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group. Adverse events related with the sexual function were
more prominent in the conventional group. Weight gain was
observed in each treatment group, although the patients
from the olanzapine group had greater weight gain followed
by those of risperidone and then by those of conventional
antipsychotics.

Our findings in this population of the Latin American
sample emulate the results of other studies in different
samples, where it was found that olanzapine was more ef-
fective and better tolerated than risperidone or convention-
al antipsychotics. 
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Estudio observacional intercontinental de los
resultados de salud en pacientes ambulatorios
con esquizofrenia (IC-SOHO): hallazgos iniciales
de 6 meses de la muestra

El estudio IC-SOHO se diseñó para aportar informa-
ción sobre los tratamientos antipsicóticos en la práctica
clínica real mediante la evaluación de una población de
muestra grande y diversa con esquizofrenia. Este docu-
mento describe los hallazgos de los primeros 6 meses del
IC-SOHO en Latinoamérica. A la fecha éste es el estudio
observacional más grande de su tipo en esta región. 

En este estudio observacional y prospectivo se in-
gresaron aquellos pacientes ambulatorios con esquizo-
frenia que requirieron un cambio o un inicio de medica-
ción antipsicótica. La efectividad se evaluó utilizando la
escala de Calificación de Impresión Clínica Global-Gra-
vedad (CGI-S). La tolerabilidad se evaluó mediante cues-
tionarios de eventos adversos y mediciones de peso. Se
presentan aquí las comparaciones entre olanzapina (mo-
noterapia), risperidona (monoterapia) y antipsicóticos
convencionales (monoterapia y terapia combinada). 

The IC-SOHO study was designed to supply information
on antipsychotic treatments in the real clinical practice by
assessment of a large and diverse sample population with
schizophrenia. This document describes the findings of the
first 6 months of IC-SOHO in Latin America. To date, this is
the largest observational study of its type in this region. 

In this observational and prospective study, those out-
patients with schizophrenia, who require a change or initia-
tion of antipsychotic medication are hospitalized. Effective-
ness was evaluated using the Clinical Global Impression-
Seriousness (CGI-S) grading scale. Tolerability was assessed
by questionnaires on adverse events and weight measure-
ments. Herein, the comparisons between olanzapine (mono-
therapy), risperidone (monotherapy) and conventional an-
tipsychotics (monotherapy and combined therapy) are
presented. 

As a whole, 7,658 patients participated in the IC-SOHO;
n=2,671 from 11 countries of Latin America that were in-
cluded in this report. At 6 months, the proportion of pa-
tients who responded to olanzapine was significantly 
greater than those who responded to risperidone or 
conventional antipsychotics (p < 0.001). Patients from the
olanzapine group had greater improvements in all the
symptom domains, including general, positive, negative, de-
pressive and cognitive symptoms in comparison with rispe-
ridone (p<0.05) or conventional antipsychotics (p<0.001).
Extrapyramidal symptoms (EPS) and tardive dyskinesia (TD)
decreased from baseline in the groups treated with olanza-
pine and risperidone, but increased in the conventional
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En conjunto, participaron 7.658 pacientes en el
IC-SOHO; n=2.671 provenientes de 11 países de Latinoa-
mérica se incluyeron en este informe. A los 6 meses la
proporción de pacientes que respondieron a la olanzapina
fue significativamente mayor que los que respondieron a
la risperidona o los antipsicóticos convencionales (p <
0,001). Los pacientes del grupo de olanzapina tuvieron
mejorías mayores en todos los dominios de síntomas, in-
cluyendo los síntomas generales, positivos, negativos, de-
presivos y cognoscitivos en comparación con la risperi-
dona (p < 0,05) o los antipsicóticos convencionales (p <
0,001). Los síntomas extrapiramidales (SEP) y la disci-
nesia tardía (DT) disminuyeron desde la línea basal en
los grupos tratados con olanzapina y risperidona, pero
aumentaron en el grupo convencional. Los efectos adver-
sos relacionados con la función sexual fueron más promi-
nentes en el grupo convencional. Se observó ganancia de
peso en cada grupo de tratamiento, aunque los pacientes
del grupo de olanzapina aumentaron más de peso, segui-
dos por los de risperidona y después por los de antipsicó-
ticos convencionales.

Nuestros hallazgos en esta población de muestra la-
tinoamericana emulan los resultados de otros estudios en
muestras diferentes, donde se encontró que la olanzapi-
na fue más efectiva y mejor tolerada que la risperidona o
los antipsicóticos convencionales. 
Palabras clave:
Esquizofrenia. Estudio observacional. Olanzapina. Risperidona. Antipsicóticos convencionales.

