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Abstract

The cognitive and quality of life effects of gabapentin are not yet well explored. While preliminary work in the area
has provided positive flndings, a large double-blinded study has been needed to explore this area more thoroughly.
From 24 sites in North America, 201 adults were studied who had uncontrolled complex partial seizures with or
without secondary generalization. Attempts were made to convert each patient lrom one or two marketed
antiepileptic drugs (AEDs) taken in baseline to gabapentin monotherapy (600, 1200, or 2400 mg/day). Tests of
cognitive abilities and adjustment were administered at the end of the 8-week baseline period and at the end of the
26-week double-blind treatment period. Analyses o[ baseline to treatment period changes were conducted for each
dose group in comparison with a reference group of placebo-treated patients irom another study. In the area of
cognitive functioning, no changes in any of the gabapentin groups were found in comparison with the reference
group. In the area of adjustment and mood, however, improvement with gabapentin administration was noted on
several variables pertaining to emotional and interpersonal adjustment. These results are consistent with findings from
previous studies. O 1999 Published by Elsevier Science B.V. All rights reserved.
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l lntroduction

Gabapentin is a relatively new antiepileptic
drug whose mechanism of action is presently un-
known. Gabapentin has now been shown in a

series of studies to result in increased control of
complex partial seizures (UK Gabapentin Study
Group, 1990; US Gabapentin Study Group No. 5,

1993; Anhut et al., 1994: Baulac et al., 1998;

Beydoun et al., 1998; Bruni. 1998: Chadwick et
al., 1998). In these investigations, side-effects of
this drug most commonly included somnolence,
dizziness, ataxia, and fatigue. Occasionally, be-
havioral problems such as moodiness and emo-
tional outbursts have occurred, which have
disappeared when the drug was withdrawn (Wolf
et al., 1995).

A review of the literature on the effects of this
drug on neuropsychological performance and
mood reveals four studies. In the first of these
(Dodrill et al., 1992), 15 patients were evaluated
in a randomized. double-blinded, and counterbal-
anced investigation in u,hich the elfects of
gabapentin and carbamazepine were compared.
Results showed that patients performed slightly
better on gabapentin alone than on carba-
mazepine alone in cognition and mood/adjust-
ment, but the difference was never statistically
significant. The results of this study were compli-
cated by the fact that seizure control was not as

good with gabapentin as with carbamazepine with
the relatively low dose of gabapentin (1200 mg/
day) that was used. In the second investigation
(Dimond et al., 1996), physicians and patient
ratings of well-being with gabapentin were com-
bined from five studies from the UK, USA, and
Europe (n:705). Randomized and blinded addi-
tions to drug regimens were made of either
placebo or gabapentin (600, 1200, 1800 mg/day).
Physicians' ratings of patient well-being improved
with increasing doses of gabapentin and patient
self-ratings also showed some improvement. In a
third study (Leach et al,. 1997), 2l patients had
cognitive and mood testing under each of the
following conditions added to their existing drug
regimens: placebo, and 1200, 1800, and 2400 mg
gabapentin. There was no effect of gabapentin
upon psychomotor or memory test results, and

the only mood or quality oi life (QOL) measure
showing any change was increased tiredness re-
ported with 2400 mg gabapentin. Finally, in an
open add-on study of ll4 patients (Bruni, 1998),
patients reported improved quality of life with
gabapentin administration on the Quality of Life
in Epilepsy Inventory-10.

The present study reports cognitive and ad-
justment/mood findings from a large multicenter,
randomized, double-blind. parallel-group, dose-
controlled study in which changes with gaba-
pentin administration were compared to those
seen in a reference group where there was repeat
testing but no change in drug regimen.

2. Methods

This investigation represents the neuropsycho-
logical portion of a clinical study, the results of
which are presented elsewhere (Beydoun et al.,
1997). The one change to the study design was the
addition ol a reference sroup of patients from a
published study o[ vigabatrin (Dodrill et al.,
1993). In this vigabatrin study, the group had
been treated with placebo and no changes in
antiepileptic drug regimens had been made during
the investigation. Patients were selected for the
vigabatrin study in a similar manner to those in
the present investigation (uncontrolled partial
seizures rvith or without secondary generaliza-
tion), the design was similar with randomly as-
signed subjects to parallel treatment groups, the
neuropsychological battery used was exactly the
same, and the test-retest interval was similar. At-
tention is drawn to the fact that the vigabatrin
placebo group is not a control group, but is a
reference group which was helpful in sorting out
drug effects from retest or practice effects.

2.1. Subjects

Eligible patients for the gabapentin study had
refractory complex partial seizures with or with-
out secondary generalization, both of which are
hereafter referred to as 'study seizures'. Of the 275

subjects entered into the clinical gabapentin study
(Beydoun et al., 1997), 74 were excluded from the
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neuropsychological analyses reported in the
present paper for the following reasons: l5 had
either a Wechsler Adult Intelligence Scale-Revised
(WAIS-R) Verbal IQ or Performance IQ less than
65; two were not English speaking; one was mute;
two were children ( < 16 years of age); I I had no
neuropsychological testing conducted at all; I I

had testing done at incorrect points during the
study; 23 had only one testing (either baseline or
treatment condition); and, nine were not included
for a variety of additional reasons. It is noted that
incomplete testing was most commonly due to
administrative errors, scheduling difficulties, and
drops from the study without retesting due to
various factors. Thus, 201 patients from the
gabapentin study contributed data to the neu-

ropsychological evaluations. The reference group
from the vigabatrin study (Dodrill et al.. 1993)

provided an additional 85 subjects who were

brought into that study under guidelines similar
to those in the present investigation of
gabapentin.

