
Rehospitalization rates of patients with
schizophrenia discharged on haloperidol, risperidone

or clozapine
Taxas de re-hospitalização de pacientes após alta

hospitalar em uso de haloperidol, risperidona
ou clozapina

Abst rac t

Objective: The purpose of this study was to evaluate the rehospitalization rates of patients discharged from the Institute of
Psychiatry of the Clinical Hospital of the Medical School of the Universidade de São Paulo while being treated with haloperidol,
risperidone or clozapine. Method: This is a naturalistic study designed to monitor rehospitalization rates for patients discharged
on haloperidol (n = 43), risperidone (n = 22) or clozapine (n = 31). Time to readmission over the course of three years was
measured by the product-limit (Kaplan-Meier) method. Risk factors associated with rehospitalizations were examined. Results:

At 36 months, remained in the community 74% of the haloperidol-treated patients, 59% of the risperidone-treated patients and
84% of the clozapine-treated patients. The haloperidol group showed a higher proportion of women, a later age of onset and
shorter length of illness than the other groups, whereas the opposite was observed in the clozapine group. Conclusions: This
study suggests that the rehospitalization rates of patients taking clozapine are lower than the rate for patients treated with
haloperidol or risperidone. However, confounding variables such as gender distribution and age of onset represent limitations that
should be taken into account for the interpretation of the results.

Descriptors: Schizophrenia; Patient readmission; Relapse/prevention and control; Antipsychotic agents/second generation;
Haloperidol

Resumo

Objetivo: O propósito deste estudo foi observar as taxas de re-hospitalização de pacientes com esquizofrenia que receberam alta
do Instituto de Psiquiatria do Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo em uso de haloperidol,
risperidona ou clozapina. Método: Este foi um estudo naturalístico conduzido de forma a observar as taxas de re-hospitalizações
dos pacientes que receberam alta em uso de haloperidol (n = 43), risperidona (n = 22) ou clozapina (n = 31). O tempo de re-
hospitalização foi analisado de acordo com a fórmula produto-limite (Kaplan-Meier) por três anos. Fatores de risco associados a
internação foram examinados. Resultados: Aos 36 meses, permaneceram em seguimento extra-hospitalar 74% dos pacientes
em uso de haloperidol, 59% em uso de risperidona e 84% em uso de clozapina. O grupo tratado com haloperidol apresentou
predomínio do gênero feminino, idade de início mais tardia e menor tempo de doença que os demais grupos, enquanto o oposto
ocorreu em relação ao grupo com clozapina. Conclusões: Pacientes em uso de clozapina apresentaram taxas de re-hospitalização
menores que aqueles em uso de haloperidol e risperidona. No entanto, variáveis tais como distribuição de gênero e idade de
início da doença podem representar limitações importantes que devem ser levadas em consideração na interpretação dos resul-
tados.

Descritores: Esquizofrenia; Readmissão do paciente; Recidiva/prevenção e controle; Agentes antipsicóticos/segunda geração;
Haloperidol
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Int roduct ion

