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Abstract

Objective: The use of early response/nonresponse (ER/ENR) to antipsychotics as a predictor for ultimate response/nonre-
sponse (UR/UNR) may help decrease inefficacious treatment continuation. However, data have been limited to adults, and
ER/ENR has only been determined using time-consuming psychopathology rating scales. In the current study, we assessed if
early improvement on the Clinical Global Impressions-Improvement (CGI-I) scale predicted UR/UNR in psychiatrically ill
youth started on antipsychotic treatment.

Methods: Seventy-nine youth aged 6-19 years, with schizophrenia spectrum disorders, treated naturalistically with ar-
ipiprazole, olanzapine, quetiapine, risperidone, or ziprasidone and evaluated monthly, were divided into ER/ENR groups at
week 4, using at least ‘‘minimally improved’” on the CGI-I scale. Prediction using week 4 ER/ENR status for UR (CGI-I=at
least ““much improved’”), effectiveness and adverse effect outcomes at 8—12 weeks were assessed.

Results: At 4 weeks, 45.6% of subjects were ER and 54.4% were ENR without differences regarding baseline demographic,
illness, and treatment variables, except for higher age ( p=0.034) and maximum risperidone dose ( p=0.0043) in ENR. ER/ENR
status at 4 weeks predicted UR/UNR at week 12 significantly (p <0.0001): Sensitivity =68.9%, specificity =85.3%, positive
predictive value = 86.1%, negative predictive value = 67.4%. At weeks 4, 8, and 12, ER patients improved significantly more on the
CGI-I, CGI-Severity, and Children’s Global Assessment of Functioning scales, and more ER patients reached UR compared with
ENR patients (83.3% vs. 34.9%, all p<0.0001). ENR patients had more extrapyramidal side effects (EPS) at weeks 4, 8, and 12
(p=0.0019-0.0079). UR was independently associated with ER (odds ratio [OR]=18.09; 95% confidence interval [CI]=4.71-
91.68, p<0.0001) and psychosis not otherwise specified (NOS) (OR=4.82 [CI: 1.31-21.41], p=0.017) (12 =0.273, p<0.0001).
Conclusions: Older age and EPS were associated with ENR; ENR and schizophrenia were associated with UNR in natu-
ralistically treated youth with schizophrenia spectrum disorders. Early CGI-I-based treatment decisions require further
consideration and study.

Introduction 2007; Kinon et al. 2008; Leucht et al. 2008; Kinon et al. 2010). This
is in part because no reliable response predictors/biomarkers exist

THE TIME COURSE OF RESPONSE to antipsychotic (AP) medica-  that can guide clinicians as to when to give up on a medication trial
tions in schizophrenia spectrum disorders has attracted con-  and initiate another one (Kane et al. 2003; Kane and Correll 2010;
siderable interest (Agid et al. 2003; Correll et al. 2003; Leuchtetal. ~ Correll et al. 2011a). In this context, a clinical marker of AP
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response/nonresponse has gained significant traction. The focus has
been on presence/absence of early improvement in the first few
weeks after initiation of the AP treatment.

The hypothesis of early-onset action of APs proposes no notable
delay in onset of action, and a gradual improvement toward a
plateau (Agid et al. 2003). The early-onset hypothesis of AP action
is opposed to the previously widely held delayed-onset of action
hypothesis, according to which there is a delay of 2-3 weeks from
the initiation of AP treatment to the onset of specific therapeutic
effects.

Previously, it has been suggested that the early effects of APs are
the result of changes in nonspecific symptoms, such as relief from
anxiety and agitation, rather than a change in core psychotic
symptoms. However, studies (Agid et al. 2003, Kapur et al. 2005)
have shown that antipsychotic treatment leads to early and robust
improvement in psychotic symptoms that is not just secondary to
nonspecific changes, as the improvement is seen on psychosis-
specific items on the Positive and Negative Syndrome Scale
(PANSS, Kay et al. 1988) and Brief Psychiatric Rating Scale
(BPRS, Overall 1974). A pooled analysis of double-blind stud-
ies including 7450 patients has shown greater improvement in
the first 2 treatment weeks than in the subsequent 2 weeks, mea-
sured as reductions in total scores on the BPRS and PANSS (Agid
et al. 2003). These findings have been replicated and extended to 1
year of AP treatment during which also the greatest degree of
symptomatic improvement occurred in the first 2—4 weeks (Leucht
etal. 2005). In one study (Kapur et al. 2005), a significant AP effect
was shown to occur as early as within 24 hours of medication
initiation.

More importantly, early-onset AP benefits have shown to be a
stable predictor of clinical response in adults with schizophrenia
(Agid et al. 2003; Kinon et al. 2010). Other studies have identified
early AP nonresponse regarding total symptom scores as a robust
predictor of subsequent nonresponse (Correll et al. 2003; Kinon
et al. 2008; Leucht et al 2008), and early nonresponse (ENR) has
been associated with less reduction in positive and negative
symptoms (Lambert et al. 2007). In most studies, early response/
nonresponse (ER/ENR) has been defined as >20/<20% reduction
on the PANSS or BPRS. In addition to predicting greater symptom
reduction at study endpoint and overall treatment response as
measured by at least 20% or 40% reduction in the PANSS or BPRS
total score, there have also been significant differences between
early responders and early nonresponders in other domains not
directly related to PANSS or BPRS scores. These have included
more favorable outcomes in early responders regarding higher rates
of remission (Schennach-Wolff et al. 2010), longer time to all-
cause treatment discontinuation (Liu-Seifert et al. 2005), lower
overall and non-medication related treatment cost (Ascher-Svanum
etal. 2008a), and higher levels of social and physical functioning as
measured by the SF 36® (Ascher-Svanum et al. 2008a).

Although several studies have investigated the early onset of
action hypothesis, there is no clear consensus on the definition and
the predictive value of ER of AP drugs (Schennach-Wolff et al.
2010). This is because studies have included different patient
populations regarding duration of illness and used different re-
sponse and remission criteria (Correll et al. 2011b). Moreover, ER
patterns, which are measured relative to baseline, also depend upon
baseline illness severity (Lambert et al. 2009).

These methodological differences may have affected the results.
For example, the time to predictive response may need to be much
longer than 2 weeks in first-episode patients. As studies in first-
episode schizophrenia spectrum disorder patients have found
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predictive improvement after as long as 6 weeks (Derks et al. 2010),
8 weeks (Emsley et al. 2006), or 10 weeks (Gallego et al. 2011),
there may be a mixture of patient groups with early and with more
delayed response patterns early on in the illness course.

