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Introduction
Large meta-analyses (Agid et al., 2003, Leucht et al., 2005a) 
have rejected a long-held belief that there is a delay of onset of 
action of antipsychotic drugs in schizophrenia. Rather, it seems 
that antipsychotics begin acting immediately, and that their 
effects can be disentangled from that of placebo (PLA) as early as 
24 h after initiation of treatment (Agid et al., 2008; Kapur et al., 
2005). These findings consequently have implications for treat-
ment decisions. For as long as psychiatrists believed that antipsy-
chotic drugs only started to act after several weeks of treatment, 
understandably guidelines had to recommend to evaluate a treat-
ment for at least several weeks (in some cases up to 6–8 weeks 
(World Federation of Societies of Biological Psychiatry (WFSBP) 
guidelines; Falkai et al., 2005) before it should be considered 
ineffective and major changes in treatment implemented. The 
early onset concept of antipsychotic drug action, however, sug-
gests that it might be predicted already after one or two weeks of 
treatment whether patients will respond to a given drug or not. 
Several previous studies proposed such a hypothesis, however 
these studies were correlational in nature and cut-offs were not 
provided, limiting the clinically usable indicators of future nonre-
sponse (Bartko et al., 1987; Nedopil et al., 1983; Stern et al., 
1993; Zemlan et al., 1990). More recently, a number of studies 
have tried to develop diagnostic tests, in terms of sensitivity and 

specificity, to predict later response using the early improvement 
to an antipsychotic (Ascher-Svanum et al., 2008; Chang et al., 
2006; Correll et al., 2003; Leucht et al., 2007a). However, these 
analyses were hampered by various limitations such as small 
sample sizes, arbitrary choice of studies, or post-hoc definition of 
cut-offs.

In this context, the current paper presents an early prediction 
analysis using all the pivotal studies from the asenapine (ASE) 
development program in acute schizophrenia, with fixed dose 
ASE. ASE is an antipsychotic agent indicated in the United 
States, Australia, Canada and other countries outside the 
European Union for treatment of adults with schizophrenia and 
as monotherapy or adjunctive therapy with lithium or valproate; 
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in the treatment of manic or mixed episodes associated with bipo-
lar I disorder and in the European Union for the treatment of 
moderate to severe manic episodes associated with bipolar I dis-
order. The present analyses aims to predict later response/non-
response and remission/non-remission by early improvement/
non-improvement using a priori defined definitions, as evidenced 
by previous analyses (Kinon et al., 2010; Leucht et al., 2008), 
rather than post-hoc findings (Leucht et al., 2006). The results 
could provide important answers to the question of how long the 
antipsychotic drugs examined should be tested, before being con-
sidered ineffective and switched.

Methods

Study design

A post-hoc analysis was performed on pooled individual subject 
data from three multinational, six-week, phase 3 studies that 
compared fixed-dose ASE (n=470), olanzapine (OLA; n=95), 
risperidone (RIS; n=56), haloperidol (HAL; n=112) with PLA 
(n=275) in patients with schizophrenia in an acutely exacerbated 
state (Trial 1: Potkin et al., 2007, trial 2: NCT00156117, trial 3 
NCT00156104 & Kane et al., 2010). A fourth multinational six-
week phase 3 study (NCT00151424/HERA41022), using a flex-
ible dosing regimen, was not included in the present analysis. 
All trials are from the ASE late stage schizophrenia development 
program and are very similar in design with respect to trial dura-
tion, fixed-dose regimen, PLA-controlled, baseline characteris-
tics etc. Briefly, the trials included adult patients who met the 
Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition - Text Revised (DSM-IV-TR) criteria for primary diag-
nosis of schizophrenia of the paranoid type, disorganized type, 
catatonic type, or undifferentiated type. The Positive and 
Negative Syndrome Scale (PANSS; Kay et al., 1987) was used 
by the participating clinicians to assess the severity of schizo-
phrenic symptoms. Subjects were required to have a PANSS 
score of at least 60 at screening and baseline (the baseline 
PANSS score could not have been ≥20% lower than the screen-
ing PANSS score); a score of at least four on two or more of the 
five items of the positive subscale of the PANSS at screening 
and baseline; and a Clinical Global Impression-Severity scale 
(CGI-S; Guy, 1976) score at least four (“moderately ill”) at base-
line. Patients were also required to have had a positive response 
to an antipsychotic medication other than clozapine, discontin-
ued any depot neuroleptics prior to baseline, and provided writ-
ten informed consent. Participants were excluded from the trial if 
they met DSM-IV-TR diagnostic criteria for schizophrenia of 
residual subtype or schizoaffective disorder, or had a concurrent 
Axis I psychiatric disorder other than schizophrenia or a primary 
diagnosis other than schizophrenia. The average baseline PANSS 
total scores and CGI-S scores were similar across the three 
studies.