Schizophrenia is a chronic mental disorder with a lifetime

prevalence between 0.4 to 1.4 percent of the general

population1 and it is associated with serious physical, social

and economic impact.2 The estimated suicide rate among

patients with schizophrenia is 10 percent.3 Fewer than 20

percent of patients with schizophrenia will be employed in

competitive work at any time4 and schizophrenia is considered

as one of the thirty most incapacitating conditions in the world.2

Schizophrenia has a chronic course with several different

forms of outcome5 but most patients experience frequent

relapses which are characterized by exacerbation of psychosis

and rehospitalization. Less than 20 percent of patients maintain

a full recovery after a first episode1 and it has been well

established that maintenance treatment with antipsychotic

medication decreases relapse rates.6,7 Such rates, for patients

under antipsychotic treatment, range from 0 to 46 percent in

one year and are five times higher among noncompliant ones.8

Poor maintenance therapy with successive relapses can reduce

the patients’ functioning and increases chances of developing

refractoriness to future treatments.9

Therefore it is well established that antipsychotics represent

the mainstay of treatment for schizophrenia although consensus

panel recommendations regarding choice of an antipsychotic

agent for schizophrenia sometimes differ. The conventional

antipsychotics with high-affinity for dopamine D2 receptors

are the most effective against psychotic symptoms but have

high rates of neurological side effects, such as extra-pyramidal

signs (EPS) and tardive dyskinesia. Second-generation

antipsychotics (SGA) differ pharmacologically in their lower

affinity for dopamine D2 receptors and greater affinity for other

receptors, particularly serotonin. Evidence of meta-analyses

of randomized controlled trials show a modest superiority of

SGA over first-generation antipsychotics in reducing psychotic

symptoms such as hallucinations, delusions, cognitive (thought

disorder) and mood symptoms.10,11 Additionally, SGA are not a

homogenous group and each of the newer antipsychotics has

a unique receptor-binding profile, and future direct comparisons

may reveal differences in efficacy.11 Lieberman et al., in a

recent study, found that olanzapine was the most effective in

terms of discont inuat ion rates, whi le ef f icacy of  the

conventional antipsychotic perphenazine appeared similar to

that of quetiapine, risperidone and ziprasidone. However,

olanzapine was associated with greater weight gain and

increase in glycosylated hemoglobin, cholesterol  and

triglycerides, which may have serious implications in medical

comorbidity such as the development of the metabolic

syndrome.12 SGA appear to be more ef f icacious than

conventional antipsychotics in reducing negative symptoms,

possibly owing to the absence of EPS rather than to direct

therapeutic effects.13 Studies of the effects of treatment on

cognitive impairment and mood symptoms show conflicting

results,14 although evidence from a meta-analysis involving

20 clinical trials suggests a modest effect on neurocognitive

funct ions with SGA when compared to convent ional

antipsychotics.15

An important outcome variable for drug effectiveness is

relapse/rehospitalization prevention. However the literature is

scarce in terms of evaluation of relapse prevention and

rehospital ization rates of the SGA in comparison with

conventional drugs and to each other. A recent exploratory

meta-analysis investigated the potentiality of new-generation

antipsychotic drugs to improve adherence and decrease relapse

rates in patients with schizophrenia.16 Six placebo controlled

studies clearly demonstrated that SGA is effective for relapse

prevention, while eleven studies comparing data on relapse/

treatment failure for SGA with conventional antipsychotics

showed that rates of relapse and overall treatment failure were

modestly but significantly lower with SGA. Despite the

significant superiority of SGA, the number of treatment failures

was high in both atypical and conventional groups. It was

also noted that adherence was poorly monitored in the trials

and, therefore, the study allowed no definitive conclusions

whether this modest superiority for SGA in relapse prevention

was related to enhanced efficacy, better adherence, or a

combination of these factors.16 An additional randomized

controlled trial developed in Brazil and designed to compare

rates of rehospitalization between haloperidol and risperidone

over a period of one year showed no differences between

groups. However, the study was limited by the small sample

size as well as the short follow-up period.17

 A series of studies retrospectively reviewed rehospitalizations

rates, such as the study by Weiden and Olfson, who estimated

by  a survival curve analysis that in the “real world” 50% of

patients treated with conventional antipsychotic were readmitted

within 1 year, and about 80% within 2 years.18 Hogarty reported

1- and 2-year rehospitalization rates of 37% and 55%,

respectively, with conventional antipsychotic treatment19 and

similarly, Essok et al. found a 30% rehospitalization rate during

the first year after discharge for patients receiving routine care

with conventional antipsychotic.20 Comparisons of conventional

antipsychotic with SGA show conflicting results. Honigfeld

and Patin found, in a 2-year follow-up study, rehospitalization

rates of 27.8% for patients treated with clozapine as compared

with 56.2% for pat ients t reated with convent ional

antipsychotics.21 Essok et al. compared 1-year rehospitalization

rates of treatment-resistant patients, randomly assigned to

clozapine or standard treatment and found that patients

discharged on clozapine were less likely to be readmitted (18%)

than those treated with conventional antipsychotic (30%).20

Lin et al. demonstrated that over a 2-year period atypical

antipsychotics (risperidone and clozapine) did not lengthen

the time for rehospitalization when compared with conventional

antipsychotics and that the earlier the age at onset of

schizophrenia, the shorter the time to rehospitalization.22 Conley

et al. reported 1- and 2-year rehospitalization rates of 17%

and 34%, respectively, for patients treated with risperidone as

compared with 13% of patients discharged on clozapine in

both periods.23 In a very similar naturalistic study, Rabinowitz

et al. compared rehospitalization rates for patients discharged

on risperidone, olanzapine or conventional antipsychotics. The

results also favor significantly SGA in relation to conventional

antipsychotic. In their study rehospitalization rates at 12 months

were 31% for risperidone-treated patients, 28% for olanzapine-

treated patients and 35% for conventional antipsychotics-treated

patients. During the second year, a clear superiority of the

novel antipsychotics was evident, with rehospitalization rates

of 31% for risperidone-treated patients and 33% for olanzapine-

treated patients while the rates for patients treated with

conventional antipsychotics were 48%.24

Differently from the previous studies, Patel et al. found, in a

1-year follow-up study, lower rehospitalization rates for

conventional antipsychotics group (20%) than for risperidone

(34%) and olanzapine (35%) groups with no statistical

significant differences, except at 180 days, when patients taking

olanzapine had a significantly higher rate of rehospitalization
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than those taking conventional antipsychotics.25 Limitations of

these three last studies are that patients were not randomly

assigned to the drug treatment and no data were available on

medication use after discharge. Similarly, hospitalization history,

age at onset of illness, substance abuse history, and outpatient

follow-up information were also not available which could be

related to the risk of relapse. However, as in most previous reports

on patients receiving conventional antipsychotics, basic

demographic variables were not found to contribute to the risk of

being readmitted.