The 201 patients from the gabapentin study
were evaluated at 24 major medical centers in
North America (23 in USA, one in Canada), and
these individuals were entered into the same pro-
tocol. During baseline. every patient was taking
one or two marketed antiepileptic drugs and no
other experimental agents. Patients were excluded
from the study for all of the following reasons:
pregnancy; women of childbearing potential not
practicing adequate birth control; progressive
neurological disorder; history of drug abuse; his-
tory of status epilepticus within the last 2 years;

idiopathic generalized epilepsy; previous exposure
to gabapentin; use of investigational drugs, benzo-
diazepines, or phenobarbital for seizures within
the 30 days prior to screening. A similar list of
exclusionary criteria had been applied to the refer.
ence group of patients from the vigabatrin study
(Dodrill et al., 1993), and that group had been
obtained from l5 medical centers across the USA.

Descriptive information on all groups in this
study is presented in Table 1. No statistically
significant differences were found across the
groups with respect to any of the variables noted
in this table except for age (placebo group slightly
younger, P:0.0481) and number of AEDs at

baseline (placebo group more often on polyther-
apy, Fisher's Exact P : 0.0240). It is not clear
that these differences are of sisnificance although
it appears that patients in the reference group
may have had seizures which were more difficult
to manage.

2.2. Procedurc

The gabapentin study consisted of an 8-week
baseline phase, a lO-week conversion period, and
a i6-week monotherapy period. Each patient kept
a seizure diary recording the number and type of
seizures experienced during baseline and double-
blind treatment. To be included in the study, the
patients had to have a minimum of four study
seizures during the baseline phase with at least
two seizures occurring in each of the two 4-week
periods. They could have no more than five
seizures on any one day, and could have no
28-day seizure-free interval. The complete Wech-
sler Adult Intelligence Scale-Revised (WAIS-R)
was administered during the baseline. At the end
of baseline, patients were randomized to either
600 mgiday gabapentin monotherapy (n:69),
1200 mg/day gabapentin monotherapy (n:66),
or 2400 mg/day gabapentin monotherapy (n:
66). Double-blinded conditions were maintained
from this point onward throughout the study.

After randomization of gabapentin patients, the
conversion period began. During the first 2 weeks,
gabapentin was titrated upwards to full dose.

During the next 8 weeks, the baseline AED(s)
were tapered and then stopped entirely. At the
end of the conversion period, all patients remain-
ing in the study were on gabapentin monother-
apy, and they were maintained on gabapentin
monotherapy through the 16-week monotherapy
period. Details about discontinuation criteria and
about drug titration and taper are presented else-
where (Beydoun et al.,1997).

Reference group from the vigabatrin study
(Dodrill et al., 1993) had a similar course of
investigation. The patients were placed on placebo
for a 16-week drug study period exactly as was

the case for the gabapentin patients. They did not
go through a titration/taper phase as did the
gabapentin patients, but the length of the study is
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nevertheless similar since only a portion of the
gabapentin patients achieved gabapentin
monotherapy (n:99) and even fewer completed
the entire 26-week period on gabapentin
monotherapy h :46.).

2.3. Psychological tests

At the end of baseline and again at the end of
the drug treatment period (or at discontinuation if
the patient did not complete the study), all pa-
tients were individually administered a battery of
tests. The tests were of two types: (1) measures of
abilities including a variety of cognitive skills; and
(2) measures of adjustment including quality
of life, mood, and psychosocial variables. This
same battery of tests has been used in other
studies of the effects of AEDs (Dodrill et al.,
1993, 1995, 1998). The tests of abilities are de-
scribed below.

Table I

Comparisons of patient characteristics across subject groups"

Research 35 (1999) 109 l2l

2.3. 1. Lafayette Groouecl Pegboard
This test evaluates manuai dexterity, visual-mo-

tor coordrnation, and motor speed. A pegboard is

utilized into which 25 keyed pegs are placed only
when each is turned into its appropriate orienra-
tion as indicated by the groove in the board. They
are placed as quickly as possible using first the
preferred and then the non-preferred hand. The
score is the number of seconds required to do the
task with each hand (ll0 maximum for each
hand).

