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■ Abstract Aims of the study To assess the impact of
olanzapine versus conventional neuroleptic therapy
among subjects with schizophrenia on ratings of tardive
dyskinesia (TD).Method The naturalistic study was con-
ducted in three psychiatric hospitals in Brazil. Patients
had a diagnosis of schizophrenia and related disorders
(DSMIV) and with a BPRS score > 24.Patients were eval-
uated by means of the PANSS scale for symptomatology
(Kay et al. 1986), the Clinical Global Impression, The
UKU side effect rating scale (Lingjaerde et al. 1987), and
the Tardive Dyskinesia AIMS scale (Guy et al. 1976). Pa-
tients were seen by the treating physician routinely
while hospitalized and then monthly on an out-patient
basis.All scale assessments were repeated after 9 months
of discharge. Result The sample was comprised of 190
patients (99 in the olanzapine and 91 in the standard
treatment), with a completion rate of 88.2 % for olanza-
pine and 84.9 % for the conventional treatment

(p = 0.385, n. s.). The mean change from baseline in the
PANSS total score favored olanzapine regarding nega-
tive symptoms (2.3, 95 % C. I. 0.6–4.1, p < 0.001); and
general psychopathology (4.0, 95 % C. I. 0.8–7.2,
p < 0.02) factors. TD was defined by applying Morgen-
stern & Glazer (1993) and Schooler & Kane (1982) crite-
ria, on the basis of the AIMS scale. Both results favored
olanzapine at the end of the follow-up (Morgenstern &
Glazer: 25.6 % versus 56.3 %; Schooler & Kane: 16.3 %
versus 45.2 %). At the end of the follow-up, by using the
overall rating of the AIMS scale, the presence of TD was
2.3 % for olanzapine (2/87), and 16.7 % (12/72) for the
conventional treatment. Conclusions The results of this
open label naturalistic trial showed that olanzapine had
an impact on negative symptoms, decreased general
psychopathology and reduced the risk of tardive dyski-
nesia.

■ Key words schizophrenia · tardive dyskinesia ·
randomized controlled trial · olanzapine · typical
antipsychotic

Introduction

Tardive dyskinesia (TD) is a distressing syndrome, in-
volving late onset symptoms of involuntary, often rapid,
and abnormal movements. The mouth and tongue are
the parts of the body most commonly affected, leading
patients to experience stigma, undermining adherence
to treatment. The Abnormal Involuntary Movement
Scale (AIMS) has been an important research tool for
the classification of TD. The abnormal involuntary
movements are scored for seven body areas (face, lips,
jaw, tongue, upper extremities, lower extremities,
trunk), in a 5-point rating scale. Schooler and Kane
(1982) defined TD as the presence of at least moderate
abnormal, involuntary movements in one or more body
areas or at least mild movements in two or more body
areas, and Morgenstern & Glazer (1993) used the crite-
rion of a total AIMS score of 3 or more in the rating of
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these seven areas or at least the presence of one
anatomic score of 2 or more. The only difference be-
tween the two criteria is the count of mild and abnormal
movements that would be 2 for Schooler and Kane and
3 for Morgenstern & Glazer. As there is no consensus
about a valid diagnosis of TD, the use of these opera-
tional criteria is part of a common vocabulary strategy
for defining cases. In addition, these symptoms should
follow the administration of an antipsychotic over a pe-
riod of at least 3 months in the absence of any other rea-
son to explain these involuntary movements. These case
definitions are important for obtaining homogenous
populations, to test the hypothesis of etiology and clini-
cal course of the syndrome.

