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Novel antipsychotics represent a significant advance in the treatment of schizophrenia after many years of
few developments. The conventional antipsychotics are potent D, antagonists, but fail to achieve a
response in about 30% of cases. They are also associated with a high rate of extrapyramidal side effects.
The greater and broader spectrum of efficacy combined with the reduced short- and long-term side effects
of the new drugs such as quetiapine, risperidone, olanzapine and ziprasidone, contribute to a fresh opti-
mism for the pharmacotherapy of schizophrenia. These novel agents are now driving further advances in
schizophrenia research through a growing understanding of their pharmacological and clinical profiles.
Clozapine, the first novel antipsychotic, has relatively low activity at D, receptors, a high affinity for D,
receptors and a greater 5-HT, (serotonin) than D, antagonism. Hence, clozapine and other novel antipsy-
chotics can be classified as such by this latter characteristic. However, some of these drugs have D, occu-
pancy greater than 60% (the clinical response threshold), while others have a lower D, occupancy. The
novel antipsychotics according have also been classifed according to their activity on different neurotrans-
mitter systems. While more effective, novel antipsychotics are not a panacea; they have limitations and side
effects. In clinical practice, the American Psychiatric Association recommends either a conventional or
novel antipsychotic for initial treatment of schizophrenia, whereas Canadian guidelines recommend novel
agents. These agents should also be considered for treatment of refractory schizophrenia. Patients whose
schizophrenia does not respond to one of these agents may respond to another. Future research should
involve longer clinical trials, given the long periods needed to establish efficacy, and should address many
remaining questions about the novel agents.

Les neuroleptiques nouveaux représentent un progrés important dans le traitement de la schizophrénie
aprés de nombreuses années de progres rares. Les neuroleptiques classiques sont de puissants antagonistes
D,, mais ils ne provoquent pas de réponse dans environ 30 % des cas. lIs sont aussi associés a un taux élevé
d’effets secondaires extrapyramidaux. Conjuguée aux effets secondaires réduits, a court et a long terme,
des nouveaux médicaments comme la quétiapine, la rispéridone, 'olanzapine et la ziprasidone, leur effi-
cacité élargie et accrue contribue a un optimisme nouveau au sujet de la pharmacothérapie de la schizo-
phrénie. A mesure que I'on comprend mieux le profil pharmacologique et clinique de ces agents nouveaux,
ces découvertes catalysent d’autres progrés de la recherche sur la schizophrénie. Premier neuroleptique
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nouveau, la clozapine a une activité relativement faible face aux récepteurs D,, une grande affinité pour les récep-
teurs D, et un antagonisme plus important par rapport a 5-HT, (sérotonine) qu’a D,. C'est pourquoi il est pos-
sible de classer la clozapine et d’autres neuroleptiques nouveaux comme tels au moyen de cette derniére carac-
téristique. Certains de ces médicaments occupent toutefois D, & plus de 60 % (le seuil de réponse clinique), tandis
que d’autres occupent D, dans une proportion moindre. Les neuroleptiques nouveaux ont aussi été classés selon
leur effet sur différents systémes neurotransmetteurs. Mé&me s'ils sont plus efficaces, les neuroleptiques nouveaux
ne sont pas une panacée : ils ont des limites et des effets secondaires. En pratique clinique, I'’American Psychiatric
Association recommande un neuroleptique classique ou nouveau comme premier traitement contre la schizo-
phrénie, tandis que les guides de pratique canadiens recommandent I'utilisation d’agents nouveaux, qu'il faudrait
aussi envisager pour traiter une schizophrénie réfractaire. Les patients dont la schizophrénie ne répond pas 4 un
de ces agents peuvent réagir a un autre. Les recherches futures devraient comporter des études cliniques de plus
longue durée, compte tenu de la longueur des périodes nécessaires pour déterminer I'efficacité des médicaments,
et devraient répondre a un grand nombre de questions qui persistent au sujet des agents nouveaux.

Introduction

“Consider your verdict,” the King said to the jury.
“Not yet, not yet!” the Rabbit hastily interrupted.
“There’s a great deal to come before that!”