INTRODUCTION

The clinical practice guidelines consistently recommend an-
tipsychotic therapy as standard therapy for management of
schizophrenia. Until recently, conventional antipsychotic me-
dications were the most common antipsychotics used both in
acute as well as maintenance phase of this disease. During the
last decade, there was a change towards the use of new gener-
ation antipsychotics (NGA), now frequently recommended by
the practice guidelines as first line therapy for the treatment
of schizophrenia and other psychotic conditions1. 

In Latin America, the conventional agents are still the
most commonly prescribed antipsychotics, although it is
well-documented that NGA have a wide spectrum of clinical
efficacy and are better tolerated than conventional medica-
tions2,3. Besides providing similar or better efficacy in terms
of positive symptoms4, the NGA are also more effective
against negative5, depressive6 and cognitive symptoms7. Sig-
nificantly, the NGA reduce the risk of developing adverse
EPS and TDs, that continue to be a significant concern regard-
ing long term treatment with conventional antipsycho-
tics4,8.

Most of the data regarding NGAs come from controlled
clinical trials (CCT). These studies are essential to establish
efficacy and safety of new medications. However, due to

their design, CCT require select populations, that often ex-
clude patients with comorbidities and substance abuse and
that have been relatively short and generally are not based
in the community9. This lack of external validity may limit
the translation of the results of the CCTs to the real clinical
practice, since they have indirect applicability to the general
population of schizophrenia patients10,11. Furthermore, the
interpretation of CCT results for populations of patients in
different parts of the world may be complicated, due to the
transcultural and transethnic variations in responses to an-
tipsychotic agents12. 

Ideally, the results of the CCT should be complemented
with observational studies, as the IC-SOHO, because obser-
vational studies evaluate effectiveness of treatments as used
in the real clinical practice13,14. The advantages of the obser-
vational studies consist in the possibility of studying larger
numbers of patients during longer periods under real clinical
conditions with minimum inclusion/exclusion criteria. How-
ever, to date, most of the observational studies have been
insufficient in regards to size and duration and some of
them have a retrospective design15. Because the retrospec-
tive studies are designed after collecting the data, they pro-
vide less rigorous conclusions. Thus, prospective observational
studies supply more solid observational data to complement
the CCT findings.

The intercontinental schizophrenia outpatient health outco-
mes study (IC-SOHO) is a 3 year prospective observational
study, presently on-going, designed to evaluate a large and
diverse population in four continents, for 36 months, using a
series of simple but valid impact measurements of antips-
ychotics in schizophrenia treatment. The size of the IC-SOHO
study not only permits the analysis of general findings of all
the intercontinental sample but also the comparison of in-
tracontinental and intercontinental findings. This document
describes the results of the first 6 months of the IC-SOHO
study in Latin America. Specifically, this analysis compares
the effectiveness of olanzapine with that of risperidone
and of the conventional antipsychotic agents prescribed
to out-patients with schizophrenia in 11 Latin American
countries. 

METHODS

Study design and objectives

The IC-SOHO study (study code: F1D-SN-HGJR) is a pros-
pective, global, 3 year, observational study of the antips-
ychotic medications used to treat schizophrenia. This study
has a naturalistic approach and is designed to evaluate clini-
cal, functional results as well as those of quality of life and
economic results that reflect real life scenarios. It is also an
open study. The medications include all the antipsychotic
treatments available and recorded for schizophrenia (that
may have differed between countries), with special emphasis
on the NGA olanzapine.

IC-SOHO study, Latin AmericaE. Brunner, et al.
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Regions and participating countries

The IC-SOHO study is presently being conducted in 
27 countries, that include Africa, Asia, Central and Eastern
Europe, Latin American and Middle East, with a total of 7,658
participants. Twelve Latin American countries are participa-
ting, with a total of 3,804 patients enrolled in this region
(Argentina [n=362], Brazil [n=1133], Chile [n=167], Colom-
bia [n=202], Costa Rica [n=96], El Salvador [n=37], Guate-
mala [n = 81], Honduras [n = 66], Mexico [n = 1067], Peru
[n=99], Puerto Rico [n=223] and Venezuela [n=271]). Due
to internal policies, the Brazil data could not be included in
this analysis. The Brazil results will be reported indepen-
dently. Enrollment included the dates November 14, 2000 to
December 7, 2001, involving 275 Latin American psychia-
trists.  

Enrollment criteria 

At their will, the participating psychiatrists, who were
trained in the study procedures, offered hospital admission
to patients with clinical diagnosis of schizophrenia (ICD-10
or DSM-IV) who fulfilled the following participation criteria:
a) having initiated or changed antipsychotic medication for
schizophrenia treatment; b) presenting with the normal
course of care in an out-patient or hospital setting (only
when admission was planned to initiate or change the an-
tipsychotic medication, with planned discharge of patient
for the course of 2 weeks); c) having reached at least 18
years of age, and d) not being simultaneously participating
in a study that requires a procedure. 