2.3.2. Stroop Test
A single color plate is used on which color

names ('red', 'green', 'blue'. 'orange') are printed
in incongruous colors ('red' is printed in blue
print, 'blue' is printed in orange print, 'orange' is
printed in green print, etc.). The same test is parr
of the Neuropsychological Battery for Epilepsy

Variable Reference(placebo) Gabapentintreatmentgroups
group (z:85)

Gabapentin, 600

mglday (n:69)
Gabapentin, [200 Gabapentin. 2400

mg/day (n:66) mg/day (n: 66)

Age

Gender

WAIS-R Verbal IQ

WAIS-R Performance IQ

WAIS-R Full Scale IQ

Baseline CPS+sec gen t-c
seiz/28 days

Number of AEDs at base-

line

Common AEDs taken at
baseline

Mean 34.2

s D. 8.2

Female 45

Male 40

Mean 88.53
s_D. 12.72

Mean 91.04
s.D. 13.53

Mean 88.69
s.D. 12.94

Median 8.3

CBZ 63

PHT 22

VPA 14

34.9
10.9

3l
38

89.99
t4.34
93.32
15.41

90.'72

14.77

8.6

37.0

10.4

28

38

89.65

14.8'1

90.58
l.'79
89.21

12.83

8.0

38.7

t2.4
42

24

91 .48

t3.62
93.26

I 2.58

91.&
12.80

1.5

139
246

45
2l

A}

20

l6

3'7

29

38

3l
l9

45
24

43

25

2L

"No statistically significant (P<0.05) differences were found across the groups for any variable except for age (reference group
slightly younger, F:2.67, P:0.0481) and number of AEDs at baseline (placebo group more often on polytherapy, Fisher's Exact
P:0.0240). CBZ, carbamazepine; PHT, phenytoin; VPA, valproic acid; WAIS-R, Wechsler Adult Intelligence Scale-Revised.
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(Dodrill. 1978), except that onlv eight of the 16

lines of I I words per line were used. On the first
(reading speed) part of the test. the patient reads
the words as quickly as possible, ignoring the
colors, and on the second part (interference.) the
colors of print are read, ignoring the words. Time
(150 and 300 s maximum for the first and second
parts, respectively) and errors for both parts are
recorded. Two forms of the test were used. with
the order approximately counterbalanced for each
patient.

2.3.3. Benton Visual Retentiort Test
A variant of the original version of this test

(Benton, 1974) is used which has two forms. In
Form F, for each of 15 items. a drawing is shown
for 5 s. Then another card with four drawings is

shown and the patient must pick out the drawing
from the previous card. Form G has 15 items
different from Form F which are shown for l0 s

each with a l5-s delay before presenting the card
with the choices. The score for each form is the
number of items correctly recognized.

2.3.4. Controlled Oral Word Association Test
This is one subtest of the Multilingual Aphasia

Examination (Benton and Hamsher, 1983). Dur-
ing a 60-s period, the patient says as many words
as possible beginning with each of three letters (C,
F, and L are used for one form of this test, and P,
R, and W for the other form). The score is the
total number of words correct lbr the three letters
combined.

2.j.5. Symbol Digit Modalities Test (Smith,
1984)

This is similar to the Digit Symbol subtest of
the WAIS-R except that numbers rather than
symbols are written. Only the rvritten part is used.
and the number of items correct in 90 s is the
score.

2.3.6. Rey Auditory Verbal Learning Test
(AVLT) (Rey, 1964)

A list of 15 words is read five separate times,
and a recall is obtained after each reading. The
total number of items correctly recalled for the
five trials is recorded. Then a second list of 15

different words is read. and recall of this second
list is obtained. The patient is then asked to recall
the first list again. After 20 min, delayed recall
and recognition of the first list are obtained.

2.3.7. Wonderlic Personnel Test (Wortderlic.
t977)

This is a written test of mental abilities which
renders results closely approximating those of the
WAIS Full Scale IQ (Dodrill, l98l). tt requires l2
min for completion and results in both an IQ
score and the number of items which are incor-
rect. Parallel forms of this test were used in a

counterbalanced fashion.

2.3.8. Digit Cancellation
A page of random one digit numbers is pre-

sented and the patient cancels with a single stroke
as many as possible of two target digits in a 4-min
period. The variables resulting are number of
items correct and number of items omitted. Form
I ('0'and'7') and Form II ('1'and'6') were used
in counterbalanced order.

2.4. Tests ol'adjustntent atd mood

The tests of adjustment and mood were as

follows:

2.4.1. Profile of Mood States (POMS) (McNair
et al., I98l)

This test provides scales of Tension-anxiety,
Depression-dejection, Anger-hostility, Vigor-ac-
tivity, Fatigue-inertia, and Confusion-bewilder-
ment. A score is obtained from each scale. and a
single overall score of 'mood disturbance' is also
computed.

2.4.2. Washington Psltchosocial Seizure Inuentory
(WPSI) (Dodrill et al.. 1980)

This 132-item inventory of psychosocial adjust-
ment in epilepsy provides indications of function-
ing in each of seven areas (Family Background,
Emotional Adjustment, Interpersonal Adjust-
ment, Vocational Adjustment, Financial Status,
Adjustment to Seizures, Medicine and Medical
Management). In addition. an index of overall
adjustment is obtained as are two validity scales
(Lie Scale, Rare Items Scale).
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2.4.3. Mood Rutirtg Scale
This visual-analogue procedure consists of 100-

mm scales for 18 dimensions (e^g., alert...drowsy:
tense...relaxed) commonly reported in the litera-
ture to be sensitive to drug effects (Dodrill, 1991).

