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A B S T R A C T

Antipsychotic treatment discontinuation is a major challenge in the treatment of first-episode schizophrenia
(FES) patients. However, the rate and predictors remain unclear. Five hundred and sixty-nine FES patients were
randomized to risperidone (n=190), olanzapine (n=185) or aripiprazole (n=194) in a six-site study in China
with 1-year follow-up. Patients failing the initially assigned antipsychotic were switched to one of the other 2
antipsychotics. By 52 weeks, 47.1% of FES patients discontinued all antipsychotics. In the 8-week acute phase,
an antipsychotic switch was protective against antipsychotic discontinuation, whereas higher positive symptoms
at the endpoint predicted discontinuation. In the maintenance phase, discontinuation was predicted by male
gender and higher CGI-S score at the endpoint. The findings indicate that in China nearly half of patients with
FES discontinued antipsychotic treatment during one year treatment. Clinicians should employ strategies other
than medication choice to keep them from discontinuing.

1. Introduction

Two decades ago, Robinson and colleagues found out that patients
with FES had high rates of response to antipsychotic treatment
(Robinson et al., 1999a). The responsiveness had been confirmed in a
recent systemic review and meta-analysis (Zhu et al., 2017). However,
treatment discontinuation in FES patients benefiting from antipsychotic
treatment was found to increase relapse rates nearly 5-fold
(Robinson et al., 1999b). A recent study from Finnish population-based
registers suggested that the risk of treatment failure or relapse after

discontinuation of antipsychotic use does not decrease during the first 8
years of illness (Tiihonen et al., 2018). Antipsychotic treatment dis-
continuation is a major challenge in the treatment of FES (Emsley et al.,
2013).

Several studies focusing on discontinuation of a specific anti-
psychotic in FES patients (Crespo-Facorro et al., 2012, 2014; Kahn
et al., 2008; Mustafa et al., 2018; San et al., 2012) have found certain
advantages of second generation antipsychotics (SGAs) over first gen-
eration antipsychotics (FGAs), but no substantial differences in efficacy
were found among SGAs. However, individuals with schizophrenia may
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go through several different antipsychotics before finding a medication
with the appropriate efficacy and tolerability. About one-third of FES
patients require a change in medication within their first year of
treatment (Perez-Iglesias et al., 2008). To date, patients undergoing a
medication switch have seldom been included in antipsychotic efficacy
studies. Reports analyzing antipsychotic treatment discontinuation are
also limited.

A recent retrospective study from the UK reported that more than
half of patients with first-episode psychosis discontinue their anti-
psychotic treatment within a 1.5-year follow-up period (Winton-
Brown et al., 2017). The aim of this study was to prospectively examine
the rates and associated predictors of antipsychotic treatment dis-
continuation in FES patients. We hypothesized that approximately half
of the patients with FES would discontinue antipsychotic treatment
within the first year. In addition, we speculated that the factors con-
tributing to antipsychotic treatment discontinuation would be demo-
graphic or clinical characteristics rather than medication choice. Be-
cause there were different needs to be addressed at different stages with
symptom alleviation in the acute phase and relapse prevention and
rehabilitation in the maintenance phase, we would examine dis-
continuation predictors in the acute and the maintenance phases, re-
spectively.

2. Methods

2.1. Participants and setting

The details of the study design has been described elsewhere
(Han et al., 2014). Briefly, this was a 1-year randomized, open-labeled
clinical trial conducted in 6 major psychiatric hospitals in China. Three
hospitals were in the North, and the other three were in the South.
Although all of the six Centers were in urban regions, they provide
service to both patients from urban and rural areas. This was a sec-
ondary analysis of a RCT database. The primary outcome in the original
RCT was the baseline-to-endpoint change in PANSS total score. The
main paper was in submission process.