Treatment

Patients were randomized to six weeks of double-blind PLA 
(sublingual + oral), sublingual ASE (5 or 10 mg) + oral PLA, oral 
OLA (15 mg) + sublingual PLA, oral RIS (3 mg) + sublingual 
PLA, or oral HAL (4 mg) + sublingual PLA. In trial 1 (Potkin 
et al., 2007), subjects randomized to the 5 mg twice daily ASE 

group received trial medication according to the following sched-
ule: 1 mg twice daily on Day 1; 2 mg twice daily on Day 2; 3 mg 
twice daily on Day 3; 4 mg twice daily on Day 4; and 5 mg twice 
daily on Days 5 through 42. In the other trials (NCT00156117; 
NCT00156104 & Kane et al., 2010), subjects randomized to the 
ASE 5 mg group received 5 mg twice daily for six weeks. 
Subjects randomized to the ASE 10 mg group received two doses 
of ASE 5 mg on day 1, and 10 mg twice daily for the remainder 
of the six-week trial. Subjects randomized to the OLA 15 mg 
group received 10 mg once daily (at approximately 08:00) during 
the first seven days of the double-blind treatment period, and 15 
mg once daily (at approximately 08:00) for the remainder of the 
six-week trial (NCT00156117). Subjects randomized to the RIS 
3 mg twice daily group (Potkin et al., 2007) received two doses 
of RIS 1 mg on day 1, two doses of RIS 2 mg on day 2, and 3 mg 
twice daily for the remainder of the six-week trial. Subjects ran-
domized to HAL (Kane et al., 2010) received 4 mg twice daily 
for six weeks. Twice daily dosing of treatments was conducted at 
approximately 08:00 and 20:00.

Outcome measures

The primary criterion of all studies was change in PANSS total 
score from baseline. Assessments using PANSS were performed 
at screening, baseline, and on treatment days 4 (trials 
NCT00156117/HERA41021 and NCT00156104/HERA41023/
Kane et al., 2010), 7, 14, 21, 28, 35 and 42 (trials Potkin at al., 
2007, NCT00156117/HERA41021 and NCT00156104/
HERA41023/Kane et al., 2010).

For the purpose of the post-hoc analysis, the following patient 
groups were a priori defined:

(a) Early improvers: a reduction from baseline in total score 
of ≥20% (cut-off point; primary criterion) assessed at 
day 14. Two weeks was chosen as this is a time point that 
allowed for prediction in previous studies (Ascher-
Svanum et al., 2008; Kinon et al., 2010; Ruberg et al., 
2011; Stauffer et al., 2011). Moreover, in clinical prac-
tice, drugs are often titrated slowly, therefore treatment 
decisions before two weeks would often not be 
appropriate.

(b) Treatment responders: a reduction from baseline in total 
score ≥50% at week 6. Various equipercentile linking 
analyses have shown that this cut-off roughly corre-
sponds to “much improved” according to the CGI-S 
(Guy, 1976) judgment of raters and is therefore clinically 
meaningful.

(c) Treatment remitters: a PANSS score of ≤3 on items P1, 
G9, P3, P2, G5, N1, N4 and N6 at week 6 (Andreasen 
et al., 2005).

The calculation of percentage response was corrected by subtrac-
tion of the 30 points minimum PANSS total score from the base-
line score (Leucht et al., 2007b, 2009a, b; Obermeier et al., 2010). 

Statistical analyses

Predictive value of early improvement for later response or 
remission at week 6 was performed on the intent-to-treat (ITT) 
population. Patients with missing values were considered as 
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treatment failures at week 6, i.e. not response, or not remission. 
The number of early improvers, responders, or remitters assessed 
using PANSS were entered into a contingency table and the asso-
ciation between early improvement (visit day 14) and treatment 
response or remission at week 6 was assessed using odds ratios 
(ORs; Figure 1) with 95% confidence intervals (CIs). The p-values 
were calculated using a Fischer’s Exact Test. No adjustments 
were made for multiplicity. Predictive performance statistics 
were calculated for each treatment group (Figure 1) using a 20% 
early response cut-off value, as identified in previous analyses 
(Ascher-Svanum et al. 2008; Jager et al., 2009; Kinon et al., 
2008, 2010). They included the following:

(1) Sensitivity (SN): (early improvers who became later 
responders or remitters/all patients who became later 
responders or remitters)×100

(2) Specificity (SP): (early non-improvers who did not 
become later responders or remitters/all patients who did 
not become later responders or remitters)×100

(3) Positive predictive value (PPV): (early improvers who 
became later responders or remitters/all 
improvers)×100

(4) Negative predictive value (NPV): (early non-improvers 
who did not become later responders or remitters/all 
non-improvers)×100

The analyses were not intended to make any comparative 
claims of efficacy across treatments due to the nature of the pri-
mary trials and the relatively small sample size of patients on 
active comparators versus ASE. All treatments were not pooled 
to allow for differences in effect of individual treatments.