— Lewis Carroll, Alice’s Adventures in Wonderland

After several decades of few changes in the pharmaco-
therapy of schizophrenia, it is ironic that clinicians in
North America now have 4 antipsychotics at their dis-
posal; namely, clozapine, quetiapine, risperidone and
olanzapine, with the prospect of additional com-
pounds, such as ziprasidone, entering the market soon.
Clinicians involved in the treatment of schizophrenia
are being exposed simultaneously to a wealth of infor-
mation regarding theoretical developments in the field
and to data comparing the relative efficacy of new
antipsychotics. Therefore, they might best rely on the
advice of the White Rabbit and refrain from making
absolute conclusions until more information is avail-
able. At the same time, however, clinical reality dictates
that we must incorporate these new agents into our
practice and that decisions must be based on our pre-
sent understanding. While not an exhaustive overview
of the topic, this article reviews recent evidence regard-
ing these new antipsychotics in the context of current
thinking and treatment guidelines for schizophrenia.

What is “atypical?”

It is common to hear terms such as “novel,” “atypical”
and “second-generation” used interchangeably to
describe new antipsychotics, including clozapine, queti-
apine, risperidone and olanzapine, but what do these
terms actually mean? Many sources of information con-

tribute to the development of investigational com-
pounds, including in vitro and in vivo pharmacology,
animal behavioural models and clinical trials, each of
which propose measures of “atypicality.” However,
conclusions drawn from preclinical data can be ham-
pered by differences between in vitro and in vivo phar-
macology, species differences and limitations of the ani-
mal models used.’” Clinical data can be confused by
issues related to their design and methodology, as well
as by terminology; for example, primary versus sec-
ondary negative symptoms and the definition of refrac-
tory symptoms.*

It is not surprising, therefore, that the precise defini-
tion of “atypical” in the clinical setting remains un-
clear.>™ Previously, the properties characteristic of
clozapine, the prototype atypical antipsychotic, have
been used to define the term “atypical.” These charac-
teristics include superior efficacy in refractory psy-
chosis compared with other antipsychotics, efficacy in
treating both positive and negative symptoms, a
decreased liability for inducing acute extrapyramidal
side effects (EPS) and tardive dyskinesia (TD), and no
induction of prolactin elevation. However, several
issues are raised by confining the definition of “atypi-
cal” to this profile:

1. Defining “atypical” according to the clinical profile
of clozapine leads to bias in favour of clozapine
alone.

2. Existing terminology and criteria are questionable.
For example, it is still unclear as to whether or not
novel antipsychotics can affect enduring primary
(deficit) negative symptoms and/or more transient
secondary negative symptoms, e.g., depression,
neuroleptic-induced EPS, environmental depriva-
tion.?
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3. Novel compounds may exhibit additional features
that distinguish them from conventional agents and
warrant the term “atypical,” such as not causing
weight gain.”

There are currently several alternatives for defining
the “atypicality” of antipsychotics. First, the definition
“atypical” can continue to be based on the characteristics
of clozapine; only those antipsychotics that meet all the
criteria can be classed as “atypical,” whereas others may
be termed “novel” or “second-generation” antipsy-
chotics. Second, neuroleptics can be classed as “atypical”
only if they share some and not all of these characteris-
tics (in a similar way to making a diagnosis of schizo-
phrenia according to the Diagnostic and Statistical Manual
of Mental Disorders, 4th edition), particularly if the crite-
ria are expanded to include other features which are
advantageous for any new antipsychotic." Third, the
term “atypical” can be abandoned in favour of a more
generic term such as “second-generation” antipsychotic,
which would allow all new agents to be viewed along a
scale for each of the unique features distinguishing them
as novel agents.

At the very least, it is important to recognize that
there is currently no uniform definition for atypical, and
that the various new antipsychotics do not necessarily
share the same clinical features, and certainly not the
same side effect profiles.

In the present paper, “novel” has been used as the
preferred terminology, acknowledging the lack of clear
definition currently existing regarding “atypical.”