Moreover, the demonstration of improved outcomes in early
responders versus early nonresponders is generally based on group
means. To provide a more fine-grained appraisal, recent studies
have focused on trajectories of response. For example, Levine et al.
(2010) identified five treatment response trajectories characterized
by varying levels of symptomatic improvement. In this study,
group members with better treatment response trajectories had the
shortest duration of illness and the lowest dropout rates.

Moreover, to date, it has been unclear how these findings can be
translated into clinical practice, as clinicians generally do not have
the time to conduct a full PANSS or BPRS rating as part of their
care. Conversely, the Clinical Global Impressions-Improvement
scale (CGI-I, Guy 1976) is a simple, seven point Likert scale that
can easily be utilized in busy clinical settings (Berk et al. 2008). It
has the advantages of being simple and not time-consuming, and
having clinical face validity. In addition, the CGI-I scores have
been correlated to PANSS and BPRS total score reductions in
equipercentile ranking studies by Leucht and colleagues (Leucht
et al. 2006). In these analyses, a 20% reduction in the PANSS or
BPRS scale was equivalent to a rating of ““minimally improved’” on
the CGI-1, whereas a rating of ‘“‘much improved” on the CGI-I
corresponded to a reduction of 40-50% in the PANSS or BPRS
total score.

However, to date, no study has attempted to assess if one can
predict ultimate response (UR) reliably by presence/absence of ER
defined by a rating of at least minimal improvement on the CGI-I.
Post-hoc analyses in studies in which CGI as well as PANSS or
BPRS assessments were obtained cannot be used to test this hy-
pothesis, as ratings on the more detailed psychopathology scale
very likely affect CGI ratings. Furthermore, to our knowledge, the
hypothesis of early onset of AP effects has not been tested in
children and adolescents with schizophrenia spectrum disorders,
and most analyses included patients from randomized controlled
studies, which may reduce the generalizability of the findings.

To fill this gap in the literature, we analyzed data from an on-
going study of children and adolescents who are treated naturalis-
tically with AP medications based on clinical need, aiming to assess
if 1) presence/absence of at least minimal improvement on the CGI-
I at week 4 is a significant predictor of response/nonresponse at
week 12, 2) the ER paradigm extends to patients with psychotic
disorder not otherwise specified (NOS) in addition to schizophre-
nia, and 3) ER predicted by CGI-I at week 4 is associated with
better outcomes in other efficacy and tolerability domains.

Methods
Study setting and design

Data were collected as part of the Second-Generation Anti-
psychotic Treatment Indications, Effectiveness and Tolerability
in Youth (SATIETY) study (Correll et al. 2009), an ongoing in-
ception cohort study of AP use in youth. From December 2001 to
September 2007, patients were recruited from pediatric inpatient
and outpatient services of The Zucker Hillside Hospital, Queens,
New York. Legal guardians/participants ages 18—19 years of age
signed informed consent, minors ages 9—17 years signed informed
assent, and minors <9 years old were exempt from signing assent
for this North Shore-Long Island Jewish Health System Institu-
tional Review Board-approved study.
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Subjects

Inclusion criteria for the SATIETY study (Correll et al. 2009)
were: Age 4-19 years; psychosis, mood, or aggressive spectrum
disorder prompting clinician’s choice of AP initiation; and consent/
baseline assessments obtained within <7 days of new AP initiation.
Exclusion criteria were: Treatment with >1 AP; active/past eating
disorder; biochemical evidence of thyroid dysfunction; acute
medical disorders; pregnancy/breastfeeding; wards of the state
(as research consent by a public agency representative within 1
week was unlikely); and anticipated leaving of the catchment area
within <4 weeks.

Data for this report were restricted to youth with 1) American
Psychiatric Association, Diagnostic and Statistical Manual of
Mental Disorders, 4th ed. (DSM-IV; American Psychiatric Asso-
ciation 1994) schizophrenia spectrum disorders (i.e., schizophre-
nia, schizoaffective disorder, schizophreniform disorder, brief
psychotic disorder, and psychotic disorder not otherwise specified
[PsyNOS]); 2) at least a 4 week and either 8 or 12 week CGI-I, (Guy
1976) assessment (in order to determine early as well as UR/UNR);
3) non-clozapine AP treatment; and 4) confirmed AP adherence
(i.e., taking 270% of the prescribed medication based on inter-
view, not interrupting AP treatment against medical advice for >5
half-lives, and measurable AP blood levels).

Treatment

Patients received clinician’s choice of AP treatment. Informed
consent/assent was obtained after the AP choice was made by the
treating clinician. Dosing, co-medications and treatment changes
were based on clinical necessity. Although this study focused on
second-generation APs (SGAs), patients starting any AP were
screened.

Outcomes

Primary outcome for the current study were the sensitivity and
specificity of ER/ENR defined as a CGI-I (Guy 1976) score of at
least ““minimally improved’ (corresponding to at least a 20%
reduction in the PANSS or BPRS total score, [Leucht et al. 2006])
for predicting UR/UNR, defined as a CGI-I score of at least
“‘much improved” (corresponding to at least a 40—50% reduction
in the PANSS or BPRS total score [Leucht et al. 2006]) at last-
observation-carried-forward (LOCF) study endpoint (i.e., week 8
or 12). Secondary outcomes included the predictive value of ER/
ENR for UR/UNR in patient subgroups (i.e., schizophrenia,
schizoaffective disorder, schizophreniform disorder vs. PsyNOS;
AP-naive vs. non-naive patients), as well as changes in illness
severity (CGI-I, CGI-Severity [CGI-S; Guy 1976]), functional
status Children’s Global Assessment Scale (CGAS; Shaffer et al.
1983), treatment response (i.e., CGI-I: much or very much im-
proved), all-cause and specific-cause discontinuation, duration of
inpatient stay (for inpatients only), as well as adverse effects (i.e.,
incidence of akathisia, Parkinsonian side effects, absolute and
relative body weight and sex- and age-adjusted body mass index
change, as well as the incidence of weight gain >7%).

Assessments

At baseline, psychiatric diagnoses, based on DSM-1V criteria,
race/ethnicity, socioeconomic status, and past treatment history
were assessed by chart review, discussion with treatment pro-
viders, and clinical interview of the patient/caregiver. Structured
research interviews were not conducted. Socioeconomic status
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was categorized according to Hollingshead (1975), ranging from
1 (highest) to 5 (lowest). Postpubertal status (Tanner stage 3-5)
was determined at baseline through inspection and interview of
the patient and/or caregiver.

