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Abstract: 
The multidimensional negative symptom domain of schizophrenia remains one of the most 

challenging aspects of the treatment of this disorder. While mixed findings suggest a role for second-
generation antipsychotics, the development of novel therapeutic approaches that target cognitive 
impairments and negative symptoms are being actively pursued. Until newer agents become available, 
clinicians should seek to optimize treatment of positive symptoms and depressive symptoms, and 
reduce medication side effects that may contribute to negative symptom severity, and increase the use 
of established behavioural approaches, such as social skills training, that have been demonstrated to 
improve psychosocial functioning. In this article we tried a review of the most recent findings and 
approaches of the pharmacological therapy for schizophrenia. 

KEYWORDS: second generation antipsychotics, target cognitive impairment, multidimensional 
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Nonadherence with antipsychotic medications is a leading source of preventable morbidity in 

the community treatment of schizophrenia.[1] Approximately one-third of patients with schizo-
phrenia are noncompliant with their prescribed medication regimen.[2] These patients are at in-
creased risk of symptom exacerbation[3] and inpatient readmission.[4] Missing as few as 1-10 days of 
oral antipsychotic therapy nearly doubles the risk of hospitalization.[5] Clinical research and expert 
opinion[6] support the use of depot antipsychotics as a maintenance treatment for patients with a 
history of nonadherence with oral antipsychotics. However, in the United States, long-acting anti-
psychotic medications are only prescribed to between 19% and 30% of patients with known recent 
medication nonadherence.[2,7] 

Although a number of single-site clinical studies have shown that use of depot antipsychotics 
varies by patient race/ethnicity and age,[7] no US study has examined the impact of the broad range 
of patient, physician, and treatment setting characteristics. In light of evidence that substantial 
numbers of patients with known medication nonadherence who might benefit from depot antipsy-
chotic medications are not receiving this treatment, we sought to examine correlates of depot use 
among recently medication nonadherent patients with schizophrenia. A greater understanding of the 
pattern and distribution of depot antipsychotic use may help to target initiatives aimed at improving 
use of depot preparations. A study was conducted to assess patient, physician, treatment, and setting 
factors that might influence the decision to initiate depot antipsychotic medications for outpatients 
with schizophrenia and recent medication nonadherence. Prior to conducting this study, we 
hypothesized that depot antipsychotic use would be preferentially prescribed to patients with the 
most pervasive, persistent, and consequential medication nonadherence and to patients with fewer 
social supports such as those who were living alone or those with little family contact. 

In outpatient psychiatric practice, psychiatrists use long-acting antipsychotic injections to 
manage fewer than 1 in 5 patients with schizophrenia having episodes of medication nonadherence. 
Although consideration of long-acting antipsychotic injections is recommended for patients with a 
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history of problems with adherence on oral medication,[6] most patients in this nationally repre-
sentative community sample who were not adherent with oral antipsychotic medications were not 
prescribed long-acting antipsychotic injections. The relatively low rate of use is broadly consistent 
with previous research.[2,7] 

The clinical decision to initiate injection antipsychotic medications appears to rest on a cli-
nical assessment of the risks and consequences of poor medication adherence. Patients at greater 
risk, specifically those who have a history of persistent nonadherence and those admitted for inpa-
tient care during their last episode of nonadherence, were more likely to be started on injections. 
However, some patient groups at high risk for recurrent medication nonadherence, such as patients 
who live alone and younger patients,[1] had surprisingly low levels of injection use. 

