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Challenges and Solutions in 
Developing New Medications  
for Schizophrenia

Of the 24 million people with schizophrenia worldwide, fewer than 50% re-
ceive appropriate care.1 Even patients with access to the best available treat-
ments suffer from significant functional and social deficits.2 This article is 
based on a teleconference that discussed issues related to the development  
of new treatments for schizophrenia.

SCHIZOPHRENIA TREATMENT

Disability
Adrian Preda, MD, discussed the status of schizophrenia treatment. Al-

though the prevalence of schizophrenia is only 1% in the general population, 
according to World Health Organization (WHO) data, it is the third leading 
cause of disability among men and women 15–44 years of age worldwide.1 
Thus, schizophrenia is a chronic and disabling condition, and available treat-
ments are not doing an adequate job of helping patients regain functioning.

Patients also need better access to treatment. However, even in developed 
countries with access to the best treatments, rates of disability and functional 
impairment are high. A recent study compared 2 samples of patients with 
schizophrenia in rural Sweden and New York City.2 Despite differences in 
health care systems, demography, and culture, the majority of patients in 
both countries were unemployed or disabled and were unable to maintain  
a primary relationship.

Use of Polypharmacy
Although evidence-based guidelines generally recommend antipsychotic 

monotherapy for schizophrenia,3 the majority of patients with schizophrenia 
(eg, 70% in the United States and 50% in the European Union) are being 
treated with more than 1 antipsychotic.4,5 A 2003 study found that, of the 
35% of patients with schizophrenia treated with more than 1 antipsychotic 
at an academic hospital in New York, 50% were receiving a combination of 
first- and second-generation antipsychotics.6 Many patients were also receiv-
ing mood stabilizing, antidepressant, anxiolytic, hypnotic, and anticholin-
ergic medications. This suggests that, even when patients with schizophrenia 
are treated with 2 or more antipsychotics, enough residual symptoms remain 
to cause patients and clinicians to feel that additional treatment is needed. 
While there is no evidence of enhanced efficacy for treatment with more 
than 1 antipsychotic, polypharmacy often reflects psychiatrists’ attempts  
to achieve adequate efficacy. Use of anticholinergics suggests problems with 
motor side effects. There is clearly a need to develop new agents that will be 
effective and well tolerated as monotherapy.

Quality of Life
Schizophrenia researchers are increasingly focusing not just on efficacy 

for symptoms, but also on improvements in quality of life (QOL). In treating 
a serious illness such as schizophrenia, QOL refers to the minimal require-
ments for someone to have a meaningful life.

A number of scales have been developed to assess what appear to  
be important components of QOL7,8 (eg, material comforts; health;  
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relationships with parents and siblings; having and rear-
ing children; relationships with spouse or significant other; 
close friends; helping and supporting others; and partici-
pating in organizations and public affairs). The Clinical 
Antipsychotic Trials of Intervention Effectiveness (CATIE) 
found only modest improvements on QOL measures over 
18 months, with no significant differences in QOL out-
comes between perphenazine and 4 second-generation 
antipsychotics.9,10 Small improvements in QOL were found 
after 6 and 12 months of treatment, with ratings appear-
ing to plateau before 18 months. These results suggest that 
patients’ perception of QOL did not improve much, even 
when the severity of their symptoms as measured by the 
Positive and Negative Syndrome Scale (PANSS)11 decreased.

Although schizophrenia research has historically  
focused on decreasing positive symptoms, recent research 
has shown that much of the functional impairment and 
poor QOL experienced by patients with schizophrenia are 
associated with negative and cognitive symptoms.12,13  
Unfortunately, currently available treatments are not very 
effective in targeting negative and cognitive symptoms.

Summary
Dr Preda summarized key unmet needs of patients with 

schizophrenia:

Fewer than one-third of treated patients are relatively •	
symptom-free and functional.
Even when treated, patients have high rates of relapse.•	
Patients have high rates of adherence problems, in part •	
because current treatments are only partially effective 
and have troublesome side effects.
Current treatments produce only limited improvement •	
in negative and cognitive symptoms, which contribute 
significantly to functional impairment and poor QOL.
New drugs need to be developed to target different •	
receptors or mechanisms of action with potential to 
improve functional outcomes.