Patient consent

To permit the use of their data, the patients (or their legal
representative) were asked to provide at least their oral con-
sent. The requirements of written consent were determined
by the local regulations in each participating country. The
data were obtained during the visits that constituted the
normal course of the patient’s treatment. 

Treatment arms

This study does not follow a random allocation to a treat-
ment group, due to its observational and naturalistic design.
Each participating psychiatrist was asked to included pa-
tients using an alternative admission structure between two
treatment arms, until obtaining a block of 10 (that is, five in
each group). The two treatment arms were: a) patients who
had initiated or changed to olanzapine as their antipsychotic
therapy, or b) patients who had initiated or changed to any
other antipsychotic agent. To assure that the study reflected
a naturalistic scenario within each country, the psychiatrists
were first instructed to make the treatment decisions inde-
pendently of the study, applying their standard clinical prac-

tice guidelines and then evaluating if the patients were
eligible to participate based on the enrolment criteria and
the alternative admission structure. Choice of antipsycho-
tic as well as dose prescribed were up to the treating
psychiatrist.

Measurement of results

Effectiveness was measured using the grading scale of
Clinical Global Impression-Seriousness (CGI-S). The CGI-S
scale was adopted16 to include four additional domains of
symptoms (positive, negative, depressive and cognitive
symptoms), each one graded from 1 to 7 (1, normal, 7, se-
riously ill). Responders to treatment were defined as those
patients with a general baseline CGI-S grade ≥ 4 that de-
creased to ≥2; or with a general baseline CGI-S ≤3 that de-
creased to ≥1. By definition, the patients with a CGI grade of
1 could not be considered responders, but this only occurred
with a total of 11 patients included in this analysis. The base-
line demographic data of the patients, treatment patterns
during the study, prescription of concomitant medications,
compliance and tolerability to treatment (evaluated by ad-
verse events questionnaires) were also recorded.

Treatment groups

To compare the results obtained with the individual an-
tipsychotics, 3 treatment groups were established post hoc
based on the antipsychotic prescribed in the baseline: a)
olanzapine (monotherapy; n = 1,270); b) risperidone (mono-
therapy; n=388) and c) conventional antipsychotics (monother-
apy and combined therapy; n = 510). The treatment groups
were established based on the principle of intention to treat,
which means that the patients were included in the treat-
ment group to which they were assigned, even when they
did not strictly follow this treatment during the rest of the
study.

Statistical analysis

Statistical analysis was done using the SAS© program, ver-
sion 8.2 for WindowsTM (SAS Institute, Cary, N.C.). Quantita-
tive variables were described using summarized statistics
such as means and standard deviations. Qualitative variables
were described using frequencies and percentages. Patients
with data lacking were excluded from the pertinent analy-
ses. Differences between the groups treated with olanzapine
and risperidone and between the groups of olanzapine and
conventional treatment were analyzed using the T test for
samples for analysis of quantitative variables or χ2 tests for
the analysis of qualitative variables. Due to the number of
comparisons and explanatory nature of this analysis, care
should be taken when interpreting statistical significance.
Values of p < 0.05 will be reported.

IC-SOHO study, Latin AmericaE. Brunner, et al.
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RESULTS

Demographic baseline data

Of the 7,658 patients who participated in the general inter-
continental region, 2,671 (35%) lived in Latin America. Table 1
shows the demographic data and baseline characteristics of all
the Latin American sample population, and specifically the pa-
tients who were prescribed olanzapine (monotherapy), risperi-
done (monotherapy) or conventional antipsychotics (as mono-
therapy or combined therapy), on admission.

Treatment patterns 

In the baseline, 90% of the patients initiated or changed
to monotherapy and 10% to a combination of antipsycho-
tics. Conventional antipsychotics were prescribed to 19% of
the patients as monotherapy or in combination; haloperidol
was the most frequently prescribed conventional antips-
ychotic. Due to the study design, the most frequently pres-
cribed NGA for monotherapy was olanzapine (48%). Risperi-
done was the second NGA most commonly prescribed (15%
as monotherapy) (table 1). 

In the conventional group, monotherapy was prescribed
to 82% of the patients and a combination of conventional
antipsychotics to 18% on admission. During treatment, 69%
remained with monotherapy and 18% more with combined
therapy. Most of the patients of the olanzapine (97%) and
risperidone (96%) treatment groups remained with mono-
therapy during the study.

Mean, median and modal dose of olanzapine, risperidone
and conventional antipsychotics are indicated in table 2. Me-
dian dose of haloperidol (conventional antipsychotic pres-
cribed most frequently) was maintained at 15 mg/day (equiva-
lent to 750 mg of chlorpromazine/day) during the treatment.

