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Abstract

Introduction: Although it is known that antipsychotic non-compliance increases the risk of emergency department (ED) util-
isation, presentation with agitation/aggression and rehospitalisation in schizophrenia spectrum disorders (SSD) patients, it is
unwell known whether antipsychotic monotherapy vs. polypharmacy differs in terms of efficacy in these domains. This study
aimed to determine the effectiveness of antipsychotic monotherapy and polypharmacy for the prevention of hospitalisation who
admitted to the ED in the real-world. Methods: The study was conducted with electronic health records of 669 SSD patients
admitted to the ED between 2019 and 2022. Patients were evaluated in four groups according to antipsychotic use at the
first admission to the ED: antipsychotic non-compliance for more than 90 days, antipsychotic non-compliance for 15-90 days,
antipsychotic monotherapy and polypharmacy. All antipsychotics and other psychotropic drugs used by the patients were also
recorded and followed up for at least one year after index admission. Results: The groups, including patients with antipsychotic
non-compliance, had higher ED visits, more hospitalisations and more admissions with agitation/aggression compared to an-
tipsychotic monotherapy or polypharmacy. However, no differences were found between monotherapy and polypharmacy groups
regarding these outcomes. Patients discharged with monotherapy or polypharmacy also had similar re-hospitalisation rates at
follow-up. Conclusions: There is no positive evidence that recommending polypharmacy over antipsychotic monotherapy is
superior in the frequency of ED visits, ED admissions with agitation/aggression, hospitalisation and re-hospitalisation. In this
context, it may be more feasible to clozapine monotherapy before antipsychotic polypharmacy in treatment-resistant patients
due to more significant evidence.

1. Introduction

Schizophrenia spectrum disorders (SSDs) include schizophrenia, schizophreniform disorder, schizoaffective
disorder and other psychotic disorders, according to current diagnostic classification systems (American Psy-
chiatric Association, 2013). The pharmacological treatment for SSDs consists of antipsychotic medications.
Antipsychotic treatments are not only effective on psychotic symptoms but are also reported to reduce hos-
tility, violence, suicide and even all-cause mortality (Faay et al., 2018; Huang et al., 2021; Strassnig et al.,
2020; Volavka et al., 2014; Zuschlag, 2021). It is also reported that antipsychotic treatments reduce the
burden related to the illness (James et al., 2018). Although antipsychotics are known to be effective in both
acute and maintenance treatment of SSD, response and tolerability vary between patients. This variability
of individual response means that there is no clear first-line antipsychotic drug of choice for everyone (Taylor
et al., 2021).

Treatment guidelines recommended antipsychotic monotherapy as the first line of treatment for SSD (Barnes
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et al., 2020; Hasan et al., 2012;Psychosis and Schizophrenia in Adults: Prevention and Management Clinical
Guideline , 2014). Recommendations following an inadequate antipsychotic monotherapy response include
waiting for a delayed response, adjusting the dose, switching to another antipsychotic, and in the case of
treatment resistance, “clozapine” treatment is recommended in the absence of a response to at least two
inadequate antipsychotic treatments (Buchanan et al., 2010; Hasan et al., 2012; Keepers et al., 2020). An-
tipsychotic polypharmacy is another method used in cases of inadequate response (Gallego et al., 2012). The
concurrent use of two or more antipsychotic treatments is defined as antipsychotic polypharmacy (Weissman,
2002). Although it is recommended as a last-step treatment strategy in treatment guidelines and there is
limited evidence regarding the treatment of patients, antipsychotic polypharmacy is a frequently used and
increasing strategy in clinical practice (Keepers, 2020; Buchanan, 2010; Faries, 2005; Faden, 2021). The
global pooled median rate of antipsychotic combination treatment is estimated to be approximately 20 per
cent (Gallego, 2012). Antipsychotic polypharmacy also increases the risk of treatment-related side effects
(Haddad & Dursun, 2008; Haddad & Sharma, 2007; Lähteenvuo & Tiihonen, 2021). More importantly, it
is not well known whether it is more effective than monotherapies in reducing the frequency of unplanned
hospitalisations and ED visits (Boskailo et al., 2017; Faden et al., 2021; Kasteridis et al., 2019). This situation
shows that empirical research is needed to put the benefits and drawbacks of antipsychotic polypharmacy
into perspective (Gören et al., 2013).