All statistical analyses were performed using SAS analytical 
software (SAS Institute Inc., Cary, North Carolina, USA).

Results
Patient characteristics of two of the three primary studies included 
in the present analyses have been published elsewhere (Kane 
et al., 2010; Potkin et al., 2007). Briefly, baseline clinical charac-
teristics were comparable between the treatment groups within 
each study and in the pooled dataset. Of the 1008 patients (male: 

65.6%, female: 34.4%) included in the present pooled analyses, 
470 patients (46.6%) were treated with ASE, 275 (27.3%) with 
PLA, 56 (5.6%) with RIS, 95 (9.5%) with OLA, and 112 (11.1%) 
with HAL. Most patients were aged 18–64 years (98.9%), and 
over half were Caucasian (52.4%); with the remainder of patients 
being Black (36.8%), Asian (5.0%), or other ethnicity (7.8%). 
The average PANSS total scores at baseline were comparable 
across treatment groups (ASE: 91.7, PLA: 91.6, RIS: 92.2, OLA: 
93.7, HAL: 88.6) (see Table 1).

Early improvement using PANSS total scores

Early improvement occurred in a substantial percentage of patients 
in the pooled population at week 2 (Figure 2). In the ASE treatment 
group, early improvement in PANSS total scores (≥20% cut-off) 
was evident in 40.6% of treated patients. Other treatment groups 
followed a similar pattern of improvement when assessed at week 
2 (PLA: 35.3%, RIS: 33.9%, OLA: 34.7%, HAL: 46.4%).

Associations and predictive value of early 
improvement and treatment response using 
PANSS total scores

ORs were calculated to assess whether early improvement as 
measured by PANNS at week 2 (i.e. ≥20% reduction in total score), 
was associated with a higher likelihood of subsequent treatment 
response at week 6 (i.e. ≥50% reduction in PANNS total score). 
Results showed that statistically significant associations between 
early improvement and response at week 6 were observed for all 
treatment groups except OLA; as evidenced by increased ORs for 
response (ASE: 6.76, p<0.0001; PL: 12.59, p<0.0001; RIS: 10.71, 
p<0.05; OLA: 3.84, p=0.0528; HAL: 8.89, p<0.01; Figure 3).

Predictive performance statistics revealed high NPV (ASE: 
93.2%, PLA: 96.4%, RIS: 96.8%, OLA: 92.3%, HAL: 95.2%), 
and sensitivity (ASE: 80.8%, PLA: 86.1%, RIS: 83.3%, OLA: 
66.7%, HAL: 88.9%) rates, and comparably lower PPV (ASE: 
33.0%, PLA: 32.0%, RIS: 26.3%, OLA: 24.2%, HAL: 30.8%), 
and specificity (ASE: 61.7%, PLA: 67.0%, RIS: 68.2%, OLA: 
65.8%, HAL: 52.6%) rates across treatment groups for treatment 
response (Figure 4).

Outcome
(response/remission)

Positive Negative

Predictor
(early improvement)

Positive True positive 
(TP)

False positive 
(FP) PPV=TP/TP+FP

Negative False negative
(FN)

True negative 
(TN) NPV=TN/FN+TN

SN=TP/TP+FN SP=TN/FP+TN

Odds ratio (OR): (TP/FN)/(FP/TN) = (TPxTN)/(FPxFN)

Figure 1. A schematic overview of predictive performance variables and their relationship to early improvement and treatment outcome. NPV: 
negative predictive value; PPV: positive predictive value; SN: sensitivity; SP: specificity.
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Associations and predictive value of early 
improvement and remission using PANSS 
scores

ORs were calculated to assess whether early improvement as 
measured by PANNS at week 2 (i.e. ≥20% reduction in total 
score), was associated with a higher likelihood of subsequent 
remission. Results showed that statistically significant asso-
ciations between early improvement and remission were 
observed for ASE-treated patients only, as evidenced by 
increased ORs (ASE: 3.11, p<0.0001; PLA: 2.46, p<0.05; 
RIS: 0.75, p>0.05; OLA: 1.83, p>0.05; HAL: 2.35, p>0.05; 
Figure 5).