Dr Preda concluded that we should no longer think 
about an ideal antipsychotic, but should redirect our think-
ing toward an ideal drug for schizophrenia that will not 
only reduce symptoms but also help restore functioning  
and improve QOL.

FACTORS AFFECTING DRUG DEVELOPMENT

Amir H. Kalali, MD, discussed factors affecting new 
drug development.

Methodological Factors
Due to the way studies are powered statistically, even 

superior treatments can fail to show superiority by chance. 
Other factors affecting clinical trial success are study design, 
choice of outcome measures, conduct of the study, types of 
patients enrolled, and personnel performing assessments.

Programs to develop psychiatric drugs can be high risk 
compared with other therapeutic areas, if careful attention 
is not paid to methodology. In interpreting clinical trial 
results, one must distinguish negative from failed trials. A 
negative trial is one in which the agent under investigation 
does not separate from placebo, while a comparator com-
pound (ie, an agent with known efficacy for the indication) 
does. A negative trial indicates that the investigational med-
ication does not work, at least at the doses tested. A failed 
trial is one in which the agent under investigation and the 
comparator medication that is known to work both do not 
separate from placebo. A failed trial provides no meaningful 
scientific information about whether the new drug works  
or not.

Outcome measures in psychiatric trials are subjective. 
Thus, clinicians’ ratings at baseline, when certain levels 
of severity are needed for study entry, are subject to both 
conscious and unconscious inflation compared with patient 
ratings.14 Clinician ratings may then decrease rapidly after 
baseline, creating an elevated placebo response that is an ar-
tifact of the higher scores assigned at baseline. This makes it 
more difficult to distinguish drug from placebo.

While historically a problem in depression trials, lack of 
separation from placebo has not traditionally been a major 
problem in schizophrenia trials. However, a recent study 
found higher rates of placebo response and lower rates of 
drug response (even for previously established, comparator 
drugs) in more recent studies compared with earlier trials.15 
In addition, in some global studies, sites in the United States 
showed no separation from placebo, while sites outside the 
United States did show separation.16 The causes of this phe-
nomenon remain a subject of research and debate. High fail-
ure rates in psychiatric drug trials have led to increasingly 
large and expensive phase 3 programs prior to approval.

Globalization
A major trend in clinical research is globalization, driven 

by the desire to bring new treatments to patients as expedi-
tiously as possible and to test drugs in more representa-
tive and ethnically diverse populations. Clinical trials in 
the United States and Western Europe have slower patient 
recruitment. In addition, while historically most drugs 
have been approved based on US and Western European 
data, these drugs are used all over the world. Studies in less 
developed countries provide better access to patients who 
have not been treated with multiple drugs or may even be 
drug-naive. Patient retention rates are also higher outside 
the United States, improving follow-up; this may reflect the 
more limited treatment options in those settings.

Regulatory Requirements and Public Distrust
Drug development, particularly in the United States, 

faces a number of other challenges, including increased US 
Food and Drug Administration (FDA) scrutiny, imposition 
of black box warnings for certain agents, and requirements 
for new suicidality assessments. High levels of media  
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coverage, coupled with a general decline of trust in scien-
tific research, have been fueled by examples of scientific 
misconduct in academia and lack of transparency in data 
dissemination by the pharmaceutical industry.

Market Complications
Pharmaceutical companies also face challenges in 

bringing new drugs to market. In an era when generic 
antidepressants and antipsychotics are available, and regu-
lators, third party payers, and patients are increasingly de-
manding, a new agent has to stand out as clearly differenti-
ated from available drugs for that indication to proceed 
through development to marketing.

Summary
For drug development to be sustainable and meet 

patients’ needs, it must become more efficient and dem-
onstrate value. Drug developers need to focus on per-
sonalized medicine, in which “one size does not fit all.” 
Globalization will help to increase efficiency and diversity 
of data. The future publication of the fifth edition of the 
Diagnostic and Statistical Manual of Mental Disorders17 
will affect diagnosis and types of patients enrolled in clini-
cal trials. Future psychiatric drug development is likely to 
involve novel designs to test agents with new mechanisms 
of action, new outcome measures to assess different symp-
tomatic targets, novel methods of administering outcome 
measures, and increasing patient self-assessment.