Based on the previous review we hypothesized that SGA are

superior to conventional antipsychotics for preventing relapse and

rehospitalizations in schizophrenia and the purpose of this study

is to observe 3-year rehospitalization rates of patients discharged

from a psychiatric university hospital on a regimen of haloperidol,

risperidone, or clozapine. In addition, we evaluated risk factors

associated with relapse.

Method

This study was designed to ret rospect ively evaluate

hospitalization status of patients in use of conventional and SGA

at the Institute of Psychiatry of the Clinical Hospital of the Medical

School of the Universidade de São Paulo (IPq). All patients with

schizophrenia who were discharged on a regimen of either

haloperidol or risperidone or clozapine, between December 1,

1997, and December 31, 1999, were included in the study.

This period was chosen due to the fact that SGA were beginning

to be introduced for the treatment of schizophrenia as part of the

High Cost Medication Program supported by the Brazilian Fede-

ral Government, which provides highly expensive medications

for patients with certain diagnosis. During the period of this study

(1997-1999) the only second-generation antipsychotics available

at the IPq for treatment of schizophrenia were clozapine and

risperidone and patients were eligible for such medications if

they had failed to respond to previous trials with conventional

antipsychotics. After discharged, all patients were followed at the

IPq outpatient clinic. No special care or therapy was provided for

these three patient groups.

Rehospitalization was defined as readmission in any hospital

for a psychiatric condition. Rehospitalization status was examined

through December 31, 2001. All data were collected from charts

of IPq databases. Chart reviews were conducted to verify the most

recent diagnoses with computerized records and to classify

appropriate diagnoses based on the 10th edition of the International

Classification of Diseases. Confirmation of schizophrenia diagnosis

was carried out with OPCRIT version 4.0 which is an operational

criteria checklist for psychotic illness and computer program which

provides a good reliability on diagnoses.26

The risk factors for readmission that were examined were age,

gender, age of onset of symptoms, length of illness, number of

previous hospitalizations, length of hospitalization and length of

follow-up. Exclusion criteria were patients discharged on two or

more antipsychotics, patients with another axis I disorder and

diagnosis of neurological disorders.

To evaluate time to readmission we used the survival analysis,

which takes into account differences in length of follow-up time.

Survival curves were estimated by the product-limit (Kaplan-Meier)

formula. The significance differences between the three groups

were measured by the Mantel-Cox logrank test. The Cox

proportional hazards regression models were used to analyze

covariates thought to affect time to readmission, such as age,

age of onset of symptoms and length of hospitalization. Standard

chi-squared tests, F tests, and nonparametric tests were used to

compare demographic variables. All tests were two-tailed,

and significance was defined as an alpha of 0.05.

This study was approved by the Internal Review Board of

the Clinical Hospital of the Medical School of the Universi-

dade de São Paulo (Cappesq - 368/06).

Resu l t s

A total of 96 patients met the selection criteria for the

study: 43 (44.8%) in use of haloperidol, 22 (22.9%) in

use of risperidone and 31 (32.3%) in use of clozapine.

The demographic characteristics of the three groups are

displayed in Table 1.

No statistically significant differences were found across

groups in terms of age (Anova F = 0.65, p = 0.53) or

duration of illness (Anova F = 0.50, p = 0.61) but in terms

of age of onset of illness a difference was found across groups

(Anova F = 3.97, p = 0.022) with post-hoc tests showing

that the clozapine group had a significantly early age of onset

when compared with the haloperidol group (Bonferroni 5.12,

p = 0.018) but not with the risperidone group (Bonferroni

2.94, p = 0.50) and also there was no statistically significant

difference between the haloperidol and risperidone groups

(Bonferroni 2.2, p = 0.80). In terms of number of previous

hospitalizations a significant difference was found across

groups (Kruskal Wallis χ2 14.04, p = 0.001) with multiple

comparison nonparametric tests (Dunn) showing that the

clozapine group had the highest number of previous

hospitalizations, either when compared with the haloperidol

group (p = 0.0002) or with the risperidone group (p = 0.0051)