Patients meeting the following inclusion criteria were recruited: (1)
aged between 18 and 45 years; (2) inpatients or outpatients; (3) diag-
nosis of schizophrenia by the Structured Clinical Interview for the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR) Axis I Disorder, patient edition (SCID-I/P);
(4) illness duration ≤3 years (The onset was determined in the SCID-I/
P according to when the first symptom appeared); 5) continuous anti-
psychotic treatment< 4 weeks and cumulative length of antipsychotic
treatment< 12 weeks, with no prior exposure to long-acting anti-
psychotic injection; 6) the ability to understand the contents of the
interview and provide written informed consent. Exclusion criteria in-
cluded: 1) current major medical conditions; 2) current or lifetime
history of alcohol/drug abuse or dependence; 3) contraindication to
olanzapine, aripiprazole or risperidone. After complete description of
the study to the subjects, written informed consent was obtained. The
trial was approved by the ethics committees of the participating cen-
ters.

2.2. Treatment

To mimic the reality of clinical practice, we employed a 3-phase
design. Phase 1 was a randomization phase (comparison of the three
drugs will be published in another paper from the same research team).
Eligible patients were randomly assigned to a risperidone (3–6mg/
day), olanzapine (10–25mg/day) or aripiprazole (15–30mg/day)
group, with a stratified block randomization based on a pre-established
scheme and stratified by study center. The randomization table and
program were generated with SAS (version 9.2) by a clinical epide-
miologist who was not involved in the trial design. The doses of ris-
peridone, olanzapine and aripiprazole were chosen based on the

Treatment Guideline for Schizophrenia in China (Shu, 2007). Patients
who showed little or no benefit from the Phase 1 treatment were al-
lowed to enter Phase 2. Patients undergoing a medication switch en-
tered Phase 2, which was allowed as early as week 4 in the case of non-
responders, defined as a PANSS reduction< 50%, symptom exacerba-
tion, severe impulsiveness, agitation, suicide risk, or intolerability (in-
cluding clinically relevant weight gain) (Han et al., 2014). The change
in antipsychotic regimen was restricted to the three SGAs in the study
(risperidone, olanzapine and aripiprazole); drug choices were made by
research psychiatrists based on their clinical experience (e.g. patients
who were overweight should avoid olanzapine). Patients who did not
respond to the second SGA were allowed to enter Phase 3, which al-
lowed the research psychiatrists to introduce other antipsychotics such
as clozapine and augmentation or antipsychotic polypharmacy. Fol-
lowing the Treatment Guidelines for Schizophrenia in China
(Shu, 2007), the acute phase was defined as the first 8 weeks of treat-
ment, and the following period was considered as the maintenance
phase.

Oral benzhexol (2–6mg/day) or promethazine (25–75mg/day)
could be prescribed, but not preventively. Adjunctive lorazepam
(0.5–1.5mg/day) was also permitted if necessary. This design was
aimed to keep the patients on antipsychotic treatment for as long as
possible and to maximize the possibility of completing the follow up.

All the participants received basic psychosocial support like in the
daily psychiatric service.

2.3. Assessment and evaluation

Basic demographic and clinical characteristics were collected with a
standard data collection form designed specifically for this study.
Psychopathology was measured with the Positive and Negative
Syndrome Scale (PANSS) (Kay et al., 1987)and Clinical Global Im-
pressions-Severity Scale (CGI-S) (Spearing et al., 1997). Side effects
were measured by the Udvalg for KliniskeUndersogelser Side Effect
Rating Scale (UKU) (Lingiaerde et al., 1987). Drug attitude was assessed
by the Drug Attitude Inventory (DAI) (Hogan et al., 1983). Function
was evaluated by the Personal and Social Performance Scale (PSP)
(Tianmei et al., 2011). Recruited patients were evaluated by a trained
psychiatrist in each hospital at the baseline and weeks 4, 8, 12, 26, 39
and 52.

There were 2-3 psychiatrists responsible for clinical assessment at
each site. All interviewers attended a 1-week training workshop on use
of the rating instruments (including PANSS, CGI-S, UKU, DAI and PSP
etc.) prior to the study and reached a high level of consistency (in-
traclass correlation coefficients or kappa values> 0.75). They were not
necessarily blind to the original randomization of the treatments.

