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Letter to the Editors

Procedural learning improvements after six weeks
of clozapine treatment

Dear Editors,

Second generation antipsychotic treatments for
schizophrenia may exert clinical and cognitive advan-
tages relative to first generation treatments through a
less derogatory effect on neurons in the dorsal stria-
tum. Unique D2 binding profiles have been delineated
with PET (Kapur et al. 1999; Farde et al. 1992), and
some have speculated that this “EPS advantage”
might account for the apparent benefits of novel treat-
ments on cognition, depression, and the negative
syndrome (Tandon et al., 1999). Correlation analyses
have not supported a direct association between EPS
and higher cognitive changes (Purdon, 1999; Purdon
et al., 2000), possibly because traditional measures of
cognitive skill have insufficient sensitivity to the
integrity of the dorsal striatum. This may be overcome
by utilization of procedural learning tasks that are
impaired in subcortical dementia (Saint-Cyr et al.,
1988; Poldrack et al. 1999). Procedural learning is
the ability to acquire a motor skill or cognitive routine
through repeated exposure (Cohen et al., 1985) and it
is measured by improvement through practice, often
with the Pursuit Rotor Test (PRT), the Mirror Draw-
ing Test (MDT), and the Tower of Toronto (TOT).
Antipsychotic investigations have documented a
detrimental effect of chlorpromazine and haloperidol
on the TOT and PRT in normal controls (Peretti et al.,

Table 1

1997; Danion et al., 1992; Kimura et al., 1997). In
schizophrenia samples, cross-sectional comparisons
have revealed detrimental effects of haloperidol rela-
tive to clozapine on the MDT (Bedard et al. 1996),
and haloperidol and risperidone relative to clozapine
on the TOT (Bedard et al. 2000). A prospective
evaluation with a mixed typical-neuroleptic baseline
showed no change on the PRT after treatment with
haloperidol or risperidone (Kern et al. 1998). First
generation antipsychotic medications and risperidone
appear to have a negative influence on procedural
learning that is not apparent with clozapine, a
differential effect that is concordant with estimated
relative D2 receptor activity (Leucht et al. 1999).
This inference is preliminary given the absence of
control group comparisons in the haloperidol and
risperidone work and the lack of prospective evalua-
tions of clozapine.

We undertook a prospective pilot study of cloza-
pine effects on the TOT by examining nine stable
male inpatients with DSM-IV schizophrenia while
they were receiving typical neuroleptic treatment
and again after six weeks of clozapine. Patients
were similar in age (M = 29.11 = 7.38) to our healthy
control group (35.22 £ 5.89) and had been ill for
almost 20 years (M = 18.22 £5.89). The Tower
was administered in accordance with published guide-
lines; two blocks of five trials separated by a 90-min
interval with procedural learning given by the reduc-
tion in total moves to solution between the first and

Performance on the Tower of Toronto Test (sum of scores over trials 1 to 5)

Score

Typical n =9 Clozapine n =9 Normal controls n = 9
Sum over Block 1 154 £ 37 151 £33 131 £31
Sum over Block 2 149 = 38 121 =27 103 =29
Procedural learning (B1-B2) —5*40 —30 £+ 39 —28 £26

Paired t-test 1(8) =0.20, p = .85

t(8) =2.31,p=.05

t8)=3.17,p = .01
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second blocks (Saint-Cyr et al. 1988). As anticipated,
the control group showed significant procedural learn-
ing, averaging a gain of 28 moves, not apparent in the
baseline schizophrenia sample, averaging a gain of 5
moves, but similar to the clozapine sample, averaging
a gain of 30 moves (Table 1). Our results are consis-
tent with previous cross-sectional demonstrations of
procedural learning, and suggest that the clozapine
spares procedural learning from medication-induced
impairment and may reverse the impairment produced
by other treatments. This result was anticipated from the
relatively benign influence of clozapine on the dorsal
striatum and provides a rare demonstration of typical
neuroleptic deficits on a cognitive skill that can be
reversed with a novel treatment.
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