Antipsychotic effectiveness is the integrating assessment of antipsychotic efficacy, tolerability and compliance
and is used to evaluate treatment in the “real world” (Faden et al., 2021). Although it is known that an-
tipsychotic non-compliance increases the risk of ED utilisation, presentation with agitation/aggression and
rehospitalisation in SSD patients, it is not well known whether antipsychotic monotherapy vs. polypharmacy
differs in terms of efficacy in these domains. For this reason, our study aimed to determine the effectiveness of
antipsychotic monotherapy and polypharmacy for the prevention of hospitalisation who admitted to the ED
in the real-world in Turkey. Another aim of the study was to determine whether there was a difference in the
frequency of presentation to the ED with agitation/aggression or suicide attempts in patients taking antipsy-
chotic monotherapy and polypharmacy. The last aim of the study was to determine whether antipsychotic
monotherapy or polypharmacy discharge of patients hospitalised from the ED influences re-hospitalisation
at follow-up.

2. Methods

2.1. Data Sources and Setting

The study was conducted using hospital electronic health records (EHR) data of patients evaluated in the
Emergency Department (ED) of Ankara Bilkent City Hospital, Ankara, Turkey, between 21 February 2019
and 25 February 2022. The first admission of all patients to this hospital’s emergency department was
recorded as ”index admission”, and one-year follow-up of all patients after the index admission continued
to be performed from the EHR. Ankara Bilkent City Hospital is a centre that admits patients who seek
psychiatric treatment independently or with their relatives and patients brought in for evaluation by the
police and/or emergency health services. In addition, outpatient clinic records before the index admission
were examined from the e-pulse system, the patient registration system of the Ministry of Health of the
Republic of Turkey, in eligible patients.

The EHR includes a unique patient number, date of presentation to the emergency department, age, gender,
date of birth, occupation, marital status, medications used in the past or currently, and psychiatric diagnosis
according to the International Classification of Disease 10th version (ICD-10), the reason for admission to the
emergency department, current and previous suicidal ideation, current and recent homicidal thoughts and
aggressive behaviours, number of admissions to the emergency department on different days, total duration
of illness, age at onset of illness, number of hospitalisation, history of smoking, alcohol and substance use,
and comorbidities. In addition, whether the patient was hospitalised after the examination in the emergency
department (index hospitalisation), and if so, the start and end of hospitalisation and discharge prescription
are recorded in the EHR. Hospital Discharge registers of patients hospitalised after the index admission
were also used. All patients’ subsequent visits to the outpatient clinic and changes in treatment during the
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one-year after index admission were also registered. If there was re-hospitalization within a year, this was
also recorded.

2.2. Study Design and Sample

The retrospective follow-up study included all adult patients (?18 years) with schizophrenia spectrum dis-
orders who had at least one visit to the emergency department. Patients diagnosed with schizophrenia
spectrum disorder by the psychiatrist(s) at previous follow-ups and whose diagnosis was confirmed by as-
sessing a psychiatrist in the emergency department were included in the study. The diagnoses of the patients
with SSD regarding the ICD-10 codes were Schizophrenia (F20), Brief psychotic disorder (F23), Schizoaf-
fective disorders (F25), Other psychotic disorder not due to a substance or known physiological condition
(F28) and Unspecified psychosis not due to a substance or known physiological condition (F29). These pa-
tients had to have at least one year of registration in the EHR. We obtained information on the diagnosis of
the patients directly from the EHR. Following a routine comprehensive psychiatric assessment, the clinician
entered the psychiatric diagnosis into the EHR.

For the purposes of this study, patients were categorised into the following four groups based on antipsychotic
use. The first group had non-compliance with discontinued antipsychotic medications for more than 90 days
before index admission at the emergency department (Group 1). The second group had non-compliance with
discontinued antipsychotic medicines for two weeks to 90 days before index admission (Group 2). Group 3
consisted of patients taking a single antipsychotic regularly (with at least 75% medication compliance) for
at least one month (Group 3). The fourth group consisted of patients receiving antipsychotic polypharmacy
treatment. There is no consensus on polypharmacy; in this study, we defined the concurrent use of more than
one distinct antipsychotic medication (with at least %75 medication compliance) for at least one month as
polypharmacy (Group 4). In addition to antipsychotics, other psychotropic drugs, such as antidepressants,
benzodiazepines, anticholinergics, and mood stabilisers, were also recorded in Group 3 and Group 4 patients.