NEW TARGETS FOR DRUG DEVELOPMENT

Philip D. Harvey, PhD, discussed cognitive impairment 
and negative symptoms as new targets for drug develop-
ment. In 2003, the National Institute of Mental Health 
launched the Measurement and Treatment Research to 
Improve Cognition in Schizophrenia (NIMH-MATRICS) 
initiative. Its goals were to identify domains of cognitive 
impairment, suggest molecular targets that may modulate 
cognition and candidate drugs likely to affect those targets, 
and work with the FDA to develop clinical trial designs 
that could lead to approval of agents for this indication.18,19 
The FDA subsequently recommended that studies of treat-
ments for cognitive impairment (1) use a consensus-based 
cognitive performance measure along with a co-primary 
measure to assess functioning, (2) enroll clinically stable 
patients to ensure that the agent is not exerting an effect 
by improving psychotic symptoms, and (3) be of extended 
duration (eg, approximately 6 months for registration  
trials), although appropriate duration is still under  
discussion.

Consensus Cognitive Battery
In keeping with FDA recommendations, the NIMH-

MATRICS initiative developed the MATRICS Consensus 
Cognitive Battery (MCCB),20,21 which takes about 1 hour 

to administer to someone with schizophrenia. The MCCB 
assesses processing speed, attention and vigilance, working 
memory, verbal learning, visual learning, reasoning and 
problem-solving, and social cognition, producing a score 
for overall global neuropsychological performance.22

Co-Primary Outcome Measures
Based on the FDA’s recommendations, the NIMH- 

MATRICS initiative investigated performance-based as-
sessments of functional skills and structured interviews 
that gather information about functioning.23

The University of California, San Diego Performance-
Based Skills Assessment (UPSA),24 which assesses com-
munication, finance, planning and comprehension, 
transportation, and home maintenance, appears to be the 
most psychometrically valid of these types of measures. 
The UPSA has been shown to be very sensitive to the 
skills required to live independently, and its psychometric 
characteristics indicate that it is likely to be as sensitive to 
change as the MCCB.25 A short version, the UPSA-Brief, 
consists of the communication and financial subscales and 
takes only 10–15 minutes to administer. It has adequate 
psychometric properties, predicts residential indepen-
dence, is sensitive to change, and correlates well with the 
full UPSA.26,27

Two functional interviews have been assessed: the CGI 
Cogs28 and the Schizophrenia Cognition Rating Scale 
(SCoRS).29 They are rated by the interviewer, the patient, 
and an informant who knows the patient well and gener-
ate item scores and global ratings. However, the MATRICS 
Co-Primary and Translation Study25 found that these in-
terviews, particularly if the patient is the sole informant, 
correlate poorly with scores on the MCCB, suggesting that 
performance-based co-primary measures may be more 
suitable for use in clinical trials unless there is a definite 
plan to include informants who know the patients well.

Persistent Negative Symptoms
Approximately 30% to 60% of patients with schizo-

phrenia continue to experience negative symptoms of 
at least moderate severity after positive symptoms have 
improved.30 Such persistent negative symptoms, in par-
ticular social avoidance and anhedonia, are associated with 
disability, impairment, and poorer functional outcomes, 
especially in social functioning.13 The FDA is consider-
ing allowing studies of adjunctive pharmacotherapy and 
psychosocial interventions for negative symptoms using a 
similar research design as for cognitive symptoms.

Pharmacologic Mechanisms
The MATRICS initiative identified a number of agents 

that might have beneficial cognitive effects in combination 
with antipsychotics.31 These included dopamine D1 ago-
nists, nicotinic partial agonists, muscarinic agonists, cho-
linesterase inhibitors, agents that target the glutamatergic 
system, agents targeting serotonin-1A and -7 receptor  
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subtypes, and norepinephrine  
agonists and transport modulators. 
Research data from studies of these 
agents have started to emerge.

