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The Future of Schizophrenia
Pharmacotherapeutics: Not So Bleak

William T. Carpenter Jr.*

Chlorpromazine efficacy in schizophrenia was observed 60 years ago. Advances in
pharmacotherapy of this disorder have been modest with effectiveness still limited to the
psychosis psychopathology and mechanism still dependent on dopamine antagonism.
While a look backward may generate pessimism, future discovery may be far more robust.
The near future will see significant changes in paradigms applied in discovery. Rather
than viewing schizophrenia as a disease entity represented by psychosis, the construct will
be deconstructed into component psychopathology domains. Each domain will represent
a clinical target for aetiologic and therapeutic discovery. Research on pathophysiology will
shift to the neural circuit level in relation to specific behavioural constructs. Progress at
the molecular, genetic, cellular and network levels will be more robust. The behavioural
paradigm will map on to the deconstructed clinical paradigm and in the process discovery
will cut across current classification boundaries.
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Introduction: Modest Past but Bright Future

Andrade and colleagues (this issuel?) see a modest past and a bleak future for
psychopharmacology of schizophrenia. I generally share their view of the past
and will note several reasons that have minimized progress. However, I think
the future will be based on new paradigms that will alter the nature of discovery
and offer promise for novel therapeutic mechanisms relating to unmet treatment
needs in schizophrenia including primary and secondary prevention.
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From Chlorpromazine to Today

Progress in drug discovery for schizophrenia in the 60 years since
chlorpromazine was discovered as a treatment for psychosis has been
disappointing. Andrade and colleagues” describe many of the problems. I
have critiqued this issue elsewhere (Carpenter and Koenig 2008, Carpenter
2004®1). The rationale for development of drugs for schizophrenia depends on
understanding the molecular pathophysiology in order to identify molecular
targets for compound development. This challenge has not been met, in part
because schizophrenia is a heterogeneous syndrome and the human brain has
been difficult to access for molecular studies at the tissue level. Neuroimaging
techniques can identify involved pathways, but do not address what has caused
aberrant structure or function. Genetic studies identify candidate genes, but
validation is difficult and, in any case, particular genetic contributions make a
very small contribution to manifest illness and associated genetic findings will
vary from case to case.

Another major reason for the shortfall in discovery relates to treating
schizophrenia as a disease defined by psychosis. This has led to antipsychotic
drugs approved for the treatment of schizophrenia but limited in the breath of
therapeutic effect with cognition impairment and negative symptoms being the
two leading unmet therapeutic needs (Buchanan et al.,2005"! and Kirkpatrick
et al.,2006/""). Commercial considerations may have also played a major role.
Methods for developing an antipsychotic compound have been well established
including rodent models that predict the human effect and a known mechanism
of action —dopamine D2 antagonism. Based on this model scores of drugs are
now on the market, but without novel mechanism or substantial advance in
efficacy. An image of second generation antipsychotic drugs being superior to
first generation drugs including efficacy for negative symptoms and cognition
was created, but is not substantiated with data with the exception of clozapine
superiority for treating the psychotic component of the disorder in patients
inadequately responsive to other dopamine antagonists. The cost of treatment
with second generation antipsychotic drugs created a strong incentive to produce
“me-too” drugs.

Clinicians now have a wide range of adverse effects to guide selection
for individual patients, but still only one drug with established superiority.
Major pharmaceutical companies are now abandoning the search for new
drugs for schizophrenia. Pessimism is understandable, but is the field
ready to overcome pessimism regarding drug discovery for persons with
schizophrenia?

My answer is yes, based on the following considerations.
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A Paradigm Shift

A significant shift in paradigm is taking place that will change the target
for drug development from schizophrenia to domains of pathology. These
domains will cross diagnostic class boundaries. First advocated as clinical
therapeutic targets in 1974 (Strauss et al.,19741"!) and reinforced with the work
of Peralta and Cuesta 2001,!""! a series of psychopathology domains is being
considered for the psychotic disorders in DSM-5. In addition to diagnostic
class, the domains represent the key symptom areas for therapeutic discovery
(DSM-VE,

The U.S. Food and Drug Administration has agreed on cognition and negative
symptoms as potential indications for drug development within schizophrenia
(Buchanan et al.,2005); Kirkpatrick et al.,20060). They will be challenged to
consider the implications of psychopathology domains crossing diagnostic
boundaries.

