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AbstrAct
Objective: Response patterns may differ between 
patients with first-episode and multiepisode 
schizophrenia. This analysis explored trial duration  
with first-episode patients and asked whether early 
limited improvement predicts ultimate lack of treatment 
response with first-episode patients as it does with 
multiepisode patients.

Method: One hundred twelve subjects (mean age = 23.3 
years, SD = 5.1 years) who presented between November 
1998 and October 2004 with a first episode of psychosis 
and had a DSM-IV diagnosis of schizophrenia or 
schizophreniform or schizoaffective disorder were 
randomly assigned to treatment with olanzapine or 
risperidone for 16 weeks. Treatment response, the 
primary outcome measure, was defined as a rating of 
mild or better on all of the positive symptom items on 
the Schedule for Affective Disorders and Schizophrenia 
Change Version With Psychosis and Disorganization 
Items. Response rates were calculated for each study 
week. A logistic regression analysis examined the 
association between percentage reduction in symptom 
severity scores from baseline values at weeks 2, 4, or 8 
and response by week 16. The study was conducted at 
The Zucker Hillside Hospital, Glen Oaks, New York and  
the Bronx-Lebanon Hospital Center, Bronx, New York.

Results: The estimated cumulative response rate was 
39.59% (95% CI, 29.77%–49.41%) by week 8 and 65.19% 
(95% CI, 55.11%–75.27%) by week 16. The confidence 
intervals for estimated response at weeks 10, 12, 14, 
and 16 were not distinct. Response rates increased 
approximately 5 to 6 percentage points each 2-week 
interval between week 10 and 16. Percentage reduction 
in symptom severity score at week 4 (but not 2 or 8) was 
associated (χ2

1 = 3.96; P < .05) with responder status at 
week 16 (odds ratio = 1.03; 95% CI, 1.00–1.05). However, 
receiver operating characteristic curves did not suggest 
any level of percentage symptom reduction that would 
be clinically useful as a predictor of response by week 16.

Conclusions: Many first-episode patients respond 
between weeks 8 and 16 of treatment with a single 
antipsychotic medication. Limited early symptom 
improvement does not identify those first-episode 
patients who will not improve with a full 16-week  
trial with enough accuracy to be clinically useful.

Trial Registration: clinicaltrials.gov Identifier:  
NCT00000374

J Clin Psychiatry 2011;72(12):1691–1696
© Copyright 2011 Physicians Postgraduate Press, Inc.

Submitted: June 22, 2010; accepted November 8, 2010.
Online ahead of print: September 6, 2011 (doi:10.4088/JCP.10m06349).
†Deceased.
Corresponding author: Juan A. Gallego, MD, The Zucker Hillside 
Hospital, 75-59 263rd St, Glen Oaks, NY 11004 (jgallego@nshs.edu).

One crucial decision for treatment of any patient is the length 
of time a particular therapy is tried. First-episode studies in 

schizophrenia have consistently found high rates of response com-
pared with the response rates found in studies with multiepisode 
patients.1 If first-episode patients are more responsive overall to 
antipsychotic treatment, does optimum duration of treatment also 
differ between first-episode and multiepisode patients? With a 
highly responsive patient group, could treatment trials be short and 
still capture all the patients who will respond? Alternately, if many 
first-episode patients ultimately respond to treatment, should treat-
ment trials be lengthy in order to capture subjects who might be late 
responders to treatment with a single agent?

Currently available data are limited, but they suggest that long trials 
may be warranted. In a trial comparing haloperidol and risperidone, 
Emsley and colleagues2 found that 11.5% of patients who responded 
did so after week 8 of treatment. This study had the advantage of fol-
lowing subjects long-term, but the study response criteria of a ≥ 20% 
reduction in total Positive and Negative Syndrome Scale (PANSS)3 
scores from baseline differ from the more stringent response criteria 
used in most first-episode studies for assessing outcome with young 
patients first starting treatment.4–6 Our opportunity to examine first-
episode trial duration occurred in the context of a previously reported 
comparison of olanzapine and risperidone7 for first-episode schizo-
phrenia. Among first-episode trials employing stringent response 
criteria, this study had the advantage of examining response at 16 
weeks of treatment as opposed to other studies that often examined  
response at 12 weeks of treatment.5,6,8–10 We also wished to address a 
related clinical question arising from treatment trials lasting several 
months. Studies with multiepisode patients11–17 have suggested that 
response patterns early in treatment can identify patients who will 
not be likely to respond to a treatment with a particular medication. 
If similar methods are also valid with first-episode patients, then 
those patients who will not respond to a treatment could be spared 
from being exposed to an ineffective treatment for several months.