Psychopathology and adverse effect ratings in this open, natu-
ralistic study were mostly conducted by author C.U.C. Three ad-
ditional raters were trained during the course of the study by C.U.C.
with regular recalibration, but without formal inter-rater reliability
testing. At baseline and monthly, CGI-S was used to rate illness
severity on a scale of 1 (normal, not at all ill) to 7 (extremely ill). At
monthly postbaseline assessments, the CGI-I was used to rate ill-
ness improvement on a scale from 1 (very much improved) to 7
(very much worse). At baseline and monthly, the CGAS was used
to assess symptomatic as well as psychosocial functioning. CGAS
is a numeric scale that ranges from 0 to 100, the highest scores
being the highest functioning. Quality of Life was measured with
the Sheehan Disability Scale (Sheehan 1983), but the scale was
introduced midstream into the study. Because of limited data in the
current study sample, data were not analyzed.

For the purposes of this study, we selected a priori extrapyra-
midal side effects (EPS), akathisia, and weight change as potential
correlates of early or ultimate response status, as these are easily
assessed in clinical care, are related to the degree of dopaminergic
blockade (EPS, akathisia) and have relevance for subjective well-
being, compliance and physical health. At baseline and monthly,
subjects were assessed after =8 hours of overnight fasting for
height, body weight, and fasting laboratory values (metabolic data
were not analyzed for this study). Height was measured three times,
using the stadiometer Seca 214. Body weight was measured using
the Tanita Body Composition Analyzer TBF-310. As described
before (Correll et al. 2009), patients were weighed clothed, with
emptied pockets and without shoes or socks, using the following
subtraction schedule: Persons >5 feet wearing long trousers and
long-sleeve shirt/sweatshirt: —3 1bs; if dressed with short pants or
short-sleeve/light shirt: —2.5 Ibs; if dressed with short pants and
short-sleeve/light shirt: —2 Ibs; if just wearing underwear: — 1.5 Ibs.
For persons measuring <5, but >4 feet, an additional 0.5 Ibs were
subtracted from the formula. For persons <4 feet, an additional 1 Ib
was subtracted. Sex- and age-adjusted BMI z-scores were calcu-
lated using a web-based calculator (http://www.kidsnutrition.org/
bodycomp/bmiz2.html).

Presence of EPS was assessed with the Simpson—Angus Scale
(SAS; Simpson and Angus 1970) and defined as at least one item
being rated mild or higher (excluding tremor and glabellar tap, as
these can be affected by other non-EPS related conditions [e.g.,
autism, mental retardation] or medications [e.g., lithium]).
Akathisia was defined as a score of at least mild (score of 2) on the
global clinical assessment (range 0-5) on Barnes Akathisia Scale
(BARS; Barnes 1989).

AP treatment adherence was assessed through patient and
caregiver interview as well as monthly AP blood levels. AP plasma
levels were measured with liquid chromatography at Cooper
Laboratory (Nathan Kline Institute, Orangeburg, NY).

Statistical analyses

Patients with two or more postbaseline assessments (4 weeks to
establish ER status and at least one additional assessment at 8 and/
or 12 weeks to assess outcome) comprised the modified intent-to-
treat sample. Consistent with prior studies in this area, LOCF
analyses were utilized throughout. As mentioned, ER was defined
as a rating of at least ““minimally improved” (i.e., <3) on the
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CGI-I at 4 weeks. Subsequently, ENR was defined as a rating of
“no change’” or worse (i.e., 24) on the CGI-I at 4 weeks. UR was
defined as a rating of ‘““much improved” or ‘“‘very much im-
proved” (i.e., 1 or 2) on the CGI-I at 8-12 weeks, and UNR was
defined as a rating of ““‘minimally improved” or worse (i.e., CGI-
[>3) at 8-12 weeks.

For the primary outcome, we calculated sensitivity, specificity,
positive predictive value (PPV) and negative predictive value
(NPV) for patients with ER/ENR regarding UR, using y tests for
the overall 2Xx2 outcome table. Sensitivity was defined as the
proportion of ultimate responders at 12 weeks who were identified
as early responders at 4 weeks (‘“‘true positive’”). Specificity was
defined as the proportion of early nonresponders at 12 weeks who
were identified as early nonresponders at 4 weeks (‘‘true nega-
tive’”). The PPV was defined as the proportion of early responders
at week 4 who were ultimate responders at week 12, and the NPV
was defined as the proportion of nonresponders at week 4 who were
ultimate nonresponders at week 12.

As up until now, the ER paradigm has been assessed only in
patients with schizophrenia, we performed exploratory subgroup
analyses for patients with a diagnosis of schizophrenia/schizoaffec-
tive/schizophreniform disorder or of psychosis NOS/brief psychotic
disorder, and in AP-naive patients or AP non-naive patients.

Further, we compared baseline values across ER and ENR
groups, using y° or Fisher’s exact tests for categorical variables and
t test for continuous variables. As EPS and AP doses were larger in
the ENR groups, we also conducted an exploratory logistic regres-
sion analysis, investigating the effect of EPS on UR status, cov-
arying the analysis for mean AP chlorpromazine equivalent doses.
Finally, we conducted a backward elimination logistic regression
analysis of UR, entering ENR status, EPS during the 12 week
treatment period, and all baseline variables that were statistically
significantly different between ER and ENR patients (i.e., age), as
well as diagnostic subgroup (i.e., schizophrenia/schizoaffective/
schizophreniform disorder or PsyNOS/brief psychotic disorder) and
AP-naive status in the initial model. For categorical variables re-
maining significant in this model predicting UR, we further calcu-
lated the number-needed-to-treat by dividing 1 by the difference
between the two UR rates.

All data were analyzed with JMP 5.0.1, 1989-2003 (SAS Institute,
Inc, Cary, NC). All tests were two sided, and o was set at <0.05.