Effectiveness

Improvements in effectiveness were observed in each treat-
ment group both at 3 and 6 months (table 3 and fig. 1). The
olanzapine group patients showed greater improvement in
all the symptom domains, including the general, positive,
negative, depressive and cognitive symptoms in comparison
with the conventional treatment group patients (p<0.001),
and in regards to the risperidone group patients (p<0.05). In

IC-SOHO study, Latin AmericaE. Brunner, et al.
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Table 1 Baseline characteristics of the Latin American region patients

Characteristic General Olanzapine Risperidone Conventional
(n=2,671) (n=1,270) (n=338) (n=510)

Distribution (%) 100 48 15 19
Gender (% women) (n) 41 (1,095) 42 (523) 42 (162) 46 (234)
Mean ages (years) (SD) 35.8 (12.5) 35.1 (12.6) 35.4 (12.2) 37.3 (12.2)*
Mean BMI (kg/m2) (SD) 25.3 (4.2) 25.3 (4.3) 25.3 (4.1) 25.2 (4.2)
Without neuroleptics (%) (n) 19 (486) 23 (282) 22 (84) 12 (60)**
Mean duration of diagnosis (years) (SD) 11.2 (10.9) 10.1 (10.7) 10.8 (10.5) 13.2 (11.4)**
Clinical status (mean CGI-S) (SD)

General symptoms 4.43 (1.14) 4.49 (1.11) 4.34 (1.11)* 4.40 (1.14)
Positive symptoms 4.08 (1.33) 4.08 (1.33) 3.94 (1.26) 4.21 (1.33)
Negative symptoms 4.02 (1.37) 4.07 (1.34) 4.02 (1.25) 3.88 (1.41)*
Depressive symptoms 3.40 (1.49) 3.50 (1.51) 3.43 (1.39) 3.09 (1.45)**
Cognitive symptoms 3.87 (1.42) 3.87 (1.43) 3.79 (1.38) 3.87 (1.45)

Adverse events (%) (n)

Extrapyramidal symptoms 43 (1,135) 41 (511) 49 (189)* 42 (212)
Tardive dyskinesia 8 (221) 7 (92) 8 (31) 9 (43)

Involved in a relationship (%) (n) 28 (705) 30 (363) 27 (99) 25 (123)*
Involved in social activitiesa (%) (n) 57 (1,499) 57 (704) 64 (242) 51 (255)
Employed with salarya (%) (n) 17 (444) 18 (222) 19 (74) 16 (80)
Living independentlya (%) (n) 23 (614) 23 (298) 25 (98) 25 (127)
Health statusb (mean) (SD) 51 (22) 49 (22) 49 (21) 53 (22)*
Suicide attemptc (%) (n) 9.3 (245) 10 (127) 9 (35) 7 (33)*

*p<0.05-0.001 compared with olanzapine; ** p < 0.001 compared with olanzapine. a In the 4 weeks prior to baseline. b Perspective of patient at visit, accord-
ing to Visual Analogue scale 0-100 for EuroQol EQ-5D, where 100 is the best possible. c In the 6 months prior to baseline.
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addition, there was a significantly greater proportion of pa-
tients considered as responders in the olanzapine group
compared with that of risperidone or of the conventional
antipsychotics (p<0.001) (fig. 2).

Tolerability

Adverse events related with motor function

At 3 and 6 months, presence of EPS was significantly less
in the olanzapine group in comparison with that of the ris-
peridone or conventional antipsychotics groups (p < 0.001)
(fig. 3). In addition, a significantly lower proportion of pa-
tients from the olanzapine group developed emergent EPS
from treatment and a significantly greater proportion of
them recovered preexisting EPS regarding the risperidone
and conventional treatment groups (p<0.001).

Significantly more patients from the conventional
group showed TD at 3 and 6 months in comparison with
those of the olanzapine group (p<0.001).  There was a low-
er proportion of new TD cases in the olanzapine group in
comparison with the conventional treatment group. There
were no differences between treatments with olanzapine
and risperidone in regards to the TD incidence in any ob-
servation point. 

Adverse events related with sexual function 
and hyperprolactinemia

The proportion of patients who reported loss of libido and
impotence/sexual dysfunction were less in the olanzapine
group than in the risperidone and conventional groups, both
at 3 and 6 months (table 4). Treatment with conventional
antipsychotics resulted in a greater proportion of patients
with adverse events related with increase of prolactin (amen-
orrhea, galactorrhea and gynecomastia). This was signifi-
cant in regards to olanzapine (p<0.001). A lower proportion
of female patients in the olanzapine group reported amen-
orrhea at 3 and 6 months in comparison with the risperi-
done group.