and there was no statistically significant difference between

the haloperidol and risperidone groups (p = 0.3737). The

length of hospitalizations showed a significant difference

across groups (Anova F = 9.7; p = 0.001) with patients

who received clozapine remaining in the hospi ta l

significantly longer periods than patients with haloperidol

(Bonferroni 31.95; p = 0.001) or risperidone (Bonferroni

29.5; p = 0.005) and there was no statistically significant

difference between haloperidol and risperidone groups

(Bonferroni 2.5, p = 1.0). In terms of gender distribution a

significant trend was found across groups (χ2 = 5.97, df = 2,

p = 0.051) due to the effect of a higher proportion of

women in the haloperidol group and a higher proportion of

men in the clozapine group.

The mean time to readmission for the patients receiving

haloperidol was 395 days (SD = 318, range = 54-1015)

and the median time was 286 days; for patient receiving

risperidone the mean time to readmission was 284 days

(SD = 200, range = 6-596) and the median time was 271

days; and for patients in use of clozapine the mean time to

readmission was 264 days (SD = 157, range = 88-427)

and the median time was 303 days. The mean length of

follow-up for patients who were not readmitted was 718

days (SD = 483, range = 14-1095) for the haloperidol

group; 879 days (SD = 421, range = 22-1095) for the

r isper idone group; and 1053 days (SD = 210,

range = 26-1095) for the clozapine group. The percentage

of patients with schizophrenia remaining nonhospitalized

in use of haloperidol was 84% at 12 months, 79% at 24

months and 74% at 36 months. For the risperidone group

the percentage of patients remaining out of the hospital

was 73% at 12 months, 59% at 24 months and remained

constant at 36 months. For the clozapine group the

percentage of patients remaining discharged was 90% at
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12 months, 84% at 24 months and remained constant at 36

months as it was found in the risperidone group. Thus,

rehospitalization rates for the haloperidol group were 16%,

21% and 26%, respectively at 12, 24 and 36 months,

compared with the risperidone group that reached 27% at 12

months and 41% at both 24 and 36 months, and with the

clozapine group that showed to be 10% at 12 months and

16% at both 24 and 36 months. Although clozapine patients

showed lower rehospitalization rates, there were no significant

differences in readmission rates between the three groups nor

when the comparison is made for groups two by two

(haloperidol x risperidone: logrank 0.9; p = 0.331; haloperidol

x clozapine: logrank 2.2, p = 0.134; clozapine x risperidone:

logrank 5, p = 0.026) controlling for type I error with the

Bonferroni method (α/3+ 0.05/3 = 0.0166) - Figure 1.

Age, gender, age of onset of symptoms, length of illness,

number of previous hospitalizations, length of hospitalization,

length of follow-up and the three antipsychotics used in this

study were not associated with the risk of rehospitalization.

Even when the Cox regression model was adjusted using the

stepwise method, none of the previous variables showed to be

associated with rehospitalization rates.

Discuss ion

This is a naturalistic retrospective study designed to observe

the rehospitalization rates of patients with schizophrenia taking

haloperidol, risperidone or clozapine. The results of this study

demonstrate lower rehospitalization rates for patients in use of

clozapine than those in use of haloperidol and risperidone;

lower rehospitalization rates for patients in use of haloperidol

than those in use of risperidone and lower rehospitalization

rates for the group taking haloperidol than those reported in

previous studies with conventional antipsychotics. However,

the conclusions drawn from this study must be tempered by

the limitations of the methodology used. First, since this is

not a randomized controlled trial, patients were not randomly

assigned for the three treatments, i.e. the choice of each

treatment was defined on a clinical basis. Second, the

comparison involves clozapine, a drug well defined for

treatment-resistant schizophrenia and third, at the time of the

study (1999-2001) risperidone was used for patients who had

not previously responded to conventional antipsychotics and it

is possible that they were also treatment resistant. Such

heterogeneity of severity of illness may have biased the results

favoring patients who received haloperidol as compared with

those who were on risperidone. Clozapine was associated with

lower rehospitalization rates in all three years of the study

and the rates found are comparable to those reported by Essok

et al.20 (18% at 1 year) and Conley et al.23 (13% at 1 and 2

years). Honigfeld and Patin21 found a less favorable 2-year

readmission rate for the clozapine group (28%) than it was

found in the present study (10% at 1 year and 16% at 2 and

3 years). Another result which is similar to Conley’s et al.23

was that patients taking clozapine who relapsed were most

likely to relapse earlier than patients treated with risperidone.