Antipsychotic doses were equivalent to chlorpromazine (CPZE) of all patients receiving antipsychotic
monotherapy, and polypharmacy was calculated (Leucht et al., 2016). In some cases, the CPZE 100 mg
may not have the exact intention of their antipsychotic effects (Stephen M. Stahl, 2021). For this reason,
antipsychotic polypharmacy was calculated in two ways: The first calculation included all antipsychotics
at all doses. The second calculation included only those antipsychotics at higher doses than the 100 mg
chlorpromazine equivalent dose (Yazici et al., 2017). Exceeding 1000 mg CPZE daily or more was considered
a “high dose usage” (Yorston & Pinney, 2000). Moreover, dose equivalents to lithium for mood stabilisers,
fluoxetine for antidepressants, diazepam for benzodiazepines and biperiden for anticholinergics were recorded
(Baldessarini, 2013; Choosing Equivalent Doses of Oral Benzodiazepines , 2023; Hayasaka et al., 2015).

All-cause psychiatric hospitalisations from the emergency department were evaluated. The reasons for
hospitalisation were psychotic exacerbation, suicide attempt or deliberated self-harm, catatonia, anxi-
ety/depression or insomnia, alcohol or substance use, medical conditions, adverse events, and other causes.
Only the psychiatric hospitalisation of seven days or longer during the study period was included for each
patient (Abdullah-Koolmees et al., 2021; Laan et al., 2010).

2.3. Outcome Measures

The primary outcomes determined the association between antipsychotic monotherapy vs. polypharmacy and
all-cause psychiatric hospitalisation between the groups after ”index admission” in the SSD. A re-admission
within 14 days after discharge with the same principal diagnosis was defined as the same (one) hospitalisation
episode.

The second outcome measure was the association between monotherapy vs. antipsychotic polypharmacy use
and emergency department admission for acute agitation/aggressive behaviour or suicide attempt. Another
secondary outcome was whether hospitalised patients receiving monotherapy vs. polypharmacy after index
admission were re-hospitalised in the first six months. The final secondary outcome was whether antipsychotic
use at index admission was associated with multiple hospitalisations in the following year.

3
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2.4. Statistical Analysis

Statistical analyses were performed using Statistical Package for Social Sciences (SPSS) version 28.0 (IBM
Corporation, New York, USA), and the graphic was drawn using GraphPad Prism 9.2.0 software (Dotmatics,
Boston, USA). Before analysing the data, they were checked for loss and extreme values. The skewness and
kurtosis values were checked to determine whether the groups were normally distributed. The data were nor-
mally distributed if the skewness and kurtosis values were between -1.5 and +1.5, as suggested by Tabachnick
and Fidell (Barbara G. Tabachnick & Linda S. Fidell, 2013). For normally distributed continuous character-
istics, means and standard deviations (SD) were calculated through T-tests or analysis of variance (ANOVA)
and for non-normally distributed continuous characteristics, median and interquartile ranges (IQR) were cal-
culated through Mann-Whitney U or Kruskal-Wallis H tests. Categorical and dichotomous variables were
presented with numbers and percentages per category, and Chi-square tests with Bonferroni correction were
performed to assess differences. Binary logistic regression analyses using the “enter” method were conducted
to examine the impact of antipsychotic use of the patients and other characteristics of the patients on hospi-
talisation from ED after index admission and on presentation to ED with agitation/aggression. Odds ratio
(OR) with a 95% confidence interval (CI) and p-values were reported. Statistically significant p-values with
effect sizes (Cohen’s d or Phi coefficient) are given. The significance level was set at α = 0.05, and all the
tests were two-tailed.