Clinical Research on Cognition
Cognitive deficits in schizophre-

nia are likely not due to a single im-
pairment in the way that psychotic 
symptoms seem to be correlated 
with D2 dysfunction. If so, a single 
treatment may not be adequate. 
Research on treatment of cognitive 
impairment in schizophrenia has 
focused on (1) newer and investi-
gational antipsychotics with novel 
mechanisms that might have better 
efficacy for cognition dysfunction, 
(2) possible adjunctive agents, and 
(3) psychosocial interventions such 
as cognitive remediation.

Antipsychotics. Antipsychotic treatments typically 
produce only modest improvements on the MCCB. For 
example, in a short-term randomized trial that compared 
lurasidone and ziprasidone in stable outpatients with 
schizophrenia or schizoaffective disorder,32 the aver-
age improvement from baseline on a subset battery from 
the MCCB was 0.15 standard deviations for lurasidone 
and 0.10 for ziprasidone. However, after 3 weeks, lurasi-
done but not ziprasidone was associated with significant 
within-group improvement from baseline on this mea-
sure. This same study reinforced the potential importance 
of including a co-primary measure. In this study, an 
interview-based co-primary measure, the ScoRS, that used 
information from the clinician, an informant, and the pa-
tient, showed considerably greater sensitivity to cognitive 
change than the MCCB performance-based measures. As 
shown in Figure 1, there was a significant within-group 
improvement from baseline in ratings on the ScoRS in 
the lurasidone group, but not in the ziprasidone group, 
and the difference between the change scores for the 2 
agents was close to statistically significant (P = .058). This 
improvement was approximately 3 times as large as the 
change in the MCCB. These preliminary findings need 
to be interpreted with caution, given that the study was 
short-term (while the FDA suggests 6 months for study of 
cognitive effects), that evaluating cognitive change was not 
a primary goal of the study, and that it used a fixed-dose 
design. Further long-term studies involving measures such 
as the UPSA, MCCB, and SCoRS are needed to estab-
lish the relative sensitivity of these measures to cognitive 
enhancement.

Adjunctive agents. Studies of adjunctive agents suggest-
ed by the MATRICS initiative have found either no benefit 
or only very modest effects. However, some of these agents 
do produce effects in the brains of normal subjects that can 

be detected with neuroimaging33 
and a few have shown efficacy in in-
dividuals with schizotypal personal-
ity disorder.34 Research is needed to 
investigate why compounds that  
improve cognition in normal sub-
jects and those with personality 
disorders do not seem to benefit 
patients with schizophrenia.

Nevertheless, this research has 
established appropriate study de-
signs for testing agents for cogni-
tive effects. For example, a large 
randomized, double-blind, 16-week 
study, the Cognitive and Negative 
Symptoms in Schizophrenia Trial 
(CONSIST),30 evaluated effects of 
glycine and d-cycloserine versus 
placebo on negative and cognitive 
symptoms in 157 clinically stable 

patients with schizophrenia or schizoaffective disorder. 
While this was a negative study (neither glycine nor  
d-cycloserine was more effective than placebo for negative  
or cognitive symptoms), approximately 80% of patients in 
all 3 groups completed the study, indicating that this is a 
viable research design.

Cognitive remediation. Research on psychosocial in-
terventions for cognitive remediation is promising, with 
several different remediation methods producing im-
provements from baseline in cognitive performance in 
patients with schizophrenia.35 Cognitive remediation has 
been found to produce improvements in psychophysi-
ological measures and increases in levels of brain-derived 
neurotrophic factor (BDNF),36 which has been found to 
promote neurogenesis and to play an important role in 
learning and memory in animal studies.37,38 Cognitive re-
mediation may also have promise for use in conjunction 
with potential pharmacologic cognitive enhancers.

Summary
Several studies have identified feasible research designs 

for evaluating potential cognitive enhancers in schizophre-
nia. Although studies with a number of different agents 
have had only modest success, given promising findings 
concerning psychosocial cognitive remediation, it is hoped 
that promising agents will be identified in the future. Per-
sistent negative symptoms are also an appropriate target  
for interventions.

