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Abstract Background: Despite the increasing evidence relating to strategies for switch-

ing between different antipsychotics, little evidence is available about predictors

of improvement or worsening while switching. In a previous study, we com-

pared different options for switching to aripiprazole and found that patients

with schizophrenia switched to aripiprazole with immediate discontinuation of

the previous antipsychotic showed an increase in symptom severity after 1 week.

Objective: To identify predictors of worsening in the first 4 weeks after the

switch to aripiprazole in partial non-responders to previous treatments.

Methods: This was a 12-week randomized, controlled, open-label study that

was carried out in the Department of Psychiatry of the Catholic University of

Korea, Seoul, Korea. The study included 77 patients with schizophrenia

whose symptoms were not optimally controlled and/or who did not tolerate

their current antipsychotic medications well. Patients were randomly as-

signed to one of three different strategies for switching to aripiprazole 10mg,

i.e.: (i) simultaneous discontinuation of the current antipsychotic; (ii) taper-

ing off the current antipsychotic over 4 weeks with half the dose after the first

2 weeks; or (iii) tapering off the current antipsychotic over 4 weeks after

maintenance of the current dose for 2 weeks. The main outcome measure was

the difference in Brief Psychiatric Rating Scale (BPRS) scores from baseline

to weeks 1, 2 and 4.

Results: Baseline severity of disease, as measured by the Clinical Global

Impression-Severity Scale, BPRS and Schedule for the Assessment of Nega-

tive Symptoms, significantly predicted worsening at weeks 1, 2 and 4. Speci-

fically, lesser disease severity at baseline significantly predicted worsening

after switching to aripiprazole.

Conclusion: Patients with relatively mild illness severity might be more sus-

ceptible to early worsening of symptoms when switched to aripiprazole.

However, the limitations of the present study, including a small sample size,
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absence of a control group designed to control for nonspecific factors such as

regression to the mean, and implementation of a switching strategy that in-

cluded only aripiprazole, mean the present findings should be considered with

caution and further research is needed.

Background

New generation antipsychotics appear to offer
better treatment options compared with conven-
tional antipsychotics and are thus recommended
as first-line agents in the treatment of schizo-
phrenia and related psychotic disorders.[1]

Switching from previous antipsychotics to these
new drugs is a relatively common practice.[2-4]

Hence, in the last decade, some investigators have
begun to investigate better strategies to switch
from current antipsychotics to others.[5-8] In a
recent study, we found that patients switched to
aripiprazole with immediate discontinuation of
the previous antipsychotic showed an increase in
symptom severity in the first week after switching
to aripiprazole; moreover, these patients were
slightly more likely to discontinue the study pre-
maturely, suggesting that a possible difference in
symptom severity and exacerbation could exist
within the first week after the switch.[8]

Despite increasing evidence about switching
strategies, however, little evidence is available
about predictors of improvement or worsening
while switching. Indeed, to date, only a few stu-
dies have focused on this issue.[9,10] These studies
have reported a longer period of treatment and
higher doses of clozapine,[9] and previous or
subsequent history of exposure to clozapine,[10]

as negative predictors of response to subsequent
treatment with olanzapine or aripiprazole, re-
spectively. Additionally, no study has yet speci-
fically investigated predictors of early worsening
during the first weeks after the switch to a new
antipsychotic drug, a critical issue in common
clinical practice.

Aripiprazole is an antipsychotic with a unique
mechanism of action. It provides significant ad-
vantages over typical and some atypical anti-
psychotics in terms of fewer extrapyramidal
symptoms and less prolongation of the average
corrected QT (QTc) interval.[11,12] Nonetheless,

despite the favourable efficacy and adverse-effect
profiles of aripiprazole, clinical management of
patients with this medication has sometimes been
challenging because of the lack of a comprehen-
sive strategy for appropriate dosing with this
drug while switching and the potential for ad-
verse effects, including worsening of psychotic
symptoms. Although the lack of significant affi-
nity for muscarinic and histaminic receptors and
the low affinity for a-adrenergic receptors may be
linked to the low propensity of aripiprazole to
cause several adverse effects, the pharmacologi-
cal profile of aripiprazole may be related to dif-
ficulties and limitations in switching from other
agents.[13] Indeed, in previous trials that focused
on aripiprazole switch from other antipsychotics,
the most common reason for early discontinua-
tion of aripiprazole switch was psychotic wor-
sening among early dropouts.[14-17]

Hence, there is a strong clinical need to find
those clinical factors that predict early worsening
in patients switched to aripiprazole from other
antipsychotics so that the full benefit of the
drug’s favourable pharmacological profile can be
maximized in the best interests of individual pa-
tients.[13] The aim of the present work was there-
fore to investigate the predictors of worsening in
the first 4 weeks after switching to aripiprazole
in patients with persisting symptoms and/or
tolerability problems during their former anti-
psychotic treatment.