2.4. Primary and secondary outcomes

The primary outcome was the all-cause antipsychotic treatment
discontinuation rate within 52 weeks, which was defined as (1) dis-
continuation of antipsychotics regardless of follow-up completion, or
(2) early discontinuation of the follow-up (patients who missed follow-
ups and then returned were considered as continuation, as long as they
remained on the antipsychotic during the missed period). Secondary
outcomes included all-cause antipsychotic treatment discontinuation at
week 8, the discontinuation rate of the Phase 1 antipsychotics, medi-
cation switch rate and the predictors of all-cause antipsychotic treat-
ment discontinuation during both the acute (≤8 weeks) and the
maintenance (8–52 weeks) phase.

2.5. Statistical methods

Kaplan-Meier curves were used to estimate the time to antipsychotic
treatment discontinuation during the 52-week follow-up. Cox propor-
tional hazards regression analysis was used to estimate associations of
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demographic and clinical variables with antipsychotic treatment dis-
continuation in the acute and maintenance phases.

Demographic variables, the PANSS, PSP, UKU and DAI ratings at
baseline and 8-week (ratings at endpoint were used if discontinuation
occurred before 8-week) were included for the acute phase univariate
analysis. Demographic variables and the PANSS, PSP, UKU and DAI
ratings at 8- week (the baseline for the maintenance phase) and at 52-
week (ratings at endpoint were used if discontinuation occurred before
52-week) were included for the maintenance phase univariate analysis.
The changes of the PANSS total score at the 4- and 8-week follow-up
assessments (Schennach et al., 2013; Leucht and Zhao, 2014) were also
included for the acute and the maintenance phase analyses, respec-
tively. Variables which turned out to be significant in univariate ana-
lysis were included in multivariate analysis. A stepwise approach was
used and the probability for stepwise was set at 0.05. Last-observation-
carried-Forward analysis was used to manage the missing data for
variables which were repeatedly measured during follow-up. The sig-
nificance level was set at 0.05 (two tailed). All analyses were conducted
in the intent-to-treat sample (Cox proportional hazards regression
analysis in the maintenance phase was conducted in patients who went
through the 8-week follow-up).

3. Results

3.1. Patient characteristics and disposition

A total of 580 patients were screened and 569 met the study criteria
and participated in this study (Fig. 1). There were no significant dif-
ferences among the three groups with regard to both basic demographic
and clinical characteristics including PANSS and functioning except for
the UKU neurological and other subscales at baseline, although there
were differences of borderline significance in the CGI-S (Table 1).

3.2. Rates of antipsychotic treatment discontinuation

A total of 268 patients (47.1%) discontinued antipsychotic treat-
ment at the end of the 52-week follow-up (Table 2). There were no
significant differences among the three initial treatment groups in terms
of all-cause antipsychotic treatment discontinuation (risperidone 54.9%
vs. olanzapine 47.1% vs. aripiprazole 56.1%, χ2 = 2.47, df= 2,
p=0.291) (Fig. 2). And 124 (21.8%) patients discontinued anti-
psychotic treatment during the 8-week acute phase. Totally, 363 pa-
tients (63.8%) discontinued their originally assigned antipsychotics,
139 patients of which underwent antipsychotic switch during the 52-
week follow-up. Most switches (59.0%) occurred during the 8-week
acute phase (Table 2). The antipsychotic treatment discontinuation rate
was much greater in patients with originally assigned antipsychotics
than in patients after drug switch (52.1% (224/430) vs. 31.7% (44/

Fig. 1. Patient disposition.
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139), p < 0.01).

3.3. Predictors of acute-phase antipsychotic treatment discontinuation

There were 124 patients of antipsychotic treatment discontinuation
in the acute phase. Antipsychotic switch, PSP, PANSS total score re-
duction and UKU-other score at the endpoint were negatively asso-
ciated with antipsychotic treatment discontinuation, while scores of
CGI-S, PANSS positive, negative, general psychopathological sub-scales
and insight item at endpoint were positively associated with anti-
psychotic treatment discontinuation. However, only antipsychotic
switch, PANSS positive score at the endpoint remained significant in
multivariate analysis (Table 3).