Llorca et al. (2002) have showed the existence of two
studies reporting the occurrence of TDs in the course of
treatment with olanzapine (Beasley et al. 1996, 1999; By-
master et al. 1996). Tollefson et al. (1997b) combined
data from three clinical trials (n = 904), comparing the
incidence of treatment-emergent TD with olanzapine
(up to 20 mg/day) and haloperidol (up to 20 mg/day).
The incidence of newly emergent TD was significantly
lower in olanzapine-treated patients compared with
haloperidol-treated patients (1.0 versus 4.6 %). Beasley
et al. (1999) compared 1192 patients under olanzapine
with 522 under haloperidol (including some patients
used by Tollefson et al. 1997a), after 2.6 years of treat-
ment. Overall, the one year risk of developing TD was
2.59 % with olanzapine and 8.02 % with haloperidol. Pa-
tients with a previous diagnosis of TD were excluded
from the analyses. It has been estimated by Glazer (2000)
that the annual risk of TD associated with typical an-
tipsychotics ranges approximately between 4 % and 8 %.
Moreover, Glazer et al. (1993) have estimated the risk of
TD by means of a cohort study of 362 chronic psychi-
atric patients exposed to conventional anti-psychotics.
The risk in the first 5 years was 31.8 %, and increased to
68.4 %, between 20 and 25 years. The aim of this study
was to compare the presence of TD for olanzapine and
conventional anti-psychotics, by means of a naturalistic
effectiveness trial for schizophrenia and related disor-
ders, after a nine-month follow-up, in three psychiatric
hospitals in Brazil.

Method

The study was conducted in three psychiatric hospitals: Hospital
Anna Rech, located in Caxias do Sul, a city in the South, the Pax Clin-
ica Psiquiatrica in Goiania, in the Western part of the country, and a
hospital from Salvador, in Northeast Brazil. These three hospitals are
contracted by the Unified System of Health (SUS) to provide care for
acute psychiatric admissions. All these hospitals offer assistance for
severely ill patients.

■ Study subjects

All consecutive admissions, who received a diagnosis of schizophre-
nia or related disorders according to the DSM IV and presented a rat-
ing higher than 24 in the BPRS (extracted from the PANSS interview),
were eligible for the trial. The study was restricted to people aged be-

tween 18 and 55 years old, and who were living in a 60 km area within
the hospital. Patients were excluded if presenting a severe physical
disorder, history of epilepsy, or previous use of any atypical antipsy-
chotic in the last four months. After informed consent, patients un-
derwent physical examinations (height and weight) and electrocar-
diogram. Laboratory tests included urinalysis, serum chemistry,
hematology, and hepatitis B serology. Patients with significantly ele-
vated laboratory measures were excluded from the study if not phys-
ically well to undertake antipsychotics. The screening phase was
planned to take less than 3 days and clinicians were allowed to use
medicines to control agitation if necessary.

■ Randomization and blindness

After a description of the study, informed written consent was ob-
tained from the patient and/or a key relative. Randomization was per-
formed only after medical clearing and consent was received. A cen-
tral office was responsible to inform the clinician about treatment
allocation into olanzapine or conventional treatment. The study was
designed by JJM and MSL, and the protocol was submitted and ap-
proved by the Ethical Committee of the Federal University of São
Paulo. The interviewers who assessed patients were psychiatrists or
psychologists, not belonging to the hospital staff and blinded to the
aims of the study. They were trained for interviews by JJM and MSL.

■ Study design

Patients admitted with a diagnosis of schizophrenia or related disor-
ders (schizoaffective or schizophreniform) by the DSMIV and with a
BPRS > 24 (extracted from PANSS scale) were asked to consent to be
randomized either to olanzapine or to conventional neuroleptic treat-
ment. They were required to be living with a relative in an area within
60 kilometers of the hospital, in order to allow follow-up visits in the
same in-patient facility and with the same doctor. Patients with seri-
ous suicidal risk,physical illness (such as cancer or severe hepatic dis-
ease), female patients who were pregnant or lactating, and those who
had received treatment with clozapine or risperidone in the previous
4 weeks were excluded. Subsequently doctors were advised to adhere
to their routine approach to clinical practice. The dose of the an-
tipsychotic could be titrated upward or downward as clinically indi-
cated. Prophylactic use of anti-cholinergics was discouraged, but not
prohibited. After randomization patients were evaluated by means of
the PANSS scale for symptomatology (Kay et al. 1986), the Clinical
Global Impression (CGI), the UKU side effect rating scale (Lingjaerde
et al. 1987), and the Abnormal Involuntary Movement Scale for Tar-
dive Dyskinesia AIMS (Guy 1976). The trained interviewers carried
out the research assessments blinded to the treatment allocations and
the aims of the study. Adverse events were recorded irrespective of
their potential relationship to treatment, using the COSTART dictio-
nary. Patients were seen by the treating physician routinely while hos-
pitalized and then monthly on an out-patient basis. The AIMS and
PANSS assessments were therefore carried out at randomization and
after 9 months of discharge. The research team was well calibrated for
these evaluations at the beginning of the study, though an inter-rater
reliability of the scales during follow-up was not performed.