Results
Patient population

Of 175 screened patients with a schizophrenia spectrum diag-
nosis, 79 patients were not consented into the study because they
were either ineligible (n=46) or refused consent (n=33) (Fig. 1).
Therefore, 96 (54.9%) patients with schizophrenia spectrum dis-
orders were consented into the SATIETY study. Of these, 79
(82.3%) were included in the final analyses and 17 were excluded
because of partial or full nonadherence based on the interview, or
unmeasurable AP blood levels after baseline (n=12), dropping
out after week 4 (n=4), or treatment with clozapine (n=1) (Fig.
1). The 96 (n=79+n=17) refusing/ineligible/excluded patients
were not significantly different from the 79 included patients
except for the following differences between included and ex-
cluded patients: 1) More schizophrenia and schizophreniform
disorder diagnoses (32.9% vs. 8.6% p=0.00095), less pervasive
developmental disorder (PDD) NOS among the excluded patients
(84.0% vs. 63.3%, p=0.00095), and more AP-naive patients in
the included group (77.2% vs. 58.0%, p=0.034).
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Baseline characteristics

Patients were on average 15.2+£2.8 years old (range: 6.6—19.8),
predominantly male (58.2%), postpubertal (86.1%), and had a wide
ethnic distribution (Table 1). Most of the patients had a primary
diagnosis of PsyNOS (63.3%) or schizophrenia (29.1%). The most
common comorbid diagnoses were attention-deficit/hyperactivity
disorder (ADHD) (12.7%), lifetime substance use disorder
(12.7%), and anxiety disorders (11.4%). Altogether, 33 patients
(60%) had a psychiatric family history and 14 (25.4%) had a first-
or second-degree relative with schizophrenia.

There were no significant differences between ENR and ER
patients in gender, race, socioeconomic status, body weight,
number of past admissions, or inpatient status, except for older age
in ENR patients (15.8+2.4 vs. 14.5+3.3 years, p=0.034). Simi-
larly, patients in both groups had equivalent levels of psychopa-
thology and global functioning at baseline, with an average CGI-S
score of 5.6 +0.8 (i.e., between ““markedly ill”” and ““severely ill’*)
and a mean CGAS of 34.0+ 8.8 (i.e., “‘major impairment in several
areas and unable to function in one area’’) (Table 1).

Treatment characteristics

Most patients (77.2%) were AP-naive (i.e., <7 days of lifetime
treatment) at baseline (Table 2). The most common AP prescribed
was risperidone (45.6%), followed by olanzapine (20.3%), ar-
ipiprazole (17.7%), quetiapine (11.4%), and ziprasidone (5.1%).

There were no differences in treatment characteristics between the
ER and ENR groups, except for the maximum daily dose of risper-
idone (2.2£1.6 vs. 4.0+1.9mg, p=0.0043), risperidone dose at 4
and 8 weeks, and risperidone level at 8 weeks (data not shown).
However, across all APs together, there were no significant differ-
ences in maximum daily chlorpromazine equivalent doses or in mean
chlorpromazine equivalent doses at week 4, 8, and 12 (Table 2).

A minority of 27 patients (34.6%) received no co-medications
during the 12 week study. The co-medications primarily used were
antidepressants (25.6%), anxiolytics/sedatives (18%), and anti-
cholinergics (16.7%). There was no difference in the use of co-
medications between the ER and ENR groups.

Response trajectory

At week 4, 36 patients (45.6 %) were ER and 43 (54.4 %) were
ENR, using a CGI-I of <3 threshold. At week 12, 45 patients
(57.0%) were UR and 34 (43%) were UNR, using a threshold of
CGI-I <2.

Predictive value of ER/ENR

The predictive value analysis (Table 3) of early ER/ENR pre-
dicting UR/UNR showed a specificity of 85.3%, an NPV of 67.4%,
a sensitivity of 68.9%, and a PPV of 86.1% (3> p <0.0001).

The exploratory subgroup analyses in patients with PsyNOS/
brief psychosis or schizophrenia/schizoaffective disease showed a
higher sensitivity and, especially, NPV for patients with schizo-
phrenia than for PsyNOS (sensitivity: 83.3% vs. 63.6%, NPV:
86.7% vs. 57.1%). By contrast, specificity and, especially, PPV
were higher in PsyNOS patients (specificity: 88.9% vs. 81.3%,
PPV: 91.3% vs 76.9%). Similarly, in the AP-naive subgroup,
specificity and PPV were higher than in the patients with prior AP
exposure history (specificity: 91.7% vs. 70.0%, PPV: 92.6% vs.
66.7%) whereas sensitivity and NPV were only slightly higher in
AP-exposed patients (sensitivity: 75.0% vs. 67.6%, NPV: 77.8%
vs. 64.7%).
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175 screened patients with schizophrenta-spactrum disorders

79 patients not consented:

46 patients mesting exclusion criteria:
- not reached within 7 days: n=36
- chronic physical llness: n=4
- foster care: n=3
- eating disorder: n=2
- anticipated transfer outside catchment

area within 4 weeks: n=1
33 patients refused consent

06 consented patients with schizophrenia-spectrum disorders

L

17 patients excluded from the analyses:
12 patients non-compliant
4 patients dropped out after week 4 and
had no follow-up
1 patient on clozapime

79 patients included m the analysis

FIG. 1.

Efficacy, effectiveness and tolerability outcomes

Compared with ENR patients, ER patients had significantly
better scores at every visit in CGI-I, CGI-S, and CGAS (all
p<0.0001) (Table 4). At week 12, significantly more ER patients
than ENR patients reached UR status (83.3% vs. 34.9%, p <0.0001,
number-needed-to-treat: 3).

The total rate of all cause discontinuation was 24.4%, and there
was a trend for ENR patients to discontinue treatment more often
than ER patients (33.3% vs.13.9%, p=0.064). This was primarily
the result of more ENR patients discontinuing because of inefficacy
(p=0.061) (Table 4).

Side effects

Altogether, 30.8% of patients had at least mild EPS at least at
one postbaseline assessment. A significantly higher proportion of
ENR patients had EPS at weeks 4, 8, and 12 compared with ER
patients (p=0.0019-0.0079) (Table 4). Occurrence of any EPS
during the 12 week study was significantly associated with ENR

Patient flow.

status, both in univariate analyses (46.2% vs. 12.2%, p=0.0018), as
well as after controlling for AP-naive status and chlorpromazine
equivalent AP doses (p=0.0029).

Only a few patients (7.8%) developed akathisia during the study,
and there was no significant group difference in the incidence of
akathisia between the ER and ENR groups. At week 12, patients
had gained an average of 5.7+ 4.3 kg and 51 (64.5%) had gained at
least 7% of their baseline body weight, but ER and ENR patients
also did not differ regarding these outcomes.