The distance in mm is measured lrom the unfa-
vorable end of each scale to the patient's mark of
mood during the last week. The average score for
the l8 dimensions is the single measure arising
from this test.

The order of test administration was as follows:
POMS. WPSI. Lafayette Grooved Pegboard,
Stroop, Benton Visual Retention, Controlled Oral
Word Association. Mood Rating. Symbol Digit
Modalities, Rey Auditory Verbal Learning, Won-
derlic Personnel, and Digit Cancellation. To max-
imize the possibility of detecting a drug effect, the
longest and most tedious of these were given last
and with the examiner out of the room. Examin-
ers were psychometrists or psychologists who had
attended a comprehensive training session. A test
manual and a training film were also used to
ensure continued uniform administration of the
tests. Parallel forms of the tests were used
wherever possible in a counterbalanced fashion.

2.5. Data anal.vsis

The analysis provided for a cornparison of
changes on the psychometric tests from baseline
to gabapentin treatment for eaih gabapentin dose
group with changes experienced by the reference
group during a similar period of tirne. This was
accomplished by computing baseline to treatment
changes in test scores for each group of patients
(reference group, and 600. 1200, and 2400 mg
gabapentin) and by then running a one-way
ANOVA across the groups (the Kruskal*Wallis
non-parametric ANOVA was used in one case
(Digit Cancellation, Number Omitted) when the
homogeneity of variance assumption could not be
met). This was done for each of the 19 variables
in the area of abilities and each of the l8 variables
in the area of adjustment and mood. A correction
for multiple comparisons was made by adopting
the 0.025 level of statistical significance instead of
0.05 so that the number of findings expected on
the basis of chance from the entire study was less

than one (0.025 x 37 : 0.915). Where a statisti-
cally significant difference was detected lor the
overall ANOVA. the Nervman-Keuls test (Winer,
1971) was used to determine which groups were
statistically si-qnificantly different from one
another.

3. Results

The results of the baseline to treatment period
changes are presented in Table 2 for variables
pertaining to mental abilities. This table shows no
statistically significant diflerences. Thus, no
changes in cognitive abilities were found with
gabapentin administration. This is consistent with
the findings from previous studies where tests of
abilities were administered (Dodrill et al.. 1992;
Leach et al.. 1997).

The results for measures of adjustment and
mood are presented in Table 3. There were four
statistically significant (P < 0.025) differences
here, all of which were on measures of psychoso-
cial adjustment and mood. On the POMS Total
Mood Disturbance variable, the 600-mg
gabapentin group improved relative to the 2400-
mg gabapentin group. On both the WPSI Emo-
tional Adjustment and Interpersonal Adjustment
scales, the 600-mg gabapentin group improved
more than did the reference (placebo) group while
no significant changes were found in connection
with the other groups. For the WPSI Medicine
and Medical Management Scale, it was the 1200-
mg gabapentin group which improved more than
the reference group. No other comparisons be-
tween groups were significantly different from
each other.

4. Discussion

Neither of the two previous studies (Dodrill et
al., 1992; Leach et al.. 1997) of the cognitive
effects of gabapentin showed any conclusive
change with this drug, and the present study is
clearly in support of this conclusion as well. It is
true that patients sometimes reported to us that
they felt more alert on gabapentin and that they
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Table 2

Means and standard deviations of baseline and treatment performances across the four patient groups on tests of abilities'

Test/variable Group

Placebo (n:85) 600 mg Gabapentin
(n:69)

I200 mg Gabapentin
(n:66')

2400 mg Gabapentin
(n = 66)

Baseline Treatment Baseline Treatment Baseline Treatment Baseline Treatment P

Lafayette Grooued Pegboard
Preferred hand, s

Mean
s.D.

Non-preferred hand, s

Mean
s.D.

Stroop Test
Reading speed, s

Mean
s.D.

Reading speed, errors
Mean
s.D.

Interference, s

Mean
s.D.

Interference, errors
Mean
s.D.

Benton Visual Retention
Form F, number correct

Mean
s.D.

Form G, number correct
Mean
s.D.

Contrclled Oral Word
Total numbcr right

Mean
s.D.

80.07
16.55

87.t I
18.22

54.30

1 6.59

0.95
1.28

r 33.63

40.59

4.t7
3.36

1t.47
2.23

13.88

l.58

24.99

I l.l5

77.75
l8-63

84.05

t8.94

5'7.95

24.33

0.76
1.23

130.07

46.59

4.20
3.E8

1t.92
2.21

13.95

1.38

26.M
lt.54

78.59
16.50

84.84

17.42

50.82

14.92

0.69
l.l9

t28.34
49.52

4.7 5

3.81

n.69
2.t5

t3.9'.1

t.23

28.76

10.t0

77.12

t7.63

82.79
19,34

55.41

19.94

0.81

1.70

122.40

5l .15

4.12
4.54

I1.99
2.08

13.65

L90

29.84
10.60

84.1 8

19.41

89.62
21,24

57.32

22.43

1.32

t.79

t41.70
55.94

5.30
3.89

1t.26
2.19

13.09

2.r3

25.82
I 1.56

78.2t
t7.l0

86.02
20.99

62.29
26.58

1.24

1.66

l3l .97

52.t6

4.39
3.83

11.53

2.t3

t3.46
1.82

26.57
I1.01

80.55

t7.57

87.'17

20.20

52.05
15.33

0.89
t.l'1

t27.58
38.07

4.88
4,36

ll.l5
2.31

11.54

1.95

27.20
t2.22

76.49 0.1013

18.04

84.80 0.9106

t9.49

55.49 0.931 3

20.65

0.83 0.s958
1.45

126.l'7 0.4286

42.55

4.42 0.3900

4.85

t2.2? 0.1 551

1.93

t3.L)4 o.o44l
1.7 5

28.'12 0.9103
12.13

rl
tr
bo
S.

h:
tn!-
\
h

\o
b\o

Qs
I

b.)



