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Clinical Predictors of Response to Clozapine Treatment
in Ambulatory Patients With Schizophrenia

Daniel S. Umbricht, M.D.; William C. Wirshing, M.D.; Donna A. Wirshing, M.D.;
Marjorie McMeniman, Ph.D.; Nina R. Schooler, Ph.D.;
Stephen R. Marder, M.D.; and John M. Kane, M.D.

Background: Despite thé advent of new atypi-
cal antipsychotics, clozapine remairts,an impor-
tant option in the treatment of patients/Wwith poor
response to conventional antipsychoti€sClini-
cians would be well served if clinjCal charaCteris-
tics could be identified that predict @’favorablé
response to clozapine. A few studies addgessing
this issue have reported inconsistent resulfs:

Method: The association of clinical character-
istics with a sustained response was investigated
in 37 partially treatment-refractory outpatients
with a DSM-III-R diagnosis of chronic schizo-
phrenia who had been assigned to clozapine treat-
ment in a double-blind, haloperidol-controlled,
long-term (29-week) study of clozapine. Re-
sponse was defined as a 20% decrease of the
Brief Psychiatric Rating Scale (BPRS) psychosis
factor score sustained over 2 consecutive ratings.
Differences between responders and nonre-
sponders with regard to selected baseline vari-
ables were analyzed with t tests and y” tests. In
addition, Cox regression analyses were performed
to identify variables that best predicted a response
to clozapine treatment.

Results: Clozapine responders were rated as
less severely ill, showed a lesser degree of nega-
tive symptoms, and demonstrated fewer extrapy-
ramidal side effects at baseline as compared with
nonresponders. In addition, higher BPRS total
scores—after controlling for the effects of the
other variables—were associated with a response.

Conclusion: In a cohort of partially treatment-
refractory outpatients, a favorable response to
clozapine was associated with characteristics de-
scribing less severely ill patients. The history of
patients did not affect their response to clozapine.
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I he atypical antipsychotic clozapine has now been
well established as the treatment of choice for

sevetely WL&chizophrenic patients refractory to treatment
with ‘conventional antipsychotics.! In addition, in ambu-
latory schizophgepic patients who are partially refractory
to conventiofial antipsychotics, clozapine has also been
proven to be &dperiof to conventional antipsychotics.*?
With the advent of new anfipsychotics such as risperidone,
olanzapine, and quetiapine, clinicians have now more
alternatives to treatment with‘cofwentional antipsychotics
at their disposal.

Despite these welcome additiénspto the treatment
choices, clozapine remains a mainstay in the. treatment of
severely ill treatment-refractory patients. €limicians would
be well served in their choice of antipsy€hotic agents
if patient characteristics could be identified that predict
a favorable response to clozapine. In recent years, several
studies*"! have investigated this question. High levels
of symptoms,”'® higher extrapyramidal symptom (EPS)
scores,’ a greater decrease of EPS during treatment with
clozapine,*® and a paranoid subtype of schizophrenia®*’
have been reported to predict good response to clozapine.
In addition, earlier'' as well as later* age at illness onset
have been found to be associated with favorable outcome
of clozapine treatment. Overall, the results of these studies
have been inconsistent and, to some extent, contradictory.
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Most of these studies have used a specific decrease in
symptomatology during a specific time interval as re-
sponse criterion. This leaves open the possibility that some
of the responders did not sustain the initial improvement
and thus would not be counted as responders in a clinical
setting. In addition, these studies were either short-term or
open-label studies. Each of these study designs creates
specific problems in identifying responders. In short-term
studies, patients who would have fulfilled response crite-
ria after 3 or-4 months are missed. In open-label studies
the unblindéd’design introduces a potential bias in ratings,
artificially inflatifig the response rate. Lastly, some stud-
ies* also included patients who were treatment intolerant,
but not necessarily-reftactory, potentially obscuring or in-
flating the associafion 0f certain clinical characteristics
with treatment response.<The study, which is the basis of
this report on clinical predietors0f response to clozapine,
avoided all of these potential pitfalls: it included only
patients who met strictly defined critetria of partial treat-
ment nonresponse, utilized a long-teri, double-blind and
controlled design, and applied a respofise’ cxiterion that
required the presence of a sustained dlinicahimprevement.