Depot antipsychotic medications are not widely used beyond those who are publicly insured 
or treated in residential or inpatient facilities. These settings presumably have staff members to 
facilitate delivery of depot antipsychotics and cater to the more severely ill. Innovative strategies to 
train more psychiatrists and their staff in the use of depot antipsychotics may help promote their use 
in different settings and in patients who are less severely ill but are still medication nonadherent. In 
general, adoption of technologies that vary from current or typical practices face significantly 
greater challenges in diffusing into practice, than those that rely on existing practices.[8] For this 
reason, greater opportunities for first-hand observation and hands-on training may be needed. One 
approach is to set up specialty long-acting antipsychotic injection clinics in private and public out-
patient settings that accept referrals. Mobile outreach services provide another option for delivering 
long-acting injections.[9] Use of long-acting antipsychotic medications was uncommon among 
patients prescribed antidepressants or mood stabilizers just prior to the start of the last episode of 
antipsychotic nonadherence. Some psychiatrists may perceive that the marginal benefit of a long-
acting antipsychotic injection is diminished when it does not obviate the need for oral medications 
as is the case when several classes of oral psychotropic medications are prescribed. In light of the 
frequency with which schizophrenia patients receive complex regimens involving oral medications 
other than antipsychotic medications,[10,11] this diminishing benefit of depot medications may also 
hinder use of newer long-acting antipsychotic preparations. 

Cognitive impairment has been linked to treatment nonadherence among psychotic patients 
(review).[12] Although cognitively impaired patients may have a limited ability to take oral medi-
cations on their own, patients assessed as having lower than average intelligence were (after con-
trolling for several potential confounds) significantly less likely to receive depot antipsychotic me-
dications than were those of at least average intelligence. These results suggest that efforts are 
needed to improve access of depot antipsychotic medications to cognitively impaired patients. 

In many but not all health care contexts,[13-16] patients with private insurance enjoy greater ac-
cess to evidence-based treatments than publicly insured patients. For long-acting antipsychotics, pa-
tients with private insurance were less likely than publicly insured patients to receive treatment. 
This may reflect greater access to long-acting injections in organized treatment settings than in offi-
ce-based settings favoured by privately insured patients or a stronger preference for oral second-
generation antipsychotics among privately insured patients. With the availability of long-acting in-
jectable risperidone, the difference in rate of use by publicly and privately insured patients may narrow. 

Psychiatrists who were more optimistic about the effectiveness of managing medication 
nonadherence were more likely to treat their patients with depot antipsychotics. Psychiatrists who 
prescribe injections may have had more opportunities to observe favourable patient outcomes than 
do psychiatrists who do not prescribe these preparations.[17] In this study, greater knowledge of 
depot medications was in turn related to more favourable attitudes toward these medications. Con-
sequently, educational efforts to expand use of depot antipsychotics might be preferentially targeted 
to psychiatrist groups with low rates of use. 

The use of depot antipsychotic medications was not significantly related to patient age, 
gender, or race/ethnicity. Previous studies of psychotic patients that are not selected for recent 
medication nonadherence have reported that use of depot antipsychotic medications is significantly 
more common among males,[18,19] African Americans,[18-21] and younger patients.[22] Because these 
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demographic characteristics also increase the risk of antipsychotic medication nonadherence (re-
views),[1,24] it is perhaps not surprising that they are not significantly related to depot antipsychotic 
use among patients selected for recent medication nonadherence. 

With the introduction of injectable long-acting risperidone, it will be important to track the 
extent to which patients and psychiatrists become more willing to utilize depot preparations and to 
assess changes in factors that influence these decisions. Early clinical research indicates that medi-
cation nonadherence with oral antipsychotic medications is the most common reason for initiating 
risperidone long-acting injections,[26-29] that poor prior antipsychotic adherence predicts greater 
improvement on risperidone long-acting injections,[29] and that patients who are switched from ano-
ther depot are much less likely to discontinue risperidone long-acting injections than those switched 
from oral antipsychotic medications. These findings suggest that factors which have influenced use 
of the older depot antipsychotic medications may continue to play a role in medication management 
decisions with the newer injectable antipsychotic preparations. 

Several longitudinal observational trials are underway in Europe with patients with schizo-
phrenia receiving risperidone microspheres. By the way, in Europe, risperidone microspheres are 
available at a dose of 75 mg as well as in doses of 12.5, 25, and 50 mg, which are available in the 
United States. Having said that, practice in Europe is similar to practice in North America. A re-
search poster presented data on the effectiveness of switching people with schizophrenia to long-ac-
ting risperidone microspheres early in their illness.[30] They were not quite first-episode patients, but 
they were not chronic patients. The investigators found that the injectable agent was acceptable by 
this patient population, and the relapse rate at 6 months was 28%, which is good for such patients. 