The NIMH Research Domains Criteria (Cuthbert and Insel 2010%)) initiative
is pushing this paradigm change further calling for the identification of clinical
problems at the level of behavioural construct and involved neural circuit. This
will provide a more robust design for investigating molecular, cellular and
network pathophysiology. Clinical studies will be challenged to relate symptom
constructs to specific behavioural constructs.

Secondary Prevention

The past 20 years has produced substantial validation of early identification of
young people who have developed a disorder associated with mild manifestations
of psychotic-like symptoms. Disorder is confirmed by distress, disability and
dysfunction and help seeking. But progression to a full psychotic illness is
uncertain and may be influenced by early intervention. There may be a critical
point of intervention that truly alters the longer term course. If so, this will be a
very significant example of secondary prevention. Although not yet replicated,
an exciting report (Amminger et al.,20100") from a random assignment placebo
controlled study in this population observed a very substantial advantage for
12 weeks of 3-omega free fatty acid therapy compared to placebo in progression
to full psychosis over the next 40 weeks-4% in the experimental treatment and
27% in the placebo group.

Primary Prevention

Finally, the possibility of primary prevention can now be based on extensive
information regarding modifiable risk factors. Brown and McGrath (2011);P!
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Kirkbride and Jones (2011);1 McGrath ef al.,(2011)"%; Brown and Patterson
(2011) and McGrath and Lawlor (2011)™)) have recently summarized this
evidence. Reduction in cannabis use and assuring adequate vitamin D are
but two examples. Improved prenatal care with emphasis on minimizing
psychological and biological stress during first and second trimesters and
reducing complications in labour and delivery is another.

Conclusions [See also Figure 1 Flowchart of Paper]

What is necessary now is for the field to cease designing studies at though
schizophrenia was a disease entity rather than a syndrome. This will provide
more robust psychopathology for investigations and help clarify porous
diagnostic boundaries. More precise knowledge of pathophysiology is essential
for rationale drug discovery, and animal models that predict therapeutic effects
in humans for domains other than psychosis are needed to enable pharmaceutical
companies to make early go/no-go decisions on their compounds. Making early
detection and intervention (not necessarily with pharmacotherapy) a priority
may enhance secondary prevention. Furthermore, evidence on risk factors from
epidemiology has prepared the field for applied epidemiology and primary
prevention.

| Drug discovery for schizophrenia |

'

| Minimal progress |

'

| Paradigm shifts |

'

| Discovery for psychopathology domains and neural circuits |

'

| Future for primary, secondary prevention and tertiary therapy |

'

| Bleak past, rosy future |

Figure 1: Flowchart of paper
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Take home message

Andrade and colleagues (this issue?) give the following take home message:
“Primary prevention in schizophrenia is probably impossible. Secondary
prevention approaches have so far met with disappointing results. The focus
of drug discovery in schizophrenia lies in the realms of tertiary prevention,
when the phenotype manifests, by which time extensive and probably
irreversible structural and functional changes have developed. The future of
the pharmacotherapy of schizophrenia appears bleak.”

While sharing disappointment in progress to date, my view is far more
optimistic. Primary prevention is feasible with substantial evidence on risk
factors and interventions are hypothesized (Brown and McGrath 2011P;
Kirkbride and Jones!'”; McGrath et al.,2011!%; Brown and Patterson 2011# ) and
McGrath and Lawlor 20110%1). We are early in the testing of secondary prevention,
but data to date are consistently showing intervention effectiveness with the
remarkable possibility of a critical point of intervention altering the long-term
course. Regarding tertiary prevention, paradigm shifts have already resulted
in redefining therapeutic targets from a clinical perspective that broaden the
window of discovery and address the unmet therapeutic needs of persons with
schizophrenia.
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Questions that this Paper Raises

What are the clinical design issues for clinical trials to test efficacy for negative
symptoms and cognitive impairments?

What paradigm shifts are necessary to break the logjam of discovery for
pharmacotherapy of schizophrenia?

How can the porous boundaries between current diagnostic classes be
addressed in future research?

In therapeutic discovery, how will psychopathology domains such as
avolition map on to behavioral constructs such as positive valence?
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