METHOD

The study methods and subjects have been previously pre sented7 
in detail (clinicaltrials.gov identifier: NCT00000374). Data were 
collected from November 1998 to October 2004. Inclusion criteria 
included (1) age 16 to 40 years; (2) current Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition (DSM-IV)18–defined 
schizophrenia, schizophreniform disorder, or schizoaffective dis-
order; (3) lifetime history of less than 12 weeks of antipsychotic 
medication treatment; (4) a rating of 4 or more on the posi-
tive symptoms items of the Schedule for Affective Disorders and  
Schizophrenia Change Version With Psychosis and Disorganization 
Items (SADS-C + PD)19 or current negative symptoms demonstrated 
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Choosing the optimal duration for an antipsychotic  ■
treatment trial is an important clinical decision.  
Treatment trials for patients with a first episode of 
schizophrenia should be longer than treatment trials 
for multiepisode patients. Some first-episode patients 
may need up to 16 weeks of antipsychotic treatment to 
achieve response.

The use of early lack of improvement as a predictor of  ■
subsequent nonresponse to treatment has limited value 
with patients with first-episode schizophrenia.

Clinical Points

by a rating of 4 or more on the affective flattening, alogia, 
avolition, or anhedonia global items of the Hillside clinical 
trials version of the Scale for the Assessment of Negative 
Symptoms (SANS).20 Women were required to have a nega-
tive pregnancy test and to agree to use a medically accepted 
birth control method. Subjects were not included in the study 
if they had (1) a diagnosis of psychosis due to general medical 
condition, substance-induced psychotic disorder, or mental 
retardation by DSM-IV criteria; (2) a condition/treatment 
known to affect the brain; (3) the need to use a medica-
tion with psychotropic effects for any medical condition; 
(4) the presence of significant suicidal or homicidal risk; or 
(5) any medical contraindications to treatment with risperi-
done or olanzapine. The study was conducted at The Zucker  
Hillside Hospital, Glen Oaks, New York and the Bronx- 
Lebanon Hospital Center, Bronx, New York, and was approved 
by the respective institutional review boards. All subjects  
provided written informed consent (for subjects younger than 
18 years old, written parental consent and written subject  
assent were obtained). 

Subjects were randomly assigned to treatment with either  
olanzapine or risperidone for 16 weeks. The initial daily 
dose was 2.5 mg for olanzapine and 1.0 mg for risperidone. 
The study had a variety of assessments. The SADS-C + PD19 
was used to assess psychopathology. Intraclass correlation 
coefficients with 3 psychopathology raters for the items 
comprising the positive symptoms response criteria were 
severity of delusions = 0.79, severity of hallucinations = 0.90, 
impaired understandability = 0.66, derailment = 0.67, illog-
ical thinking = 0.82, bizarre behavior = 0.97, and Clinical  
Global Impressions-Severity of Illness (CGI-S)21 scores = 0.63.  
Assessments were done weekly for the first 4 weeks and 
then every 2 weeks. Subjects who did not achieve Clinical 
Global Impressions-Improvement ratings of at least minimal 
improvement by 10 weeks were terminated from controlled 
treatment.

treatment response:  
Definition and statistical Analysis

With young patients first beginning treatment, treat-
ment goals are high, so substantial resolution of all positive  
symptoms is the goal. Thus, our definition of treatment re-
sponse required a rating of mild or better on all the following  
SADS-C + PD items: severity of delusions, severity of hallu-
cinations, impaired understandability, derailment, illogical 
thinking, and bizarre behavior. Cumulative response rates 
were computed using standard survival methods for all study 
weeks with psychopathology assessments (weeks 1, 2, 3, 4, 6, 
8, 10, 12, 14, and 16).