This is an interim report of a continuing multicenter trial in Belgium. The researchers reported 
on 61 subjects who had been followed for up to 6 months. The mean subject age was 31.7 years, 
and enrolment criteria included a documented history of fewer than 4 psychotic episodes. Long-
acting preparations have tended to be reserved for patients late in their course of illness, when they 
become treatment resistant. The importance of this trial with long-acting risperidone, and I think 
this can be generalized to any long-acting SGA, is that it is acceptable to administer early in the 
course of illness. It provides the efficacy, relapse prevention, and improvement in symptoms over 
time that you see with other antipsychotics. The problem in this study is the lack of a group treated 
with a comparator. The reader is left to guess, but based on my knowledge of how early episode 
patients respond, it looks like the response we would expect from an effective antipsychotic. I think, 
however, that the take-home message is more about acceptability of the depot medication in this 
population than about efficacy per se. 

In another study, 849 patients were randomized to flexible dosing by a clinician.[31] They 
received either 25-mg, 50-mg, or 100-mg equivalents for 9 weeks. Following this, they received a 
fixed dose for 12 weeks, and then the 410 subjects who remained in the study entered a main-
tenance phase, in which they were randomized to placebo or active treatment for 24 weeks. This 
study was a hybrid of dose-finding and relapse prevention. And it appears that paliperidone pal-
mitate will be an effective medication in terms of relapse prevention; it separated out from placebo 
quite quickly. One can argue about whether risperidone or paliperidone is better, given that paliperi-
done is a metabolite of risperidone. Let's just bypass that argument and ask the question, what are 
the potential advantages of paliperidone palmitate over risperidone microspheres? One is that pali-
peridone palmitate is administered every 4 weeks, whereas risperidone microspheres are adminis-
tered every 2 weeks. The second is that paliperidone palmitate will not need refrigeration, so it will 
be convenient for the clinician to store on site. 

I'd like to mention that some pharmacokinetic studies were presented that examined whether 
long-acting paliperidone and risperidone can be injected into the deltoid muscle.[31] It's presently an 
off-label use of risperidone microspheres, but it appears that the pharmacokinetics might permit del-
toid injection.  

Another new antipsycotic is Iloperidone, a mixed dopamine D2, serotonin 5-HT2A antago-
nist, a member of the "done" family, including risperidone and ziprasidone. It's still a different 
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antipsychotic from those; it has a high affinity for 5-HT2A and adrenergic alpha-1 receptors and 
low affinity for serotonin 5-HT1A, dopamine D-1, and histamine receptors.[33] Iloperidone had an 
active phase 3 clinical trial program in the late 90s when it was owned by Novartis. It is now owned 
by Vanda, which has done another phase 3 pivotal trial comparing iloperidone with placebo and, as 
an active comparator, with ziprasidone.[33] The data are under review by the FDA, and the drug may 
be approved as early as this summer or fall. The interesting fact is that a long-acting version of the 
medication has been developed, which is unusual for an antipsychotic before its initial FDA 
approval. A microsphere formulation was tested for safety and pharmacokinetics during 2000 to 
2002. If the oral version gains FDA approval, it would not take much time to proceed with phase 3 
trials for the injection. A long-acting injectable form of iloperidone may be available within the near 
term. In the open-label trial presented at the APA conference that was based on data from 2002, 64 
subjects received oral iloperidone for 21 days; 20 received placebo.[34] The patients then received at 
least 2 cycles of injections every 28 days. The depot formulation appeared safe and well tolerated. If 
approved, iloperidone will have the advantage of being a 4-week medication. It would clearly need 
to go through extensive phase 3 testing, but having it already in a depot formulation with some 
safety data is very promising because that tends to be the Achilles heel of this development process. 
Many antipsychotic agents aren't amenable to depot formulation. The difficulty of this process is 
illustrated by long-acting olanzapine, which was recently disapproved by the FDA because it caused 
intense sedation. 