Logistic regression model of ultimate response

Entering age, diagnostic subgroup, AP-naive status at baseline,
and ER status as well as EPS during the study period into the model,
the following two variables emerged as independent predictors of
UR (=0.273, p<0.0001): ER status at week 4 (odds ratio [OR]:
18.09, 95% confidence interval [CI]: 4.71-91.68, p <0.0001), and
PsyNOS/brief psychotic disorder (OR: 4.82, 95% CI: 1.31-21.41,
p=0.017).
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TABLE 1. BASELINE DEMOGRAPHIC AND ILLNESS CHARACTERISTICS

Early responder Early nonresponder

Demographic and illness characteristics Total (n=79) (n=36) (n=43) p value
Age, years, meant SD 152+2.8 14.5+£3.3 15.8+2.4 0.034
Postpubertal status, n (%) 68 (86.1) 28 (77.8) 40 (93.0) 0.10
Sex male, n (%) 46 (58.2) 22 (61.1) 24 (55.8) 0.64
Race, n (%) 0.91
Caucasian 29 (36.7) 13 (36.1) 16 (37.2)
Black/African-American 27 (34.2) 14 (38.9) 13 (30.2)
Hispanic 11 (13.9) 5(13.9) 6 (14.0)
Asian 6 (7.6) 2 (5.6) 4 (9.3)
Other 6 (7.6) 2 (5.6) 4 (9.3)
Inpatients, n (%) 62 (78.5) 30 (83.3) 32 (74.4) 0.34
Number of past admissions, mean =t SD 0.2+0.6 0.1+£0.5 0.3+0.6 0.27
Socioeconomic status, mean =+ SD 2.6x£0.9 2.7£0.9 26£1.0 0.82
Weight, kg, mean+ SD 57.6+16.2 5731183 57.8+14.2 0.89
BMI %-tile, mean+ SD 54.5+30.9 58.3+£32.4 52.3£29.6 0.32
Weight status, n (%) 0.31
Underweight 6 (7.6) 3 (8.3) 3(7.0)
Normal weight 56 (70.9) 22 (61.1) 34 (79.1)
Overweight 6 (7.6) 4 (11.1) 2 (4.7)
Obese 11 (13.9) 7 (19.4) 4 (9.3)
Primary diagnosis, n (%) 0.92
Psychotic disorder not otherwise specified 50 (63.3) 22 (61.1) 28 (65.1)
Schizophrenia 23 (29.1) 11(30.6) 12 (27.9)
Schizophreniform disorder 3 (3.8) 1 (2.8) 2 (4.7)
Schizoaffective disorder 2 (2.5) 1(2.8) 12.3)
Brief psychotic disorder 1(1.3) 1(2.8) 0 (0)
CGI-S, mean+SD 5.6+0.8 5.7+£0.9 5.61£0.8 0.66
CGAS, mean+SD 34.0+8.8 33.6%8.1 342493 0.78
Psychiatric family history, n (%)
Any psychiatric disorder 33 (60.0) 11 (50.0) 22 (66.7) 0.22
Schizophrenia family history
First degree relative 2 (3.6) 2(9.1) 0 (0) 0.16
Second degree relative 12 (21.8) 4 (18.2) 8 (24.2) 0.74
Comorbidity, n (%)
Attention-deficit/hyperactivity disorder 10 (12.7) 7 (19.4) 3 (7.0) 0.17
Lifetime substance use disorder 10 (12.7) 5(13.9) 5(11.6) 1.00
Anxiety disorder 9(11.4) 5(13.9) 4 (9.3) 0.73
Disruptive behavior disorders® 6 (7.6) 4 (11.1) 2 (4.7) 0.40
Obsessive compulsive disorder 5(6.3) 2 (5.6) 3 (7.0) 1.00
Pervasive developmental disorder 3 (3.8) 1 (2.8) 2 (4.7) 1.00
Depressive spectrum disorders® 3(3.8) 2 (5.6) 12.3) 0.59
Mental retardation 4 (5.1) 1 (2.8) 3 (7.0) 0.62

“Disruptive behavior disorders =oppositional defiant disorder, conduct disorder, intermittent explosive disorder, impulse control disorder not otherwise

specified.

"Depressive spectrum disorders=major depressive disorder, depressive disorder not otherwise specified, adjustment disorder with depressed mood.
CGAS, Children’s Global Assessment of Functioning Scale; CGI-S, Clinical Global Impressions-Severity.

Bolded p-values indicate p <0.05.

Discussion

In this first study that utilized the clinically scalable CGI-I assess-
ment as the sole tool to categorize patients into ER and ENR groups,
ER or ENR at week 4 accurately predicted subsequent response or
nonresponse at week 12 in youth with schizophrenia spectrum dis-
orders who were primarily AP naive and treated naturalistically with
SGAs. Moreover, ER patients had significantly greater improvements
in CGI-S and CGAS scores than ENR patients. Furthermore, ENR
status was predicted by higher age and EPS ratings, whereas UNR
status was predicted by ENR and a diagnosis of schizophrenia.

Studies in adults with chronic schizophrenia have repeatedly
shown that ER or ENR to APs at week 1 or 2, generally defined as at
least a 20% reduction in PANSS or BPRS total score, is a robust

predictor of later response or nonresponse (Correll et al. 2003; Leucht
et al. 2007; Ascher-Svanum et al. 2008a; Kinon et al. 2008; Leucht
et al. 2008; Kinon et al. 2010; Hatta et al. 2011). Moreover, these
studies have also shown that early AP treatment response is associated
with significantly better outcomes, indicated by greater improvements
on scales and dimensions not directly related to PANSS or BPRS
scores that were used to group patients into ER and ENR subjects
(Correll et al. 2003; Leucht et al. 2007; Ascher-Svanum et al. 2008a;
Kinon et al. 2008; Leucht et al. 2008; Kinon et al. 2010; Hatta et al.
2011). However, to date, all studies that have investigated the pre-
dictive validity of early clinical response for later response included
adult patients in randomized controlled or open-label trials, and used
changes on the PANSS or BPRS as measures of ER/ENR and of UR.
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TABLE 2. TREATMENT CHARACTERISTICS

Treatment characteristics tTotal (n=79) Early responder (n=36) Early nonresponder (n=43) p value