Patients and Methods

A detailed patient sample description has
been reported in a previous paper.[8] Briefly, out
of 177 screened inpatients or outpatients with
schizophrenia according to Diagnostic and Sta-
tistical Manual (DSM)-IV criteria[18] who were
seen at the Department of Psychiatry of the
Catholic University of Korea, 77 patients (i.e.
only those with at least one assessment after
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baseline) were included in the intent-to-treat
(ITT) sample. The sample was selected with the
main aim of investigating aripiprazole switch and
this is a further post hoc analysis of the same
sample focusing on predictors.

Patients were eligible for inclusion if their
symptoms were not optimally controlled, as
measured by a Clinical Global Impression-
Severity (CGI-S) scale[19] score at baseline >2 and
<6, and/or if they did not tolerate their current
antipsychotic medications well. Patients were
randomly assigned to one of three different stra-
tegies for switching to aripiprazole 10mg, i.e.:
(i) simultaneous discontinuation of the current
antipsychotic; (ii) tapering off the current anti-
psychotic over 4 weeks with half the dose after the
first 2 weeks; or (iii) tapering off the current anti-
psychotic over 4 weeks after maintenance of the
current dose for 2 weeks. Patients were then fol-
lowed for 12 weeks in order to assess the safety
and tolerability of the different switching strate-
gies. The last observation carried forward
(LOCF) method was employed in case of missing
evaluations at follow-up.

Efficacy was assessed on the 18-item Brief
Psychiatric Rating Scale (BPRS) with scores
ranging from 0 to 6 points.[20] Other measures of
outcome employed were the Schedule for the
Assessment of Negative Symptoms (SANS)[21]

and the CGI-S. Adverse effects were evaluated
by means of the Simpson-Angus Scale (SAS)
for extrapyramidal symptoms,[22] the Barnes
Akathisia Scale (BAS)[23] and the Abnormal
Involuntary Movement Scale (AIMS).[24] All
evaluators were blind to the group allocation
of patients. There was good reliability among
evaluators (k > 0.8).

The study was approved by the local ethics
committee. All patients provided written informed
consent to participate in the original study.[8]

For the present investigation, subjects were
compared with respect to changes in BPRS scores
from baseline to weeks 1, 2 and 4 as this period
(particularly week 1) was the period most asso-
ciated with clinical worsening.[8] Predictors of
worsening after the switch were analysed by
multiple regression (general linear model) with
BPRS at weeks 1, 2 and 4 after switch as depen-

dent variables and baseline variables each in turn
as independent variables. Age, sex and switching
strategy were added as covariates in order to
investigate possible stratification effects. Sig-
nificance was set at a p-value <0.05, two-tailed.
With these parameters we had sufficient power
(0.80) to detect a medium effect size of 0.31, al-
lowing detection, for example, of a difference of
4.2 points in BPRS scores at week 1 between
males and females.

Results

For descriptive purposes, in table I, subjects
were allocated to one of two groups: not worsened
(stable or improved) or worsened, according to
BPRS scores at weeks 1, 2 and 4, compared with
baseline. Worsened patients were those with
‡10% increase in BPRS score from baseline.
Baseline CGI-S, BPRS and SANS scores sig-
nificantly predicted worsening at all timepoints,
with patients with less severe disease at baseline
showing higher BPRS scores at weeks 1, 2 and
4 (see table I). Sex, age, pre-switch medication,
SAS, BAS and AIMS scores did not significantly
predict improvement after switch to aripiprazole.
Only switching strategy was marginally asso-
ciated with worsening at week 1 (p = 0.08) but not
in the following weeks. Four patients dropped
out between the first and the second weeks and
three patients dropped out between the second
and the fourth weeks. Even when considering,
where possible, sex, age, previous treatment and
switching strategy as covariates, the results did
not change significantly.