NEW ANTIPSYCHOTICS  
AND INVESTIGATIONAL AGENTS

Steven G. Potkin, MD, first discussed whether remission 
is a realistic goal for patients with schizophrenia and what 
receptor profiles might play a role in supporting remission.

Figure 1. Schizophrenia Cognition Rating 
Scale (SCoRS) Effect Sizes for Pre–Post 
Improvementa,b 
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Is Remission a Realistic Goal?
The longest double-blind medication study in schizo-

phrenia to date compared 2 doses of ziprasidone with halo-
peridol.39 Patients showing improvement after 40 weeks 
continued on the same treatment for 3 more years on a 
double-blind basis. Although outcomes were equivalent in 
the 3 groups after 40 weeks, treatments diverged over the 
next 3 years, with ziprasidone 80–160 mg/d producing sig-
nificantly greater reductions in symptom severity, a higher 
rate of remission, and improvement in QOL compared 
with haloperidol. This study suggests that patients who are 
showing improvement and remain on their atypical anti-
psychotic regimen may achieve increasing benefits over 
time to the point where remission becomes a realistic goal.

An Ideal Drug for Schizophrenia
The ideal drug for restoring functioning in patients with 

schizophrenia would reduce positive, negative, and affec-
tive symptoms without causing or exacerbating cognitive 
deficits, and, if possible, enhance cognition. It would also 
avoid negative effects (eg, weight gain, metabolic prob-
lems) on patients’ health. Thus, the goal of drug discovery 
for schizophrenia is to develop agents with improved ef-
ficacy not only for positive but also for negative, cognitive, 
and affective symptoms, with as few side effects as possible.

Receptor Profiles
Table 1 shows receptor affinities of 10 currently avail-

able antipsychotics and 2 agents not yet approved, luras-
idone and sertindole (references 40–51, especially Shahid 
et al47). Table 2 describes functions associated with several 
neurotransmitter receptors.52–54 Clinicians can use the 
information in these tables to gain a better understanding 
about a drug’s potential clinical profile.

Dopamine D2 receptors. D2 receptor blockade appears 
to be necessary to treat positive (psychotic) symptoms. The 
greater an agent’s affinity for D2, the lower the dose needed 
and the more potent the compound. Thus, haloperidol, 
risperidone, and paliperidone are quite potent with only a 
few milligrams needed; clozapine and quetiapine are much 
less potent so that hundreds of milligrams are needed; 

while intermediate doses of a drug such as olanzapine are 
needed. An exception is ziprasidone; while quite potent, 
doses up to 160 mg are needed for optimal efficacy. Ari-
piprazole, while quite potent, requires doses of 10–30 mg 
to occupy > 90% of D2 receptors (needed to produce 70% 
D2 blockade since it is a partial agonist). In general, anti-
psychotic medications are dosed to achieve adequate  
(usually > 70%) D2 receptor blockade. At those doses, other 
receptors are also affected. By comparing a drug’s affinity 
for those other receptors to its D2 affinity, clinicians can 
estimate a drug’s potential clinical profile.

Serotonin receptors. The greater an agent’s affinity for 
the 5-HT2A receptor, the more it balances D2 receptor 
blockade and attenuates extrapyramidal symptoms (EPS). 
Thus, haloperidol, with a much stronger affinity for D2 
than 5-HT2A (a pKi value of 4 nM compared with 158 nM), 
is associated with high rates of EPS, while clozapine, with a 
much lower affinity for D2 than 5-HT2A (110 vs 9), causes 
very few, if any, EPS. There are exceptions to this predic-
tion; for example, risperidone can produce EPS, especially 
at higher doses despite its stronger affinity for 5-HT2A than 