Predictive performance statistics revealed generally higher NPV 
rates (ASE: 82.8%, PLA: 87.1%, RIS: 67.7%, OLA: 80.8%, HAL: 
76.2%), and somewhat lower PPV (ASE: 39.3%, PLA: 26.8%, 
RIS: 26.3%, OLA: 30.3%, HAL: 42.3%), sensitivity (ASE: 66.4%, 
PLA: 59.1%, RIS: 33.3%, OLA: 50.0%, HAL: 68.8%), and speci-
ficity (ASE: 61.2%, PLA: 63.0%, RIS: 60.0%, OLA: 64.6%, HAL: 
51.6%) rates across treatment groups for remission (Figure 6).

Discussion
The main findings that emerged from the analyses of three rand-
omized controlled fixed-dose studies of ASE in patients with 
schizophrenia in an exacerbated state were:

Table 1. Outline of individual studies.

TRIAL

 Potkin et al., 2007 NCT00156117 NCT00156104/Kane et al., 2010

Treatments ASE (5 mg, BID) ASE (5 or 10 mg, BID) ASE (5 or 10 mg, BID)
RIS (3 mg, BID) OLA (15 mg, QD) HAL (4 mg, BID)
PLA (BID) PLA (QD/BID) PLA (BID)

ITT sample size (n) ASE=58 ASE (5 mg)=102 ASE (5 mg)=109
RIS=56 ASE (10 mg)=96 ASE (10 mg)=105
PLA=60 OLA=95 HAL=112

PLA=93 PLA=122
PANSS total score at baseline 
(mean (SE))

ASE=96.48 (2.16) ASE (5 mg)=90.8 (1.02) ASE (5 mg)=88.9 (0.97)
RIS=92.18 (2.05) ASE (10 mg)=93.2 (1.06) ASE (10 mg)=89.4 (0.99)
PLA=92.43 (1.93) OLA=92.6 (1.07) HAL=88.5 (0.96)

PLA=93.7 (1.06) PLA=89.0 (0.92)
Change from baseline PANSS 
(mean (SE)); day 42)

ASE= −15.86 (2.62) ASE (5 mg)= −14.4 (1.58) ASE (5 mg)= −16.2 (1.65)
RIS= −10.93 (2.67) ASE (10 mg)= −13.5 (1.63) ASE (10 mg)= −14.7 (1.68)
PLA= −5.27 (2.30) OLA= −16.5 (1.64) HAL= −15.6 (1.62)

PLA= −11.1 (1.63) PLA= −10.8 (1.56)

ASE: asenapine; BID: twice daily; HAL: haloperidol; ITT: intent-to-treat; OLA: olanzapine; PANSS: Positive and Negative Syndrome Scale; PLA: placebo; QD: once daily; 
RIS: risperidone; SE: standard error.

0

25

50

75

100

Asenapine (5-10 mg BID)
Placebo
Risperidone (3 mg BID)
Olanzapine (15 mg QD)
Haloperidol (4 mg BID)

(n=470)
(n=95)(n=56)(n=275)

(n=112)

%
 e

ar
ly

 re
sp

on
de

rs

Figure 2. Percentage of early improvers using Positive and Negative 
Syndrome Scale (PANSS) assessment using a ≥20% early response cut-
off value at week 2.

10.1 10 100 10001

Haloperidol (n=112)

Olanzapine (n=95)

Risperidone (n=56)

Placebo (n=275)

Asenapine (n=470) p<0.0001

p<0.0001

p<0.05

p<0.01

NS

Odds ratio (95% CI)

Figure 3. Associations between early improvement and treatment 
response, using Positive and Negative Syndrome Scale (PANSS) 
assessment; odds ratio (95% confidence interval (CI)). Early 
improvement defined as ≥20% reduction in PANSS total score at week 
2; primary response criterion defined as a ≥50% reduction in PANSS 
total score at week 6; missing values considered as treatment failures. 
NS: non-significant.
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- Early improvement was observed in a substantial num-
ber of treated patients, using PANSS total score reduc-
tion at week 2.

- The presence of early improvement was associated with 
an increased OR of subsequent favorable treatment 
response.

- The presence of early improvement was associated with 
an increased OR of subsequent remission (for ASE and 
PLA treatment only).

Our results are in agreement with a number of other recent 
reports showing that early improvement at two weeks is associ-
ated with later response (Ascher-Svanum et al., 2008; Chang 
et al., 2006; Correll et al., 2003; Leucht et al., 2007a). However, 
the main advantage of the current paper, compared with some 
previous research using post-hoc analyses, is that we used a pri-
ori definitions to define early improvement and later response/
remission. The definition of response we employed (i.e. at least 
50% PANSS total score reduction), has consistently been shown 
to be clinically meaningful, as it reflects “much improvement” 
according to the CGI-S (Leucht et al., 2005b; Leucht et al., 2006; 
Levine et al., 2008; Schennach-Wolff et al., 2010). There is no 
doubt that remission is another important outcome to be consid-
ered; accordingly, we employed the standard guidelines of 
Andreasen et al. (2005) to define it. Our cut-off for early improve-
ment (i.e. at least 20% PANSS total score reduction), has been 
shown to roughly correspond with “minimal improvement” 
according to CGI-S (Leucht et al., 2005b; Levine et al., 2008), 
and is associated with later response in a number of studies 
(Ascher-Svanum et al., 2008; Jager et al., 2009; Lambert et al., 
2009). If early improvement is to be used as a diagnostic tool in 

clinical practice, a priori definitions need to be used and this is 
what we successfully attempted in the current paper.