Discussion

The results of this investigation suggest that
patients with milder persisting symptoms on their
former antipsychotic treatment could show an
early worsening in the first weeks after switch to
aripiprazole. Thus, only patients who have shown
little or no response to previous treatment should
be considered as candidates for switching to ari-
piprazole, particularly when the previous treat-
ment is discontinued immediately. Although this
finding could appear paradoxical, as in clinical
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Table I. Predictors of worsening (calculated as a ‡10% increase from baseline in Brief Psychiatric Rating Scale [BPRS] score) at weeks 1, 2

and 4 in patients switched to aripiprazole. Baseline scores of the two groups of patients (worsened and not worsened) at each timepoint are

givena

Characteristics of the ITT sample (n = 77) Group 1:

not worsened

Group 2:

worsened

Fb p-Value

Week 1

n 66 11

Sex [n (%)]

males 27 (41) 6 (55) 0.15 0.69

females 39 (59) 5 (45)

Age (y) 36.19 – 9.02 40.18 – 12.01 0.0006 0.97

Previous atypical antipsychotic [n (%)]

risperidone 29 (45) 6 (55) 2.17 0.10

olanzapine 28 (42) 4 (36)

amisulpride 6 (9) 1 (9)

quetiapine 2 (3) 0 (0)

missing data 1 (1) 0 (0)

Switching strategy [n (%)]

immediate 18 (27) 4 (36) 3.07 0.08

combination 48 (73) 7 (64)

BMI (kg/m2) 24.37 – 4.05 26.56 – 4.56 2.47 0.12

CGI-S 3.50 – 1.19 3.18 – 1.16 26.67 0.000002

BPRS 22.95 – 14.46 17.36 – 13.69 320.22 0.0000001

SANS 21.33 – 18.79 20.00 – 18.79 71.98 0.000001

SAS 10.29 – 1.73 10.27 – 0.91 0.01 0.94

BAS 0.31 – 1.12 0.00 – 0.00 0.29 0.59

AIMS 0.95 – 3.54 0.54 – 1.81 2.98 0.09

Week 2

n 68 9

Sex [n (%)]

males 28 (41) 5 (55) 0.57 0.45

females 40 (59) 4 (45)

Age (y) 36.73 – 9.04 35.78 – 10.45 0.45 0.49

Previous atypical antipsychotic [n (%)]

risperidone 29 (43) 6 (67) 1.43 0.24

olanzapine 29 (43) 3 (33)

amisulpride 7 (10) 0 (0)

quetiapine 2 (3) 0 (0)

missing data 1 (1) 0 (0)

Switching strategy [n (%)]

immediate 21 (31) 5 (56) 2.02 0.15

combination 47 (69) 4 (44)

BMI (kg/m2) 24.81 – 4.35 23.80 – 2.34 0.173 0.133

CGI-S 3.54 – 1.17 2.77 – 1.20 16.76 0.0001

BPRS 22.80 – 14.65 17.33 – 13.01 163.28 0.0000001

SANS 22.55 – 18.84 20.67 – 18.78 58.37 0.000001

Continued next page
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practice treatment-resistant patients very often
do not display improvements when switched to a
different compound, it is noteworthy that our
finding could be related to the specific mechanism
of action of aripiprazole; this differs from the
majority of other antipsychotics in that it is char-
acterized by a partial dopamine D2-receptor
agonism possibly related to a better regulation of
dopaminergic transmission.[25]

Clinical experience suggests that an immediate
switch to aripiprazole may worsen positive
symptomatology, possibly because a relative in-
crease in dopamine transmission mediated by the
partial agonistic activity of the drug[15,26] could

provoke acute changes in a prior equilibrium
characterized by higher D2-receptor blockade.
Exacerbation of psychosis is considered a poten-
tial hazard when aripiprazole is substituted for
other antipsychotics that have induced a func-
tional hypodopaminergic state. Current evidence
suggests, in fact, that careful cross-titration and
monitoring is recommended when switching to
aripiprazole.[6,27,28] In keeping with such findings,
in our recent investigation[8] the best switching
strategy was found to be tapering off previous
antipsychotics gradually over 4 weeks while giv-
ing aripiprazole, a strategy that could facilitate a
more gradual reduction of D2-receptor blockade.

