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Schizophrenia is characterized by positive, negative, cognitive, disorganization, and mood symptoms. 
Antipsychotics are the mainstay in the pharmacologic treatment of schizophrenia. Findings concerning 
efficacy for positive symptoms and disorganization suggest no consistent differences among available 
antipsychotics, with the exception of clozapine’s superior efficacy for treatment-resistant schizophrenia. 
Efficacy for negative, depressive, and cognitive symptoms appears to be determined by (1) the extent to 
which reduction in positive symptoms brings about improvement in these other domains and (2) the extent 
to which extrapyramidal side effects (EPS) and anticholinergic effects (of the antipsychotic and of agents 
used to treat EPS) exacerbate them. Thus, the ability of antipsychotics to produce a potent antipsychotic 
effect without EPS and need for concomitant anticholinergic therapy yields multiple therapeutic benefits. 
In contrast to their broadly similar efficacy, antipsychotics differ markedly in their propensity to cause vari-
ous adverse effects. Although second-generation antipsychotics (SGAs) have generally been believed to 
be associated with a lower risk of EPS but a higher risk of metabolic adverse effects than first-generation 
agents (FGAs), the substantial variation in these and other side effects among agents within both classes 
indicates that it is not clinically useful to make a categorical distinction between FGAs and SGAs. Choice 
of antipsychotic medication should be based on individual preference, prior treatment response and side 
effect experience, medical history and risk factors, and adherence history, with side effect profile a major 
determinant of antipsychotic choice. (J Clin Psychiatry 2011;72[suppl 1]:4–8)

Schizophrenia is a chronic remitting and relapsing  
psychotic disorder associated with significant impair-

ment in social and vocational functioning1–3 and an average 
reduction in lifespan of 15 to 25 years.3–5 Treatment includes 
medication and a range of psychosocial interventions.6 The 
objectives of treatment are to reduce frequency and severity 
of psychotic exacerbation, ameliorate a broad range of symp-
toms, and improve functional capacity and quality of life. 
Until the introduction of antipsychotic medications a half-
century ago, standard treatment for schizophrenia consisted 
of providing patients with a safe and supportive environ-
ment in a long-stay psychiatric hospital. The introduction of 
chlorpromazine, the first antipsychotic medication, sparked 
a revolution in the pharmacotherapy of schizophrenia.7 
Since that time, antipsychotics have become the cornerstone 
of pharmacologic treatment for schizophrenia.

PHARMACOLOGY OF ANTIPSYCHOTIC AGENTS

More than 60 antipsychotic medications have been 
developed over the past half-century, 20 of which are 
currently available in the United States (Figure 1). Anti-
psychotics have traditionally been classified into 2 major 
groups: first-generation (conventional) agents (FGAs) and 
second-generation (atypical) agents (SGAs). The one phar-
macologic property shared by all available antipsychotics is 
blockade of the dopamine D2 receptor (eg, antagonism or, 
in the case of aripiprazole, partial agonism).8,9 Both direct 
blockade of the D2 receptor and secondary depolarization 
blockade appear relevant to antipsychotic action.10 Thus, 
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these agents have their onset of action within a few days and 
then achieve much of their antipsychotic effect over several 
weeks.11,12 However, the currently available antipsychotics 
differ in the extent to which they block the D2 receptor at 
clinically relevant doses (indicated by percentage of receptor 
occupancy), which has implications for their clinical attri-
butes. For example, 60% receptor occupancy is believed to be 
needed for antipsychotic effect, 70% occupancy is associated 
with elevated prolactin levels, and 80% occupancy is associ-
ated with extrapyramidal side effects (EPS).8,9 There are also 
significant differences among available agents in affinity for 
other neuroreceptors, helping to explain differences in their 
side effect profiles.13

COMPARATIVE EFFECTIVENESS

Schizophrenia is characterized by positive (reality dis-
tortion and disorganization), negative, cognitive, and mood 
symptoms, with the types and severity of symptoms differing 
among patients and over the course of the illness. FGAs are 
effective in reducing positive symptoms (eg, hallucinations, 
delusions), but are only minimally effective for negative 
and cognitive symptoms, which contribute to much of the 
disability associated with schizophrenia.3 FGAs are also  
associated with serious treatment burdens, including acute 
EPS and tardive dyskinesia (TD).14