The number of early improvers in the current analyses was 
relatively high. Two factors may play a part here: one is a rela-
tively high PLA response in these trials, (i.e. 35% of the PLA-
treated patients had ≥20% PANSS reduction at week 2), which 
most likely also empowered the response rate in the active drug-
treated groups. Increasing PLA response over time has been 
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Figure 4. Predictive value of early improvement and treatment 
response using Positive and Negative Syndrome Scale (PANSS) 
assessment. Early improvement defined as ≥20% reduction in PANSS 
total score at week 2; primary response criterion defined as a ≥50% 
reduction in PANSS total score at week 6; missing values considered 
as treatment failures. NPV: negative predictive value; PPV: positive 
predictive value.
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Figure 5. Associations between early improvement and remission 
using Positive and Negative Syndrome Scale (PANSS) assessment; odds 
ratio (OR; 95% confidence interval (CI)). Early improvement defined as 
≥20% reduction in PANSS total score at week 2; remission defined as 
having a PANSS score of ≤3 on items P1, G9, P3, P2, G5, N1, N4 and 
N6 at week 6 (Andreasen et al., 2005); missing values considered as 
treatment failures. NS: non-significant.
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Figure 6. Predictive value of early improvement and remission using 
Positive and Negative Syndrome Scale (PANSS) assessment. Early 
improvement defined as ≥20% reduction in PANSS total score at week 
2; remission defined as having a PANSS score of ≤3 on items P1, G9, 
P3, P2, G5, N1, N4 and N6 at week 6 (Andreasen et al., 2005); missing 
values considered as treatment failures. NPV: negative predictive value; 
PPV: positive predictive value.
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demonstrated (Alphs et al., 2012; Laughren, 2010), and is a 
major concern in current schizophrenia drug trials due to poten-
tial difficulties in separating antipsychotic drug-like effects from 
PLA. Another factor is that some previous trials did not subtract 
the minimum 30 points of the PANSS. Each of the thirty PANSS 
item is rated between 1 and 7, thus a PANSS total score of 30 
means no symptoms. If these 30 minimum points are not sub-
tracted for the calculation of percentage response, percentage 
response is underestimated (Leucht et al., 2007b, 2009a, b; 
Obermeier et al., 2010). If all antipsychotic drug trials had used 
this procedure, there would be a more optimistic impression of 
the effects of antipsychotic drugs for schizophrenia. For exam-
ple, in a large meta-analysis comparing drugs and PLA in schizo-
phrenia, Leucht et al., 2009a reported an overall response rate to 
antipsychotic drugs of 41%, which was an underestimated, 
because many of the individual trials had not subtracted the 30 
minimum points in their calculation of percentage response. On 
the other hand, one could suggest, somewhat harshly, that the 
correction of PANSS used in the present analyses (i.e. subtraction 
of 30 minimum points), leads to cut-off criteria that do not neces-
sarily correspond to those cut-off percentiles used extensively in 
the literature. However, correction of the PANSS gives a more 
realistic estimation of percentage response, not doing so underes-
timates response.

PLA had the numerically highest OR for the prediction of 
response by early improvement (12.59 for PANSS total score 
reduction ≥50%). This can be interpreted in the sense that if clini-
cians tried “no treatment” in practice, which they sometimes do 
to be certain about the diagnosis, they could categorically differ-
entiate the PLA responders quite early. However, this finding 
could also be explained by the higher NPV. It does not necessar-
ily mean that a patient who improves early on with PLA will 
eventually benefit from the drug (low PPV). Moreover, the early 
prediction of response was significant for the pooled analysis of 
ASE, RIS and PLA-treated groups. This is important in that the 
results are, to a certain extent, generalizable. In contrast to previ-
ous work (e.g. Ascher-Svanum et al., 2008), the results of the 
OLA-treated group were not significant – which may in part be 
explained by a lower sample size, although the ORs were also 
numerically higher for ASE and PLA. This observation was even 
more apparent in the prediction of remission, where ASE and 
PLA were the only significant compounds.