The site of the study was entered into each of the models to de-
termine whether controlling for this altered findings on the main out-
comes. All analyses were carried out on an intent-to-treat basis, in
which all patients were randomly assigned. Patients were included in
the analysis of change if they had both a baseline and at least one post-
baseline observation. Total scores on rating scales were derived from
the item scores, and if any single item score was missing the total sore
was treated as missing. All end point analyses used a Last-Observa-
tion-Carried-Forward (LOCF) algorithm. For all analyses, main ef-
fects were tested at a two-sided alpha level of 0.05.
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Results

■ Social and demographic characteristics

The sample comprised 190 patients (99 in the olanzap-
ine and 91 in the standard treatment). Twelve subjects
under olanzapine (12 %) and 14 under conventional
treatment (15 %) did not complete follow-up, a diffe-
rence not statistically significant (p = 0.385, n. s.), with
an overall completion rate of 86 %. There was one with-
drawal in the olanzapine because of an adverse event.
For lack of efficacy the treatment was interrupted for 7
olanzapine and 5 conventional cases. There were no sig-
nificant differences between the olanzapine and con-
ventional treatment groups on any demographic vari-
able (Table 1). The sample was mainly comprised of
males,Caucasians,with approximately a ten year history
of the disease. At the end of the study, 88 patients were
under olanzapine (mean = 10.47, s. d. = 2.45, me-
dian = 10.00), and most of the patients in the conven-
tional treatment were under haloperidol (73/91,
mean = 15.82, s. d. = 23.73, median = 10.00). The second
antipsychotic most used was chlorpromazine (13/91,
mean = 346.15, s. d. = 150.64, median = 300.00). The me-
dian of antipsychotic usage shows the standard doses
usually applied in routine clinical practice.

■ Psychopathology

There were no significant differences between the two
groups for clinical characteristics (Table 2). These pa-
tients were severely symptomatic as shown by all PANSS
assessments at baseline. A total of 46 % in the olanzap-
ine group and 31 % in the conventional treatment had a
global severity clinical rating lower than 2 at the end of
the follow-up (two-sided chi square = 4.09, 1d. f.,
p = 0.05). The mean endpoint scores of the PANSS,
scored on a 1 to 7 scale, can be seen in Table 3. The two
treatments did not differ significantly for positive symp-
toms. For negative symptoms there was a superiority of
olanzapine for all symptomatology, with significant dif-
ferences for blunted affect, emotional withdrawal and
social withdrawal. In the general psychopathology as-
sessments, three symptoms were statistically significant
for olanzapine: somatic concern, motor retardation and
poor attention.All the subscales’ mean differences at the
PANSS were in favor of olanzapine: 1.2 for the positive
symptoms (95 % C. I. –1.0–3.4, p = 0.30); 2.3 for the neg-
ative symptoms (95 % C. I. 0.6–4.1, p < 0.001); and 4.0 for
general psychopathology (95 % C. I. 0.8–7.2, p < 0.02).

The two groups were compared, based on the pro-
portion of patients who had a reduction of 40 % or more
on the PANSS scale: 46 % for olanzapine and 35 % for
conventional treatment were found, a difference not sta-

Characteristic Olanzapine (N = 99) Conventional (N = 91) Analysis

n % n % χ2 Df P

Site 0.042 2 0.979
Caxias 60 57.7 54 58.1
Goiânia 25 24.0 23 24.7
Salvador 19 18.3 16 17.2

Males 78 77.2 76 82.6 0.865 1 0.352

Race 0.797 2 0.671
Caucasian 65 53.3 57 46.7
African descent 22 55.0 18 45.0
Other 14 45.2 17 54.8