Clozapine, the first so-called “atypical” or SGA, was  
introduced in the late 1960s. The introduction of clozapine 
discredited the belief that EPS are an unavoidable accompa-
niment of antipsychotic efficacy.9 Although clozapine does 
not cause EPS or TD, its other adverse effects, in particu-
lar agranulocytosis, have substantially limited its use and 
prevented it from being approved for clinical use in most 
parts of the world until the past 2 decades (clozapine be-
came available in the United States in 1990). When clozapine 
was found to be more effective than the FGAs in treatment-
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refractory schizophrenia15 and in reducing suicidality16 and 
to be relatively devoid of significant short- and long-term 
motor side effects, this spurred research to develop more ef-
fective and safer antipsychotics. These efforts to develop “a 
safer clozapine” have led to the approval of 9 additional SGAs 
(Figure 1) in the United States over the past 15 years. Ini-
tially believed to be more efficacious and tolerable than the 
10 available FGAs, the SGAs rapidly displaced the FGAs and 
became the standard of care—currently over 90% of the anti-
psychotics used to treat schizophrenia belong to this group.

However, results of recent large-scale studies, such as the 
Clinical Antipsychotic Trials of Intervention Effectiveness 
(CATIE) study, which compared 1 FGA (perphenazine) and  
4 SGAs (olanzapine, quetiapine, risperidone, and ziprasi-
done), appeared to indicate that the SGAs may be no more 
effective than the FGAs and may not be associated with better 
cognitive or social outcomes.17,18 (Note, however, that CATIE 
excluded patients with a history of significant EPS from the 
group receiving perphenazine; thus, the results are primar-
ily applicable to patients with low vulnerability for EPS.19) 
The European First Episode Schizophrenia Trial, which 
compared open-label treatment with haloperidol, amisul-
pride, olanzapine, quetiapine, or ziprasidone in first-episode 
schizophrenia, also suggested the absence of significant ben-
efits for SGAs over FGAs.20 Research continues to compare 
the effectiveness of currently available antipsychotics. In this 
article, we summarize data on comparative efficacy, side  
effects, and impact on overall outcomes.21,22

Efficacy
Antipsychotics have consistently been found superior to 

placebo in reducing overall symptoms and risk of relapse in 
schizophrenia.23,24 A meta-analysis of haloperidol-controlled 
trials indicated that some SGAs (notably clozapine, olanza-
pine, amisulpride, and risperidone) but not others were more 
effective than haloperidol.25 Although this observation may 
be partly explained by differences in the haloperidol dose 
used in the various trials,26 this modest differential efficacy 
cannot be completely accounted for as a methodological  
artifact.27 In contrast, no major differences in efficacy among 
various antipsychotics have been observed in meta-analyses 
of placebo-controlled studies,28 with haloperidol found to 

have efficacy similar to the SGAs. While 
limited, comparisons of SGAs with low- and 
mid-potency FGAs and comparisons among 
the FGAs suggest no consistent differences 
in efficacy, except for clozapine’s superior-
ity in treatment-refractory schizophrenia.15 
Finally, direct comparisons between various 
SGAs reveal inconsistent differences in effi-
cacy, except for an advantage for clozapine in 
treatment-refractory schizophrenia29,30 and 
greater treatment persistence with olanzapine 
in chronic schizophrenia.17,31 Comparative 
studies in the early stages of schizophrenia 
have also found no significant differences in 
efficacy among antipsychotics.32

Positive symptoms and disorganization. All available 
antipsychotics block the D2 receptor and have robust effi-
cacy for positive symptoms and disorganization,3,28 with no 
consistent differences found in efficacy for these domains. 
Response over the first 2–4 weeks of antipsychotic therapy 
is highly predictive of long-term response.33 However, the 
maximum effect may not be achieved for several months, 
and trajectories of response vary considerably across patients. 
Responsiveness to antipsychotics also varies as a function of 
stage of illness, with first-episode patients responding faster 
and at a higher rate than those at later stages of the illness.30

Negative symptoms. Antipsychotics are less consistently  
effective in reducing negative symptoms, and much of 
their effect on negative symptoms may be associated with 
reduction in positive symptoms.34,35 While antipsychotics 
ameliorate negative symptoms linked with positive symp-
toms, they can worsen negative symptoms associated with 
EPS. Consequently, the net effect of an antipsychotic on 
negative symptoms is generally determined by the extent to 
which it reduces negative symptoms associated with positive 
symptoms and triggers negative symptoms related to EPS. 
Antipsychotic agents have no demonstrable efficacy against 
primary enduring (“deficit”) negative symptoms.34