Prediction of treatment response
Studies with multiepisode patients have successfully used 

percentage reduction in Brief Psychiatric Rating Scale (BPRS) 
or PANSS scores from baseline after a few weeks of treat-
ment to predict treatment response or nonresponse at study 
completion.11–17 The SADS-C + PD has detailed assessments 

of psychotic symptoms but also of several other symptom 
domains not included in the BPRS or PANSS. To examine 
whether the prediction methods based on change in symptoms 
assessed by the BPRS or PANSS instruments that are use-
ful with multiepisode patients are applicable to first-episode  
patients, we derived a total symptom severity score by adding 
the scores on the subset of SADS-C + PD items that corre-
spond to items on the BPRS. These items were concern with 
bodily functions, self-reproach, depression, severity of hallu-
cinations, elevated mood, psychic anxiety, agitation, subjective 
anger, psychomotor retardation, impaired under standability, 
grandiosity, distrustfulness, and severity of delusions. Most 
SADS-C + PD items are rated on a severity scale from 1 (not 
at all) to 6 (extreme); the depression and distrustfulness 
items have an extra scale point (7) for particularly promi-
nent symptoms.

For the prediction analyses, we focused on 3 time points: 
2, 4, and 8 weeks of treatment. Week 2 was chosen based on 
findings from studies with multiepisode subjects13,14,16 that 
have found lack of improvement after 2 weeks of treatment to 
predict lack of response to prolonged treatment. Week 4 and 
week 8 were chosen to mirror clinical practice, since clinicians 
often evaluate patients monthly. In making decisions about 
continuing treatment at a particular week in treatment, clini-
cians focus on those patients who remain symptomatic (since 
the proper course of action for patients who have improved 
adequately is clear). Therefore, we decided to include only 
patients who did not fulfill our stringent response criteria 
at the weeks of interest in the prediction of response analy-
sis, including the receiver operating characteristic (ROC) 
curve analysis. Thus the sample for the prediction analysis 
at week 2 consisted of subjects who remained symptomatic 
after 2 weeks of treatment; subjects who met response criteria  
before 2 weeks of treatment were not included in this predic-
tion analysis. Samples for the 4- and 8-week analyses were 
similarly selected.

For the 3 time points of interest, we performed a logistic 
regression analysis using response status at week 16 as the 
dependent variable and the percentage reduction in symptom 
severity score at the appropriate study week (2, 4, or 8) from 
baseline values as the independent variable. If a significant  
effect of percentage symptom reduction was found, ROC 
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curves were derived to aid in detecting levels of percentage 
symptom reduction that would be clinically useful as a predic-
tor of response by 16 weeks of treatment.

Studies with multiepisode subjects often have reported 
sensitivity, specificity, positive predictive value (PPV), and 
negative predictive value (NPV) for 20% reduction of symp-
toms as an early predictor of ultimate response to treatment. 
To aid readers in comparing our results with earlier investiga-
tions, we calculated these variables based on a 20% reduction 
in our symptom scores. Sensitivity was defined as the percent-
age of subjects who met response criteria by week 16 and who 
achieved a 20% or more reduction on the symptom severity 
score compared with baseline at the specified week. Specificity 
was defined as the percentage of subjects who did not meet 
response criteria by week 16 and who had less than a 20% 
reduction on the symptom severity score compared with base-
line at the specified week. Positive predictive value was defined 
as the percentage of subjects who achieved a 20% reduction or 
more on the symptom severity score compared with baseline 
at the specified week and who met response criteria by week 
16. Negative predictive value was defined as the percentage of 
subjects who had less than a 20% reduction on the symptom 
severity score compared with baseline at the specified week 
and who did not meet response criteria by week 16.