Weight changes

At six months, patients with low weight (BMI<18.5 kg/m2)
at baseline gained more weight in comparison with overweight
(BMI≥25/<30 kg/m2) or obese patients (BMI≥30 kg/m2) at
baseline. This was true for each treatment group. In general,
patients in the olanzapine group gained more weight (3.14±
5.66 kg) in comparison with those of the risperidone group
(2.04 ± 5.71 kg) (p = 0.003) or the conventional one (1.24 ±
4.36 kg) (p < 0.001). A greater proportion of patients from
the olanzapine group gained > 7 % of the baseline weight
(31%) compared to that of risperidone (22%) (p=0.002) and
conventional antipsychotics (16%) (p<0.001).

Concomitant medications

Concomitant drug prescription decreased from baseline in
all the patient groups (fig. 4). In baseline, a significantly low-
er proportion of anticholinergics was prescribed to the 
olanzapine group patients than to those of the risperidone
or conventional group (p<0.001). At 6 months, anticholiner-
gics were prescribed significantly more  frequently to pa-
tients in the risperidone or conventional group in compari-
son with those of olanzapine (p<0.001). Other concomitant
drugs (including antidepressants, anxiolytics/hypnotics and
mood stabilizer agents) were also prescribed to a greater
proportion of patients from the conventional group in com-
parison with the olanzapine group (p=0.002).

Compliance

The patient’s perception regarding compliance indicated
that 86%, 86% and 75% respectively of the patients from the
olanzapine, risperidone and conventional groups complied
with taking their medication almost all the time during the 
6 month period. This difference was significant in comparison
of olanzapine with conventional antipsychotics (p < 0.001).
There was a high level of association between the perception
of the patient and psychiatrist in regards to compliance in
each time point (p<0.001, weighted kappa test). 

IC-SOHO study, Latin AmericaE. Brunner, et al.
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Time point and Olanzapine Risperidone Conventional*
measurement (n=1,270)** (n=338)** (n=510)**

Baseline

Mean dose (mg/day) (SD) 9.7 (3.8) 3.9 (1.8) 408.4 (424.2)
Median 10.0 4.0 300.0
Mode 10.0 4.0 300.0

3 months

Mean dose (mg/day) (SD) 10.3 (4.2) 4.2 (2.0) 380.1 (394.7)
Median 10.0 4.0 250.0
Mode 10.0 6.0 300.0

6 months

Mean dose (mg/day) (SD) 10.2 (4.3) 4.3 (2.0) 360.4 (393.7)
Median 10.0 4.0 240.0
Mode 10.0 6.0 100.0

* Reported as equivalents of chlorpromazine; ** n represents number 
of patients in each treatment group. The real numbers of patients who
contribute to the dose calculations may be lower, due to lacking data 
and patients who do not continue with the originally prescribed medi-
cation.

Table 2 Oral doses of olanzapine, risperidone
and conventional antipsychotics 
prescribed at each visit
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Discussion

As far as we know, this is the largest prospective observa-
tional study that investigates effectiveness of antipsychotics
as treatments for schizophrenia in real clinical scenarios in
Latin America. Comparisons between olanzapine and con-
ventional antipsychotics and olanzapine and risperidone are
especially important in this region. Our results have demon-
strated that NGA, especially olanzapine, are more effective
and better tolerated than conventional antipsychotics in this
sample. On the other hand, when compared with risperi-
done, olanzapine showed a significantly greater proportion of
patients who responded to the therapy and significantly larg-
er benefits, as is shown in our primary tolerability measure-
ments.

Effectiveness

In our study, improvement of most of the clinical symp-
toms of the Latin American out-patients was observed to be

significantly greater in the olanzapine treatment group
compared to the risperidone and conventional antipsycho-
tics. The differences observed were found in the observation
made up to 3 months and were maintained in the 6 month
visit, which was the last of the initial period analyzed in this
document. Our observations complement the previous find-
ings of efficacy of the CCTs and support the superiority of
olanzapine regarding the conventional antipsychotics and
other NGAs in many regions, including Latin America17-20.