Limitations
The results of the current analyses need to be considered in the 
light of the following limitations. While it is a major advantage 
that definitions for early improvement and later response/remis-
sion were chosen a priori, the analyses are still a post-hoc exami-
nation of registrational randomized ASE trials. Registrational 
trials have certain strengths (e.g. stringent designs, double-blind 
etc.), but there are also limitations (e.g. tight inclusion criteria), 
resulting in the generalizability of such trials to routine care 
being called into question as often only 10–15% of eligible 
patients are finally included (Hofer et al., 2000; Riedel et al., 
2005). More studies under naturalistic conditions, with the a pri-
ori aim to examine the prediction of response by early improve-
ment, are still needed. These studies might also overcome the 
high drop-out rates that are typical for PLA-controlled antipsy-
chotic drug trials (Kemmler et al., 2005), and that were also a 

limitation of the current paper. In the published trials included in 
our analyses, 46% versus 34% (ASE 5 mg versus PLA, respec-
tively; Potkin et al., 2007), and 62–67% versus 57% (ASE 5–10 
mg versus PLA, respectively; Kane et al., 2010) completed the 
trials. We used a conservative assumption classifying drop-outs 
as treatment failures. High rates of discontinuation are most often 
due to poor therapeutic response (Liu-Seifert et al., 2005). As the 
trials were conducted for Food and Drug Administration registra-
tion of ASE, the sample sizes of the OLA, RIS and HAL groups 
were smaller, reducing precision for these drugs. Clearly, the 
results of the present analyses cannot be automatically general-
ized to other compounds, although research on amisulpride 
(Leucht et al., 2007a), olanzapine (Ascher-Svanum et al., 2008), 
RIS (Chang et al., 2006), and zotepine (Lin et al., 2007), showed 
similar results.

Another limitation of the current analyses is that the duration 
of treatment of the current episode prior to entering each clinical 
trial is an unknown variable which might also play an important 
role in determining a relationship between early response and 
subsequent response/remission. Very few patients enter such tri-
als before having received some treatment for the current epi-
sode, and our data should be considered with this fact in mind.

Finally, we observed excellent sensitivity and NPV (espe-
cially for prediction of response, and somewhat less so for remis-
sion), but lower specificity and PPV. Our finding of high NPV is 
most important, as it shows that the chance of being a non-
responder/remitter is very strong if there is no early improve-
ment. In other words, if physicians do not see an improvement 
after two weeks, our data suggest that they should consider 
switching treatments. Although high NPV would be expected in 
the PLA group, the observation that early improvement on PLA 
was associated with increased likelihood of achieving remission 
is surprising, as one might assume that an early PLA response in 
a patient who had experienced a psychotic relapse would not be 
sustained and lead to remission. The present analyses did not 
employ the time component of the remission criteria, i.e. at least 
six months, but only the symptom criteria, proposed by Andreasen 
et al. (2005). Overall, there is currently not enough randomized 
evidence to demonstrate that early switching is successful. Two 
pilot studies by Hatta et al. (2011) were too small to show a sig-
nificant effect. Kinon et al. (2010) found that switching early 
non-improvers from RIS to OLA was associated with signifi-
cantly more improvement than keeping patients on RIS, but 
the effect was small. A randomized trial which examines the 
switch from amisulpride or OLA to the respective other drug 
is underway (the SWITCH study, ClinicalTrials.gov Identifier: 
NCT01029769).

Conclusion
In patients suffering from schizophrenia, early improvement 
within two weeks of treatment was associated with increased 
ORs of endpoint response across treatment groups. A significant 
OR relationship between early improvement and remission was 
only observed in ASE and PLA-treated patients. It is suggested 
that absence of improvement within two weeks of treatment may 
predict the unlikely success of subsequent pharmacological inter-
vention. Ultimately, randomized controlled trials need to demon-
strate whether an early switch of the antipsychotic leads to 
improved outcomes.

 at Technical University of Munich University Library on November 3, 2016jop.sagepub.comDownloaded from 

http://jop.sagepub.com/


Leucht and Zhao 393

Conflict of interest
In the last three years Stefan Leucht has received honoraria for lectures from 
Abbvie, Astra Zeneca, BristolMyersSquibb, ICON, EliLilly, Janssen, Johnson 
& Johnson, Roche, SanofiAventis, Lundbeck and Pfizer; for consulting/advi-
sory boards from Roche, EliLilly, Medavante, BristolMyersSquibb, Alkermes, 
Janssen, Johnson & Johnson and Lundbeck. EliLilly has provided medication 
for a study with SL als primary investigator.

J Zhao was an employee of Merck when the analyses were carried out.

Funding
These analyses and studies were sponsored by Merck (Whitehouse 
Station, New Jersey, USA)

JP Redrobe and JK Simonsen (affiliated to H. Lundbeck A/S, 2500 
Valby, Denmark) provided support in the preparation, revision and edit-
ing of the methods and results sections of the manuscript.