3.4. Predictors of maintenance-phase antipsychotic treatment
discontinuation

Male gender, CGI-S, PANSS positive, negative and general psycho-
pathological scale and insight item score at endpoint were positively
associated with antipsychotic treatment discontinuation. In addition,
PSP, PANSS total score reduction at the endpoint and DAI score at both
8-week and endpoint were negatively associated with antipsychotic
treatment discontinuation. However, only male gender and CGI-S score
remained significant in multivariate analysis (Table 4).

4. Discussion

To our knowledge, this is the first prospective study that in-
vestigated antipsychotic treatment discontinuation and its contributing
factors in a large sample of FES patients with minimal prior anti-
psychotic exposure. We found that nearly half of the patients dis-
continued antipsychotic treatment during the first year. In addition,
medication choice, including the initial randomly assigned anti-
psychotic and the antipsychotic in use immediately prior to dis-
continuation, had no significant impact on antipsychotic treatment
discontinuation during the first year of treatment. In the acute phase,
patients with more positive symptoms were more likely to discontinue
antipsychotic treatment, whereas a switch to another antipsychotic
decreased the risk of discontinuation by nearly 80%. During the
maintenance phase, male patients were more likely to discontinue an-
tipsychotic treatment than female patients, and more overall symptoms
increased the risk of discontinuing antipsychotic treatment.

To date, very few studies focusing on antipsychotic discontinuation
have allowed sequential antipsychotic trials, which represents the real
situation in clinical care for FES patients experiencing medication in-
efficacy or intolerance, though studies on discontinuation of a specific
antipsychotic are abundant. One study comprising 55 discharged FES
Chinese patients showed a discontinuation rate of 55% (Tang and
Liu, 2009). A recent retrospective study of FES patients reported that

Table 1
Baseline characteristics of the patients.

Risperidone (N=190) Olanzapine (N=185) Aripiprazole (N=194) Total (N=569) P

Sociodemographic characteristics
Age (years) 25.2 (7.1) 24.8 (7.6) 25.1 (7.1) 25.0 (7.3) 0.573
Women 90/190 (47%) 96/185 (52%) 100/194 (52%) 286/569 (50%) 0.619
Education

Elementary school 6/187 (3%) 7/181 (4%) 7/193 (4%) 20/561 (4%) 0.544
Middle school 43/187 (23%) 45/181 (25%) 36/193 (19%) 124/561 (22%)
High school 45/187 (24%) 45/181 (25%) 60/193 (31%) 150/561 (27%)
Technical secondary school 21 /187 (11%) 25/181 (14%) 19/193 (10%) 65/561 (12%)
College 30/187 (16%) 24/181 (13%) 25/193 (13%) 79/561 (14%)
Bachelor and above 42/187 (22%) 35/181 (19%) 46/193 (24%) 123/561 (22%)

Illness duration (months) 12.3 (10.3) 10.8 (11.7) 11.5 (12.2) 11.5 (11.4) 0.102
Family history of psychiatric disorders 31/190 (16%) 29/185 (16%) 32/194 (16%) 92/569 (16%) 0.975
Baseline characteristics
CGI 5.36 (0.07) 5.45 (0.73) 5.30 (0.71) 5.37 (0.72) 0.056

Mild 2/187 (1%) 2/184 (1%) 0/193 (0%) 4/564 (1%)
Moderate 13/187 (7%) 15/184 (8%) 22/193 (11%) 50/564 (9%)
Obvious 91/187 (49%) 70/184 (38%) 92/193 (48%) 253/564 (45%)
Severe 73/187 (39%) 91/184 (49%) 68/193 (35%) 232/564 (41%)
Extremely severe 5/187 (3%) 5/184 (3%) 5/193 (3%) 15/564 (3%)