Table 2 (Continued)
6

Test/variable Group

Placebo (n:85) 600 mg Gabapentin
(n:69)

1200 mg Gabapentin
(n: 66)

2400 mg Gabapentin
(n:66)

Baseline Treatment Baseline Treatment Baseline Treatment Baseline Treatment P

Symbol Digil Modalities
Number right (written)

Mean
s.D.

Awlitory l'erbal Learning
Trial l-5, first list recall

Mean
s.D.

Trial 6, second list recall
Mean
S.D.

Trial 7, first list recall
Mean
s.D.

Trial 8, first delay recall

Mean
S.D.

Trial 9, first delay recognition
Mean
s.D.

Vl/onderlic Personnel Test

Items correct
Mean
S.D.

Items wrong
Mean
s.D.

Digil Cancellation
Number right

Mean
S.D.

Number omitted
Mean
s.D.

40.91

t2.53

46,33

9" 10

s.47
1.94

8.59
3.30

8.24
3,61

13.35

2.00

t4.52
7.35

'7.42

5.82

159.63

52.23

6.1 I

20.64

41.55

12.26

46.93

9.',l1

s.3 t

2.t3

8.87

3.25

8.54
3.49

13.88

1.64

14.s2
'7;t5

7.05

3.93

157.58

51.26

3,96
5.01

41.91

10. l6

45.34

10.19

5.09

1.79

8.3 5

3.76

8.06
4.11

13.43

2.09

14.53

7.45

7.84
5.23

145.24

43.51

3.40
1.49

43.00

n.62

44.00

t2.21

4.91
2.01

8.24
3.84

7.96

4.46

13.18

2.20

15.66

8.06

7.99

4.80

150.09

43.23

8.19

27.01

38.66

I1.30

42.32

9.71

5.05

1.97

7. l8
3.3 I

7.19

3.40

13.22

2.34

I1.63
1.94

7.22

4.s4

t29.83
4t.67

7.41

18.36

40.66

12.00

42.42

ll.ll

4.88
1.85

7.65

3.52

7.25

3.7'l

l3.ll
2.30

13.90
'7.87

'7.52

4.55

136.40

50.98

5.25
8.97

4l.86
|.92

43.86

10.43

5.23

1.88

7.78

3.54

1.84
3.58

13.30

t.97

15.00

7.97

7.72

5.t2

t42.67
42.49

4.50
4.41

43.49 0.7251

t3.44

41.32 0.4141

I 1.95

5. l] 0.998 1

7.17

8.00 0.7515

3.82

8.06 0.8s06

3.80

13.20 0 0890

1.96

14.84 0.2605

7.72

B.-1-1 0.6094
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t44.92 0.5940

47.43

6.20 0.4261
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u Significance levels utilize one-way analysis of variance based upon difference scores (baseline minus

Number omitted variable which was based upon the Kruskal-Wallis non-parametrtc ANOVA due to a

treatment) for each group except for the Digit Cancellltion
lack of homogeneity of variance.



Table 3

Means and standard deviations of baseline and treatment performances across the four patient groups on tests of mood and adjustment"

Test/variable Group

Placebo (n: 85) 600 mg Gabapentitt
(n:69)

1200 mg Gabapentin
(n:66)

2400 mg GabaPentin
(n:66\

Baseline Treatment Baseline Treatment Baseline Treatment Baseline Treatment

POMS
Tension-anxiety

Mean
S,D.

Depression-dejection
Mean
s.D.

Anger-hostility
Mean
S,D,

Vigor-activity
Mean
s.D.

Fatigue-inertia
Mean
S.D.

Confusion-bewilderment
Mean
s.D.

Total mood disturbance
Mean
S.D.

Mood Rating Scale

Average score
Mean
s.D.

WTSI
Family Background

Mean
S.D.

Emotional Adjustment
Mean
s.D.

Interpersonal Adjustment
Mean
S.D.