References
Agid O, Kapur S, Arenovich T, et al. (2003) Delayed-onset hypothesis 

of antipsychotic action: A hypothesis tested and rejected. Arch Gen 
Psychiatry 60: 1228–1235.

Agid O, Kapur S, Warrington L, et al. (2008) Early onset of antipsychotic 
response in the treatment of acutely agitated patients with psychotic 
disorders. Schizophr Res 102: 241–248.

Alphs L, Benedetti F, Fleischhacker WW, et al. (2012) Placebo-related 
effects in clinical trials in schizophrenia: What is driving this phe-
nomenon and what can be done to minimize it? Int J Neuropsycho-
pharmacol 15: 1003–1014.

American Psychiatric Association (2000) Diagnostic and Statistical 
Manual of Mental Disorders. 4th edn. text revision (DSM-IV-TR). 
Washington, DC; American Psychiatric Publishing Inc.

Andreasen NC, Carpenter WT Jr, Kane JM, et al. (2005) Remission in 
schizophrenia: Proposed criteria and rationale for consensus. Am J 
Psychiatry 162: 441–449.

Ascher-Svanum H, Nyhuis AW, et al. (2008) Clinical, functional, and eco-
nomic ramifications of early nonresponse to antipsychotics in the nat-
uralistic treatment of schizophrenia. Schizophr Bull 34: 1163–1171.

Bartkó G, Herczeg I, Békésy M (1987) Predicting outcome of neurolep-
tic treatment on the basis of subjective response and early clinical 
improvement. J Clin Psychiatry 48: 363–365.

Chang YC, Lane HY, Yang KH, et al. (2006) Optimizing early prediction 
for antipsychotic response in schizophrenia. J Clin Psychopharma-
col 26: 554–559.

Correll CU, Malhotra AK, Kaushik S, et al. (2003) Early prediction 
of antipsychotic response in schizophrenia. Am J Psychiatry 160: 
2063–2065.

Falkai P, Wobrock T, Lieberman J, et al; WFSBP Task Force on Treat-
ment Guidelines for Schizophrenia (2005) World Federation of Soci-
eties of Biological Psychiatry (WFSBP) guidelines for biological 
treatment of schizophrenia, Part 1: Acute treatment of schizophrenia. 
World J Biol Psychiatry 6: 132–191.

Guy W (1976) ECDEU Assessment Manual for Psychopharmacology 
Revised. Publication ADM 76–338. Rockville, MD: US Department 
of Health, Education, and Welfare, pp.218–222.

Hatta K, Otachi T, Sudo Y, et al.; JAST Study Group (2011) Difference 
in early prediction of antipsychotic non-response between risperi-
done and olanzapine in the treatment of acute-phase schizophrenia. 
Schizophr Res 128: 127–135.

Hofer A, Hummer M, Huber R, et al. (2000) Selection bias in clinical tri-
als with antipsychotics. J Clin Psychopharmacol 20: 699–702.

Jäger M, Schmauss M, Laux G, et al. (2009) Early improvement as a 
predictor of remission and response in schizophrenia: Results from a 
naturalistic study. Eur Psychiatry 24: 501–506.

Kane JM, Cohen M, Zhao J, et al. (2010) Efficacy and safety of ase-
napine in a placebo- and haloperidol-controlled trial in patients with 

acute exacerbation of schizophrenia. J Clin Psychopharmacol 30: 
106–115.

Kapur S, Arenovich T, Agid O, et al. (2005) Evidence for onset of anti-
psychotic effects within the first 24 hours of treatment. Am J Psy-
chiatry 162: 939–946.

Kay SR, Fiszbein A and Opler LA (1987) The positive and negative 
syndrome scale (PANSS) for schizophrenia. Schizophr Bull 13: 
261–276.

Kemmler G, Hummer M, Widschwendter C, et al. (2005) Dropout 
rates in placebo-controlled and active-control clinical trials of 
antipsychotic drugs: A meta-analysis. Arch Gen Psychiatry 62: 
1305–1312.

Kinon BJ, Chen L, Ascher-Svanum H, et al. (2008) Predicting response 
to atypical antipsychotics based on early response in the treatment of 
schizophrenia. Schizophr Res 102: 230–240.

Kinon BJ, Chen L, Ascher-Svanum H, et al. (2010) Early response 
to antipsychotic drug therapy as a clinical marker of subsequent 
response in the treatment of schizophrenia. Neuropsychopharmacol-
ogy 35: 581–590.

Lambert M, Schimmelmann BG, Naber D, et al. (2009) Early- and 
delayed antipsychotic response and prediction of outcome in 528 
severely impaired patients with schizophrenia treated with amisul-
pride. Pharmacopsychiatry 42: 277–283.