The length of hospitalization for the clozapine group (70 days)

was higher than the haloperidol (38 days) and the risperidone

(40 days) groups and there was a significant difference between

groups (Anova F = 9.7; p = 0.001). The clozapine group

had a significantly higher number of previous hospitalizations

than the haloperidol and the risperidone groups (Kruskal-Wallis

χ2 = 14.04, df = 2, p = 0.001). We have previously described

that patients with treatment-resistant schizophrenia, when

compared with non refractory patients are predominantly

males, have an earlier age of onset and have a higher number

of previous hospitalizations27 and in fact these are the same

characteristics found in patients of the present study treated

with clozapine, showing that this population probably has a

more severe form of schizophrenia. On the other hand, the

subgroup of patients treated with haloperidol showed a better

profile in terms of predictive factors associated with a better

outcome, with a later age of onset and a predominance of

female gender and this may have contributed for the better

outcome found in the present study compared to the risperidone

group. Such confounding variables may have biased the results

toward haloperidol but they did not affect the better outcome

found for the clozapine group in terms of rehospitalization

rates, and therefore the true differences in rehospitalization

rates between the clozapine and the other groups are probably

greater than what we found. The Cox regression model showed

that all continuous covariates as well as other variables

supposed to influence the time to readmission (as shown in
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Table 1) were not related to the risk of being readmitted.

Similarly, the same method showed that the use of any of

three antipsychotics (haloperidol, risperidone and clozapine)

influenced the time of readmission.

Rehospitalization rates for patients in use of haloperidol (16%,

21% and 26%, respectively, at 12, 24 and 36 months) were

lower than most the rates previously reported for unselected

conventional antipsychotics groups. Hogarty and Rabinowitz

et al. found 1-year rehospitalization rates of 37% and 35%,

respectively, and 2-year rates of 55% and 48%, respectively,

for patients taking conventional antipsychotics.19,24 These rates

are much higher than those found in the present study for the

haloperidol-treated group. Perhaps such difference is due to

an intrinsic diversity in terms of relapse prevention capability

among the conventional antipsychotic groups and it suggests

a higher effectiveness of haloperidol as compared with

unselected conventional antipsychotic groups of other studies

in terms of rehospital izat ion prevention. The rates of

rehospitalization for the haloperidol group were also lower than

those found for the risperidone group in the present study,

although there were no statistically significant differences.

There are some possible explanations that should be considered

such as in the case of the haloperidol group who contained a

higher proportion of women, a later age of onset of illness

and a shorter length of illness than the risperidone group.

These are well established variables associated with a better

prognosis in schizophrenia and they could have biased the

results towards haloperidol. On the other hand, statistical tests

used to compare demographic and clinical variables have

shown no significant differences.

The outcome data at 12 months (27%) for the risperidone

group of the present study are similar to Conley et al’s.,23

Rabinowitz et al’s.24 and Patel et al’s.25 reports that found

rehospitalization rates of 17%, 31% and 35%, respectively,

for patients taking risperidone. At 24 months, the rates found

in Conley et al’s.23 and Rabinowitz et al’s.24 studies were 34%

e 33%, respectively, while we found a rate of 41% for the

risperidone group. Contrarily to our results, the rehospitalization

rates reported in most previous studies, which compared

risperidone with conventional antipsychotics, were lower in

the risperidone-groups than in the conventional antipsychotic-

t reated groups. However, Patel  et  al . ,25 found higher

rehospitalization rates for the risperidone group than the rates

for the conventional antipsychotic group (20%). This result is

also comparable to the present study for the haloperidol group.

As previously stated, there are several limitations of the

present study, in accordance to the studies of Conley et al.,23

Rabinowitz et al.24 and Patel et al.,25 this is also a naturalistic

cohort study and not a randomized controlled trial. The

methodology used in the present study is similar to those

previously mentioned which utilized data from records of

inpatient hospitals (infirmaries) and chart reviews to verify

diagnoses. Data on risk factors such as age, sex, race and

length of hospitalization were carefully collected but are not

free from errors. The diagnosis was confirmed in the majority

of subjects using the Opcrit system, a reliable instrument

designed for such a purpose. In the present study the length

of drug treatment before discharge could not be adequately

evaluated, as well as dose regimens and outpatient follow-up

information. It is well known that compliance represents a

key factor for relapse and patients may not have taken their

medications adequately thus precipitating relapse, regardless

the antipsychotic class. Additionally, it is possible that clozapine

administration regimen, with periodic blood counts, may have

favored a higher compliance and the better outcome observed

in the present study. Another limitation is that some patients
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with no data being recorded on charts. Furthermore, since

patients were not matched due to the small sample size, there
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