Psychopathology score (PANSS)
Total 87.1 (14.5) 86.0 (14.6) 85.8 (15.4) 86.3 (14.9) 0.642
Positive subscale 23.7 (5.6) 23.4 (5.2) 23.2 (5.4) 23.4 (5.4) 0.562
Negative subscale 21.6 (7.4) 21.0 (7.9) 20.6 (7.0) 21.1 (7.4) 0.486
General psychopathology subscale 41.7 (7.6) 41.7 (7.5) 42.0 (8.6) 41.8 (7.9) 0.980
Insight item 5.4 (1.1) 5.4 (1.0) 5.3 (1.0) 5.4 (1.0) 0.510

PSP 41.4 (13.2) 40.4 (13.3) 42.8 (12.8) 41.6 (13.1) 0.229
UKU

Psychological 2.2 (2.7) 2.5 (2.7) 2.1 (3.0) 2.3 (2.8) 0.060
Neurological 0.9 (1.3) 0.5 (0.8) 1.0 (1.5) 0.8 (1.3) 0.003
Autonomic 0.9 (1.7) 1.0 (1.5) 0.9 (2.0) 0.9 (1.8) 0.280
Other 0.8 (1.2) 0.9 (1.1) 0.6 (1.6) 0.8 (1.3) < 0.0-

01

Note: PANSS = positive and negative syndrome scale. Theoretical scores range from 30 to 210 (total score), from 7 to 49 (positive scale), from 7 to 49 (negative
scale), and from 16 to 112 (general psychopathology scale). Higher scores indicate more severe psychopathology. CGI = clinical global impression. Higher scores
indicate more severe psychopathology. UKU = udvalg for kliniskeundersogelser. PSP = personal and social performance scale. Higher scores indicate better
function. The UKU has four subscales: 1) psychic side effects (concentration difficulties, asthenia/lassitude, sleepiness/sedation, failing memory, depression, anxiety,
increased duration of sleep, reduced duration of sleep, increased dream activity, apathy); 2) neurological side effects (dystonia, rigidity, hypokinesia/akinesia,
hyperkinesia, tremor, akathisia, epileptic seizures, paraesthesias); 3) autonomic side effects (disturbance of accommodation, increased salivation, reduced salivation,
nausea/vomiting, diarrhea, constipation, disturbance of micturition, polyuria/polydipsia, orthostatic dizziness, palpitations/tachycardia, increased sweating), and 4)
other side effects (rash, pruritus, photosensitivity, increased pigmentation, reduced pigmentation, weight gain, weight loss, menorrhoea, amenorrhoea, galactor-
rhoea, gynecomastia, increased sexual desire, reduced sexual desire, erectile dysfunction, ejaculatory dysfunction, orgasmic dysfunction, dryness of vagina, head-
ache, physical dependence, psychic dependence). DAI = Drug attitude was assessed by the Drug Attitude Inventory.
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58% halt treatment within a 1.5-year follow-up period (Winton-
Brown et al., 2017). Data from the EUFEST showed that only 15.7%
discontinued antipsychotic treatment, however patients lost to follow-
up, which reached 31.3%, might also be discontinuers (Landolt et al.,
2016). In the present prospective study, we observed a 47.1% dis-
continuation rate, which seemed comparable with rates in western
population in the two studies mentioned above, however, more studies
were needed to clarify whether there was difference between different
populations. It confirmed a high risk of antipsychotic treatment dis-
continuation in the first year. This high rate indicates that a consider-
able proportion of patients who responded to antipsychotics stopped
taking their medication. Previous studies have primarily focused on
differences among individual medications in all-cause discontinuation,
whereas antipsychotic treatment discontinuation was neglected.