RESULTS

subjects and Protocol Implementation
As reported previously,7 the 112 subjects were young (mean 

age = 23 years, SD = 5 years), mostly male (70%), of diverse 
ethnic backgrounds (54% African American, 20% white, 13% 
Hispanic, 6% Asian, and 7% other groups), and usually from 
lower-class to low middle-class socioeconomic backgrounds. 
Subjects had had psychotic symptoms for a mean duration of 
slightly over 2 years before study entry (mean = 113.1 weeks, 
SD = 158.8 weeks). The mean SADS-C + PD severity score 
for hallucinations was 4.6 (SD = 1.5) and 5.3 (SD = 0.8) for 
delusions. These scores indicate that subjects had prominent 
psychotic symptoms at study entry. For example, the scale  
anchor for a 5 severity rating for the severity of delusions item 
is “delusion has a significant effect on his actions; eg, often asks 
family to forgive his sins, preoccupied with belief that he is a 
new Messiah.” Also reflecting severe symptoms at study entry, 
the mean score on the Global Assessment Scale (GAS)22 was 
24.3 (SD = 6.9). At entry, 87 subjects (78%) were antipsychotic 
medication–naive, and 15 (13%) had only 1 to 7 days of life-
time antipsychotic medication use.

Eighty-one of the 112 subjects (72%) completed 4 months 
of study participation. Olanzapine- and risperidone-treated 
subjects had similar lengths of study participation during the 
trial (log rank test, χ2

1 = 0.10, P < .75); mean length of partici-
pation was 11.5 (95% CI, 10.21–12.76) weeks with olanzapine 
and 12.05 (95% CI, 11.53–12.57) weeks with risperidone. The 
mean modal daily dose was 11.8 (SD = 5.4) mg for olanzapine-
treated subjects and 3.9 (SD = 1.5) mg for risperidone-treated 
subjects.

cumulative response rates by Week
Cumulative response rates for olanzapine- and risperidone- 

treated subjects did not differ. Cumulative response for these 
analyses was therefore calculated for the entire sample (Table 
1) and not for individual medication groups. Confidence 
intervals for estimated cumulative response at week 8 and 
week 16 were distinct. If the trial had stopped at week 8, an 
estimated response rate would have been 39.59% (95% CI, 
29.77%–49.41%) compared with an estimated cumulative re-
sponse rate of 65.19% (95% CI, 55.11%–75.27%) at week 16. 
The confidence intervals for estimated cumulative response 
overlapped between weeks 10, 12, 14, and 16. The estimated 
response did increase approximately 5 to 6 percentage points 
between each of the 2-week intervals between week 10 and 
16, resulting in an estimated cumulative response rate at 
week 10 of 48.4% and 65.2% at week 16.

Prediction of response
The logistic regression analyses revealed that the per-

centage reduction in symptom severity score from baseline 
values at study week 4 (χ2

1 = 3.96; P < .05), but not at study 
week 2 (χ2

1 = 1.95; P < .16) or week 8 (χ2
1 = 1.97; P < .16), was 

associated with responder status at week 16. However, the 
odds ratio for the estimated effect of percentage reduction 
in symptom severity at week 4 was only 1.03, with the 95% 
confidence interval (1.00–1.05) containing 1.00. Consistent 
with these results, inspection of ROC curves did not sug-
gest any level of percentage reduction of symptoms at week 
4 (Figure 1) or week 8 (Figure 2) that would be clinically 
useful as a predictor of response at week 16. As an example, 
many studies with multiepisode patients use a cutoff of 20% 
or greater reduction in symptoms early in treatment as a pre-
dictor of later response. In our study, using a 20% or greater 
reduction by week 4 as a predictor of week 16 response status 
resulted in a sensitivity of 61.8% (43.6%–77.8%); a specificity 
of 56.3% (37.7%–73.6%); a PPV of 60% (42.1%–76.1%); and 
an NPV of 58.1% (39.1%–75.5%) (Table 2).