10.84

5.95

1.29
8.95

8.35

7.35

I 5.78

5.28

8.49

5.68

8.:5
4.53

3l .45

28.78

59.08

17.02

2.18
2. l8

il.17
s.28

5.t4
3.48

10.26

5.72

10.05

8.98

7.71

7.09

16.74

5.45

7.86

5.17

8.00

4.26

2'7.13

2't.06

64.17

14.98

2.07

1.90

10.88

5.15

s.19
4.25

12.59

s.75

r 3.53

10.27

r0.i6
8.04

I 5.31

5.16

10.12

6.08

9.46
5.03

40.54

32.39

57.31

15.78

2.61

2.39

13.36

6.36

6.00
4.24

10,76

6.45

10.8 5

9.87

7.66

7.83

16.41

5.58

7.'78

6.03

't.79

4.87

28.44
33.20

6l .20

16 05

2.28
2.14

10.99

5.42

4.54
3.90

r 2.03

6.36

12.21

8.98

9.77
7.07

15.32

6.21

9.85

5.64

9.26
5.7 |

3'1.33

3l.ll

56.21

19.79

2.83

2.47

13.08

6.39

5.70

4.46

n.77
6.67

I2.6t
I 1.30

9.21

8.52

I 5.55

6.48

9.36
7As

8.7b
s.t'7

36.1 1

38.05

58.25
t7.45

2.51
2.34

I 1.36

5.81

s.02
4.06

t2.55
5.82

13.02

I 1.26

t 0.20

8.03

I i.58
6.63

9.84
5.5 l

9.9.4

6.42

36,27

29.31

59.80

15.78

1.94

t.-l 5

13.19

5.44

5.60

197

13.61
'7.65

13.98

t 0.78

9.5ti
8.27

15.91

7.0s

9.91

6.05

10.38

5.47

4l .53

34.94

58.81

I 7.50

2.. l1
t.76

l1 .94
4.94

4.81
4.03

0071t

0.0719

0.-1209

0.0.1 tl

0.t794

0.1 1 65
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Table 3 (Continued.)

@

Test/variable Group

Placebo (n:85) 600 mg Gabapentin
(n:69)

1200 mg Gabapentin
(n:66)

2400 mg Gabapentin
(n :66)

Baseline Treatment Baseline Treatment Baseline Treatment Baseline Treatment P

Vocational Adjustment
Mean
s.D.

Finansial Status
Mean
s.D.

Adjustrnent to Seizures

Mean
s.D.

Medicine and medical maiagement.
Mean
s.D.

Overall Functioning
Mean
s.D.

Lie
Mean
s.D,

Rare Items
Mean
s.D.

6.96

2.85

2.35

2.10

5.50

3.3 5

1.18
0.96

I 8.35

8.28

2.42

1.88

1.20

l. t9

6,93

2.81

2.29
2.02

5.26
3.53

1.48

l.1l

t7.76
8.70

2.40
1.88

Ll3
l.ll

6.21

3, l6

2.52
2.12

510
3;75

1.85

t.t7

20.16
9.99

2.t3
1.76

L2l
t.t2

5.94
3.35

2.24
t.99

5.60

3.64

1.8 I

1.36

16.63

8.87

2.37
L9l

t.24
l,l2

6.63
3.09

3.00

2.15

6.09

3.93

2.08
1.61

20.05
10.32

2.44
2.32

t.47
t.62

6.80
2.85

2.77
2.tl

5,'36

kA4

t.52
1.32

17.98

9.22

2.58
2.30

1.56

1.44

6.25
1,7)

2.'.l3

2.07

5.7 1

3.38

1.76

1.25

t9.17
8. ls

2.2t
1.97

t.l1
1.39

6.24
3.zfr

2.54

2.28

5.22
3.70

1.68

1.35

t7.87
8.18

2.29
2.O9

l .54

2.O9

0.6795

0.8485

0.804 I

0 0192

0.0517

0.7476

0.241].
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. Significance levels utilize one-way analysis of variance based upon difference scores (baseline minus treatment) for each group'
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were better able to function cognitively. While
this could possibly be true in selected cases, the

more likeiy explanation is that there is some im-
provement in mood and adjustment and that it is

this improvement which convinces some patients

that they are thinking more clearly.
In the area of mood and adjustment, two of the

previous studies (Dimond et al.. 19961 Bruni.
1998) have pointed to improved well-being with
gabapentin administration. Our results agree with
those findings with less anxiety. discouragement,
and general mood disturbance with gabapentin
administration relative to our reference group.
Changes were seen on both the POMS and the
WPSI. In addition, there were fewer reports of
interpersonal concerns (WPSI Interpersonal Ad-
justment) as well as at least slightly improved
rapport with physicians (WPSI Medicine and
Medical Management). The findings on the WPSI
are of particular interest as the items on the WPSI
scales are empirically anchored in performances in
life (Dodrill et al., 1980) and changes on these
scales are not commonly seen in drug studies of
this type (Dodrill et al.. 1993. 1995, 1998), pre-
sumably because changes in life performances are
difficult to make over relatively short periods of
time. In this case. however, there were improve-
ments in the core areas of emotional and interper-
sonal functioning. In fact, if the three gabapentin
groups are combined and compared with the ref-
erence group, statistically significant improve-
ments on the key WPSI scales become more
prominent (Emotional Adjustment, P = 0.004;
Interpersonal Adjustment, P:0.010). Thus, the
results do support the contention of improved
function with gabapentin administration across
the dosages included in this study.

