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Clozapine and sialorrhea:
update

Among the frequently reported
side effects of clozapine is noctur-
nal hypersalivation (sialorrhea), a
troubling and potentially hazard-
ous reaction. Hypersalivation can
also occur in the daytime, causing
social withdrawal and isolation
because of embarrassment and
stigma.
Many interventions have been

used to alleviate this side effect, in-
cluding dose reduction, addition of
antiparkinsonian agents such as
benztropine and procycidine, and
use of sugarless candy. For the
most part, these interventions
work at the systemic level and
have not provided any real relief.
As reported in the May 1999 is-

sue of the Journal of Psychiatry &
Neuroscience, atropine eye drops
were tried as a possible interven-
tion.1 One drop of 1% solution was
given sublingually at bedtime, and
the dose was titrated as required to
achieve maximum relief of symp-
toms. We reported encouraging re-
sults from this intervention.
The use of atropine eye drops to

treat clozapine-induced sialorrhea
appears to have a beneficial effect

despite the presence of an anti-
cholinergic action. However, pa-
tients reported that the atropine
was short acting and that they ex-
perienced rebound sialorrhea in
the early hours of the morning,
which necessitated repeat dosing.
Some patients reported difficulty
manipulating the dropper to en-
sure the proper dosing. The poten-
tial for accidental overdose with
drops as opposed to a metered
spray was worrisome as well. We
therefore have looked for other al-
ternatives to atropine eye drops.
Ipratropium bromide (Atrovent)

nasal spray is a powerful, longer
acting anticholinergic drug that can
also be applied sublingually. The
spray formulation comes in 2 con-
centrations: 0.03% and 0.06%. We
have been working with the 0.03%
solution, normally used to relieve
side effects of severe rhinitis, and
have found that 2 sprays of this so-
lution under the tongue at bedtime
is as effective, if not more effective,
than the 1% atropine eye drops in
controlling sialorrhea.
Ten patients, formerly receiving

atropine eye drops, were success-
fully switched to ipratropium bro-
mide nasal spray, 0.03% solution,
over 6 months. In 2 cases, use of
the nasal spray was started di-
rectly. Patients reported reduction
or resolution of nocturnal hyper-
salivation after using the spray.
Two patients used the preparation
twice a day, the remainder only
once a day. There were no side ef-
fects other than 2 patients report-
ing that they did not like the taste.
Compared with the eye drops, the
metered spray was reported to be
easier to use and to require less
digital precision. In addition, pa-
tients were more accepting of car-
rying the spray with them and

using it in public places.
Although further study is re-

quired, we find these observations
encouraging in the treatment of
clozapine-induced sialorrhea. A
protocol for studying the effective-
ness of this intervention is cur-
rently being submitted to an ethics
review board for approval.

Pierre Tessier, MD
Carolyn Antonello, RN
Ottawa, Ontario, Canada
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A short form of the
Wisconsin Card Sorting Test

There has been a proliferation of
studies of cognitive changes with
antipsychotic medications since
clozapine was reintroduced to clin-
ical practice 10 years ago, and re-
cent reviews have indicated the
extraordinary value of cognitive
improvement to sociovocational
rehabilitation.'-3 However, the cog-
nitive test batteries remain too long
and complicated for general clini-
cal application, discouraging to
both clinicians and patients. In our
clinic, we are identifying a series of
relatively simple but standardized
psychometric tests capable of de-
tecting changes from treatment. In
this pursuit, we have examined a
short form of the Wisconsin Card
Sorting Test (WCST)4 and have
found promising results.
Myriad cognitive impairments

are associated with schizophrenia,
but most would agree that execu-
tive function deficits are a leading
barrier to vocational reintegration.
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The WCST is particularly sensitive
to frontal-lobe lesions5 and is a
well-validated neuropsychological
tool for the assessment of executive
functioning.6 The test involves in-
dividual presentation of up to 128
cards and requires the examinee to
learn simple perceptual rules for
classification on the basis of verbal
feedback to their responses. Pa-
tients with schizophrenia show re-
liable deficits that imply a predom-
inant frontal-lobe dysfunction.7-9
Despite the benefits of the WCST,