Table 2. Potential Functions of Selected Neurotransmitter 
Receptor Targets52–54

Receptor Clinical Effects
Dopamine D2 Mediation of positive psychotic symptoms

Extrapyramidal symptoms and prolactin 
levels

Serotonin 5-HT2A Balances D2 blockade and attenuates 
extrapyramidal symptoms

Possible role in sleep and hallucinations
Serotonin 5-HT1A Possible role in depression, anxiety, and 

cognition
Serotonin 5-HT7 Possible role in circadian rhythms, sleep, 

mood, thermoregulation, learning, 
memory, and endocrine regulation

α-Adrenergic α1 Side effects: dizziness, drowsiness, 
hypotension

Histaminergic H1 Side effects: sedation, weight gain, postural 
dizziness, impaired cognition

Muscarinic M1 Side effects: deficits in memory and 
cognition, constipation, blurred vision, 
dry mouth, drowsiness, tachycardia, 
urinary retention

Table 1. Receptor Binding Affinities (pKi, nM) of Selected Agents40–51

Agent
Dopamine 

D2

Serotonin 
5-HT2A

Serotonin 
5-HT1A

Serotonin 
5-HT7

α-Adrenergic 
α1

α-Adrenergic 
α2C

Histamine 
H1

Muscarinic 
M1

Haloperidol 4 158 > 1,000 400 530 360 1,400 13,000
Clozapine 110 9 120 18 7 16 2 5
Risperidone 3 0.2 260 7 2 11 4 > 1,000
Paliperidone 6.6 0.8 1,030 7 11 3 34
Olanzapine 14 6 2,700 110 19 210 3.8 8
Quetiapine 200 340 320 310 7 350 9 210
Ziprasidone 3 0.3 9 6 2 400 510 > 1,000
Aripiprazole 3 34 2 10 26 38 67 > 1,000
Iloperidone 22 6 93 112 0.3 16 6 4,898
Asenapine 1.3 0.07 2.7 0.11 1.2 1.2 1.0 > 5,000
Lurasidone 2 2 7 0.5 48 11 > 1,000 > 1,000
Sertindole 7 0.9 2,200 NA 2 NA 5,700 11,000
Note: The lower the pKi value, the more potent the effect of the drug at that receptor.
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D2; and olanzapine, quetiapine and iloperidone, with more 
equal affinities for D2 and 5-HT2A, are associated with only 
mild EPS.

The 5-HT1A receptor appears to be involved in anxiety, 
mood regulation, and cognition. It is hypothesized that 
agents with relatively greater affinity for 5-HT1A may have 
the potential to improve cognition.

The 5-HT7 receptor is involved in mood, cognition,  
and perhaps sleep normalization and circadian rhythms. 
The relative greater affinity for 5-HT7 compared with D2 
receptors is most marked for clozapine and lurasidone.

α-Adrenergic receptors. Drugs with potent effects on 
the α1 receptor (eg, clozapine, quetiapine, iloperidone) can 
cause orthostatic hypotension and dizziness and generally 
need to be titrated up to a therapeutic dose to minimize 
risk of side effects. The α2C receptor may play a role in 
cognition. Agents with potent affinity for the α2C receptor 
relative to D2 receptors include clozapine, paliperidone, and 
iloperidone.

Histamine (H1) receptors. Agents with strong affinity for 
H1 (eg, clozapine, olanzapine, quetiapine, iloperidone) can 
produce weight gain, sedation, and cognitive impairment. 
In contrast, haloperidone, ziprasidone, aripiprazole, and 
lurasidone have much stronger affinity for the D2 than the 
H1 receptor and cause little sedation, weight gain, or cog-
nitive impairment. Cognitive improvement is associated 
with modulations of the serotonin system and/or cortical 
increases in dopamine and acetylcholine, changes not  
observed with haloperidol.

Muscarinic (M1) effects. Agents with potent affinity for 
M1 (eg, clozapine, olanzapine, quetiapine) can cause dry 
mouth, blurred vision, and urinary hesitancy and have the 
potential to impair memory because of their muscarinic 
receptor blockade.

Half-Lives
Based on their plasma half-lives, all compounds in Table 

1, except perhaps asenapine, could be given as once-a-day 
dosing after any required titration has occurred and steady 
state levels have been reached. However, many drugs, such 
as quetiapine immediate release (IR), asenapine, ziprasi-
done, and iloperidone, have not been studied with once-a-
day dosing and, therefore, the FDA approval is for twice-a-
day dosing for these agents.