4.1. Influence of antipsychotic choices on antipsychotic treatment
discontinuation

As we hypothesized, neither the initial medication nor the medi-
cation being used immediately prior to discontinuation was predictive
of discontinuation. The Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) trial found an advantage of olanzapine over ris-
peridone and quetiapine in the time to all-cause discontinuation in
chronic schizophrenia patients (Lieberman et al., 2005) (although this
was only true in patients re-randomized to olanzapine but not in those
switched to other antipsychotics (Essock et al., 2006)). No significant
difference was found among different SGAs in time to treatment dis-
continuation in most FES studies (Crespo-Facorro et al., 2012; Kahn
et al., 2008; San et al., 2012), which matches the findings in the current
study. These data indicate that specific treatment strategies are needed
beyond the choice of antipsychotics to ensure patients maintain their
medications.

4.2. Influence of demographic characteristics on antipsychotic
discontinuation

Demographic characteristics did not predict antipsychotic dis-
continuation in the acute phase, however, the risk of antipsychotic
treatment discontinuation in male patients was more than one and a
half-fold as great as in female patients in the maintenance phase.
Although most patients were younger, which might lead to a floor effect
of age, age, gender and education did not predict antipsychotic dis-
continuation in most studies focusing on original study medications
(Gaebel et al., 2010; McEvoy et al., 2007). However, a 10-year pro-
spective study found that male gender was a risk factor associated with
antipsychotic treatment discontinuation (Jung et al., 2011). It sug-
gested that male gender predicted antipsychotic treatment dis-
continuation rather than discontinuation of the original antipsychotics.
However, gender was not a predictor of antipsychotic treatment dis-
continuation in the EUFEST study (Landolt et al., 2016). It might due to
the differences between Asian and European population, which needs
further studies to clarify. Thus, male patients might require more
medication monitoring and should have more frequent appointments
with psychiatrists, especially after the acute phase and in Asian popu-
lation.

4.3. Influence of clinical characteristics on antipsychotic treatment
discontinuation

Clinical characteristics at baseline, including illness duration and
family history of psychiatric disorders, symptoms, and social function
did not predict antipsychotic discontinuation in both the acute and the
maintenance phase. Severe positive symptoms, negative symptoms,
general psychopathological symptoms and overall symptoms and poor
insight at the endpoint were positively associated with antipsychotic
treatment discontinuation in both the acute and the maintenance phase.Ta
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Good social function and more symptom reduction at the endpoint were
negatively associated with antipsychotic treatment discontinuation in
both the acute and the maintenance phase. Positive drug attitude was
negatively associated with antipsychotic treatment discontinuation in
the maintenance phase rather than the acute phase. However, most of
them seemed mediated by other factors, except positive symptoms in
the acute phase and overall symptoms in the maintenance phase.

One study on acute schizophrenia patients found that positive
symptoms were the most important factor influencing antipsychotic
discontinuation, followed by adverse events (Ascher-Syanum et al.,
2010). Our data suggested that severe positive symptoms with PANSS
increased the risk of antipsychotic treatment discontinuation in the
acute phase. Thus, in the acute phase, one possible strategy for main-
taining patients on the medication is to attenuate the positive symptoms
as soon as possible. Medication switch, which was shown to be a pro-
tective factor against discontinuation in the acute phase, may be a
useful option for patients who do not sufficiently respond to the initial
antipsychotic within a few weeks. Faries and colleagues also revealed
that a higher percentage of patients completed a 1-year follow-up after
switching away from their first antipsychotics compared with patients
who maintained their initial drugs (Faries et al., 2008). Although
medication switch is usually considered after 4–6 weeks of treatment at
a therapeutic dosage, many treatment guidelines have recommended an
optimal switch time point from 2 to 6 weeks (Buchanan et al., 2010;
Leucht et al., 2011). Some studies even found antipsychotic non-re-
sponders could switch medication as early as within the first 2 weeks
(Derks et al., 2010; Leucht and Zhao, 2014). Convincing evidence
showed that little or no improvement in the first 2 weeks of anti-
psychotic treatment is a reliable predictor of non-response at the 6- to
12-week assessment point (Correll et al., 2011; Samara et al., 2015).
Although FES data are less robust compared with chronic schizophrenia

(Samara et al., 2015), lack of treatment response after the first 2 weeks
of a therapeutic dosage has been suggested to prompt an antipsychotic
switch. This more positive attitude towards medication switch is sup-
ported by the findings in the present study.