In comparison with the conventional antipsychotics,
olanzapine significantly improved clinical effectiveness in all
the symptom categories. In support of previous findings,
olanzapine was better in the treatment of positive symptoms
than conventional agents21,22. It is important that an antips-
ychotic agent can improve all the symptoms of the path-
ological state, such as negative, depressive and cognitive
symptoms that may coexist with the positive symptoms and
become clearer when the positive symptoms are under con-
trol23,24,25. As in other reports, we found that olanzapine was
superior to conventional agents in the treatment of negative

IC-SOHO study, Latin AmericaE. Brunner, et al.
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Table 3 Clinical status (CGI-Sa) of patients prescribed olanzapine, risperidone and conventional 
antipsychotics after 3 and 6 months of treatment

Symptom domain

3 months Change at 3 months 6 months Change at 6 months
from baseline from baseline

Mean SD Mean SD

p valueb

Mean SD Mean SD

p valueb

General symptoms

Olanzapine 3.12 1.12 –1.35 1.20 2.75 1.14 –1.71 1.36
Risperidone 3.18 1.01 –1.14 1.17 <0.0034c 2.86 1.02 –1.45 1.33 <0.0023c

Conventional 3.52 1.09 –0.83 1.15 <0.0001d 3.30 1.15 –1.11 1.23 <0.0001d

Positive symptoms

Olanzapine 2.64 1.23 –1.42 1.38 2.27 1.16 –1.75 1.52
Risperidone 2.71 1.15 –1.21 1.30 <0.0117c 2.41 1.12 –1.50 1.39 <0.0063c

Conventional 3.03 1.27 –1.15 1.31 <0.0002d 2.74 1.21 –1.45 1.42 <0.0006d

Negative symptoms

Olanzapine 2.95 1.21 –1.11 1.29 2.56 1.16 –1.47 1.43
Risperidone 3.09 1.14 –0.92 1.22 <0.0144c 2.76 1.10 –1.24 1.30 <0.0095c

Conventional 3.31 1.31 –0.55 1.30 <0.0001d 3.06 1.22 –0.81 1.27 <0.0001d

Depressive symptoms

Olanzapine 2.59 1.24 –0.93 1.40 2.31 1.21 –1.24 1.50
Risperidone 2.70 1.16 –0.74 1.24 <0.0208c 2.48 1.19 –0.97 1.43 <0.0030c

Conventional 2.60 1.28 –0.44 1.21 <0.0001d 2.54 1.25 –0.58 1.33 <0.0001d

Cognitive symptoms

Olanzapine 2.85 1.27 –1.00 1.33 2.54 1.21 –1.27 1.46
Risperidone 2.97 1.19 –0.81 1.21 <0.0192c 2.71 1.14 –1.09 1.39 <0.0448c

Conventional 3.28 1.35 –0.59 1.23 <0.0001d 3.11 1.32 –0.79 1.33 <0.0001d

a CGI–S scale of score on Clinical Global Impression -Seriousness (1–7). b t test of two samples. c Change from baseline for olanzapine vs risperidone. d Change
from baseline for olanzapine vs conventional antipsychotics. 
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symptoms23,26. Negative symptoms, depression and cognitive
deficiencies are associated with decreased drug compliance,
and also show negative repercussions on the interpersonal,
social and occupational relationships, prognosis and possi-

bility of rehabilitation and, even on suicide27-29. Thus, costs
of inadequate treatment of all the symptom domains are
high.
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Comparing both NGA, a significantly greater proportion
of patients responded to treatment with olanzapine (62%)
than with risperidone (49%). Equally, patients treated with
olanzapine had greater clinical improvements in all symptom
domains compared with risperidone. Several CCT have dem-
onstrated more efficacy of olanzapine regarding risperi-

done in the reduction of seriousness of symptoms, including
several symptom domains18,20,25,30. However, other CCT have
not shown a difference between these agents in several effi-
cacy measurements and, in fact, some CCT have shown greater
clinical improvements with risperidone15,31. The reason for
these different results is not clear. Possibly, the risperidone
dose used in some studies has not been sufficient to reach
maximum benefits. In our study, the risperidone dose pre-
scribed most commonly was maintained between 4 and 
6 mg/day during the 6 months, which is consistent with the
recommendations for the optimum response32. 

Tolerability

The EPS incidence decreased regarding baseline values in
the olanzapine and risperidone treatment groups while they
increased in the conventional one. This finding agrees with
many previous studies in which it was reported that conven-
tional antipsychotics show a strong tendency to induce
EPS33,34. This tendency may be due to the fact that such
agents have almost no anticholinergic activity associated
with their action mechanism. In our study, the EPS incidence
increased in spite of the fact that 56% of the patients who
took conventional medications were also prescribed anti-
cholinergics in baseline, perhaps to minimize the develop-
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Adverse events
Olanzapine Risperidone Conventional
(n=1,270) (n=338) (n=510)

Loss of libido

Baseline (%) (n) 49 (550) 52 (180) 46 (213)
3 months (%) (n) 36 (388) 46 (159)** 46 (204)**
6 months (%) (n) 31 (305) 49 (158)** 50 (196)**

Impotence/sexual
dysfunction

Baseline (%) (n)  34 (330) 34 (104) 30 (118)
3 months (%) (n) 21 (204) 31 (94)** 33 (118)**
6 months (%) (n) 20 (170) 28 (80)* 33 (106)**