it requires 30 to 60 minutes to ad-
minister and is particularly diffi-
cult for patients with schizophrenia
who invariably find it to be a de-
moralizing experience and may
reject the test outright. In compre-
hensive test batteries, the issue of
missing data because of test rejec-
tion is commonly managed by ei-
ther prorating scores or by exclud-
ing the case record. Although the
former is a weak solution on statis-
tical grounds, the latter can be very
expensive, particularly in prospec-
tive 1-year investigations for which
months of data can be lost by rejec-
tion of a single test at a single time.
We have intentionally positioned

the WCST at the end of our test
batteries to ensure that all other
data are collected before the WCST
is administered. This has worked
well, but it introduces a potential
positioning bias to our results that
may be influenced by extraneous
factors, such as fatigue. A prefer-
able option is to modify the WCST
so that the important test character-
istics are not sacrificed and the test
is less frustrating to the patient.
Various modifications to the ad-
ministration method have been
proposed,""2 but there are insuffi-
cient normative data to support
their use, and the modifications

may result in an instrument not
directly comparable to the full 128-
item WCST.
Another approach has been to

administer the 128-item WCST ac-
cording to the guidelines of Heaton
and associates4 but to discontinue
the test after 64 items. This ap-
proach may have merit, and it has
been applied in 2 prior investiga-
tions that included patients with
schizophrenia,12'13 but, as yet, the
normative data currently available
from direct applications of the 64-
item version have been limited to
small and preliminary samples of
control subjects.'4'6 Normative data
are essential for derivation of stan-
dardized scores for the WCST,
which are in turn required for the
computation of an executive do-
main score or a general cognitive
index score in studies with broader
test batteries. These derivations are
in turn important for successful
prospective examinations of med-
ication effects on cognitive skills."2
In lieu of normative data, we

have examined statistical adjust-
ments to the results of a 64-item
version that may allow an interim
method for obtaining a proxy mea-
sure of scores standardized using
the original 128-item normative
data. A short-form adaptation of
the WCST has been examined in 3
prior studies of mixed psychiatric
and neurological disorders.12"3"7
The first study showed that the
number of categories completed
with 64 items was not well corre-
lated with the categories com-
pleted with 128 items (r = 0.73), but
the perseverative error score from
the 2 versions fared better (r =
0.84).12 The second study showed
better correlations between the 64-
item and the 128-item versions, but
it also found statistically significant

differences between the percent
scores derived from each method.'7
The third study examined a subset
of the variables available from the
128-item norms and found good
correlations and no significant dif-
ferences between the 2 versions.'3
These 3 studies thus provide some
preliminary support for the use of
a short form of the WCST, but they
did not provide data with specific
relevance to the utility of the 128-
item normative data for adjusting
the 64-item variant applied specifi-
cally to schizophrenia samples.
Unlike the earlier studies, our as-

sessment included a larger sample
of schizophrenia patients, and we
will report on the value of several
measures, standardized using the
128-item normative data of Heaton
and associates.4 We administered
the 128-item WCST to 104 patients
with schizophrenia and scored the
first 64 items alone before scoring
the entire 128-item test. Responses
were scored for all published vari-
ables except for the number of tri-
als to the first completed category
(which is equivalent in the 2 vari-
ants), the learning-to-learn score
(which requires a minimum of 3
completed categories, rarely
achieved in the 64-item version)
and the total number of trials ad-
ministered (which was always 64
in the short version). The total
number of categories achieved,
failure to maintain set and the total
number of correct responses were
compared after multiplying the 64-
item score by 2 and then using the
128-item normative data to derive
standardized scores. A similar pro-
cedure was used for total errors,
perseverative errors, nonpersever-
ative errors and perseverative re-
sponses. These last variables were
also converted into percent scores
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Mean score (and SD)

z score z score Pearson t
Variable WCST-128 WCST-64 WCST-128 WCST-64 correlation, rt statisti4 p value