Nowadays, the big news is that at least 2 long-acting SGAs that can be given in 28-day cycles 
are in testing and may be clinically available in the next few years. A recent literature review found 
no convincing evidence to support or disprove the efficacy of antidepressant treatment for de-
pressive symptoms in adults with schizophrenia.[35] Evidence for an augmenting effect of mood 
stabilizers in the antipsychotic treatment of schizophrenia is similarly mixed.[36,37] Given that 
concurrent medication administration increases the risk of adverse drug reactions,[38] efforts to 
reduce psychotropic coprescription might help improve tolerability and adherence of antipsychotic 
medications.[44]Treatment with mood stabilizers was significantly less common among patients 
during treatment with LAR than during treatment with FD or HD. It is possible that this difference 
reflects inherent mood stabilizing properties of risperidone[39,40] or less mood instability in patients 
selected for LAR therapy. 

Following discontinuation of long-acting antipsychotic medications, most patients continue to 
receive oral antipsychotic medications. This suggests that problems with continuity of long-acting 
injection medications do not necessarily generalize to patient rejection of oral antipsychotic medi-
cations. A longer period of follow-up after discontinuation of long-acting antipsychotic medications 
would permit a more complete assessment of the frequency with which these patients are restarted 
on long-acting medications. Patients with schizophrenia who initiate long-acting antipsychotic 
injections commonly exhibit evidence of nonadherence with oral antipsychotic medications in the 
months before their first injection. Treatment with long-acting antipsychotic medications is often 
brief, usually lasting no longer than 7-10 weeks. Detailed clinical research is needed to determine 
the role of medication-related factors, such as dosing, tolerability, and efficacy, as well as other key 
clinical and psychosocial factors that contribute to the early discontinuation of depot antipsychotic 
medications. More importantly, research is needed to develop intervention strategies that will 
enhance the continuity of depot antipsychotic therapy in community treatment. 

Relatively few treatments exist for the very problematic domain of signs and symptoms of 
schizophrenia called 'negative symptoms. Features such as emotional blunting and lack of outward 
emotional display have long been considered fundamental symptoms of schizophrenia, and the 
'negative symptom' terminology refers to a decrease or loss of normal functions, such as a loss of 
energy, motivation, and emotional display of affect.[41] Negative symptoms may be more stable than 
positive symptoms, and commonly begin to emerge very early in the course of schizophrenia, even 
before the development of positive symptoms. In fact, negative symptoms often first appear during 
the prodromal, or even premorbid, phase of schizophrenia. Negative symptoms are strongly 
associated with quality of life and social and occupational functioning.[42] 
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Although the second-generation, or 'atypical,' antipsychotic agents may not be substantially 
more effective than first-generation or 'conventional' agents in the treatment of positive symptoms 
(except for clozapine, which is typically reserved for treatment-resistant schizophrenia), some evi-
dence suggests that newer agents may better improve, or contribute less to the secondary worsening 
of, negative symptoms and/or cognitive impairments.[43] Most studies on this issue have been 
carried out in acutely ill patients who demonstrate improvements in positive symptoms, negative 
symptoms, and other areas, such as mood and anxiety, suggesting that negative symptom im-
provements may be in part secondary to other improvements.[44] While it remains less clear whether 
second-generation agents treat primary negative symptoms, they tend to work better than first-
generation agents on negative symptom ratings, at least in part related to higher rates of EPS and 
related secondary negative symptoms induced by first-generation treatment in those trials. There is 
some evidence that serotonin-specific reuptake inhibitors may be modestly helpful in managing 
negative symptoms. Further research on the effects of agents acting on the glutamate system, 
including glycine and d-cycloserine, is required in light of the mixed results to date. Negative 
symptoms are correlated with neurocognitive impairments, and given recent increasing interest in 
pharmacologic agents that may be cognitive enhancers, some of these medications may hold 
promise for the treatment of negative symptoms. 