Conventional antipsychotics
Pharmacology

It was a serendipitous observation that chlorpromazine
was found to have antipsychotic properties, and thus
became the first conventional antipsychotic. Its precise
mechanism of action was unclear, however, and it was
a number of years before it was established that its
action was associated with inhibition of the dopaminer-
gic system.” This led to the hypothesis that schizophre-
nia was caused by hyperdopaminergic activity, specifi-
cally in the mesolimbic dopamine system, and the
antipsychotic effects of chlorpromazine were subse-
quently associated with blockade of the dopamine D,
receptor.” Consequently, efforts turned to the develop-
ment of highly selective D, antagonists, and thus potent
antipsychotics, such as haloperidol and pimozide.

Clinical properties

Conventional antipsychotics represented the first defin-
itive pharmacotherapy for schizophrenia — they act on
the positive and negative symptoms of the disease,
being potent antagonists at the D, receptor, and have
varying serotonergic interactions, ranging from negligi-
ble (e.g., haloperidol) to moderate (e.g., chlorpro-
mazine). However, the clinical use of these traditional
antipsychotics over several decades has highlighted
their practical limitations; they are not a panacea for all
patients with schizophrenia, and up to 30% of patients
fail to respond adequately to conventional neuroleptic
treatment.* Moreover, it has become evident that side
effects, particularly EPS, occur in as many as 90% of
individuals exposed to these drugs.”

Inappropriate antipsychotic dosing is now believed to
be associated with the induction of these untoward side
effects. The shift to high-potency compounds, such as
haloperidol, which have a decreased risk of cardiovas-
cular side effects, permitted the doses of neuroleptics to
be increased to the point that they were approximately
3.5 times higher than those of low-potency antipsy-
chotics.'*” Unfortunately, the diminished risk of cardio-
vascular side effects with high-potency compounds was
paralleled by a marked increase in the risk of EPS. By the
late 1980s, lower doses were being advocated, owing to
the lack of clinical evidence showing that higher doses
led to greater or more rapid resolution of symptoms.*
More recently, positron emission tomography and clini-
cal data have supported the opinion that doses of halo-
peridol in the range of 2 to 8 mg equivalents daily are
adequate for optimal clinical response.'**

Limitations

The development of conventional antipsychotics has
played a critical role in our understanding of schizo-
phrenia and its recognition as an organic illness.
Nevertheless, several decades of clinical experience
with these compounds and other developments in this
field have challenged existing theories and raised vari-
ous questions. First, highly selective D, antagonists
were not as effective as had been anticipated based on
the unifying hyperdopaminergic model of schizophre-
nia, suggesting that other receptors or neurotransmit-
ters or both might be involved in the illness. Second,
side effects, especially EPS, became characteristic of the
use of conventional antipsychotics. Finally, advances in
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our knowledge of schizophrenia suggested that various
symptom clusters exist; for example, positive, negative
and cognitive symptoms, each of which may be medi-
ated by different mechanisms. Taken together, these
issues contributed to the development of second-gener-
ation antipsychotics.

Novel antipsychotics

Clozapine is the prototypical “atypical” antipsychotic,
although it is not a new agent per se, having first been
synthesized in the 1960s and released for use in the
early 1970s. Its withdrawal in most countries shortly
thereafter was due to a cluster of unexpected deaths,
which were subsequently associated with its ability to
induce agranulocytosis.* Clozapine was reinstated for
clinical use in North America in the early 1990s, based
on clinical evidence that it had significant advantages
over its conventional counterparts.”

Numerous reports have substantiated the claim that
clozapine is superior to conventional antipsychotics in
the control of positive symptoms, which have proven
refractory to conventional antipsychotics.** Clozapine
has also demonstrated superior efficacy in the treat-
ment of negative symptoms, although it is debatable
whether this effect is confined to secondary or primary
symptoms or deficit symptoms.>* More recent evi-
dence has suggested that clozapine may be superior to
its conventional counterparts in controlling the neuro-
cognitive symptoms associated with schizophrenia.*
It is hoped, therefore, that clozapine may be able to halt,
or at least delay, the decline in cognition that can occur
in a subgroup of patients with schizophrenia.

Finally, the clinical profile of clozapine is indicative of
a markedly reduced risk of acute EPS and a minimal risk
of TD*¥ Moreover, clozapine does not induce sus-
tained hyperprolactinemia, a side effect also associated
with conventional antipsychotics, which results clinical-
ly in galactorrhea, amenorrhea and sexual dysfunction.”