Of interest is the fact that the improvements in
adjustment and mood are seen most notably seen

in patients . taking lesser rather than greater
amounts of gabapentin. Why this is the case is not
clear, but it is notable that exactly the same
finding appeared with respect to tiagabine in a
similar conversion to monotherapy study (Dodrill
et al., 1998). In that investigation, improvement in
mood and adjustment was clearly in evidence in
those patients who could be successfully con-
verted from one standard antiepileptic drug to

Rt)itarth 35 (1999) 109-I)i l19

tiagabine monotherapy at only,' 6 mgiday. Patients
converted to 36-mgTday tiagabine monotherapy
did not show that improvement at all. In the
present study. the findings were not quite as strik-
ing, but they are similar. The underlying reason

tor these findings is not clear. One is tempted to
note that both drugs are associated with increased
GABA (tiagabine definitely. gabapentin not as

prominently), but one cannot press this argument
too far as improvement in mood and adjustment
was not associated with vigabatrin when the same

test battery was used (Dodrill et al.. 1993, 1995).
Attention is again drawn to the fact that our

reference group treated with placebo is not a true
control group. Data on this group were not col-
lected at the same time as those collected during
the rest of the study. Because of this, interpreta-
tion of the findings has been done with care. At
the same time. after much work with the data, it
was evident that the inclusion of this group was of
real value in interpreting the changes noted in the
gabapentin groups. and that without such a group
it would not have been possible to sort out retest
effects from drug effects.

Overall, no cognitive et-fects of gabapentin were
found in this study. either favorable or unfavor-
able. This is consistent with existing literature.
However. an improved sense of well-being was
noted with gabapentin administration. This is also
consistent with existing literature. Future studies
will be needed to sort out the relative contribu-
tions to this favorable change of the removal of
the baseline medications when gabapentin was
instituted, the effects of a decrease in seizures as

noted in the clinical report of the study (Beydoun
et al., 1997). and to gabapentin itself.

Acknowledgements

This investigation was supported by Parke-
Davis Pharmaceutical Research. Gratitude is ex-
pressed to the investigators (and their sites) who
provided patients for the study. They were as

follows: B. Abou-Khalil (Vanderbilt University
Medical Center, Nashville, TN); S. Asher (Neuro-
logical Associates, Boise, ID); A. Beydoun (Uni-
versity of Michigan Medical Center, Ann Arbor,



ll0 C.B. Dodrill er ul., Epilepsv Research 35 (1999) 109 l2l

MI)l T.R. Browne (Veterans Administration
Medical Center. Boston. MA); :. Bruni (Univer-

sity of Toronto, Toronto. Ont.): D. Cantrell (Uni-
versity ol Texas Southwestern Medical Center.
Dallas. TX); V. Dostrow. B. Parks (University
Medical Center. Jackson. MS)l J. Fischer, D. Hier
(University of lllinois at Chicago. Chicago, IL); J.

French (University of Pennsylvania School of
Medicine. Philadelphia, PA); D.R. Labar. C.

Harden (Comprehensive Epilepsy Center. New
York Hospital-Cornell. New York, NY); C.W.
Lai (Kansas University Medical Center, Kansas

City, KS); R.H. Mattson (Veterans Administra-
tion Medical Center. West Haven, CT); G. Mon-
touris (Epi-Care Center, Memphis, TN); G.L.
Morris (Medical College of Wisconsin, Milwau-
kee, WI); D.K. Naritoku (Southern Illinois Uni-
versity Medical School, Springfield, IL); R.E.
Ramsay (University of Miami Internatioral Cen-
ter for Epilepsy, Miami. FL); W. Rosenfeld
(Comprehensive Epilepsy Care Center for Chil-
dren and Adults. St. Louis. MO); A.:. Rowan
(Bronx Veterans Administration Medical Center.
Bronx. NY); K. Ruggles (Marshfield Clinic.
Marshfield, WI); J.R. Schimschock (Emmanuel
Hospital Child Neurology Clinic, Portland, OR);
N.W. Spencer (University of Wisconsin Hospital
and Ciinics, Madison, WI); J.C. Sackellares, B.M.
Uthman (Veterans Administration Medical Cen-
ter, Gainesville, FL); B.B. Wannamaker (Neurol-
ogy Consultants, Charleston. SC); A. Wilenskv
(Harborview Medical Center, Seattle, WA). Grat-
itude is also expressed to Hoeschst Marion Rous-
sel for permission to use the comparison group
from the vigabatrin study.

References

International Gabapentin Study Group, Anhut, H., Ashman.
P.. Feuerstein. T.J., Sauermann. W.. Saunders, M.^
Schmidt, B., 1994. Gabapentin (Neurontin) as add-on rher-
apy in patients with partial seizures: a double-blind,
placebo-controlled study. Epilepsia 35, 795-801.

French Gabapentin Collaborative Group, Baulac, M., Caval-
canti, D., Semah, F., Arzimanoglou, A., Portal, J.J., 1998.
Gabapentin add-on therapy with adaptable dosages in 610
patients with partial epilepsy: an open! observational
study. Seizure 1, 55-62.

Benton. A.L.. I97J. Rcvised Visual Retention Test: Clinical
and Experimental Applications. 4th ed. Ps;-chological Cor-
poration. Nerv York.

Benton. A.L., lllmshcr. K.deS.. 1983. Multilingual Aphasia
Examination: N'lanual ol lnstruction. AJA Associates.