Side effects did not predict antipsychotic treatment discontinuation
in our data, except that UKU-other subscale score at the endpoint was
negatively correlated with antipsychotic treatment discontinuation in
univariate analysis in the acute phase. Several RCTs reported that side
effect was one of the most important reasons why patients discontinued
study medications (Khan et al., 2008). One prospective study demon-
strated that less weight gain was associated with longer time to dis-
continuation of the original antipsychotics in FES patients
(Mustafa et al., 2018). It seemed that although side effects increased the
risk of discontinuation of original study medications, it might not in-
crease the risk of discontinuation of all antipsychotic medication. In
other words, most of FES patients discontinuing study medications due
to side effects might try another antipsychotic rather than discontinuing
antipsychotic treatment.

We found that poor insight could increase the likelihood of anti-
psychotic treatment discontinuation, while positive drug attitude
(evaluated by DAI) could decrease it. However, the significance of both
in univariate analysis disappeared in multivariate analysis. Poor insight
has been considered a risk factor of medication non-adherence in psy-
chotic patients (Kane et al., 2013). Data from the EUFEST study showed
that DAI score may be a predictor for discontinuation of the initiated
treatment (Gaebel et al., 2010). Our results showed a similar effect of
DAI score in this multiple treatment trial in the maintenance phase
rather than in the acute phase. However, the significance of insight and
drug attitude was likely to be mediated by overall symptoms im-
mediately prior to discontinuation.

This is the first prospective study to investigate antipsychotic

Fig. 2. Time to treatment discontinuation because of any cause.
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treatment discontinuation and its predictors in a large sample of FES
patients. A three-phase design (with a multi-centre, randomized, con-
trolled trial as its first phase) was employed to mimic the “real world”
of daily practice. However, the results of this study should be inter-
preted with cautions due to several methodological limitations. First,
open-label nature might lead to biases in clinical assessments, although
no specific antipsychotic was found to be better than another in our
data. Second, FES patients should be maintained on antipsychotics for
at least 1 to 2 years (Leucht et al., 2011). The present study lasted for
only one year, therefore, rates of the long-term treatment dis-
continuation in FES patients was not analyzed in this study. Third, we
used a different definition of discontinuation than traditional RCT
studies evaluating discontinuation of an assigned medication. This
could make our results less comparable to traditional RCT studies.
However, this definition served our purpose of exploring factors con-
tributing to antipsychotic treatment discontinuation in FES patients and
may also complement findings from traditional RCT studies. Fourth,
patients who did not continue the follow-up evaluations were con-
sidered to have discontinued antipsychotics. It is possible that some

patients may have received treatment from other psychiatric hospitals.
Nonetheless, when selecting the six participating centers, we included
the largest and most reputable local psychiatric medical centers. Ad-
ditionally, a rather flexible study design was employed to maximize the
possibility of maintaining patients on their treatment. Fifth, the 1-year
all-cause antipsychotic treatment discontinuation rate is relatively high,
at nearly 50%. However, this is comparable with the results from an-
other perspective study with a small sample of discharged Chinese FES
patients (Tang and Liu, 2009) and another recent retrospective study
from England (Winton-Brown et al., 2017). We did not obtain detailed
data on whether antipsychotics were discontinued due to intolerability
or inefficacy. Post-hoc analysis suggested that 1 in 3 patients dis-
continued antipsychotics following ≥50% total symptom reduction and
symptom remission, indicating that a considerable proportion of pa-
tients who were satisfied with the treatment outcome discontinued
their antipsychotic treatment. In China, a substantial number of re-
mitted schizophrenia patients discontinued their treatment because of a
lack of education on medication management for patients and their
caregivers (Huang and Wang, 2011). Other developing countries may

Table 3
Predictors in the acute phase of treatment for all antipsychotic treatment discontinuation.