SUBJECTS AND METHOD

The 37 subjects of this report were outpatients-with pat;>
tially treatment-refractory schizophrenia who participated
in a double-blind, 29-week treatment study comparing clo;
zapine with haloperidol treatment. Patients were random*
ized to clozapine treatment. The study was conducted at
the Research Department, Hillside Hospital; the North
Shore—Long Island Jewish Health System, Glen Oaks,
N.Y.; the Department of Psychiatry, West Los Angeles
Veterans Affairs Medical Center, Los Angeles, Calif.; and
the Department of Psychiatry, Western Psychiatric Insti-
tute and Clinic, University of Pittsburgh School of Medi-
cine, Pittsburgh, Pa. The study was approved by the insti-
tutional review boards of all institutions. The main results
of this study have been reported elsewhere.® All patients
were fully informed about the benefits, risks, and poten-
tial side effects involved in participating in this study and
signed informed consent. Inclusion criteria were (1) a
DSM-III-R diagnosis of schizophrenia or schizoaffective
disorder established by a structured clinical interview
(Structured Clinical Interview for DSM-III-R [SCID], Pa-
tient Version'?); (2) age 20-55 years; (3) clinically man-
ageable in the community despite continuing psychotic
symptoms; (4) documented failure on trials of 2 neuro-
leptic drugs at dosages equivalent to or greater than 600
mg/day chlorpromazine for at least 6 weeks and 1 trial
of a neuroleptic at doses equivalent to 250-500 mg/day
chlorpromazine for at least 4 weeks; (5) presence of per-
sistent psychotic symptoms as evidenced in a rating of
moderate (4 or more) on at least 1 of the 4 psychosis items
(conceptual disorganization, suspiciousness, hallucinatory
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behavior, unusual thought content) of the Brief Psychiatric
Rating Scale (BPRS)."

After baseline assessments of patients, all psychotropic
medications were tapered and double-blind study medi-
cation was titrated over a period of 5 weeks. The titration
schedule aimed at reaching 500 mg/day of clozapine at the
end of 5 weeks. If patients showed intolerable side effects,
the titration could be slowed down or stopped at a lower
dose. The minimum dose that had to be reached was 250
mg/day of clozapine. If clinically indicated, the dose could
be further increased up to a maximum of 850 mg/day of
clozapine.

Assessments of psychopathology were performed with
the BPRS - Anchored Version'* (severity scale 1-7), the
Scale for the Assessment of Negative Symptoms (SANS),"
and the Clinical Global Impressions-Severity of Illness
(CGI-S) and Change scales.'® The premorbid functioning
of patients was assessed using a questionnaire covering
education and work history and categorized as “very well,”
“moderately well,” and “poorly.”

Acute EPS were assessed with the Simpson-Angus
Scale'” and the Barnes Akathisia Scale.'®

Assessments of psychopathology and side effects were
performed weekly for the first 5 weeks, every 2 weeks
until week 17 of the study, and subsequently at weeks 23
and 29.

Treatment response was defined as a reduction of the
BPRS psychosis factor (sum of items “conceptual disor-
ganization,” “suspiciousness,” ‘“hallucinatory behavior,”
andg*unusual thought content™) of 20% or more that was
Sustairied over at least 2 consecutive ratings.

The folléwing variables were evaluated with respect
to their,association with treatment response to clozapine:
sex, age{ age at first psychiatric symptom, age at first
hospitalizatign, daration of illness (defined as time since
first hospitalization);gremorbid functioning, and psycho-
pathology and extrapyramidal side effects at study base-
line. The measures of psyehopathology were the BPRS
total score, the BPRS psychosisTfactor score, the score on
the suspiciousness/paranoia item ©fithe BPRS, the SANS
total score (sum of the 4 global rating$), and the CGI-S score.
As a measure of acute EPS we used (1) the sum of the scores
on the items gait, arm dropping, cogwheeling;,and rigidity
of the Simpson-Angus Scale (referred to as EPS score) and
(2) the global score on the Barnes Akathisia Scale.

The association of the selected variables with treatment
was assessed by comparing responders and nonresponders
with regard to the baseline values of the selected variables
with the help of t tests for continuous and chi-square tests
for categorical data, respectively (o = 0.05, 2-tailed).