DISCUSSION

A variety of factors must be considered in choosing the 
optimum length for an antipsychotic trial for either clini-
cal or research purposes. Clinicians and researchers must 

table 1. cumulative response rate by study Week (N = 112)a

Study Week Cumulative Response, % 95% CI
 1 2.8 0.0%–5.9%
 2 12.1 5.8%–18.4%
 3 17.8 10.4%–25.3%
 4 21.8 13.7%–29.8%
 6 32.0 22.8%–41.3%
 8 39.6 29.8%–49.4%
10 48.4 38.2%–58.6%
12 54.4 44.1%–64.7%
14 60.4 50.1%–70.7%
16 65.2 55.1%–75.3%
aComputed using standard survival methods examining time to first 

response.
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balance the negative consequences of prematurely termi-
nating a trial (eg, patients’ being incorrectly assessed as 
treatment resistant, exposing patients to potential difficulties 
related to switching treatments unnecessarily) with the nega-
tive consequences of keeping patients on a treatment that 
will ultimately be ineffective. For clinicians and research-
ers making these decisions, our data are important, as they 
suggest that longer treatment trials should be considered, 
since a substantial percentage of first-episode patients will 
respond after prolonged treatment with a single antipsy-
chotic agent. Emsley and colleagues2 found that 11.5% of 
responders (defined as ≥ 20% reduction from baseline in the 
PANSS total score) in their trial responded after week 8. Our 
results, based on more stringent response criteria requiring 
absence of substantial positive symptoms, confirm the find-
ing that a substantial number of patients achieve response 
only after 8 weeks of treatment. In our study, cumulative 
response increased from 39.6% (29.8%–49.4%) at week 8 to 
65.2% (55.1%–75.3%) at week 16. Of note, our results sug-
gest that some patients respond during the period from week 
12 to week 16, a period which was not examined in other 
first-episode studies with stringent response criteria. In our 
study, there was an increase of almost 11 percentage points 
in the estimated cumulative response rates between week 
12 and 16.

A crucial question for assessing trial 
length is the desired outcome of treatment. 
For research purposes this is determined 
by the response criteria selected. Studies of 
schizophrenia have often defined response 
as a percentage reduction (often 20%) from 
baseline values in total scores of scales such as 
the BPRS or PANSS. Studies specific to early- 

phase subjects such as ours have often employed more 
stringent response criteria, since substantial resolution 
of symptoms is the goal with young subjects first starting 
treatment. Recently, there has been increased interest in 
the field in more stringent response criteria in studies with 
subjects at all illness phases. The recently proposed criteria 
for remission (Andreasen et al23) require a substantial level 
in absolute improvement in positive symptoms similar to 
our response criteria (although it should be noted that the 
remission criteria of Andreasen et al also require improve-
ment in negative symptoms and also require improvement 
to be sustained over a longer period).

Studies with multiepisode patients have demonstrated 
the utility of using limited improvement early in treatment 
to identify subjects who will not respond to a longer trial 
of antipsychotics.11–17 Unfortunately, our data suggest that, 
with a first-episode population, these methods do not clas-
sify subjects with enough accuracy to be clinically useful. 
We examined percentage change from baseline at 3 time 
points (weeks 2, 4, and 8) as a predictor of response at 
week 16 and found the best prediction at week 4. Even at 
the week 4 time point, examination of the ROC curves did 
not suggest any level of percentage reduction of symptoms 
at week 4 that would be clinically useful as a predictor of  
later response. For example, a clinician might assume that a 

Figure 1. receiver Operating characteristic (rOc) curves: 
Percentage symptom reduction From baseline at Week 4  
and response at Week 16
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Figure 2. receiver Operating characteristic (rOc) curves: 
Percentage symptom reduction From baseline at Week 8  
and response at Week 16
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table 2. twenty Percent or Greater reduction in symptom severity From 
baseline at study Weeks 2, 4, and 8 as a Predictor of response at Week 16

Study Week Sensitivity, % Specificity, %
Positive  

Predictive Value, %
Negative  

Predictive Value, %
2 (n = 85) 51.1 (35.8–66.3) 65.0 (48.3–79.4) 62.2 (44.8–77.5) 54.2 (39.2–68.6)
4 (n = 66) 61.8 (43.6–77.8) 56.3 (37.7–73.6) 60.0 (42.1–76.1) 58.1 (39.1–75.5)
8 (n = 50) 65.0 (40.8–84.6) 50.0 (31.3–68.7) 46.4 (27.5–66.1) 68.2 (45.1–86.1)
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subject who had not achieved a 20% reduction in symptoms 
from baseline values by week 4 would not improve if con-
tinued on the same treatment for a full 16 weeks. However, 
our data suggest that this assumption would be incorrect 
with many patients, since approximately 40% of subjects 
who had less than a 20% reduction in symptoms by week 4 
meet stringent response criteria by week 16.

