEDs may be an important
contributor.23 Anecdotal clinical experience and nonran-
domized studies have implicated levetiracetam as hav-
ing a particular propensity to induce or aggravate psy-
chiatric symptoms, in particular irritability, agitation,
aggressive behavior, and mood disorders.10-13 However,
in this study we found that the proportion of patients with

HADS scores indicating either possible or borderline clini-
cal depressive or anxiety disorders decreased at 3 and 12
months following randomization of treatment to leveti-
racetam. The LAEP also assessed several symptoms rel-
evant to the “moody irritability” that many clinicians com-
monly attribute to levetiracetam treatment, including
nervousness, aggression, and depression, with none of
these differing between the treatment groups (Figure 5B
and C). Furthermore, there was no difference in the num-
ber of patients who withdrew from the study drug be-
cause of psychiatric adverse effects. Our results are con-
sistent with the conclusions of a Cochrane systematic
review of 4 randomized controlled trials of leveti-
racetam therapy involving 1023 patients, which did not
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were randomized at 12 months (A), proportion of patients who remained
seizure free after 12 months (B), and proportion of patients who failed
treatment with the drug to which they were randomized (C). AEDs indicates
antiepilepsy drugs.
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identify significant excess psychiatric adverse events with
therapy.14 Of note, these previous trials had a relatively
short follow-up period of 16 to 24 weeks, while our study
had follow-up for 12 months. It should be acknowl-
edged that patients with a history of major depression
or having been treated with antidepressant medications
in the previous 3 months were excluded from this study.
Therefore, we cannot determine whether such patients
may have been more vulnerable to mood-altering ef-
fects of the treatments.

Multiple factors, including seizure type and fre-
quency, AED adverse effects, and comorbid medical and
psychiatric disorders, play a role in the QOL for pa-
tients with epilepsy.24 A number of studies have re-
ported that a change to levetiracetam treatment was as-
sociated with improvements in QOL.25-28 In this study,
we found that substitution monotherapy with leveti-
racetam was associated with sustained improvement in
QOL measures, and an even greater proportion of pa-
tients randomized to a second older AED showed an im-
provement in QOL at 3 months, with no difference be-
tween the groups at 12 months. The difference in the
improvement in the 3-month QOL scores between the
treatment groups was not explained by differences in sei-
zure control. However, the magnitude of these differ-
ences was relatively small (Figure 4A), and the clinical
significance of this is uncertain particularly as there were
no differences seen at 12 months.

Neurocognitive symptoms such as impaired memory,
attention, and concentration are commonly reported by
patients with chronic epilepsy.29 Objective neurocogni-
tive deficits are commonly found on neuropsychomet-
ric testing, with the domains most affected being memory
and psychomotor speed.30 Patients and their physicians
commonly attribute these problems to their AED treat-
ment.31 A potential advantage of the newer AEDs such
as levetiracetam is that they may be associated with fewer
neurocognitive effects. Using a computer-based cogni-
tive testing battery that has been specifically designed and
validated for use in clinical trials evaluating the effects
of drug treatment on neurocognition,16 we found no sig-
nificant change in overall cognitive performance at 3
months and no difference between patients randomized
to treatment with levetiracetam vs another older AED.
However, it should be noted that the patients enrolled
in this study had already failed treatment with 1 AED and
therefore may be overall a more drug-resistant group who
may be expected to have a higher baseline level of neu-
rocognitive dysfunction than a newly treated cohort.

One of the potential advantages advocated for the
newer-generation AEDs is an improved tolerability pro-
file. In this study, we found that reported adverse effects
using the LAEP scale decreased in all patients at 3 and
12 months compared with baseline, but there was no dif-
ference between levetiracetam and the older AEDs. At 12
months, all of the symptom subscores had improved in
both groups except for weight gain (increased in both
the levetiracetam and older AED groups) and hair loss
(increased in only the older AED group). Headache had
the highest proportion of improvement in the leveti-
racetam group, followed by aggression. The latter find-
ing is noteworthy given the belief that patients receiv-

ing levetiracetam more often become irritable and
aggressive.

Rendering a patient seizure free for a sustained pe-
riod is the fundamental measure of treatment efficacy for
epilepsy and is associated with improvements in QOL.32

In this study, similar proportions of patients random-
ized to levetiracetam (27 of 51 patients [52.9%]) and older
AEDs (24 of 48 patients [50.0%]) remained seizure free
for 12 months. This is in line with a previous study in
patients with newly treated epilepsy in which equiva-
lent 6-month seizure-free rates were found between pa-
tients randomized to levetiracetam and those random-
ized to carbamazepine (173 of 237 patients [73.0%] and
171 of 235 patients [72.8%], respectively).2 Other stud-
ies that have directly compared new and older AEDs in
newly treated epilepsy populations have also found equiva-
lent rates of being seizure free.3,6 The long-term reten-
tion rate on an AED is a popular pragmatic measure of
the effectiveness of epilepsy treatment as it is dependent
on both efficacy and tolerability.33 In this study, similar
12-month retention rates were seen for the leveti-
racetam group (38 of 51 patients [74.5%]) and the older
AED group (34 of 48 patients [70.8%]).

One potential limitation of this study is that the treat-
ments were open labeled, which means that there was
greater potential for information bias arising from pa-
tient, physician, and investigator preconceptions. How-
ever, these biases would be expected to be in favor of le-
vetiracetam, and our study found a benefit associated with
the older AED group. Hence, the open-labeled nature of
our study led to a conservative estimate of the benefit of
older AEDs vs levetiracetam (biased to the null). It also
should be noted that, wherever possible, outcome ascer-
tainment was undertaken in a blinded manner.

In conclusion, this is the first randomized compara-
tive trial, to our knowledge, of levetiracetam vs older
AEDs as substitution monotherapy in partial epilepsy.
We found that switching treatment to a different older
AED, carbamazepine or valproate, led to positive clini-
cal outcomes similar to those of switching to leveti-
racetam, with the older AEDs associated with a better
QOL outcome at 3 months. The study findings should
inform treatment decisions for the important group of
patients who have failed treatment with their initial
AED because of inadequate seizure control or intoler-
able adverse effects.
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