Not married 89 88.1 73 79.3 2.135 1 0.144

mean SD mean SD t-test df p

Age (years) 34.05 8.84 33.52 8.66 0.171 1 0.679

Table 1 Social and demographic characteristics of
patients assigned to olanzapine or conventional
treatment

Olanzapine Conventional
treatment

mean SD mean SD t-test df P

Age (years) 34.05 8.84 33.52 8.66 0.171 1 0.679

Length of illness 11.60 8.82 10.92 7.11 0.321 1 0.572

Age of onset (years) 22.03 6.82 22.78 7.92 0.473 1 0.492

Positive symptoms 28.01 7.27 26.14 7.56 1.807 188 0.803

Negative symptoms 26.06 7.28 26.03 7.64 0.025 188 0.756

Total PANSS 103.69 22.78 98.76 23.45 0.165 188 0.685

CGI severity 1.99 0.09 2.00 0.01 0.954 188 0.341

Table 2 The baseline characteristics for severity of
illness
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tistically significant (chi square = 2.01, 1 d. f., p = 0.156).
However,when this comparison was carried out for 20 %
or more, 68 % was found for olanzapine and 38 % for
conventional treatment, a significant difference (chi
square = 11.11, 1 d. f., p < 0.001). The intention to treat
analysis, i. e., giving the worst prognosis to all missed
olanzapine cases resulted in 60 % for olanzapine and
38 % for conventional treatment, a significant difference
(chi square = 9.77, 1 d. f., p < 0.01). The effect of the site
on treatment response was tested,and no interaction be-
tween treatment site and the PANSS measures was
found.

■ Abnormal movements

The AIMS scale is comprised of seven items related to
assess specific abnormal movements (face, lips, jaws,
tongue,upper extremities, lower extremities and trunk),
scored on a five point scale (1 for none, normal to 5 se-
vere). Moreover, five global judgments scores were per-
formed for the following items: Tardive Dyskinesia, In-
capacitation due to the Abnormal Movements, Patient
Awareness, Choreoathetosis and Dystonia. As can be
seen in Table 4, none of the seven body items were sig-
nificantly different in the two groups at baseline. At the
end of follow-up, all assessments were statistically sig-
nificant in favor of olanzapine. Table 5 summarizes the
prevalence of TD by applying Morgenstern & Glazer
(1993) (sum of the seven anatomical item scores above
or equal to three, and at least one of the seven items
above or equal to 2) and Schooler & Kane (1982) criteria

(at least one of the seven anatomical item scores equal
toor above 3, or at least two anatomical item scores
above or equal to 2). In both criteria olanzapine showed
a lower prevalence of TD at the end of the study.At base-
line the proportion of TD was not statistically different
between the two groups for both criteria.However,at the
end of the follow-up, there was a reduction for olanza-
pine of 21.8 % (Morgenstern & Glazer) and 26 %
(Schooler & Kane). In the conventional treatment the
proportion of TD remained similar in the follow-up pe-
riod. Further analysis was carried out by grouping rates
in global assessment, 1 and 2 (minimal) as not present-

Olanzapine Conventional LOCF Significance
N = 84 N = 72 (95% C. I.)
Mean (s. d.) Mean (s. d.) Mean (Differences)

Positive Symptoms 14.7 (6.82) 14.9 (7.98) 1.2 (–1–3.4) P = 0.30

Negative Symptoms 19.6 (6.10) 22.1 (7.51) 2.3 (0.6–4.1) P < 0.01

General Psychopathology 31.6 (11.3) 34.0 (12.5) 4.0 (0.8–7.2) P < 0.02

Total Scores 65.9 (21.7) 71.1 (25.8) 4.9 (–1.7–11.6) P < 0.01

CGI Severity 1.5 (0.5) 1.7 (0.5) 0.2 (0.003–0.3) P < 0.05

Table 3 End-point scores of the two groups and
mean differences, corrected by analysis of covariance
for baseline values (LOCF 95% C. I.)

Baseline 9-month follow-up

Olanzapine Conventional p-value Olanzapine Conventional p-value
Mean (s. d.) Mean (s. d.) Mean (s. d.) Mean (s. d.)