These findings demonstrated the significant advan-
tages of clozapine over conventional antipsychotics,
and initiated the search for further compounds that
could offer similar benefits without the associated risk
of blood dyscrasias.

Pharmacology

The unique clinical properties and pharmacological pro-
file of clozapine challenged existing theories about the

biochemical factors mediating schizophrenia. In particu-
lar, the relatively low activity of clozapine at the D, recep-
tors was corroborated by in vitro and in vivo data, and
this encouraged a re-evaluation of the notion that D,
blockade alone accounts for antipsychotic efficacy.”*
Clozapine also exhibited a relatively high affinity for the
D, receptor, although recent evidence has indicated that
selective D, antagonists are not effective antipsychotics.”**
Thus, if the D, receptor is involved in the pathogenesis of
schizophrenia, it is through an interaction with either the
other receptors or neurotransmitter systems.

Meltzer et al®** postulated that a ratio indicating
greater 5-HT, versus D, antagonism could be used to
predict the “atypicality” of antipsychotics, and subse-
quent compounds were synthesized to achieve this par-
ticular profile. In Canada, we now have additional
novel compounds, namely risperidone, olanzapine and
more recently, quetiapine. Various other agents, such as
ziprasidone, are under investigation, and at least one or
more of these compounds are expected to be approved
for use over the next few years. With each, there have
been data to suggest that they have a broader spectrum
of clinical activity or an improved side effect profile,
particularly from the standpoint of EPS with compared
to the conventional agents.

Classification of novel agents

Atleast 3 models can be used to conceptualize these new
“atypical” antipsychotics. The first and “cleanest” model
was that suggested by Meltzer et al,**' i.e., these antipsy-
chotics are similar by virtue of their greater 5-HT, versus
D, antagonism. Based on this pharmacological similari-
ty, the model therefore predicts that the novel antipsy-
chotics would be approximately equivalent clinically.
This model has been extended by Kapur and
Remington,”* to suggest that while greater 5-HT, versus
D, antagonism may be integral to the atypical features
shared by these compounds, the degree of D, occupancy
is critical in distinguishing these compounds both phar-
macologically and clinically. Several of the novel antipsy-
chotics currently available, i.e., risperidone and olanza-
pine, demonstrate greater than 60% D, occupancy at
therapeutic doses.** This is the threshold associated
with effective clinical response in compounds that
appear to mediate their response through D, antago-
nism.”* It can be argued, therefore, that both risperidone
and olanzapine, despite their unique pharmacological
properties, induce their antipsychotic effect through D,
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antagonism. In contrast, both clozapine and quetiapine
generally display D, occupancy below 60% at therapeu-
tic doses; clozapine is characterized by relatively low D,
but high 5-HT, occupancy, whereas quetiapine has both
low D, (< 60%) and 5-HT, (< 80%) occupancy.**

Finally, the idea that other neurotransmitters may be
involved in schizophrenia is supported by evidence
indicating that clozapine is pharmacologically rich, lead-
ing to the suggestion that “atypicality” is achieved
through activity at a number of neurotransmitter sys-
tems.”* Gerlach and Peacock,’ for example, have classi-
fied some of the novel agents using this approach. Novel
antipsychotics such as risperidone and ziprasidone have
serotonergic, dopaminergic and adrenergic antagonism
in common, whereas clozapine, quetiapine and olanza-
pine are grouped together not only because of their
action on these systems, but also because of their effects
on muscarinic and histaminergic receptors (Table 1).

These models may prove useful in our understanding
of the neuropharmacology of schizophrenia, particular-
ly if clinical evidence favours a specific classification
system. Currently, there are few published controlled
trials comparing the novel antipsychotics.**

Limitations

Novel antipsychotics undoubtedly offer significant advan-

Table 1: Classification of novel atypical antipsychotics
according to 3 models based on receptor occupancy

Model* Antipsychotic drug
5-HT,/D, ratio Clozapine
Risperidone
Olanzapine
Quetiapine
Ziprasidone
5-HT,/D, threshold
High 5-HT, / High D, Risperidone
Olanzapine
Ziprasidone (?)
High 5-HT,/ Low D, Clozapine
Low 5-HT,/ Low D, Quetiapine
Multireceptor
D, /5-HT,/ o, Risperidone
Ziprasidone
D,/ 5-HT,/ o, / ACh / Hist Clozapine
Olanzapine
Quetiapine

*ACh = acetycholine

D = dopamine

Hist = histamine

5-HT = 5-hydroxytryptamine (serotonin)

tages over conventional compounds, particularly because
they are associated with fewer EPS than conventional
antipsychotics. They are not a panacea for schizophrenia,
however, and have their own limitations and unique side
effect profiles (Table 2), which, to some extent, can be pre-
dicted from their specific binding profiles.”