Depressive symptoms. Similarly, antipsychotics can ame-
liorate depressive symptoms in conjunction with producing 
improvement in positive symptoms, but can also cause  
“neuroleptic dysphoria” associated with EPS.36

Cognitive symptoms. Although antipsychotics can  
improve attention in patients with schizophrenia, findings 
concerning their effects on other cognitive impairments are 
inconsistent and may include worsening.37 No consistent dif-
ferences have been found among antipsychotics in effects on 
neurocognitive dysfunction,18 with net impact determined 
by the agent’s beneficial effects on attention and deleterious 
effects due to EPS and anticholinergic activity of the antipsy-
chotic and of anticholinergic agents used to treat EPS.

Relapse prevention. Antipsychotic medications sub-
stantially decrease likelihood of relapse in schizophrenia,24 
without any consistent differences among agents. Since 
medication nonadherence is common in schizophrenia, 
long-acting injectable antipsychotics may have an advantage 
over oral treatment in reducing relapse rates.38

Figure 1. Historical Development of Antipsychotic Medications
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Safety and Tolerability
Adverse effects. Antipsychotic medications cause a range 

of neurologic, metabolic, cardiovascular, gastrointestinal, 
hematologic, genitourinary, musculoskeletal, endocrine, 
and other side effects.39–47 In contrast to their broadly simi-
lar efficacy, antipsychotics differ markedly in adverse effect 
profiles. Compared with the FGAs, the SGAs have gener-
ally been believed to have a lower risk of EPS but a higher 
risk of metabolic adverse effects. However, due to differ-
ences in pharmacologic profiles within the FGA and SGA 
classes, there is substantial variation within both classes in 
their propensity to cause EPS and metabolic adverse effects. 
Thus, no categorical distinction can be made between so-
called FGAs and SGAs with regard to these risks.44,48 The 20 
antipsychotic medications available in the United States also 
differ in their propensity to cause other side effects, such as 
sedation, hypotension, cardiac arrhythmias, prolactin ele-
vation and related sexual dysfunction, and anticholinergic 
effects, with substantial variation within both the FGAs and 
the SGAs for each of these effects, without any definitive 
categorical separation between the 2 classes.

Patient vulnerability. Patients with schizophrenia also 
vary in their vulnerability to develop various adverse ef-
fects with different agents. The likelihood that a patient will 
develop a particular side effect thus depends on the agent 
selected, how that agent is used (eg, dose, titration method, 
in combination with what other agents), and the patient’s 
vulnerability.

Impact on Overall Outcome
Untreated schizophrenia is associated with increased 

mortality, poor vocational and social functioning, and re-
duced quality of life.3,4 Although antipsychotics ameliorate 
a range of symptoms and reduce the likelihood of relapse 
in schizophrenia, the extent to which treatment improves 
lifespan and psychosocial functioning is less clear. Despite 
use of FGAs and SGAs, the mortality gap has increased for 
patients with schizophrenia4 and recent studies of mortality 
in schizophrenia have yielded mixed results.49–51 Whereas 
Ren et al49 observed no differences in mortality between 
treated and never-treated patients with schizophrenia, 
Tiihonen et al50 observed lower mortality rates in asso-
ciation with long-term antipsychotic use. They also found 
different mortality rates with different agents, with cloza-
pine associated with substantially lower mortality than other 
antipsychotics. Given clozapine’s greater risk of adverse ef-
fects that would be expected to increase mortality risk (eg, 
agranulocytosis, seizures, metabolic syndrome), this finding 
is puzzling. Although the study had some notable method-
ological limitations,51 the authors believed this finding was 
related to better symptom control and treatment adherence 
with clozapine.52

The impact of antipsychotic treatment on social func-
tioning and quality of life in schizophrenia has not been 
well defined. Although beneficial effects on employment and 
reductions in disability have been reported,53 such effects 
have been inconsistently documented. As a consequence, 

increasing research efforts are focused on developing new 
agents with efficacy for treating the cognitive and negative 
symptoms of schizophrenia.6