Face 0.65 (1.47) 1.06 (2.04) 0.118 0.21 (0.77) 1.00 (2.15) 0.002

Lips 0.42 (1.28) 0.82 (1.84) 0.087 0.03 (0.44) 1.52 (4.82) 0.006

Jaw 0.34 (1.18) 0.60 (1.84) 0.257 0.02 (0.48) 1.30 (4.64) 0.015

Tongue 0.21 (0.87) 0.19 (0.67) 0.895 0.08 (0.32) 0.27 (1.04) 0.046

Upper extremities 2.12 (3.99) 2.56 (4.24) 0.469 0.44 (1.16) 3.70 (7.71) 0.000

Lower extremities 1.16 (2.39) 2.11 (4.46) 0.069 0.52 (1.67) 2.38 (4.15) 0.000

Neck & trunk 0.87 (2.55) 1.42 (3.74) 0.240 0.19 (1.05) 1.67 (3.92) 0.001

Table 4 The mean comparisons of the AIMS scores
between olanzapine and conventional antipsychotics
at baseline and after the 9-month follow-up

Table 5 Tardive dyskinesia according to Morgenstern & Glazer and Schooler &
Kane, at baseline and after the 9-month follow-up

Morgenstern & Glazer TD RR (C. I. 95%) p-value

Baseline
Olanzapine 47.4% 0.78 (0.60–1.02) 0.070
Conventional 60.7%

9-month follow-up
Olanzapine 25.6% 0.45 (0.30–0.69) 0.000
Conventional 56.3%

Schooler & Kane TD RR (C. I. 95%) p-value

Baseline
Olanzapine 42.3% 0.90 (0.65–1.23) 0.500
Conventional 47.2%

9-month follow-up
Olanzapine 16.3% 0.36 (0.21–0.62) 0.000
Conventional 45.2%
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ing an abnormal movement and 2,3,4 as presenting the
condition. The presence of TD was 2.3 % for olanzapine
(2/87), and 16.7 % (12/72), for the conventional treat-
ment. The prevalence of Tardive Dyskinesia in the con-
ventional treatment was 4.1 times higher than those un-
der olanzapine treatment, a difference statistically
significant (RR = 4.1, 95 % C. I. 1.1–14.9, p < 0.002). Inca-
pacitation due to the abnormal involuntary movements
was also higher for the conventional treatment
(R. R. = 2.6,95 % C. I.1.2–5.8,p < 0.002).These results are
presented in Table 6.

■ Tolerability and adverse events

The global assessment of the interference with the pa-
tient’s daily performance by adverse events captured
with the UKU scale showed that patient and doctors
rated less disruption with olanzapine (5.6 %) than for
conventional treatment (patients 22 % and doctors
29 %). This difference was statistically significant favor-
ing olanzapine (p < 0.001). In relation to weight gain, the
mean baseline BMI was 25.5 for olanzapine and 23.4 for
the conventional group. After 9 months the BMI mean
for olanzapine was 28.7 and 25.3 for the conventional
group, a difference statistically significant (F = 224.30, df
2, 139, p < 0.001). There was therefore a significant BMI
increase for those receiving olanzapine. At the end of
treatment 28 (32.2 %) patients under standard treat-
ment were receiving anticholinergics and 7 (8.2 %) in
the olanzapine group, a statistically significant diffe-
rence (chi square = 15.2, 1 df, p < 0.001).

Discussion

There have been two studies comparing the occurrence
of new TD cases between olanzapine and conventional
anti-psychotics (Beasley et al. 1996a, Loza et al. 1999);
both were controlled trials. The importance of natural-
istic trials in psychiatry has been underscored by Hotopf
et al. (1999). A strength of the present trial was that the
three necessary criteria suggested by Hotopf for such a
trial were fulfilled: a) the study was conducted in a rea-
listic practice; b) the three psychiatric hospitals are rep-
resentative of the overall interventions for acute admis-
sions in Brazil; and c) usual clinical practice was not
materially altered by the investigators.The results of this

