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■ Abstract This study aims at identifying potential
predictors of clinical response and functional outcome
in 101 neuroleptic-refractory patients with a DSM-III-R
diagnosis of schizophrenia (N = 34), schizoaffective dis-
order (N = 30) or bipolar disorder with psychotic fea-
tures (N = 37), naturalistically treated with clozapine
over a 48-month period. The “clinical response” and
“functional outcome” criteria were respectively defined
a priori as: a reduction of at least 50 % in the Brief Psy-
chiatric Rating Scale total score in one evaluation with
respect to baseline; and a Global Assessment of Func-
tioning Scale score of at least 50. Several clinical and so-
cio-demographic variables were assessed at baseline
and only the diagnosis of bipolar disorder was signifi-
cantly related with the clinical response. Variables sig-
nificantly related with the functional outcome were fe-
male gender,university education and early age at onset.
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Introduction

Clozapine is well established for the treatment of psy-
chotic patients, either schizophrenics, bipolars or

schizoaffectives, also when refractory and/or intolerant
to conventional antipsychotics [4, 7–9, 14, 19, 28, 29, 33].
Several studies [6, 11, 15, 16, 18, 23] have investigated
possible predictors of response in patients on clozapine,
reporting a favourable role of: paranoid schizophrenia
subtype [11, 15], male gender [15], later age at onset [15,
23], shorter duration of illness [15], higher levels of pos-
itive [20, 24, 30] and lower levels of negative symptoms
[11, 30]. Limits of these studies were: small sample sizes
and short terms of observation. The latter enabled to in-
clude patients who might have met the response crite-
rion after several months, in fact our previous study on
patients on clozapine reported a time course to response
on average 3 months for bipolars, 6 months for schizoaf-
fectives and 24 months for schizophrenics [9].

The present study is aimed at identifying the poten-
tial predictors of clinical response and functional out-
come in a sample of 101 neuroleptic-refractory psy-
chotic patients who were assigned to a naturalistic,
open-label, long-term (48 months) clozapine study.

Method

■ Study sample

A total of 101 treatment-resistant psychotic patients were consecu-
tively recruited for a clozapine naturalistic follow-up program at the
day-hospital service and wards of the Department of Psychiatry, Uni-
versity of Pisa, Italy. The sample and method of this follow-up study
are described in detail elsewhere [9]. Patients presented a diagnosis of
schizophrenia (N = 34), schizoaffective disorder (N = 30) or bipolar
disorder with psychotic features (N = 37),according to DSM-III-R [1].
Fifty-four patients (58.8 % of schizophrenics, 36.7 % of schizoaffec-
tives, and 62.2 % of psychotic bipolars) discontinued the treatment
with clozapine during the 48-month follow-up period. Reasons for
discontinuation and clozapine dosages are described in detail else-
where [9]. In addition to clozapine patients were administered: typi-
cal neuroleptics (42.6 %), anticonvulsants (22.8 %), antidepressants
(47.5 %), benzodiazepines (12.9 %) and lithium (11.9 %). Patients re-
ceived doses of concomitant neuroleptic therapy no greater than the
equivalent of 150 mg/day of chlorpromazine. Compliance to clozap-
ine was investigated during clinical assessment through direct ques-
tion to patients and accompanying relatives.
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■ Assessment of patients’characteristics

Severity of psychopathology was assessed at baseline and after 1, 3, 6,
12,18,24,36 and 48 months by using the 18-item Brief Psychiatric Rat-
ing Scale (BPRS) [21] on a 0–6 scoring scale. “Clinical response” cri-
terion was defined a priori as a reduction of at least 50 % in BPRS to-
tal score in one evaluation with respect to baseline.

Psycho-social and occupational functioning was measured by us-
ing the Global Assessment of Functioning Scale (GAF) [13] referred
to the previous year. GAF scale was administered at baseline and af-
ter 12, 24, 36 and 48 months of treatment or at the discontinuation.
The criterion for “functional outcome” was defined a priori as a GAF
score of at least 50.

Sixteen clinical and socio-demographic variables, collected at
baseline, were evaluated as potential predictors of clinical response
and functional outcome (continuous variables were dichotomised
based on the sample median): family history for psychiatric disorder,
employment (unemployed, worker, office-worker, student, retired or
housewife), marital status (single, married or divorced), current age

(≤ 32 or > 32), treatment with clozapine monotherapy or with a com-
bination of clozapine and other drugs, education (primary school,
secondary school, high school, university), gender, diagnosis (schizo-
phrenia, schizoaffective or bipolar disorder), age at onset (≤ 19 or > 19
yrs), GAF total score (≤ 31 or > 31), BPRS total score (≤ 51 or > 51) and
its 5 factors’ score (Anxiety-Depression ≤ 10 or > 10; Anergia ≤ 10 or
> 10; Thought disorder ≤ 12 or > 12; Activity ≤ 9 or > 9; Hostility-Sus-
piciousness ≤ 9 or > 9).