The most recent results of the Clinical Antipsychotic Trials of Intervention Effectiveness 
(CATIE), published in March 2007,[45] indicate that patients' psychosocial improvement was modest 
no matter which medication they received during the 18 months of observation. The Cost Utility of 
the Latest Antipsychotic Drugs in Schizophrenia Study (CUtLASS)[46] from Britain also found that 
the type of antipsychotic medication was not all that important for outcome. These 2 effectiveness 
studies have caused some confusion because they suggest that there are few differences in 
effectiveness between the first-generation antipsychotics (FGAs) and second-generation antipsy-
chotics (SGAs). However, there are variables in the studies that may modify that conclusion. In 
CATIE, for instance, the objective was to compare FGAs with SGAs and to compare SGAs with 
each other. But unfortunately, for ethical reasons, investigators did not expose patients with tardive 
dyskinesia to an FGA. Tardive dyskinesia is a severe extrapyramidal side effect (EPS) that develops 
in patients who usually first have acute EPS. The 231 subjects with tardive dyskinesia represented 
the patients with chronic schizophrenia who are most vulnerable to acute EPS, and clinicians often 
choose SGAs precisely to avoid EPS. In CATIE, we missed the opportunity -- for understandable, 
ethical reasons -- to learn whether, during an 18-month period, patients with tardive dyskinesia 
randomly assigned to an FGA or an SGA would have fared differently in terms of acute movement 
disorders, intolerability, rates of discontinuation, and treatment response. In these patients, inves-
tigators could only compare the SGAs among themselves. The patients with tardive dyskinesia were 
different in other ways from the other patients: they had significantly more substance abuse and a 
higher severity of illness as measured by the Positive and Negative Syndrome Scale (PANSS). By 
assigning them only to SGAs, investigators also missed the opportunity to examine the differential 
response of patients with severe illness and concurrent substance-use disorders to old and new drugs. 

CUtLASS was different. Many of its patients took FGAs and often received them as depot 
injections, unlike CATIE in which more patients took SGAs. The CUtLASS study had flaws, 
including the fact that sulpiride, which many patients took, was considered to be an FGA. Quite a 
few psychiatrists consider sulpiride to be an SGA. 

Recurrent relapses are neurotoxic and may account for the deteriorating course of patients 
with schizophrenia.[47] It is of utmost importance to help patients with schizophrenia stay on their 
medications and avoid relapse. In community and outpatient settings, 70%-80% of patients are 
either partially or totally noncompliant.[48] This is unacceptable if the goal is to achieve recovery. 
Patients with schizophrenia would have much better outcomes than we usually achieve if they were 
protected from relapses by ensuring treatment adherence from the first episode. But we have no 
study of first-episode patients assigned to a guaranteed-adherence regimen, which would be depot 
medication, vs treatment as usual with oral medication. 
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The FGA depot medications do protect against relapse; however, they do not appear to restore 
the patient's functioning over time. A confounder in looking at outcomes with FGA depot 
medications is that we have tended to use them in the patients who have had repeated relapses, 
[which is] an unrepresentative group of patients who have already deteriorated, who lead chaotic 
lives, and who likely have substance abuse, poor insight, cognitive deficits, and low motivation. 
These difficult patients, the 5%-10% who, during the past 30 years, received haloperidol decanoate 
or fluphenazine decanoate, do not represent the possible outcome of patients who might receive 
depot medication early in the course of illness. Clinicians were reluctant to use injectable FGAs 
because of concern about tardive dyskinesia, but the oral FGAs have the same risk. So we never 
learned, even though these depot FGAs have been around for 30 years, much about their efficacy in 
the average patient except in some small studies in which the injectable form was superior to the 
oral form of the same medication. They do protect relapse better than the oral medication.[49] 

We also have a couple of new formulations. One of them may be considered a new drug, 
which is paliperidone, or 9-hydroxy risperidone, an active metabolite of risperidone. At first blush, 
it looks like the same drug, but it behaves differently and is in a special formulation. It has minimal 
requirements for cytochrome oxidation and is excreted directly by the kidney, unlike risperidone, 
which is oxidized completely. This offers an advantage for patients with advanced liver disease, 
severe alcoholism, or hepatitis. Moreover, paliperidone does not compete for metabolism with other 
medications that another physician may prescribe, and it causes no cytochrome inhibition or 
induction that could lead to drug interactions. A third advantage is the osmotic release oral delivery 
system (OROS) technology that enables paliperidone to be released slowly during its transit through 
the gastrointestinal tract, which means fewer side effects because of the gradual rise in blood level. 
The recommended dose is 6 mg starting from day 1 – no need to titrate, and in my opinion, patients 
get better somewhat quicker. 