The methodology of our early prediction analyses dif-
fered from those of prior studies with multiepisode patients. 
Studies with multiepisode patients have examined all sub-
jects (including those with substantial improvement) at 
a particular study week early in treatment in relation to  
response at the trial end.13–17 Our methods instead exam-
ined only those subjects who had not met response criteria 
by a particular week early in treatment in relation to ulti-
mate treatment outcome. We chose this analytic strategy 
because it models clinical practice. Clinicians do not usu-
ally consider new treatment options for patients who have 
responded to a particular medication. The clinical question 
instead is what to do for patients who have not responded 
by a particular week of treatment. Our analyses therefore 
focused on this patient group.

The underlying mechanism for the differences between 
first-episode and multiepisode patients in suggested trial 
length and the utility of clinical prediction of response is 
unknown. The fact that there are differences is consistent 
with accumulated data that first-episode and multiepisode 
patients differ in some aspects of response to antipsychotic 
treatment. Although direct comparisons are lacking, the  
response rates reported in treatment studies with first- 
episode patients are markedly better than the usual response 
rates in studies of multiepisode patients.1,24–26

Our study has limitations. First, our study provided 
treatment with olanzapine or risperidone; it is unknown 
how generalizable our findings are to first-episode patients 
being treated with other antipsychotics. Second, despite the 
use of survival analysis, our study results may underestimate 
the 16-week response rate due to the 28% of subjects who 
left the study prior to week 16 (eg, subjects who withdraw 
from study or treatment and subjects for whom treatment 
was changed). Since these subjects had a shorter observation  
period, they had less time to achieve response. Third, our 
study found that a substantial percentage of subjects who 
had very limited improvement during the first weeks of 
treatment meet full response criteria if treated with the same 
agent for 16 weeks. Our study did not address whether a 
larger percentage of these subjects would have met response 
criteria if their medication had been switched after the first 
few weeks of treatment with the initial agent. Kinon and 
colleagues27 compared 12-week outcomes of multiepisode 
subjects who had limited improvement after 2 weeks of 
treatment with risperidone. These subjects were randomly 
assigned to continue with risperidone or be switched to 
olanzapine. Subjects switched to olanzapine had a small 
improvement in PANSS scores by study end compared 
with subjects who remained with risperidone. Categorical 

response rates based on a 20%, 30%, or 40% reduction 
in PANSS total score at endpoint did not differ between 
groups, although a higher proportion of subjects switched 
to olanzapine attained a 50% reduction in symptoms. The 
generalizability of these findings to first-episode patients 
is unknown, especially given the overall differences in re-
sponse patterns between first-episode and multiepisode 
patients. We are not aware of any prospective study with a 
first-episode sample that has compared continuation versus 
early switching strategies. Finally, our study only examined 
controlled treatment over 16 weeks. We found a substan-
tial number of subjects who responded between weeks 12 
and 16. This raises the currently unanswered question of 
whether additional subjects who had not responded by 16 
weeks of treatment would have responded if treated for 
longer than 16 weeks with their original agent.

Early prediction of response with first-episode patients 
remains an important question. Our results suggest that 
clinical variables alone may not provide clinically useful 
levels of prediction. Studies with genetic,28 imaging,29 and 
physiological30 assessments have demonstrated specific 
predictors of treatment response with first-episode samples. 
Whether biological and clinical predictors can be combined 
into useful predictor models that can be adapted to clinical 
settings is an important question for future study.
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Editor’s Note: We encourage authors to submit papers for  
con sideration as a part of our Early Career Psychiatrists  
section. Please contact Marlene P. Freeman, MD, at  
mfreeman@psychiatrist.com.
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