■ Statistical analysis

Patients’ baseline characteristics were compared across diagnoses by
exact tests (categorical variables) and non-parametric tests (continu-
ous variables). Cox multivariate regressions [10] were then applied to
model time to clinical response and time to functional outcome, sep-
arately.At first,all the recorded patient’s characteristics were included
as independent variables. Then, only the eleven significant (p-value
< 0.05) predictors and confounders were kept in the final models pre-

Fig. 1 Hazard ratios (diamonds) for
achieving the clinical response criterion,
hazard ratios (grey spots) for achieving
the functional outcome criterion and
95% confidence intervals (whiskers),
from cox regression final model, associ-
ated with different characteristics of 101
patients treated with clozapine
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sented in the present paper: education, gender, diagnosis, age at on-
set, GAF score and BPRS total and its 5 factors’ score. All the pairwise
interaction terms were nonsignificant and left out of the final model.

Results

The clinical and socio-demographic variables consid-
ered were introduced into a Cox regression model in or-
der to detect their association with the clinical response
(see Fig. 1).Among these variables, only the diagnosis of
bipolar disorder was significant when compared to
schizophrenia, with bipolars being more likely to re-
spond (p-value < 0.05). The following variables tended
to be favourably associated with the clinical response
even though not statistically significant: schizoaffectives
vs schizophrenics; university graduated patients vs pri-
mary educated; females; higher BPRS and GAF total
scores; and lower BPRS Thought Disorder and Anergia
factor scores.

The eleven variables considered were introduced into
a Cox regression model in order to detect their associa-
tion with the functional outcome (see Fig. 1). Females
(p < 0.01), graduated patients vs primary educated
(p < 0.05), and patients with early age at onset (p < 0.05)
were significantly more likely to achieve the functional
outcome.The following variables tended to be favourably
associated with the functional outcome even though not
statistically significant: bipolars and schizoaffectives vs
schizophrenics, higher GAF scores, lower BPRS total
scores and higher scores in BPRS Anxiety-Depression,
Anergia, Thought Disorder and Activity factors.

Discussion

In the present study, bipolar and schizoaffective patients
were more likely to meet the clinical response and func-
tional outcome criteria than schizophrenic patients, al-
though the association was significant only for bipolar
patients with respect to the clinical response.These find-
ings are consistent with previous studies reporting
greater clozapine efficacy in the treatment of affective
psychosis [8, 19, 32] than of schizophrenia.

Our results showed female gender to be more likely to
meet the functional outcome criterion besides later age
at onset. Previous results on gender differences are not
consistent: some authors found a poorer response to an-
tipsychotic drugs in schizophrenic men [2, 25, 26, 29],
whereas others found female gender to be predictor of
poor response to clozapine treatment [15, 16].

According to previous studies [5, 15–17, 31], higher
baseline level of psychosocial and occupational func-
tioning and university education correlated positively
with the clinical response and the functional outcome,
significance was only detected between functional out-
come and university education.

A more severe baseline global psychopathology was
positively associated with the clinical response, consis-

tent with previous findings [20, 24, 30], and negatively
associated with the functional outcome. In the present
report poorer clinical response was associated with
higher BPRS Anergia factor scores, in line with other
studies [11, 30], and with higher BPRS Thought Disor-
der factor scores, in contrast with other studies [20]. The
functional response was favourably but not significantly
associated with higher scores in four BPRS factors (Anx-
iety-Depression, Anergia, Thought Disorder and Activ-
ity). These findings require further studies, also consid-
ering that other authors suggested the presence of the
same symptomatology, present across different diag-
noses, that might define subpopulations of importance
for targeted therapies [27].

Unfortunately, the open design of this study does not
allow us to distinguish to what extent the predictors of
response identified are related to clozapine treatment
and to other variables, such as the natural course of ill-
ness, particularly among bipolar, schizoaffective and
schizophrenic patients and additional drugs to clozap-
ine. Also, the relatively small sample size hindered the
possibility of considering the joint effect of the several
variables available in large multivariate models. Despite
the long-term follow-up, much longer than the majority
of similar studies reported in the literature, the present
study presented higher rates of compliance than previ-
ous clozapine studies comparable for length of observa-
tion [3, 9, 12].

Further randomised double-blind, placebo-con-
trolled studies are necessary to better estimate the role
of the predictive factors identified by the present report
in determining the response to clozapine.
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