Newer Antipsychotics
Dr Potkin then reviewed data on 2 new antipsychotics 

and 2 investigational agents.
Asenapine was approved in 2009 for the acute treatment 

of both schizophrenia and manic or mixed episodes of bi-
polar disorder.55 It is given as a sublingual formulation, with 
a dose of 5 mg twice a day recommended for treatment of 
schizophrenia with no titration required.55 It is generally 
well tolerated, with somnolence the most common side 
effect due to its high affinity for H1 receptors; however, 
despite its H1 affinity, little weight gain has been observed 

(average of only 2 lb in year-long studies). It is associated 
with mild EPS and very mild akathisia, is relatively lipid 
neutral, and has a favorable prolactin profile.55 Evidence 
from short- and long-term studies suggests that asenapine 
may have a potential role in treating negative symptoms.56

Iloperidone was approved in 2009 for treatment of 
schizophrenia, with a recommended target dose of 12 mg 
twice a day.57–60 Its most common side effects are dizziness, 
headache, and pulse increases related to orthostatic chang-
es due to strong affinity for α1; thus, titration is required. 
Iloperidone is also associated with some nausea and dry 
mouth, despite very weak affinity for M1 receptors. It 
causes virtually no EPS and akathisia. It causes mild weight 
gain (approximately 6 lb in year-long studies), is lipid neu-
tral, and produces a very modest increase in glucose levels. 
Iloperidone is associated with an average QTc prolongation 
of 9 ms, comparable to that seen with some other antipsy-
chotics such as ziprasidone.

Lurasidone has shown efficacy in the treatment of 
schizophrenia in several placebo-controlled trials, and a 
New Drug Application (NDA) was filed with the FDA in 
2009.61 A 6-week, double-blind, placebo-controlled study 
found significant treatment response as early as day 3 that 
continued throughout the study.62 The most common side 
effects associated with lurasidone in clinical trials were 
akathisia, nausea, somnolence, and sedation.61,62 Given its 
strong affinity for 5-HT2A and lack of appreciable affinity 
for M1 and H1, lurasidone is, as predicted, associated with 
low rates of parkinsonism and minimal effects on weight 
and lipids. It also has strong affinity for several receptors 
(5-HT7, 5-HT1A, and α2C) that may play a role in reducing 
functional impairment related to cognitive and negative 
symptoms as well as in mood regulation. The prediction of 
cognitive effects is supported by animal studies that sug-
gested that lurasidone may be effective in improving  
learning and memory functioning.63,64

Sertindole is approved in many countries but is not 
available in the United States. The NDA for sertindole was 
voluntarily withdrawn in 1998 due to concerns about QTc 
prolongation. After over 10 years of experience in Europe, 
where sertindole is used primarily to manage treatment- 
refractory illness, the NDA was resubmitted to the FDA. 
It is not currently approved for treatment in the United 
States. If approved, sertindole is unlikely to be a first-line 
antipsychotic because of risk of QTc prolongation that  
can rarely result in the potentially fatal torsades de pointes 
arrhythmia. It must also be titrated to minimize side ef-
fects such as tachycardia and dizziness. Sertindole has been 
shown to have efficacy in the treatment of schizophrenia 
and to cause only minimal EPS, perhaps related to its 
greater affinity for 5-HT2A than D2.65

Personalized Medicine
A double-blind study comparing iloperidone and  

ziprasidone with placebo produced data concerning ge-
netic markers that may be associated with efficacy. Based 
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on a genome-wide association study, the investigators 
found 6 genes that predicted treatment response to iloperi-
done.66 If nothing is known about genotype, a patient has a 
48% chance of achieving a response rate greater than 20%. 
However, when genotype is known, a pattern emerges: 
patients with 0–2 predictive genes have a ~15% chance of 
responding, those with 3 have a ~35% chance, those with 4 
have a 55%–60% chance, those with 5 have an 80% chance, 
and those with all 6 predictive genes have more than a  
90% chance of responding. In the evaluated population, 
approximately 25% of patients had 0–2 predictive genes, 
25% had 3, 25% had 4, and 25% had 5 or 6, so that about 
half of the patients have a greater than 50% chance of re-
sponding. If these findings are confirmed and genotype 
information can be collected concerning other antipsy-
chotics, the stage will be set for personalized medicine in 
which clinicians can use genotyping to help select the most 
appropriate agent for a specific patient. Similar methods 
may also help predict which patients would be most at  
risk for certain side effects such as tardive dyskinesia,  
QTc prolongation, and rash.