The other product coming to market is quetiapine extended-release. Quetiapine is not a new 
drug, but the slow-release formulation will enable clinicians to use doses of 300, 600, or 900 mg 
once a day, which may improve compliance because regular quetiapine is taken twice daily. A drug 
that may be marketed later this year is bifeprunox, a partial D-2 agonist like aripiprazole. It doesn't 
yet have a trade name and is a joint venture of Solvay and Wyeth. Its advantage is a good metabolic 
profile, with minimal weight gain and minimal serum lipid and glucose elevations. 

No new-mechanism drugs are coming to market. Researchers are frantically working to 
understand the glutamate pathways, and especially the N-methly-D-aspartate (NMDA) receptor, 
which we highly suspect is involved in schizophrenia. But we do not yet have any breakthroughs. 

On the other hand, an expert review of John M. Kane, Professor of Psychiatry, Neurology, 
and Neuroscience at Albert Einstein College of Medicine says that Clozapine remains the only 
medication that has shown consistent superiority over other antipsychotic drugs in the management 
of patients who fail to benefit adequately from standard treatment.Estimates are that at least one 
third of patients do not respond adequately to antipsychotic treatment. Of course, these estimates of 
response rates depend on how response is defined. The majority of patients will improve on 
antipsychotic medication; however, the definition of treatment resistance usually involves signi-
ficant psychopathology, eg, ratings of moderate or greater on 2 psychotic symptoms. At the same 
time, it has been shown that even patients with only 1 psychotic symptom at a moderate or greater 
level who have failed to show further improvement after taking at least 2 different antipsychotic 
medications are more likely to benefit from clozapine than from other medications. Clozapine is not 
an easy medication to use, and it is associated with a variety of side effects. Therefore, consi-
derations around its use should be informed by a clear benefit-to-risk assessment and thorough 
discussion with the patients and their significant others. Most experts agree that at least 2 antipsy-
chotics should be tried before going on to clozapine. At present there is no real consensus as to 
whether one of those medications should be a conventional antipsychotic. Therefore, I do not 
believe that anyone would be faulted for only trying atypical medications prior to taking clozapine. 
On the basis of data from clinical trials and meta-analyses, olanzapine and risperidone are the 2 
medications that have the most data suggesting some superiority over conventional medications, so 
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it would make sense that at least 1 of those medications is prescribed in an adequate trial before 
considering clozapine. The duration of an adequate trial is another component of this decision-
making process. Most would agree that 6 weeks at an adequate dose is sufficient. Another caveat in 
this discussion is the issue of compliance. It is important that nonadherence be ruled out as a 
potential cause of poor treatment response. In addition, the diagnosis and the potential presence of 
comorbid medical or psychiatric conditions should be reevaluated before considering a patient to be 
treatment refractory. If the decision is made to institute a trial of clozapine, it is important to 
monitor for side effects but also to carefully evaluate treatment response. If no improvement is 
observed after 12 weeks despite an adequate dose of clozapine (500 mg if tolerated), further im-
provement is unlikely. If, on the other hand, some improvement is observed, further gradual im-
provement may occur. In those patients who have failed to respond despite an apparently adequate 
dose, a blood level should be obtained to determine whether or not it is in the therapeutic range. 
Unfortunately, many patients who might benefit from clozapine are not given a trial – and even 
among those who are, it is often far later in the illness course than is appropriate. 

In summary, the multidimensional negative symptom domain of schizophrenia remains one of 
the most challenging aspects of the treatment of this disorder. While mixed findings suggest a role 
for second-generation antipsychotics, the development of novel therapeutic approaches that target 
cognitive impairments and negative symptoms are being actively pursued. Until newer agents 
become available, clinicians should seek to optimize treatment of positive symptoms and depressive 
symptoms, and reduce medication side effects that may contribute to negative symptom severity, 
and increase the use of established behavioural approaches, such as social skills training, that have 
been demonstrated to improve psychosocial functioning. 
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