Univariate analysis Multivariate analysis
HR 95%CI P HR 95%CI P

Age 0.991 0.953 1.030 0.6423
Gender (male) 0.778 0.437 1.382 0.3910
Education

Middle school 0.681 0.149 3.107 0.6197
High school 0.833 0.189 3.665 0.8088
Technical secondary school 0.910 0.189 4.381 0.9065
College 0.435 0.080 2.377 0.3371
Bachelor and above 0.690 0.151 3.150 0.6322

Family history of psychiatric disorders 0.667 0.283 1.571 0.3544
Illness duration 0.994 0.968 1.020 0.6475
Baseline characteristics
Group
Risperidone
Olanzapine 0.961 0.470 1.965 0.9126
Aripiprazole 1.077 0.538 2.157 0.8342
CGI-S 0.775 0.514 1.169 0.2250
PANSS-p 1.013 0.958 1.071 0.6475
PANSS-n 0.980 0.942 1.020 0.3170
PANSS-g 0.974 0.938 1.011 0.1630
Insight 0.906 0.691 1.188 0.4739
PSP 0.994 0.972 1.016 0.5826
DAI 1.055 0.939 1.185 0.3665
UKU-psychic 0.868 0.751 1.003 0.0557
UKU-neurological 0.923 0.710 1.200 0.5487
UKU-autonomic 0.897 0.728 1.104 0.3036
UKU-other 0.714 0.502 1.016 0.0616
Rating prior to discontinuation or at week 8
Medication switch 0.416 0.186 0.928 0.0321 0.211 0.086 0.517 0.0007
Medication
Risperidone
Olanzapine 1.190 0.592 2.392 0.6253
Aripiprazole 1.298 0.610 2.761 0.4987
Other antipsychotic 0.000 0.000 0.9902
Combination therapy 0.000 0.000 0.9887
Early response 0.650 0.361 1.170 0.1509
CGI-S 1.513 1.176 1.947 0.0013
PANSS-p 1.084 1.037 1.132 0.0003 1.134 1.079 1.191 <0.0001
PANSS-n 1.050 1.002 1.101 0.0430
PANSS-g 1.066 1.026 1.106 0.0010
Insight 1.339 1.083 1.655 0.0070
PSP 0.963 0.944 0.983 0.0003
PANSS total score reduction 0.970 0.955 0.984 < 0.00-

01
DAI 0.882 0.778 1.001 0.0514
UKU-psychic 0.924 0.808 1.056 0.2454
UKU-neurological 1.097 0.860 1.399 0.4552
UKU-autonomic 0.942 0.756 1.172 0.5894
UKU-other 0.662 0.472 0.929 0.0172

Note: HR = Hazard Ratio. Other abbreviations are explained in the first footnote to Table 1.
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face a similar situation, where patients and caregivers are not aware of
the need for maintenance treatment and community mental health
services are relatively under-developed. A number of non-local patients
in participating hospitals were recruited in this study. These patients
faced great challenges in coming to follow-up interviews because of
travel distance, which may have increased the rate of antipsychotic
discontinuation among these participants. However, three of the six
centers were located in the north of China, and the other three were
located in the south. We attempted to minimize the effects of travel
distance with the selection of the participating centers. Finally, several
important factors related to treatment continuation, such as family and
social support, were not evaluated in the current study.

5. Conclusion

The present study showed that approximately half of FES patients
discontinued antipsychotics during the first year, which indicates the
need for reasonable therapeutic strategies to reduce antipsychotic dis-
continuation in the early stage of this illness. No specific antipsychotic
was found to be better than another. A favorable response to anti-
psychotic treatment did not indicate good compliance. Clinicians
should apply different strategies in the acute and the maintenance
phase of schizophrenia treatment to help patients remain on anti-
psychotic treatment. Greater emphasis should be placed on positive
symptom reduction in the acute phase, and a medication switch should
be considered for patients without a satisfactory response. Male patients
and those with more overall symptoms should receive particular at-
tention for psychoeducation on the need for antipsychotic treatment
maintenance to sustain therapeutic benefits; this may be particularly
important in developing countries with limited resources and in-
sufficient investment in patient education.
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