Antipsychotic- naive, n (%) 61 (77.2) 27 (75.0) 34 (79.1) 0.67
Number of antipsychotic trials (mean = SD) 0.5+0.9 0.6+1.1 0.4+0.7 0.44
Antipsychotic treatment
Risperidone, n (%) 36 (45.6) 18 (50.0) 18 (41.9) 0.47
Starting dose (mg+ SD) 0.8+0.5 0.7+£0.4 0.910.6 0.16
Days until max dose (meantSD) 24.6+23.8 20.5+24.3 28.8+23.4 0.32
Maximum daily dose (mg+SD) 3.1+1.7 22+1.6 4.0+£1.9 0.0043
Olanzapine, n (%) 16 (20.3) 7 (19.4) 9 (20.9) 0.87
Starting dose (mg+SD) 3.0x1.1 3.6x1.3 26+1.0 0.13
Days until max dose (mean+ SD) 26.5+£27.8 29.0+£28.3 24.4+27.2 0.75
Maximum daily dose (mg+SD) 12.6x£7.4 143+7.9 11.3+7.0 0.43
Aripiprazole, n (%) 14 (17.7) 4 (11.1) 10 (23.3) 0.24
Starting dose (mg =+ SD) 52%45 3.1+1.3 6.1+£5.2 0.29
Days until max dose (mean =t SD) 31.2+£26.9 24.0+£19.0 34.1+£29.0 0.54
Maximum daily dose (mg+SD) 17.0£9.0 14.4+7.7 18.0£9.4 0.51
Quetiapine, n (%) 9 (11.4) 5 (13.9) 4 (9.3) 0.73
Starting dose (mg=+SD) 45.8+35.3 45.0+32.6 46.9+38.7 0.94
Days until max dose (mean+ SD) 22.0£19.0 17.8£22.9 273+£11.8 0.48
Maximum daily dose (mg+SD) 369.4+£270.2 310.0£214.0 443.8+330.6 0.49
Ziprasidone, n (%) 4 (5.1 2 (5.6) 2 (4.7) 1.00
Starting dose (mg=+SD) 25.0£10.0 20.0£0 30.0£14.1 0.42
Days until max dose (mean =t SD) 20.8+10.7 235+134 18.0£7.1 0.66
Maximum daily dose (mg=*SD) 120.0+44.7 100.0+56.6 140.0+28.3 0.47
Pooled CPZ equivalent doses (mg=*SD)
Mean pooled maximum CPZ equivalent dose  228.0+184.7 198.2+173.2 253.5£194.0 0.19
Mean CPZ equivalent dose at week 4 182.6+149.0 159.6+£110.1 201.4+174.3 0.22
Mean CPZ equivalent dose at week 8 205.9+171.3 180.5+£153.5 228.2+£1854 0.23
Mean CPZ equivalent dose at week 12 205.9+189.6 188.0£182.1 220.1£195.2 0.46
Co-medication
Total number of co-medications 0.9+0.9 0.9+0.7 09+1.1 0.95
None, n (%) 27 (34.6) 10 (27.8) 17 (40.5) 0.24
Antidepressants, n (%) 20 (25.6) 9 (25.0) 11 (26.2) 0.91
Mood stabilizers, n (%) 11 (14.1) 5 (13.9) 6 (14.3) 1.00
Stimulants, n (%) 339 2 (5.6) 124 0.59
Anticholinergics, n (%) 13 (16.7) 5(13.9) 8 (19.1) 0.76
Anxiolytics-sedatives, n (%) 14 (18.0) 7 (19.4) 7 (16.7) 0.75
o-agonists, n (%) 3(3.9) 2 (5.6) 124 0.59
Other co-medications 4 (5.1) 3 (8.3) 124 0.33

CPZ, chlorpromazine.
Bolded p-values indicate p <0.05.

This study extends the prior research in several ways. Most
importantly, we examined pediatric patients in a naturalistic
treatment setting, and we used the CGI-I rating for the assessment
of ER and UR, both features that increase the generalizability and
clinical applicability of the findings. Moreover, we included a
majority of patients with PsyNOS, a diagnostic group that has not
been examined with the ER paradigm.

We found that a CGI-I of less than “minimally improved” at
week 4 was a significant predictor of UNR status (defined as a CGI-
I>2) as well as of significantly less improvement on the CGI-S and
CGAS at weeks 8 and 12. Specificity level for the prediction of
UNR was high (85.3%), indicating a high probability that nonre-
sponders at week 12 were correctly identified at week 4. High
specificity and high NPV are needed to avoid unnecessarily
changing treatment in patients who would have responded. PPV
was also high (86.1%), whereas sensitivity (68.9%) and NPV
(67.4%) were moderate. For patients with schizophrenia and for
AP-non-naive patients the NPV (86.7% and 77.8%, respectively)
was higher than for the entire cohort of patients that included a

larger proportion of patients with PsyNOS. These results indicate
that a diagnosis of schizophrenia or a prior exposure to APs seem to
improve the predictive value of ENR to antidopaminergic medi-
cations in this patient group. This finding is in line with analyses in
adult first-episode schizophrenia samples in whom the 2 week
predictive value of ENR was generally not as good as seen in
chronically ill patients (Emsley et al. 2006; Gallego et al. 2011;
Stauffer et al. 2011). On the other hand, we found that the PPV of
ER is very high among patients with PsyNOS/brief psychosis.
For example, one study of predominantly adults (16—40 years of
age) with first-episode schizophrenia (Stauffer et al. 2011) exam-
ined early response to AP treatment, defined as a 26.2% improve-
ment on the PANSS total score at week 2, as a predictor of response
at week 12 (defined as >50% reduction of the PANSS total score).
These thresholds for ER and UR are comparable to the ones used in
our study, according to an equipercentile ranking that linked ratings
of levels of illness severity and improvement measured on the
CGI-S and CGI-I to ratings on the PANSS or BPRS total score
(Leucht et al. 2006). In that study, a 20% reduction in total BPRS or
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TABLE 3. PREDICTIVE VALUE ANALYSIS OF EARLY RESPONSE AT WEEK 4 FOR ULTIMATE RESPONSE AT WEEKS 8-12 (LOCF)

Positive Negative p value
Sample Sensitivity Specificity predictive value predictive value of 2x2 table
Total sample (n=79) 68.9% 85.3% 86.1% 67.4% <0.0001
Subgroup analysis by diagnostic groups
Schizophrenia/Schizoaffective 83.3% 81.3% 76.9% 86.7% 0.0016
disorder (n=28)
Psychosis NOS/ Brief psychotic 63.6% 88.9% 91.3% 57.1% 0.0004
disorder (n=51)
Subgroup analysis by treatment history
Antipsychotic-naive (n=61) 67.6% 91.7% 92.6% 64.7% <0.0001
Antipsychotic-non-naive (n=18) 75.0% 70.0% 66.7% 77.8% 0.15

LOCF =last-observation-carried-forward; NOS, not otherwise specified.

Bolded p-values indicate p<0.05.