Amenorrhea/menstrual
disordersa

Baseline (%) (n) 28 (121)  30 (42) 32 (63
3 months (%) (n) 17 (71) 24 (34) 33 (63)**
6 months (%) (n) 15 (64) 23 (34)* 32 (56)**

Galactorrhea

Baseline (%) (n)  5 (41) 5 (14) 6 (20)
3 months (%) (n) 2 (18) 4 (10) 8 (24)**
6 months (%) (n) 2 (14) 2 (5) 6 (17)**

Gynecomastia

Baseline (%) (n)  4 (40) 3 (9) 5 (19)
3 months (%) (n) 3 (23) 2 (4) 9 (30)**
6 months (%) (n) 3 (23) 4 (10) 9 (28)**

Weight alterations

BMI at baseline 
(kg/m2) (SD) 25.3 (4,3) 25.3 (4.1) 25.2 (4.2)

Mean weight alteration 
at 6 months (kg) (SD) 3.14 (5.66) 2.04 (5.71)b 1.24 (4.36)c

Patients (%) who 
gained weight >7% 31 22d 16c

* p < 0.05-0.001 compared with olanzapine; ** p < 0,001 compared with
olanzapine. a Only female patients; b p = 0.003 compared with olanza-
pine; c p < 0.001 compared with olanzapine; d p = 0.002 compared with
olanzapine.

Table 4 Adverse events related with sexual
function and hyperprolactinemia at
baseline and after 3 and 6 months
and with body weight at baseline 
and after 6 months of treatment with
olanzapine, risperidone and 
conventional antipsychotics
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ment of EPS. Our findings also support previous safety data
of olanzapine, which has been consistently observed to pro-
duce significantly lower incidences of EPS compared with
conventional antipsychotics34-36 and risperidone18,37.

We have found that a lower proportion of patients treated
with risperidone had EPS compared with those receiving con-
ventional antipsychotics. However, risperidone was signifi-
cantly inferior to olanzapine in this measurement. One char-
acteristic of the NGAs is their reduced tendency to cause EPS
adverse events, although there are differences between the
NGAs regarding their adverse events profile. In general, rispe-
ridone tends to overlap with the conventional antipsychotics
in their risk, depending on dose, of inducing EPS and also pro-
bably of inducing TD38. Risperidone induces less EPS when ad-
ministered in 4-8 mg/day dose39, and even above 10 mg/day,
risperidone induces EPS as frequently as conventional antips-
ychotics40. The mean dose of risperidone in this study (4-6
mg/day) is close to the lower threshold expected to cause an
increase of EPS. However, risperidone causes EPS in a signifi-
cantly higher proportion of patients compared with olanzapine.

Our descriptive data on the baseline observation verify
that concomitant medications are commonly prescribed with
antipsychotics to schizophrenia patients. This may be partially
due to the complexity and extension of the disease symptoms
in addition to the adverse events profile of some antipsycho-
tic medications. Anticholinergics include a large part of the
prescriptions of concomitant medications, perhaps as a re-
flection of the high presence of EPS and TD.  The lowest rates
of anticholinergic prescription were observed at baseline in
the olanzapine treatment group. This may be indicative of the
low expectation of emergent EPS and TD of treatment with
olanzapine. Since anticholinergics are more commonly 
co-prescribed with conventional antipsychotics or EPS induc-
tors41, it is not surprising that 56% of the patients treated
with conventional antipsychotics have been prescribed these
medications. It is outstanding that the prescription of anti-
cholinergics in the conventional treatment group decreased
at 6 months and that this reduction coincided with an in-
crease in both EPS and TD of this group. Concomitant anticho-
lingerics were prescribed to significantly more patients of the
risperidone group at 6 months and the presence of adverse
events associated with motor function was proportionally
higher in that group in comparison with that of olanzapine.
Furthermore, anticholinergics were prescribed less frequently
to patients treated with olanzapine than to other patients at
6 months, which suggests that the motor efficacy and safety
profile observed with olanzapine was probably due to olanza-
pine alone, without increase due to concomitant medications. 

Sexual dysfunction

It was observed in the baseline description of the patients
that the adverse events related with sexual functioning were
high, however they decreased more with time in the olanza-
pine group versus the other treatments. This may be a reflec-

tion of the improvements in the clinical state of these pa-
tients. However, it is possible that olanzapine normalizes
preexisting hyperprolactinemia42, even though the prolactin
levels were not measured in this study. Our observations dem-
onstrate that the adverse events associated with sexual
function were greater after treatment with conventional 
antipsychotics and risperidone. This is consistent with the
findings in the literature, in the sense that conventional 
antipsychotics43,44 and risperidone44,45 consistently elevate
plasma prolactactin levels and, as a probable consequence,
may cause problems in sexual function. 