RESULTS

A total of 37 patients (26 male/11 female) were as-
signed to the clozapine treatment group. Their mean + SD
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Table 1. Baseline Characteristics of 37 Chronically Psychotic
Outpatients With Schizophrenia®

Total Non-
Sample Responders responders

Characteristic N=37) (N=22) (N =15) Significance
Sex 26M/11F  13M/9F 13M/2F <.10
Age, mean =SD,y  41.1+10.2 41.1+£9.7 41.1=11.2 NS
Level of premorbid 69/31 67/33 73/27 NS
functioning, %P
Age at first symptom, 21.9+5.0 22.1x42 21.7x6.1 NS
mean = SD, y
Age at first 243+6.7 232x38 258x94 NS
hospitalizatigh)
mean + SD,'y-

Duration of illness, 192109 19.0+10.3 194 +12.1 NS

mean = SD, y

CGI-S scale score, 49 = 0.8 4708 53+09 <.05
mean + SD

BPRS total score, 4744 1073, 47.8+10.0 46.8 = 11.1 NS
mean + SD

BPRS psychosis
factor score,
mean = SD

BPRS suspiciousness/ 4.1 1.9
paranoia item,
mean * SD

SANS total score,
mean * SD

EPS score,
mean + SD¢

Barnes Akathisia
Scale global score,
mean = SD

“Abbreviations: BPRS = Brief Psychiatric Rating Scale,

CGI-S = Clinical Global Impressions-Severity of Illness,

EPS = extrapyramidal symptoms, NS = nonsignificant,

SANS = Scale for the Assessment of Negative Symptoms.

Sum of items: gait, arm dropping, cogwheeling, and rigidity.

““Very good” or “moderately good” versus “poor.”

163+39 " 59 3.8 17.0+4.2 NS

4117 A41+22 NS

103 +3.5 92+3.0 11.843.5 <.05

15220 09=+1.0 24z27 <.10

0.8+1.1 0.8+x12 0.8%038 NS

age was 41 = 10 years and their age at first hospitalization
24 + 7 years. Further characteristics are given in Table 1.

Twenty-two patients (59%) met our response criterion.
At baseline, i.e., before starting clozapine treatment, these
22 responders were rated as significantly less ill on the
CGI-S and demonstrated a significantly lower level of
negative symptoms as assessed by the SANS total score
than patients who never met the response criterion (see
Table 1). Responders also tended to have lower levels of
acute EPS at baseline than nonresponders. Among female
patients the response rate was higher than in men, although
this difference failed to reach significance (see Table 1).
With regard to all other variables, responders and non-
responders did not differ significantly.

In order to further explore our results, we entered the
variables that were found to differentiate between respon-
ders and nonresponders at a significance level of 0.1 into
a Cox regression analysis (Table 2). A Cox regression
analysis permits assessment of the unique predictive power
of both continuous and categorical variables while con-
trolling for the contributions of all others. The variables
entered into the Cox regression analysis were sex, CGI-S
score, SANS total score, and EPS score. The overall
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Table 2. Cox Regression Analysis®

Wald  Hazard % Change
Variable %2 Ratio in Hazard® Significance
CGI-S score 8.74 0.231 =77 <.01
EPS score 5.44 0.578 —42 <.05
SANS total score 4.47 0.831 -17 <.05
BPRS total score 5.64 1.092 9 <.05
Sex 2.12 0.462

20verall xz =19.04, df = 5, p < .005. Abbreviations: BPRS = Brief
Psychiatric Rating Scale, CGI-S = Clinical Global Impressions-
Severity of Illness, EPS = extrapyramidal symptoms, SANS = Scale
for the Assessment of Negative Symptoms.

The estimated change of the hazard that a subject is a responder when
the associated variable changes by 1 point. For instance, for a 1-point
increase of the CGI-S score, the hazard of responding to clozapine
decreases by 77%.

regression analysis was significant (yx* = 13.15, df =4,
p < .05). Of the 4 variables, only the CGI-S score and
the EPS score were individually significant predictors of
responder/nonresponder status (p <.05). For both vari-
ables, increased scores were associated with a reduced
likelihood of responding to clozapine. Although the Cox
regression analysis using these variables provided a good
fit of the data, additional models were explored using
different combinations of variables. We thus found that
adding the BPRS total score as a predictor to the 4 vari-
ables previously included in the Cox regression analysis,
the best fit of the data was achieved (y* = 19,04, df = 5,
P < .005; see Table 2). In this model, the CGI-S score was
significant at the p < .01 level, while the BPRS total score,
the ERS score, and the SANS total score were significant
ap the(pk .05 level. Again, gender was not significant.
Thus, afterdccounting for effects of all other variables in
the regression’ analysis, increases in CGI-S scores, SANS
total scor€; and EPS score individually predicted a smaller
chance of résponding to clozapine, whereas a higher BPRS
score was assoeiatedwith a higher likelihood to respond.
In practical terms, an inétgase of 1 point on the CGI-S scale
reduced the chance of being a responder by approximately
77%. Similarly, an increase of‘1 Peint in the EPS score was
associated with a decrease of th€ ¢hance to respond by
about 42% (see Table 2).