PANSS score was comparable to ‘“‘minimally improved” on the
CGI-I, and a 40-50% reduction in total BPRS or PANSS score was
comparable to rating of at least “‘much improved” on the CGI-I.

Two weeks was chosen as the early response assessment time
point in the study by Stauffer et al. (2011), as in many other studies,
on the basis of previous investigations, in which the bulk and/or
significantly greater improvement in symptoms occurred during
weeks 1 and 2 of treatment compared with weeks 3 and 4 (Agid et al.
2003; Leucht et al. 2005). Stauffer and colleagues found 43.1% of
patients to be early responders, which is almost the same as the
45.6% early responders in our study, although early response in our
study was measured at 4 and not 2 weeks. However, in the adult first-
episode sample, using a >50% reduction on the PANSS total score
for UR, only 39% of patients had UR at week 12 compared with 57%
in our study in which a CGI-I of ““much or very much improved”
defined UR. However, the study by Stauffer et al. (2011) had only
21.6%/30.5% AP-naive patients in the ER/ENR groups, respec-
tively, compared with 75.0%/79.1% in our study. The two to three
times higher proportion of AP-naive patients might be part of the
reason why in our sample more patients achieved UR status.
Moreover, participants in our study were pediatric patients, com-
pared with patients 16—40 years of age in the study by Stauffer et al
(2011). This finding of more ultimate responders in our study sug-
gests that PsyNOS and AP-naiveté-enriched samples or early-onset
psychosis patients may have a more favorable response than adult
first-episode schizophrenia patients, a finding also reported in two
independent, large Australian samples (Schimmelmann et al. 2007;
Amminger et al. 2011). Nevertheless, the sensitivity analysis of ER
at 2 weeks to predict UR at 12 weeks in the adult first-episode sample
yielded an NPV of 80% and specificity of 74%, which is comparable
to the NPV of 86.7% and the specificity of 81.3% in our patient
subgroup with schizophrenia and schizoaffective disorder, and to the
NPV of 77.8% and specificity of 70% in our AP-non-naive subgroup.
Interestingly, in a subgroup analysis of patients <21 and >21 years
of age, Stauffer et al. (2011) found no difference in the predictive
characteristics of ER/ENR, supporting that the ER paradigm can be
extended to younger age groups. Extension of the ER paradigm to
adolescents was also recently confirmed by a post-hoc analysis of a
randomized, placebo-controlled study, showing that ER at week 3
was most predictive (more so than at week 2) of UR and remission at
week 6 in adolescents 13—-17 years of age with non-first-episode
schizophrenia who had been randomized to aripiprazole (Correll
et al. 2013).

In our study, ER/ENR assessments were only available at week 4
after baseline and not before, whereas most prior studies focused on

week 2 (or week 1). However, some studies of first-episode patients
point to the importance of a later time point to determine ER/ENR
status for this patient group. In an analysis of the European First
Episode Study (EUFEST), the rate and predictors of remission
within 12 months (according to Andreasen’s remission criteria of a
score of mild or less on eight predefined PANSS items, Andreasen
et al. 2005) was assessed (Derks et al. 2010). All variables that were
significantly associated with remission (PANSS, CGI) were in-
cluded as predictors in the analyses. The authors found that the
prediction of remission significantly improved by the inclusion of 4
and 6 week assessments instead of choosing only week 2, and that
the CGI-S score at 4 weeks significantly improved the prediction of
remission even when the PANSS rating was excluded. In another
first-episode study, time to clinical response (defined as >20%
improvement in PANNS total score) was determined (Emsley et al.
2006), and the investigators found that time to AP response varied
widely and that 22.5% of patients did not respond until after 4
weeks. These results are in line with a 16 week study by Gallego
et al. (2011) in which many patients responded between weeks 8
and 16, and in which percentage reduction in symptom severity
score at week 4, but not at week 2 or week 8, was associated with
UR status at week 16. Therefore, results from these studies indicate
that a 4 week time point might be reasonable to determine ER status
in first-episode or recent-onset patients.

In some early prediction studies, the same threshold for ER as for
UR was used (Ascher-Svanum et al. 2008a). In our study, we chose a
greater improvement threshold to determine UR than to determine
ER. In two studies by Kinon et al. (2008, 2010) the greatest total
predictive accuracy of early response (defined as >20% improve-
ment on the PANSS total score) existed for UR using a threshold of
240% or =50% improvement in the PANSS total score, with lesser
accuracy for UR definitions, using 220% or =30% improvement in
PANSS total score, or Andreasen’s remission criteria. These results
suggest that a higher threshold for later response than for early re-
sponse might be more appropriate, in addition to being also clinically
more meaningful (Correll et al. 2011b).

One study of adults with chronic schizophrenia used the CGI-I to
determine ER (Hatta et al. 2011), using the same ER criteria as we
did (i.e., at least “‘minimally improved’’ on the CGI-I) but at week
2, in order to predict UR at week 4 (defined as =50% improvement
of PANSS total score). Therefore, their threshold for later response
was comparable to ours, but employed at an earlier time point.
Hatta and colleagues (2011) found ER to risperidone in primarily
AP-naive patients to predict later nonresponse. Importantly, how-
ever, different from our study, the CGI ratings were not made
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TABLE 4. TREATMENT OUTCOMES

Outcomes Total (n=79) Early responder (n=36) Early nonresponder (n=43) p value
All-cause discontinuation, n (%) 19 (24.4) 5(13.9) 14 (33.3) 0.064
Discontinuation, reasons,* n (%)

Inefficacy 8 (10.4) 1(2.8) 7(17.1) 0.061

Intolerability 9 (11.7) 3 (8.3) 6 (14.6) 0.49

Loss of contact 4 (5.2) 2 (5.6) 2 (4.9) 1.00
Number of inpatient days (mean = SD) 25.6+21.7 20.7+19.5 30.1+23.5 0.09
Response (CGI-1</=2), n (%) 45 (57.0) 30 (83.3) 15 (34.9) <0.0001
CGI-1, mean+SD

4 weeks 2.6+0.5 1.7£0.5 34105 <0.0001

8 weeks 2.4+09 1.8+£1.0 3.0+£0.7 <0.0001

12 weeks 2.1+£0.8 1.5+£0.7 2.7£0.9 <0.0001
CGI-S change, mean*SD

4 weeks -1.2£0.8 -1.9£1.0 -0.6%£0.7 <0.0001

8 weeks -14£1.0 -2.0x1.2 -0.8£0.8 <0.0001

12 weeks -1.7£1.2 -24+14 -1.2+1.1 <0.0001
CGAS change, mean=*SD

4 weeks 11.9+7.3 18.1+8.3 6.7£6.4 <0.0001

8 weeks 152494 20.6%+9.7 10.6+9.1 <0.0001

12 weeks 18.0+11.0 23.5+11.2 13.0£10.8 <0.0001
EPS, n (%)