Nco. of categories achieved 3.41 (2.19) 2.13 (1.50) -2.22 (2.37) -1.31 (3.09) 0.87 5.89 < 0.001
Total no. of errors 48.96 (26.47) 25.47 (12.47) 1.99 (1.76) 2.11 (1.66) 0.82- .25 0.2 15
No. of perseverative errors 29.49 (21.62) 14.93 (10.46) 1.85 (1.73) 1.81 (1.74) 0.90 0.39 0.694
No. of nonpersevertive errors 20.34 (15.52) 1O.54 (7.40) 1.33 (1.97) 1.43 (1.88) 0.88 1.02 0.310
No. of perseverative responses 34.99 (28.70) 17.75 (1424) 2.67 (3.04) 2.72 (2.98) 0.90 0.39 0.696
Failure to maintain set 1.12 (1.34) 0.60 (0.84) 0.58 (1.33) 0.64(1.68) 0.70 0.46 0.643
Tota no. of correct responses 65.73 (17.05) 38.24 (13.00) -0.32 (1.79) 0.99 (2.98) 0.52 -5.26 <0.001
%total errors 40.22(19.00) 39.80(19.48) 1.85 (1.73) 1.81 (1.74) 0.83 0.48 0.633
% peeverative errors 24.25 (16-2) 23.36 (16.37) 2.68 (2.99) 2.51(0.29) 0.92 -1.40 0.166
% non-perseverative errors 16.69 (I 1.55) 16.47 (11.56) 0.98 (1.63) 0.95 (1.62) 0.85 0.36 0.720

%persevetive responses 28.64(22.24) 27.73 (22.24) 2.72(3.27) 2.59 (3.26) 0.91 1.01 0.316
% conceptual level responses 47.17 (25.86) 48.64 (26.37) -1.91 (1.72) -1.80 (1.71) 0.91 1.52 0.131

Note SD = standard dfl-aon.
Male - 81, femal 23; rlgbthanded 93, efhandod = I 1; mean age = 33.28 years (SD 10.47); mean educaton = 1 1.59 years (SD 2.76); mean age of onsets 23.14 years (SD L.05): mean illness

duration - 9.83 yen (SD 8.91); premorbid ktlgence (estmaed with the Peabody Pitre VocabulryrTest) - 87.39 (SD 18.24); chart diagnoses of schkophrenia (n = 96), schizoaffective disorder
(n a 3) and sczophrenform disorder (n = 5) wae not addonally vlidaed In die hope tha these resuls would be applicabe to the general population of patents wkh schizophrenia.
tP < 0.001 forall vaiables
tDesres of fhredom = 103 for all variabes.

based on the number of items com-
pleted (i.e., 64 items in the short
version and up to 128 items in the
long version), and again the 128-
item normative data were used to
obtain standardized scores.
The reliability of our estimates,

assessed by computing the correla-
tion between the 64- and 128-item
variables, and the validity of our
estimates, assessed by paired t-test
comparisons, are summarized in
Table 1. The reliability of the 64-
item test was supported by the sta-
tistical significance of all correla-
tion comparisons (p < 0.001) and
the high correlation values of all
variables (r > 0.80) except for the
total number of correct responses
(r = 0.52) and the number of fail-
ures to maintain set (r = 0.70). The
validity of the 64-item variant was
also supported by the absence of
significant differences between the
derived z scores for all variables
except the total number of cate-
gories achieved (t = 5.89, p < 0.001)
and the total number of correct re-
sponses (t = -5.26, p < 0.001). There

were no substantial differences
between the reliability or validity
of the standardization scores de-
rived from the multiplication of the
64-item score by 2 or the percent
scores.
In this group of patients with

schizophrenia, we observed good
reliability and validity of the 64-
item variant of the WCST stan-
dardized with the 128-item norma-
tive data. The exceptions to this
general conclusion pertained to the
poor reliability and validity of the
total number of correct responses,
the relatively poor reliability of the
number of failures to maintain set
and the poor validity of the total
number of categories completed.
Additional investigation will be re-
quired to examine the validity of
the 64-item variables as markers of
frontal-lobe dysfunction. The pre-
sent data suggest that there is merit
in such a pursuit. Also, our correla-
tions were slightly higher than
those of prior reports from mixed
patient samples, which suggests
that the 64-item version may be of

greater value in schizophrenia
samples than in other patient
groups. This, too, will require inde-
pendent verification.

Scot E. Purdon, PhD
Barbara Waldie, BSc
Edmonton, Alberta, Canada
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