DISCUSSION

In this study, the association of specific clinieal charac-
teristics of chronically psychotic and partially treatment-
refractory schizophrenic patients with response to cloza-
pine was investigated. A lower severity of illness, a lesser
degree of negative symptoms, and fewer EPS during treat-
ment with typical antipsychotics were associated with a
favorable response to clozapine treatment. In contrast to
these variables, which describe patient characteristics just
prior to initiation of clozapine treatment, none of the vari-
ables providing information about the patients’ history of
illness differentiated responders from nonresponders. In
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particular, neither age at onset of symptoms nor age at first
hospitalization was associated with response to clozapine
as has been observed in previous studies.

The main finding of our study is that among patients who
have only partially responded to treatment with conven-
tional agents, those who are considered less ill overall and
show fewer negative symptoms respond better to clozapine.
This finding contrasts with results of other studies that
reported higher Positive and Negative Syndrome Scale
(PANSS)" and BPRS scores to be associated with more
improvemeft’after 10 to 12 months of treatment with clo-
zapine.’ This diScrepancy may be due to the different
patient groups investigated. While these studies included
mostly patients with/&,high use of inpatient services, our
patients were functibning en an outpatient basis.' However,
some, albeit indirect, support of an association of treatment
response with higher symptom Jevels at baseline is given
by our finding that a higher BPRS<total score was associ-
ated with a greater likelihood of responding to clozapine,
after the effects of illness severity, n€gative-symptoms, and
EPS were statistically controlled for. Althodgh this may be
a chance finding, it may relate to the_factthat more items
in the BPRS assess positive symptoms afid coniplaints than
negative symptoms. This finding would thus,indigate that
for any given level of illness severity, patientspwith njore
positive symptoms, as reflected in a higher BERS tefat
score, were more likely to respond to clozapine.

We could not confirm that clozapine responders show
higher EPS at baseline.* In contrast, in our sample highér
EPS scores at baseline were associated with a decreased
likelihood of responding to clozapine. This discrepancy
between our findings and those reported by earlier studies
is most likely attributable to differences in patient selec-
tion since the prior studies that reported such an associa-
tion also included patients with intolerance to conven-
tional treatment. Such an inclusion criterion also selects
patients who are not necessarily true nonresponders. Thus,
the reported association of EPS and treatment response in
the studies may just reflect the fact that patients intolerant
to treatment with conventional antipsychotics demonstrate
a greater response to clozapine than patients who are truly
refractory to conventional treatment. However, our find-
ing of lower EPS prior to clozapine treatment in respond-
ers to clozapine is in agreement with the results of studies
of conventional antipsychotics in which worse outcome
was demonstrated in patients who developed EPS.2*2
Moreover, it supports earlier suggestions that the occur-
rence of acute EPS may identify subgroups of patients
with subtle differences in the pathophysiology underlying
their disease® and affecting treatment outcome. However,
it is also conceivable that those patients who showed more
EPS were receiving higher doses of typical antipsychotics
prior to enrolling in the study because they were more re-
fractory to treatment. This hypothesis could not be tested
directly in our analysis.
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In an analysis of the patient sample of the original study
by Kane et al.,' Honigfeld and Patin® found that among 46
variables investigated, only the diagnosis of a paranoid
subtype of schizophrenia, a low score on the grandiosity
item of the BPRS, and more past hospitalizations predicted
outcome. Other studies have also reported an association
of paranoid features with treatment response.*® Again, in
our patient sample such an association was not observed.

This study is limited by the rather moderate sample size.
Thus, our failure to replicate findings of previous studies
may also be the result of the limited power of this study.

CONCLUSION

In conclusion, in a methodologically rigorous long-term
study of chronically psychotic schizophrenic outpatients,
patients who responded to clozapine were less ill at base-
line as demonstrated by lesser severity of illness and lower
negative symptoms and exhibited less EPS. These findings
suggest that factors similar to those determining response
to conventional antipsychotics are also associated with
response to clozapine. However, the observed differences
between responders and nonresponders, albeit statistically
significant, were small. Thus, while our findings may in-
fluence the clinician’s hope of seeing a response in a given
patient, trial and error still remain the best option to find
out which patient will benefit from clozapine.

Drug names: chlorpromazine (Thorazine and others), clozapine (Cloza-
ril and others), haloperidol (Haldol and others), olanzapine (Zyprexa),
guetiapipe,(Seroquel), risperidone (Risperdal).
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