study demonstrated that olanzapine was clinically supe-
rior to conventional antipsychotic agents on the total
PANSS score. Within the PANSS, olanzapine was either
equivalent to conventional neuroleptics (positive symp-
toms) or significantly better on negative/general symp-
tomatology. Moreover a significant proportion of pa-
tients in the olanzapine group achieved a response
defined by the conventional criterion of at least a 20 %
reduction in the PANSS scale. These findings are similar
to the meta-analysis reported by Duggan et al. (2003). It
is noteworthy that the treatment with olanzapine re-
duced the prevalence of TD for both criteria applied at
the end of the follow-up (Morgenstern & Glazer, 21.8 %
and Schooler & Kane 26 %). The prevalence of Tardive
Dyskinesia, as assessed by the overall rating of the AIMS
scale, was 4.1 times that of those under conventional
treatment than of those randomized to olanzapine. This
difference was statistically significant. It has been hypo-
thesized that TD is a clinical manifestation of a super-
sensitivity response to a chronic dopamine blockade
(Glazer 2000), and experiments with rats have shown
that chronic administration of haloperidol could induce
neuronal loss in the substantia nigra (Mitchell et al.
2002). These explanations could explain the better per-
formance of olanzapine compared to the standard treat-
ment group, where the majority of patients were using
haloperidol. Therefore, the study observes both the
emergence of new cases and the change in severity rates
among patients who had it at baseline. Not surprisingly
the perceived incapacitation due to the abnormal invol-
untary movements was also higher among the conven-
tional treatment group.

All antipsychotic drugs occupy approximately
70–80 % of dopamine D2 receptors in the human stria-
tum, and possibly higher in the limbic regions (Seeman
& Tallerico 1998). However, drugs that exert parkinson-
ism such as haloperidol and chlorpromazine, largely ap-
plied as conventional treatment, bind more tightly than
dopamine to D2 receptors when compared to olanza-
pine.It is very likely that atypicality is related to the tran-
sient occupation of D2 receptors, thus allowing for rapid
normal dopamine neurotransmission (Seeman 2002).
This “Fast-off D2” theory raised by Seeman would ex-
plain the lower prevalence of TD among olanzapine pa-
tients found in this study.According to Kapur & Seeman
(2001) the most powerful predictor of atypicality is the
fast dissociation from the D2 receptor, and not the high
affinity for 5HT2, D4 or another receptor. In addition,

Olanzapine Conventional RR (95% C. I.) Significance
N (%) N (%)

Tardive Dyskinesia 2 (2.3) 12 (16.7) 4.1 (1.1–14.9) P < 0.002

Incapacitation 5 (5.7) 17 (26.3) 2.6 (1.2–5.8) P = 0.002

Patient Awareness 9 (10.3) 12 (16.7) 1.7 (0.7–4.4) n. s.

Choreoathetosis 0 (0.0) 2 (2.8) 0.4 (0.3–0.5) n. s.

Dystonia 4 (4.5) 6 (8.3) 1.9 (0.5–7) n. s.

Table 6 The prevalence of abnormal involuntary
movement after 9-month treatment with olanzapine
or conventional anti-psychotics
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Kapur & Remington (2001) have suggested that the
lower propensity of atypicals for EPS was related to the
low affinity and fast dissociation from the D2 dopamine
receptor, once the dose applied induced appropriate
blockade of the D2 receptors. The median dosage of
10 mg of olanzapine is an appropriated dosage for D2
blockade and decreased the risk of TD in the nine
months follow-up.

It is noteworthy that many patients with schizophre-
nia go untreated in developing countries. Of those re-
ceiving treatment, most are with the conventional neu-
roleptic agents. Thus, despite their benefit:risk
advantage the use of the new generation of antipsy-
chotics is still modest, in part due to the acquisition cost
of this new generation of antipsychotic agents (Leitão
et al. 2002). This should be a matter of concern for the
psychiatric community in developing countries, where
access to mental health services for those with severe
psychiatric illness can be particularly difficult. Ulti-
mately, with the risk of less complete symptomatic con-
trol and adverse events such as TD, patients with schiz-
ophrenia should have access to these newer treatments
just as their counterparts do for other medical disor-
ders.
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