PSYCHOSOCIAL TREATMENTS

Although this overview focuses on pharmacologic treat-
ment, a variety of psychological and social interventions 
are needed to optimize recovery and should constitute an 
essential part of treatment for schizophrenia.6 Research on 
psychosocial approaches has demonstrated the efficacy of 
cognitive-behavioral therapy, social skills training, family 
psychoeducation, assertive community treatment, and sup-
ported employment,6 and these approaches are recommended 
in the recent publication on psychosocial interventions by the 
Schizophrenia Patient Outcomes Research Team (PORT).54

OPTIMIZING OUTCOMES  
FOR PERSONS WITH SCHIZOPHRENIA

“Atypicality,” or the ability of antipsychotics to produce 
a potent antipsychotic effect without EPS and the need for 
concomitant anticholinergic therapy, yields multiple thera-
peutic benefits6,13 and varies substantially across patients 
and different agents. Although SGAs are generally more 
likely than FGAs to produce this effect consistently in a 
larger proportion of patients,22 given the substantial varia-
tion among individual FGAs and SGAs in EPS liability, the  
formal FGA-SGA dichotomy is not useful.6,25,48

Given the significant variability in drug pharmacokinetics 
and treatment responsivity in individual patients, it should 
be emphasized that broadly equivalent efficacy across patient 
groups does not translate into equal efficacy in individual 
patients. It is not currently possible to predict which anti-
psychotic may be optimal for a given patient. There is no 
best agent or best dose for all patients, although dose ranges 
for optimal effectiveness do appear to exist. Decisions 
about antipsychotic therapy therefore often entail a trial 
and error process involving careful monitoring of response 
and adverse effects, an ongoing risk-benefit assessment, and  
ju dicious switching if necessary (Table 1). Nevertheless, just 
as it is important not to exaggerate what existing treatments 
for schizophrenia can offer, it is equally important not to 
discount what they can do. Both the initial introduction of 
the FGAs in the 1950s and the subsequent introduction of 
the SGAs in the 1990s represented meaningful steps in our 
efforts to provide effective treatment for individuals with 
schizophrenia.

CONCLUSION

Evolving pharmacologic and psychosocial treatments 
for schizophrenia have generated great excitement over the 
past 2 decades but only modest improvements in the lives 
of people with schizophrenia. Available treatments are only 
partially effective and are associated with a range of adverse 
effects. While the limitations in our current therapeutic 
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armamentarium are obvious, it is also clear that “usual treat-
ment” generally falls far short of what can be achieved. The 
difficulty of translating the range of pharmacologic and psy-
chosocial evidence-based treatments for schizophrenia into 
better outcomes for persons with schizophrenia is under-
scored by the marked variation in treatment practices and 
patient outcomes across different systems of care.

To achieve optimal therapy for schizophrenia, clini-
cians must balance efficacy benefits and side effect costs of 
treatments in a way that is customized for the needs and 
vulnerabilities of the individual patient.22 The meticulous 
application of this approach can reduce the significant gap 
between what we know about best practices and the therapy 
that is actually provided for patients with schizophrenia. Key 
practices that can help reduce the efficacy-effectiveness gap 
include the following:

Being aware of what different treatments can and  1. 
cannot do.
Practicing evidence-based medicine.2. 22,57

Precisely defining treatment targets for patients 3. 
based on informed personal preferences, individual 
vulnerabilities, and needs (eg, taking into account 
goals important to the specific patient, such as being 
able to go to school, work, stay off substances).6,57

Measuring the full impact (benefit-to-risk  4. 
ratio) of individual treatments in each patient  
using measurement- based care in conjunction with  
a protocol- based approach to such measurement.6,58

Using collaborative informed decision-making on an 5. 
ongoing basis, evaluating patient needs and prefer-
ences, measured effects of current treatments, and 
available treatment options at each stage.6

Even as we await development of more efficacious treat-
ments with fewer adverse effects in the future, today we 
can do a much better job of utilizing existing treatments to 
optimize individual outcomes and reduce the considerable 
morbidity and mortality associated with schizophrenia.

Drug names: aripiprazole (Abilify), asenapine (Saphris), clozapine 
(Clozaril, FazaClo, and others), haloperidol (Haldol and others),  
iloperidone (Fanapt), lurasidone (Latuda), molindone (Moban), 
olanzapine (Zyprexa), pimozide (Orap), paliperidone (Invega), quetiapine 
(Seroquel), risperidone (Risperdal and others), thiothixene (Navane and 
others), ziprasidone (Geodon).
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