Another limitation is related to the outcome measures
and clinical efficacy of novel antipsychotics. Although
novel antipsychotics appear to have a broader and
more robust spectrum of clinical efficacy for negative,
affective and possibly cognitive symptoms than their
conventional counterparts, data are not always consis-
tent either between or within studies, when using dif-
ferent scales to assess the same outcome measures.
While the interpretation of data may be qualified by
dose-dependent differences and improvement in sec-
ondary versus primary symptoms, it has been ham-
pered by the numerous tests used to evaluate neu-
rocognition. Indeed, the implication of positive findings
in neurocognition tests is unclear. Moreover, success
with clozapine in treatment-resistant patients suggests
that all new antipsychotics are superior in this respect,
but few studies have actually addressed this population
of patients. Even with clozapine, a substantial number
of patients remain refractory to treatment such that fur-
ther advances in pharmacotherapy are required.

Finally, the increasing importance of health econom-

Table 2: Most common side effects of the novel

atypical antipsychotics
Incidence, %
Antipsychotic Side effect of patients
Clozapine Drowsiness 39
Hypersalivation 31
Tachycardia 25
Dizziness 19
Constipation 14
Olanzapine Somnolence 26
Agitation 23
Insomnia 20
Headache 17
Nervousness 16
Quetiapine Headache 20
Somnolence 18
Drowsiness 10
Constipation 9
Postural hypertension 8
Risperidone*  Insomnia 26
Agitation 22
EPS 17
Headache 14
Anxiety 12

* < 10 mg per day (6- to 8-week controlled clinical trials)
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ics means that the costs of using new antipsychotics
cannot be overlooked, particularly because these drugs
can cost up to 50 times more per year than convention-
al agents. Medication, however, represents only a small
percentage of the calculated total costs for schizophre-
nia healthcare, and this proportion is more than coun-
terbalanced by savings made in other areas such as
inpatient bed days.** Unfortunately, a “silo mentality”
towards the dispensing of health care funding has
sometimes prevented a balanced approach to the over-
all costs of schizophrenia health care.

Implications of antipsychotics
in current clinical practice

Initial treatment for schizophrenia

The immediate question clinicians face is the role of
novel antipsychotics in the treatment of schizophrenia.
The American Psychiatric Association (APA) has estab-
lished guidelines stating that either conventional or
novel neuroleptics are acceptable for the initial treat-
ment of schizophrenia,® whereas more recent Canadian
guidelines suggest that the preferred choice is a novel
antipsychotic.” There is at present a paucity of data
comparing novel and conventional antipsychotics in
first-episode psychosis; those data that do exist are con-
flicting.“¢* The difficulty in finding differences in
patients with first-episode psychosis may be because
this particular population generally responds well to
treatment, thereby producing a ceiling effect that masks
potential differences between agents.” Future studies
that employ a broader spectrum of outcome measures
to assess neurocognition, affective symptoms, relapse
rates and quality of life, may support a distinction
between novel and conventional antipsychotics, partic-
ularly if they are longer-term studies.”” However, exist-
ing data favour the use of novel antipsychotics, mainly
because they are associated with fewer side effects such
as EPS.%

EPS and novel antipsychotics

The decreased risk of EPS with the newer antipsy-
chotics cannot be dismissed lightly.* While noncom-
pliance is a complex and multifactorial issue, EPS have
been linked with neuroleptic-induced dysphoria and
noncompliance.* Moreover, EPS represent a risk for TD
and, while conventional antipsychotics appear to

induce structural changes in the CNS that may be asso-
ciated with TD, these can be reversed by administration
of novel agents such as clozapine.””" Evidence also
increasingly suggests that failure to achieve early and
effective control of psychotic symptoms results in a
poorer long-term outcome in these patients than in
those in whom these symptoms have been successfully
controlled at an early stage.””