Iowa City.
US Gabapentin Study Group 81 83. Beydoun. A.. Fisher. J-.

Labar. D.R.. Harden. C.. Cantrell. D.. Uthman. 8.M..
Sackellares. J.C.. Abou-Khalil. B., Ramsay. R.E., Hayes.

A.. Greiner. M.. Garotalo. E.. Pierce. M.. 1997.

Gabapentin monotherapv: tI. A 26-week. double-blind.
dose-controlled. multicenter study of conversion from
polytherapy in outpatients with refractory complex partial

or secondarily gcneralized seizures. Neurology 49, 146-
752.

Beydoun, A., Fakhoury. T., Nasreddine, W.. Abou-Khalil. B.,

1998. Conversion to high dose gabapentin monotherapy in

patients with medically relractory partial epilepsy. Epilep-
sia 39. 188-193.

Bruni, J., 1998. Outcome evaluation of gabapentin as add-on
therapy lor partial seizures. Can. J. Neurol. Sci. 25, 134-
140.

lnternational Gabapentin Monotherapy Study Group 945-77.

Chadwick, D.W.. Anhut. H.. Greiner. M.J., Alexander, J..

Murray, G.H.. Carofalo. E.A., Pierce. M.W.. t998. A
double-blind trill of gabapentin monotherapy lor newly
diagnosed partial scizures. Neurology 51. 1282-1288.

Dimond. K.R.. P:rnde. A.C.. Lamoreaux. L.. Pierce. M.W..
1996. Effect ot' gabapentin (Neurontine) on mood and
well-being in patients wrth epilepsy. Prog. Neuro-Psy-
chopharmcol. Biol. Psychiatry 20, 40'l -417.

Dodrill, C.8.. 1978. A neuropsychological battery tor epilepsy.
Epilepsia 19, 6l I 623.

Dodrill, C.8., 1981. An economical method lor the evaluation
of intelligence in adults. J. Consult. Clin. Psychol. 49,

668 673.

Dodrill, C.B., 1991. Behavioral eflects of antiepileptic drugs.
In: Smith, D.. Treiman, D., Trimble, N.R. (Eds.), Neu-
robehavioral Problems in Epilepsy: Advances in Neurol-
ogy, vol. 55. Raven Press. New York, pp. 213-224.

Dodrill, C.8., Batzel, L.W.. Queisser, H., Temkin, N.R., 1980.

An objective method for the assessment of psychological
and social problems among epileptics. Epilepsia 21, 123-
I 35.

Dodrill. C.B., Wilensky, A.J.. Ojemann, L.M.. Temkin, N.R..
Shellenberger, K.. Wallace. J., 1992. Neuropsychological,
mood, and psychosocial eflects of gabapentin. Epilepsia 33
(Suppl. 3). ll7 ll8.

Dodrill, C.B., Arnett, J.L.. Sommerville, K.W., Sussman,

N.M., 1993. Evaluation of the effects of vigabatrin
(Sabril@) upon cognitive abilities and quality of tife in
epilepsy. Neurology 43, 2501-2507.

Dodrill, C.B., Arnett, J.L., Sommerville, K.W., Sussman,
N.M.. 1995. Effects of differing dosages of vigabatrin
(Sabril) on cognitive abilities and quality of life in epilepsy.

Epilepsia 36, 164-173.



C.B. Dodrill et al- i Epilepsv Research 35 (1999) 109-l2l l2l

' 
Dodrill, C.8.. Arnett. J.L.. Shu. V.. Pixton. G.C., Lenz, G.T., McNair, D.M.. Lorr, M.. Droppleman. L.F., 1981. Profile of

Sommerville. K.W.. 1998. Ellects of' tiagabine monother- Mood States: Manual. Educational and Industrial Testing

apy on abilities. adjustment. and mood. Epilepsia 39, Service, San Diego.
33-42. Rey. A., 1964. L'examen Clinique en Psychologie. Presses

UK Gabapentin Study Group, 1990. Gabapentin in partial Universitaries de France. Paris.
epilepsy. Lancet 335, lll4-ll17. Smith, A., 1984. Symbol Digit Modalilies Test: Manual. West-

US Gabapentin Study Group No. 5. t993. Gabapentin as ern Psychological Services. Los Angeles.

add-on therapy in refractory partial epilepsy: a double- Winer. B.J.. 1971. Statistical Principles in Experimental De-

blind. placebo-controlled, parallel-group study. Neurology sign, 2nd ed. McGraw-Hill, New York.
43,2292-2298. Wolf. S.M., Shinnar. S.. Kang. H.. Gil. K.B.. Mosh6. S.L.,

Leach, J.P., Girvan, J., Paul, A., Brodie, M.J., 1997. 1995. Gabapentin toxicity in children manifesting as be-

Gabapentin and cognition: a double blind, dose ranging, havioral changes. Epilepsia 36. 1203-1205.
placebo controlled study in reiiactory epilepsy. J. Neurol. Wonderlic, E.F.. 1977. Wonderlic Personnel Test: Manual.
Neurosurg. Psychiatry 62, 372-376. Wonderlic, Northfield. IL.