Laughren TP (2010) What’s next after 50 years of psychiatric drug devel-
opment: An FDA perspective. J Clin Psychiatry 71: 1196–1204.

Leucht S, Arbter D, Engel RR, et al. (2009a) How effective are second-
generation antipsychotic drugs? A meta-analysis of placebo-controlled 
trials. Mol Psychiatry 14: 429–447.

Leucht S, Busch R, Hamann J, et al. (2005a) Early-onset hypothesis 
of antipsychotic drug action: A hypothesis tested, confirmed and 
extended. Biol Psychiatry 57: 1543–1549.

Leucht S, Busch R, Kissling W, et al. (2007a) Early prediction of anti-
psychotic nonresposne among patients with schizophrenia. J Clin 
Psychiatry 68: 353–360.

Leucht S, Davis JM, Engel RR, et al. (2007b) Defining ‘response’ in anti-
psychotic drug trials: Recommendations for the use of scale-derived 
cutoffs. Neuropsychopharmacology 32: 1903–1910.

Leucht S, Davis JM, Engel RR, et al. (2009b) Definitions of response and 
remission in schizophrenia: Recommendations for their use and their 
presentation. Acta Psychiatr Scand Suppl 438: 7–14.

Leucht S, Kane JM, Etschel E, et al. (2006) Linking the PANSS, BPRS, 
and CGI: Clinical implications. Neuropsychopharmacology 31: 
2318–2325.

Leucht S, Kane JM, Kissling W, et al. (2005b) What does the PANSS 
mean? Schizophr Res 79: 231–238.

Leucht S, Shamsi SA, Busch R, et al. (2008) Predicting antipsychotic 
drug response - replication and extension to six weeks in an interna-
tional olanzapine study. Schizophr Res 101: 312–319.

Levine SZ, Rabinowitz J, Engel R, et al. (2008) Extrapolation between 
measures of symptom severity and change: An examination of the 
PANSS and CGI. Schizophr Res 98: 318–322.

Lin CH, Chou LS, Lin CH, et al. (2007) Early prediction of clinical 
response in schizophrenia patients receiving the atypical antipsy-
chotic zotepine. J Clin Psychiatry 68: 1522–1527.

Liu-Seifert H, Adams DH and Kinon BJ (2005) Discontinuation of treat-
ment of schizophrenic patients is driven by poor symptom response: 
A pooled post-hoc analysis of four atypical antipsychotic drugs. 
BMC Med 3: 21.

Nedopil N, Pflieger R and Rüther E (1983) The prediction of acute 
response, remission and general outcome of neuroleptic treatment 
in acute schizophrenic patients. Pharmacopsychiatria 16: 201–205.

Obermeier M, Mayr A, Schennach-Wolff R, et al. (2010) Should the 
PANSS be rescaled? Schizophr Bull 36: 455–460.

Potkin SG, Cohen M and Panagides J (2007) Efficacy and tolerability 
of asenapine in acute schizophrenia: A placebo- and risperidone-
controlled trial. J Clin Psychiatry 68: 1492–1500.

 at Technical University of Munich University Library on November 3, 2016jop.sagepub.comDownloaded from 

http://jop.sagepub.com/


394 Journal of Psychopharmacology 28(4)

Riedel M, Strassnig M, Müller N, et al. (2005) How representa-
tive of everyday clinical populations are schizophrenia patients 
enrolled in clinical trials? Eur Arch Psychiatry Clin Neurosci 255:  
143–148.

Ruberg SJ, Chen L, Stauffer V, et al. (2011) Identification of early 
changes in specific symptoms that predict longer-term response to 
atypical antipsychotics in the treatment of patients with schizophre-
nia. BMC Psychiatry 11: 23.

Schennach-Wolff R, Obermeier M, Seemüller F, et al. (2010) Does clinical 
judgment of baseline severity and changes in psychopathology depend 

on the patient population? Results of a CGI and PANSS linking analy-
sis in a naturalistic study. J Clin Psychopharmacol 30: 726–731.

Stauffer V, Case M, Kinon BJ, et al. (2011) Early response to antipsychotic 
therapy as a clinical marker of subsequent response in the treatment 
of patients with first-episode psychosis. Psychiatry Res 187: 42–48.

Stern RG, Kahn RS, Harvey PD, et al. (1993) Early response to haloperi-
dol treatment in chronic schizophrenia. Schizophr Res 10: 165–171.

Zemlan FP, Thienhaus OJ and Garver DL (1990) Length of psychiatric 
hospitalization and prediction of antipsychotic response. Prog Neu-
ropsychopharmacol Biol Psychiatry 14: 13–24.

 at Technical University of Munich University Library on November 3, 2016jop.sagepub.comDownloaded from 

http://jop.sagepub.com/

