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Abstract

The aim of this critical review is to address that the study of cognition and antipsychotics is not always driven by logic and that research
into real pro-cognitive drug treatments must be guided by a better understanding of the biochemical mechanisms underlying cognitive
processes and deficits. Many studies have established that typical neuroleptic drugs do not improve cognitive impairment. Atypical
antipsychotics improve cognition, but the pattern of improvement differs from drug to drug. Diminished cholinergic activity has been
associated with memory impairments. Why atypical drugs improve aspects of cognition might lie in their ability to increase dopamine and
acetylcholine in the prefrontal cortex. An optimum amount of dopamine activity in the prefrontal cortex is critical for cognitive functioning.
Another mechanism is related to procedural learning, and would explain the quality of the practice during repeated evaluations with atypical
antipsychotics due to a more balanced blockage of D2 receptors. Laboratory studies have shown that clozapine, ziprasidone, olanzapine, and
risperidone all selectively increase acetylcholine release in the prefrontal cortex, whereas this is not true for haloperidol and thioridazine. A
few studies have suggested that cholinomimetics or AChE inhibitors can improve memory functions not only in Alzheimer’s disease but also
in other pathologies. Some studies support the role of decreased cholinergic activity in the cognitive deficits while others demonstrate that
decreased choline acetyltransferase activity is related to deterioration in cognitive performance in schizophrenia. Overall, results suggest the
hypothesis that the cholinergic system is involved in the cognitive dysfunctions observed in schizophrenia and that increased cholinergic
activity may improve these impairments. Furthermore, a dysfunction of glutamatergic neurotransmission could play a key role in cognitive
deficits associated with schizophrenia. Further meta-analysis of various clinical trials in this field is required to account for matters on the
grounds of evidence-based medicine.
© 2004 Elsevier Inc. All rights reserved.
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1. Background

It is very well documented that persons with schizo-
phrenia show neurocognitive impairments across multiple
domains (Green, 1998). These include impairments in motor
functioning (King, 1994; Voruganti et al., 1997), in various
aspects of attentional abilities (Green and Walker, 1986;
Raine et al., 1997; Addington et al., 1997; Chen et al.,
1998), in executive functions (Tollefson, 1996; Heinrichs
and Zakzanis, 1998), and in memory functioning (Goldberg
et al., 1993a,b) (Fig. 1). For a more complete review of the
cognitive deficits present in schizophrenia, the reader is
referred to Sharma and Harvey (2000a,b) and Green (1996).

Cognition can grow increasingly impaired with each
episode of schizophrenia, and most patients remain in the
fifth percentile below normal in neuropsychological func-
tioning (Green, 1998). Furthermore, vocational functioning
is impaired in patients with schizophrenia. Approximately
85% of these patients are unemployment irrespective of
treatment. Cognitive deficits are thought to account in large
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part for this poor functional outcome (Green, 1996; Green et
al., 2000). McGurk and Meltzer (2000), demonstrated that a
relationship exists between cognitive deficits and work
status among schizophrenic patients. As such, there is
recognition that improving cognitive functioning is crucial
in this patient population. However, we must determine
which cognitive domains should be targeted and which
psychopharmacological treatments are promising candidates
for improving functioning.

Much research has taken place attempting to determine if
psychopharmacological interventions can ameliorate cogni-
tive impairments in schizophrenia. However, this area of
research requires methodological refinement (Harvey and
Keefe, 2001). Recently, the NIMH has identified obstacles
that are likely to interfere with the development of
pharmacological agents for treating cognition in schizo-
phrenia. These include: a lack of a consensus as to how
cognition in schizophrenia should be measured; differing
opinions as to the pharmacological approaches that are most
promising; challenges in clinical trial design; concerns in the
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Fig. 1. Cognitive profile.
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