Weight change

It is well documented that several antipsychotic medica-
tions are associated with weight changes46. This may be in-
trinsically related with their action mechanism47. According
to the available literature, we report that patients who re-
ceived olanzapine gained more weight during this study, fol-
lowed by those with risperidone and then by those with 
conventional antipsychotics. However, the magnitude of the
weight gain recorded with each treatment in this population
was inferior to that reported for the CCTs48-50.

The clinical relevance of weight gain becomes important
with long term antipsychotic therapy since the greatest
weight gain occurs during the first months of treatment. Es-
pecially in the case of olanzapine, this has been shown to
have a tendency to leveling out over time48. Our results re-
garding olanzapine may well represent the greatest part of
the weight gain due to exposition to an antipsychotic that
will be recorded for this treatment during all the study. 

Limitations of the present study and observational studies

The observational studies have several limitations, mainly
related with internal validity. These are, for example, open
character of the study, that leads to potential bias; open dos-
ing; lack of randomization and control group; heterog-
eneous populations, that make attribution of causal relations-
hips difficult, potential of less reporting of adverse events
compared with the CCTs and frequent use of concomitant
medications. Recognizing these inherent difficulties, the
present study attempted to maximize internal validity 
through its design, coverage, large sample size (with sub-
stantial power to detect the differences) and its duration. Ex-
ternal validity was achieved by minimizing the restrictive
enrollment criteria and treatment intervention. The resulting
measurements were chosen based on simplicity and facility
of use so they reflect the clinical practice in normal circum-
stances. The international nature of IC-SOHO permitted en-
rolment of a large variety of patients from different back-
grounds, countries, geographies and social levels. This
contributed to the knowledge of this disease in areas where
information is limited, such as Latin America. Psychiatrists
prescribed antipsychotics according to their normal practice

IC-SOHO study, Latin AmericaE. Brunner, et al.
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standard and the antipsychotic doses recorded in this study
were in agreement with the present international guide-
lines46. We found that a high proportion of patients contin-
ued with the originally prescribed medication, with high le-
vel of reported compliance and that fluctuations in doses
were minimum within each treatment group. All these fac-
tors reinforce more the validity and applicability of results to
the patients of this region. Thus, they supply useful, relevant
and easily interpretable information for Latin American psy-
chiatrists. We recognize that the design of the present study
had a larger number of patients in the olanzapine group.
From a statistical perspective, this could minimize the ran-
dom error for the calculations in the olanzapine group. We
do not expect it to create a systematic error (bias). However,
there is a greater probability of detecting significant differ-
ences between the olanzapine group and the other treat-
ment groups. It is important to mention that, given the large
number of comparisons done, the minimum p value of signi-
ficance reported of 0.05 or less could have limited clinical
relevance. The reader is advised to use his/her clinical opi-
nion to interpret those differences reported as significant. 

Ethnical differences

Although antipsychotic medications are effective through
cultural and ethnic limits, anecdotic reports have suggested
that Hispanic patients (originating from Latin America) 
require significantly lower doses of antipsychotic agents 
to obtain clinical response in comparison with patients 
of the white race51,52. Although the race of the patients 
included was not systematically recorded and statistical tests
were not conducted, we found that the mean dose of olan-
zapine prescribed at baseline in the Latin American region
was similar to the mean dose prescribed in our interconti-
nental sample. However, a higher mean dose of risperidone
was prescribed in comparison with the intercontinental sam-
ple. The presence of EPS was similar in treatment with olan-
zapine, both in the intercontinental and Latin American re-
gion while the presence of EPS was comparatively higher
during treatment with risperidone in Latin America in com-
parison with the intercontinental sample. This could be ex-
plained by the greater mean dose prescribed. Efficacy and
safety of olanzapine have been previously demonstrated in
Latin American patients19,53, and it has been demonstrated
that olanzapine successfully reduces haloperidol induced
EPSs in these patients53.

Conclusion

Our observations confirm the findings that the NGA con-
fer benefits that are not always reachable with conventional
antipsychotics, especially in terms of control of schizophre-
nia symptoms and lower incidence of adverse events. Based
on our results to date, we conclude that olanzapine is more
effective than conventional antipsychotics or risperidone in
this Latin American population. Furthermore, it was found

that olanzapine is significantly superior to conventional an-
tipsychotics or risperidone in terms of the proportion of pa-
tients responding to treatment and in some measurements
of tolerability such as the EPSs. Our findings grant main-
tained support to the role of olanzapine in the reduction of
many of the deficits associated with schizophrenia, establish-
ing a clear argument for its use as first line treatment in La-
tin America.
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