Thus, while data concerning clinical efficacy are lim-
ited, evidence does suggest that the use of novel
antipsychotics for first-episode psychosis can reduce
side effects and treatment discontinuation, which is of
critical importance to clinicians trying to effectively con-
trol schizophrenia in its earliest stages.

Treatment-resistant psychosis
and novel antipsychotics

Clinicians must also consider the alternative antipsy-
chotics available for treating patients who respond
poorly to the initial treatment regimen. The success rate
in treating patients with a second conventional antipsy-
chotic if the first has failed is not well established; how-
ever, it has been shown to range from 25% to 62% for
conventional agents and from 35% to 78% for novel
agents in patients with chronic and occasionally acute
exacerbations of schizophrenia.*’** A more striking
difference is found in studies using a better-defined
refractory population, where response rates ranged
from 4% to 32% for conventional agents and from 33%
to 100% for novel agents.»>¥#**However, all but one of
these studies employed clozapine as the novel
agent;®*¥»* in the one study that used risperidone,
there was no significant difference in response rate
between risperidone (33%) and haloperidol (24%).*

If patients do not respond to treatment with a novel
compound, the APA guidelines allow the sequential
use of different novel compounds, although again,
there are few data directly comparing the novel com-
pounds. Of the small number of controlled, double-
blind studies published to date, several compare
risperidone and clozapine, but only in terms of their
side effects.***2 Moreover, although Tran et al” have
shown that olanzapine may be superior to risperidone
in terms of side effects and outcome, others have report-
ed clinical comparability between different novel
agents.* Interestingly, while one study showed clozap-
ine to be efficacious in risperidone nonresponders, this
was not the case with risperidone in clozapine nonre-
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sponders.”® Case reports have increasingly indicated,
though, that with respect to all novel antipsychotics,
including clozapine, individuals may respond to anoth-
er of the newer agents when one has failed.”*

Before leaving this topic, a point should be made
regarding the evaluation of the response. An expansion
of this concept in schizophrenia outcome research has
led to an increase in number of measures, e.g., positive,
negative and affective symptoms; neurocognition; and
quality of life. Accordingly, studies differ in the mea-
sures employed to assess outcome and, at times, the
definition of response for a particular variable. Having
said this, pharmacological studies evaluating patients
with chronic or more refractory psychosis often require
improvement of at least 20% in overall scores on mea-
sures such as the Positive and Negative Syndrome Scale
or Brief Psychiatric Rating Scale. In contrast, it is not
uncommon to expect improvement of 50% or more for
individuals after a first episode of psychosis.

So what options are available to the clinician to facili-
tate decision-making regarding choice of antipsychotics
in treatment-resistant psychosis? First, if a conventional
agent used as a first line of treatment has been unsuc-
cessful, a novel rather than another conventional
antipsychotic should be tried next. If a novel antipsy-
chotic chosen as a first line of treatment has failed, the
clinician can investigate the efficacy of various newer
agents, although it is premature to rank the clinical effi-
cacy of these drugs in light of the present lack of data.
As with conventional agents, those individuals who
have failed to respond to one novel agent may respond
to another. In patients who have been treated unsuc-
cessfully with novel agents first, it is questionable as to
whether they should be prescribed a conventional
agent next before switching to clozapine. Future studies
may influence these decisions and provide information
as to whether clozapine should be “moved up” on the
treatment algorithm in individuals who are treatment-
resistant soon after the onset of schizophrenia.

Noncompliance and depot medication

An additional issue concerns the potential benefit of
depot antipsychotics in treating nonresponsive pa-
tients, since up to 40% of relapses are the result of non-
compliance rather than lack of medication efficacy.”*
While it might be argued that novel antipsychotics ade-
quately address this issue because of the decreased risk
of side effects associated with their use, this may be

translated into improved potential compliance. How-
ever, noncompliance is a complex issue and involves
factors other than side effects alone (Table 3). It is
known that improved compliance, as can occur with
depot neuroleptic therapy, decreases relapse rates by
about 15%.* Since no depot formulation is currently
available for novel antipsychotics, it may be more
appropriate to treat individuals with existing depot
neuroleptics. Therefore, after several trials of either con-
ventional or novel antipsychotics, clinicians should
investigate a trial of depot neuroleptic therapy in any
individual whose lack of response may be due to non-
compliance rather than nonresponse. This would at
least allow an accurate documentation of noncompli-
ance and a distinction between noncompliance and
nonresponse to be made.