Table I. Contd

Characteristics of the ITT sample (n = 77) Group 1:

not worsened

Group 2:

worsened

Fb p-Value

SAS 10.39 – 1.75 10.00 – 1.10 0.03 0.86

BAS 0.27 – 1.06 0.33 – 1.00 0.34 0.56

AIMS 0.96 – 3.55 0.55 – 1.33 1.38 0.24

Week 4

n 66 11

Sex [n (%)]

males 27 (41) 6 (55) 0.66 0.41

females 39 (59) 5 (45)

Age (y) 36.73 – 9.04 33.45 – 7.39 0.36 0.55

Previous atypical antipsychotic [n (%)]

risperidone 32 (48) 3 (27) 0.71 0.54

olanzapine 25 (39) 7 (64)

amisulpride 7 (11) 1 (9)

quetiapine 1 (1) 0 (0)

missing data 1 (1) 0 (0)

Switching strategy [n (%)]

immediate 22 (33) 4 (36) 0.38 0.53

combination 44 (67) 7 (64)

BMI (kg/m2) 24.68 – 4.14 25.32 – 3.52 0.35 0.55

CGI-S 3.54 – 1.17 2.90 – 1.22 14.03 0.0003

BPRS 23.03 – 14.44 16.81 – 14.30 108.17 0.0000001

SANS 24.54 – 19.54 20.27 – 18.60 47.46 0.000001

SAS 10.35 – 1.77 10.00 – 1.10 0.18 0.67

BAS 0.27 – 1.08 0.27 – 0.90 0.04 0.84

AIMS 0.98 – 3.60 0.45 – 1.21 0.68 0.41

a Values are expressed as mean – SD unless specified otherwise.

b Statistics refer to multivariate correlation analysis (see text for details).

AIMS = Abnormal Involuntary Movement Scale; BAS = Barnes Akathisia Scale; BMI = body mass index; CGI-S = Clinical Global Impression-

Severity scale; F = statistical significance of the observed difference between the means of the two groups; ITT = intent-to-treat;

SANS = Schedule for the Assessment of Negative Symptoms; SAS = Simpson-Angus Scale for extrapyramidal symptoms.
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In addition, the findings of the present study could
be clinically useful in showing that the choice of
switching to aripiprazole only in patients with
higher disease severity at baseline could avoid
early worsening after aripiprazole switch.[8]

Study Limitations

Several limitations should be taken into account
when interpreting our findings. The use of different
switching strategies could represent a confounding
factor in the interpretation of the results: this dif-
ferential treatment meant that one groupmay have
been undergoing withdrawal from the previous
drug while the second group may have been ex-
posed to an increase in antipsychotic medication
for at least a brief period of time. Another impor-
tant limitation was the absence of a control group
not switched to aripiprazole, which would have
helped determine whether the observed differences
were specifically due to the switch to aripiprazole
or, for instance, simply to a regression toward the
mean. In addition, we did not control whether
systematic differences in dosing habits (in higher vs
lower residual symptom patients) could create
pharmacodynamic group differences around the
time of the switch. This could have influenced the
results, given that a higher level of pre-switch dos-
ing with D2-receptor antagonists could have led to
a more abrupt functional hyperdopaminergia after
switching to a partial receptor agonist. While we
did not record the dosage of prior antipsychotic at
study entry, to be eligible for the present study,
patients had to be treated with an antipsychotic at
its therapeutic dosage. On the other hand, such an
issue could be relevant to the present study given
that there is some evidence suggesting that the
dosage of the prior antipsychotic could predict
worsening after aripiprazole switch.[29]

A further limitation was that the number
of patients treated with quetiapine or amisulpride
was too low to detect possible differences among
previous treatments with different antipsycho-
tics. In addition, although switching to aripiprazole
can worsen psychotic symptoms, we did not
control for discontinuation due to this specific
adverse event. Another important limitation of
the study was the lack of use of a scale to assess

positive symptoms. As a consequence, we could
have missed data indicating a possible worsening
of positive symptoms after aripiprazole switch
and future research is needed to address this issue.
Furthermore, our sample of patients consisting
only of partial responders to previous treatment or
patients who did not tolerate previous treatment
well could be characterized by many as yet un-
determined differences from good responders.
Also, we did not collect data about whether the
included subjects were inpatients or outpatients.
As a consequence, we could not evaluate a pos-
sible influence of in- versus outpatient status as a
possible predictor of worsening after the switch.

Other possible limitations of the present study
include the small sample size and the fact that the
switching strategy included aripiprazole only;
these limitations suggest our findings should be
interpreted with caution and can not be general-
ized to other antipsychotics. Finally, we con-
sidered the response to previous drugs according
to the BPRS scores at baseline; however, a formal
assessment of improvement over time while tak-
ing the previous drug was not carried out.

Conclusion

Despite the limitations outlined in the pre-
vious section, our results suggest that patients
with less severe persistent symptoms on a pre-
vious antipsychotic drug could be more prone to
show early worsening in the first weeks after
switching to aripiprazole. Further investigations
are needed to confirm our findings in larger
samples and to investigate switches to other anti-
psychotic medications.
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