Summary
Over the last decade, the rising placebo response rate in 

studies of schizophrenia has been making it increasingly 
difficult to show the value and efficacy of newer agents due 
to loss of statistical power. The data presented here high-
light a number of important take-home points:

Staying on medication can have accruing benefits, •	
which may result in remission over time.
Clinical trials of antipsychotics report •	 mean changes, 
which may obscure individual response in some pa-
tients. Clinicians need to keep in mind the variability 
in individual patients’ responses and remember that 
one size does not fit all.
Access to a variety of treatment options gives clini-•	
cians the opportunity to find the agent that is best for 
each specific patient in terms of enhanced efficacy 
and minimizing side effects.

Despite current challenges in drug development, a 
number of new agents with new mechanisms of action are, 
or soon will be, available to treat patients with schizophre-
nia. It is important that clinicians focus not just on positive 
but also on negative symptoms and cognitive dysfunction, 
in order to reduce disability and improve patients’ func-
tioning and QOL.

USING NEW ANTIPSYCHOTICS

The faculty discussed how to integrate new antipsy-
chotics into clinical practice to achieve best outcomes. 
Only a brief overview of their recommendations is given 
here, but readers can access detailed recommendations  
and listen to the faculty discuss these issues online  

(“Using New Antipsychotics in Your Clinical Practice”  
at PSYCHIATRIST.COM, Keyword: New Antipsychotics).  
Limiting use of new antipsychotics only to those patients 
who have failed to respond to other antipsychotics is likely 
to produce disappointing results. It also denies patients 
who have achieved only a partial response a chance for a 
better overall response with a newer agent. The faculty  
recommended that clinicians:

Move beyond the concept of a “good enough response.”•	
Treat patients more aggressively to try to prevent  •	
relapses and achieve remission.
Assess cognitive status as well as positive and negative •	
symptoms.
Consider treatment strategies to promote cognitive •	
enhancement.
Integrate developing principles of personalized  •	
medicine in their practice as they become available.
Before making a change, simplify and streamline the •	
current treatment regimen, reducing polypharmacy  
if possible.
Consider a trial of a different antipsychotic if a patient •	
has had only a partial response or has developed  
bothersome side effects after several months of 
treatment.
Educate patients and family members about potential •	
risks and benefits of switching to a new agent and the 
value of cognitive remediation, rehabilitation, and 
family and community support.
Generally use a slower switch (eg, 4–8 weeks) from •	
one medication to another to promote stability and 
minimize withdrawal effects, unless a rapid switch is 
needed because of symptomatic decompensation or 
serious side effects.
Assess response (positive, negative, and cognitive •	
symptoms) on a regular basis using short measurement 
tools (see online report for specific assessment tools  
at PSYCHIATRIST.COM, Keyword: New Antipsychotics).  
It may take significantly longer (eg, 6 months or  
longer) to see an effect on cognition and perhaps  
negative symptoms than on positive symptoms.
Decide in advance on the specific treatment goals and •	
when to reasonably expect a response and discontinue 
the agent if these goals are not met to avoid side  
effects and other problems that can occur with 
polypharmacy.

Drug names: aripiprazole (Abilify), asenapine (Saphris), clozapine (Clozaril, FazaClo,  
and others), cycloserine (Seromycin), haloperidol (Haldol and others), iloperidone 
(Fanapt), olanzapine (Zyprexa), paliperidone (Invega), quetiapine (Seroquel), 
risperidone (Risperdal and others), ziprasidone (Geodon).
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