4 weeks 15 (21.4) 2 (6.1) 13 (35.1) 0.0035

8 weeks 14 (19.7) 2 (6.1) 12 (31.6) 0.0079

12 weeks 14 (19.4) 1(3.0) 13 (33.3) 0.0019

Anytime at 4, 8 or 12 weeks 22 (30.6) 4 (12.2) 18 (46.2) 0.0018
Akathisia, n (%)

4 weeks 5 (6.6) 2 (5.7) 3(7.3) 1.00

8 weeks 5(6.5) 1(2.9) 4(9.5) 0.37

12 weeks 4(5.2) 1(2.9) 3(7.1) 0.62

Anytime at 4, 8 or 12 weeks 6 (7.8) 2 (5.7 4 .(9.5) 0.53
Weight change, kg, mean+ SD

4 weeks 3.1+2.6 3.0+2.1 3.3+3.0 0.64

8 weeks 4.8+3.7 49+3.0 4.8+4.2 0.92

12 weeks 57+4.3 5.5+3.5 59+49 0.65
Weight % change, mean+SD, 12 weeks 11.0£8.8 104+7.0 11.6+10.2 0.56
Weight gain 27%, n (%), 12 weeks 51 (64.5) 24 (66.7) 27 (62.8) 0.72
BMI change, kg/m3, mean+SD

4 weeks 1.1£0.9 1.1£0.8 1.1£1.1 0.91

8 weeks 1.7£1.3 1.7£1.1 1.6t1.4 0.75

12 weeks 1.9£1.5 1.9+1.3 20+1.7 0.73
BMI z-score change, mean+ SD

4 weeks 0.4+04 04104 0.4+04 0.96

8 weeks 0.7£1.0 0.8£0.9 0.6x1.0 0.23

12 weeks 0.6£0.6 0.6£0.5 0.61+0.7 0.83

“Total may be >100% of all-cause discontinuation because of discontinuation for more than one reason.
BMI, body mass index; CGAS, Children’s Global Assessment of Functioning Scale; CGI-1, Clinical Global Impressions- Improvement; CGI-S,

Clinical Global Impressions-Severity; EPS, Extrapyramidal Side Effects.
Bolded p-values indicate p<0.05.

independently of PANSS ratings. Therefore, raters” CGI sores were
likely influenced by the much more time-consuming and detailed
PANSS assessments. The finding of utility of CGI ratings is con-
sistent with results by Leucht and Engel (2006) who found the CGI to
be as sensitive as the BPRS in detecting efficacy differences among
AP drugs; however, again, CGI and BPRS ratings were not made
independent of each other. In this regard, our study adds to these
results, suggesting that the clinically very feasible global CGI as-
sessments, performed without co-rating of a detailed psychopathol-
ogy scale, have acceptable and clinically useful predictive value to
determine UR status early in the treatment course of a new AP trial.

Notably, we found that significantly more patients in the ENR
group than in the ER group had EPS at week 4, 8, and 12, and that
EPS at any time postbaseline point was associated with ENR, a
finding that was independent of AP-naive status and chlorproma-
zine equivalent AP doses. Although in one study of chronically ill
schizophrenia patients (Kinon et al. 2010), EPS was not related to
ENR or UNR, EPS was related to UNR in an earlier study using
first-generation APs (Kinon et al. 1993), and EPS was related to
both ENR and UNR in a study of first-episode patients (Stauffer et al.
2011). In the latter study, both the ER and the ENR group had a
significant worsening of Parkinsonian symptoms early on. In the last
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6 weeks, EPS improved in responders, but not in nonresponders, and
significant between-group differences were seen at weeks 10 and 12.
These converging findings indicate that dopamine dysfunction, un-
covered by EPS in response to AP treatment, is a marker of both ENR
and UNR, which may be most detectable in early phase illness and
AP-naive patients. Similarly, in a previous first-episode study,
baseline EPS was associated with poorer treatment response (Chat-
terjee et al. 1995), and tardive dyskinesia has also been associated
with less AP efficacy and poorer treatment outcomes (Asher-Svanum
et al. 2008b). By contrast, akathisia, which may be more related to
the noradrenergic transmitter system (Wilbur et al. 1988), was not
related to ENR or UNR in our or prior studies. Finally, neither we nor
Stauffer and colleagues (2011) detected a significant relationship
between body weight gain and either ER or UR status.

Limitations

The results from this study need to be interpreted within its
limitations. These include the relatively low number of patients,
large age range, mixture of schizophrenia and PsyNOS patients,
lack of formal diagnostic interviews and inter-rater reliability
testing of the CGI-I assessments, naturalistic treatment with co-
medications being permitted, the absence of CGI-I ratings before
week 4, and absence of PANSS or BPRS ratings to compare the
performance of the CGI with more detailed PANSS/BPRS ratings.
On the other hand, absent PANSS/BPRS ratings avoided the
problem of criterion conflation, in that the singular performance of
the pragmatic CGI scale without incorporating rating scale-based
information could be tested in a naturalistic treatment setting.

Conclusions

Older age and EPS were associated with ENR, and ENR and a
schizophrenia diagnosis were associated with UNR at 12 weeks in
naturalistically treated youth with schizophrenia spectrum disor-
ders. The utility of CGI-I based early treatment decisions needs to
be considered and studied further, in both youth and adults.

Clinical Significance

To our knowledge, this is the first study that demonstrated the
validity of the early response paradigm in a naturalistically treated
pediatric sample of mostly AP-naive youth and those with PsyNOS.
The study employed CGI ratings as a stand-alone efficacy measure
that is easily scalable into clinical care. All of these features in-
crease the generalizability and clinical relevance of these findings.
To further extend these data, the utility of CGI ratings to determine
ER and UR needs to be tested in general clinical settings. Moreover,
studies using different raters who assess patients on the CGI and the
PANSS or BPRS are needed, in order to compare the diagnostic
accuracy of these two approaches. EPS ratings should be included,
and the predictive value of the full Simpson—Angus scale versus a
few screening items should be investigated in future studies also, in
order to increase the feasibility of using early EPS assessments as
an additional marker for UNR in schizophrenia spectrum patients.
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