Although augmentation strategies have not been ade-
quately addressed here, and the APA guidelines are
limited in this respect, further information can be found
in earlier, more detailed reviews of this area.”* There is
a lack of substantial evidence for any one strategy,
although of note is the APA’s reference to electrocon-
vulsive therapy for augmentation, which reflects a
returning interest in this approach for the treatment of
schizophrenia.”

Duration of trials with antipsychotics

Finally, the duration of trials with antipsychotics also
warrants comment. Generally, trials lasting 4 to 8 weeks
are adequate to assess the efficacy of an antipsychotic,
although reports involving clozapine have suggested

Table 3: Factors associated with
compliance with treatment with
novel atypical antipsychotics

Side effects
Level of insight
Social supports
Frustration
Symptom severity
Symptom type
Grandiosity
Negative symptoms
Cognitive disorganization
Age
Substance abuse
Complexity of treatment regimens
Treatment delivery system
Medication cost
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trials lasting 3 months or more.'® One reason for this
may be that the unique pharmacological profile of cloza-
pine requires a longer interval to establish efficacy. More
recently, however, data from a study using risperidone
in a similar population (i.e., refractory schizophrenia)
have also indicated that a trial of 4 months or more may
be advantageous for optimal response.®* This suggests
that patients with treatment-resistant psychosis, many
of whom have been ill for a considerable length of time,
justify a more extended trial.

Future directions

The development and investigation of various novel

antipsychotics has advanced our understanding of

schizophrenia considerably, while also raising addi-
tional questions. The following highlight a few of the as
yet unanswered questions:

1. Are the novel antipsychotics, at least those available
currently, clinically equivalent? Will other novel
antipsychotics parallel clozapine, the prototype, in
such areas as refractory schizophrenia, suicidal
behaviour and cost-effectiveness?

2. Will early treatment with novel antipsychotics alter
the course of schizophrenia in a superior way to con-
ventional agents?

3. With respect to neurocognitive symptoms:

(a) Will future studies confirm the preliminary find-
ings that novel antipsychotics can be effective in
this area?

(b) Are all novel antipsychotics equal in this
respect?

(c) Is the extent of the change in these symptoms
clinically meaningful?

(d) Can such an effect alter the neuropsychological
decline seen in some individuals with schizo-
phrenia?

4. Can we enhance functional rather than symptomatic
recovery with novel antipsychotics, an effect that has
proven elusive with conventional agents?

5. Will novel antipsychotics be equally effective in their
capacity to diminish risk of TD? Will the activity of
these novel antipsychotics at the level of other recep-
tors or neurotransmitter systems (e.g., 5-HT,) or both
attenuate the risk of clinical EPS caused by their
antagonism of D, receptors?

6. Will clinical evidence corroborate any of the postu-
lated models of the unique clinical profile of novel
antipsychotics?

7. Given that even the novel antipsychotics have limit-
ed clinical efficacy, what other biological mecha-
nisms may be involved?

Conclusions

Recent events in the pharmacotherapy of schizophrenia
parallel those that led to the development of the selec-
tive serotonin reuptake inhibitors (SSRIs) and their
impact on the field of affective disorders. In having to
learn about an entirely new group of agents for the
treatment of schizophrenia, clinicians will have to
revise their understanding of the illness and recognize
that new theories now exist to explain the pathogenesis
and pharmacotherapy of schizophrenia, as well as the
clinical benefits of novel compounds. As with the SSRIs
in the treatment of depression, this new generation of
antipsychotics is not a panacea for the treatment of
schizophrenia. However, novel antipsychotics do rep-
resent a significant advance in a field that has been dor-
mant for decades, inspiring fresh optimism and provid-
ing a springboard for further advances. Answers to
many of the questions that have arisen in the develop-
ment and application of these novel agents are critical to
the future developments of our understanding and
treatment of schizophrenia.
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