3. Results

3.1 Characteristics of patients with SDD admitted to the ED

A total of 696 patients were admitted to the ED within the study period, and 657 identified patients who
met the inclusion criteria were included. The mean age was 40.0 years [standard deviation (SD): 12.1
years, min-max: 18-73 years], 413 (62.9%) were male, and most patients (83.7%, n=545) were diagnosed
with schizophrenia, see Table 1. It was the first psychotic episode in 8.3% (n=53) of all patients (drug-
naive patients). Of all patients, 30.7% (n = 202) had at least one medical comorbidity. The rates of
smoking, alcohol and substance use of the patients were 65.8% (n=432), 23.6% (n=155) and 18.3 % (n=120),
respectively.

3.2. Psychotropic drug use and equivalent doses in patients admitted with ED

When grouped according to antipsychotic use, 41.46% of the patients (n= 273) had antipsychotic treatment
non-compliance for more than 90 days (Group 1), while %15.8 of the patients (n=104) had antipsychotic
treatment non-compliance for 15-90 days (Group 2). 24.4% of the patients (n=160) were receiving antipsy-
chotic monotherapy (Group 3), and 18.3% (n=120) were receiving antipsychotic polypharmacy (Group 4).
As expected, patients in Group 1 were more frequently admitted to the ED than others (p <0.001). The
mean CPEZ antipsychotic dose of those receiving antipsychotic monotherapy was 378.9 mg/day (SD: 194),
while that of those receiving polypharmacy was 817.3 mg/day (SD: 369), and there was a statistically signif-
icant difference (p <0.001; Cohen’s d = 1.56). Patients in Group 1 attended the psychiatry outpatient unit
fewer times in the six months before admission to the ED than others (p <0.001). LAI was used by 24.4%
(n = 39) of monotherapy antipsychotic users and 46.7% of (n = 56) polypharmacy users (p<0.001; Phi =
0.23). There was no significant difference between the two groups regarding clozapine use (8.8 vs. 11.7%,
p= 0.44). Intriguingly, only 23.9% of the patients receiving antipsychotic polypharmacy treatment at ED
admission had previously received clozapine treatment.

The mean non-antipsychotic psychotropic medication use was 0.53 drug (SD: 0.74) in the monotherapy
group and 0.61 (SD: 0.8) in the polypharmacy group (p = 0.413). The rate of mood-stabiliser use was %13.5
(n=22) in the monotherapy group and %14.2 (n = 17) in the polypharmacy group and no difference was
found between the groups (p = 0.654). The rate of antidepressant use was %15 (n=24) in the monotherapy
group and %13.3 (n=16) in the polypharmacy group and no statistical difference was detected (p = 0.796).
Monotherapy antipsychotic users took anticholinergic drugs less frequently than polypharmacy users (10.6
vs. 19.2%, p = 0.03; Phi = 0.13), but there were no differences in the daily dose of anticholinergic drugs
[benztropine equivalent dose: 3.4 (SD:1.4) mg vs 2.9 (SD:1.16), respectively; p = 0.253). Benzodiazepine
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use was not significantly different between the two groups in terms of use rate (6.3 vs 5.8%, p = 0.88).

3.3. Hospitalisation of patients admitted to the ED

Of all patients with SSD, 39.8% (n = 260) were hospitalised after index admission. 66.67% of the patients
(n = 182) in Group 1; 35.6% of the patients (n = 37) in Group 2; 13.8% of the patients (n = 22) in Group
3, and 15.8% of the patients (n = 19) in Group 4 were hospitalised in the psychiatry clinic. According to
the post-hoc tests, the hospitalisation rate in group 1 was statistically higher than all other groups (all p
<0.001); see Figure 1. Group 2 was hospitalised significantly more than Group 3 (p <0.001) and Group 4
(p <0.001). However, no difference was determined between patients receiving monotherapy antipsychotics
(Group 3) and those receiving polypharmacy (Group 4) in terms of hospitalisation from ED, which was the
primary outcome of the study (p = 0.62).

When patients receiving monotherapy and polypharmacy were compared with patients receiving only an-
tipsychotics at doses higher than the equivalent dose of 100 mg chlorpromazine, there was again no difference
in hospitalisation between the groups (p = 0.434). Moreover, the high dose usage (exceeding CPZE 1000 mg
daily) among those receiving antipsychotic polypharmacy treatment did not reduce the risk of hospitalisation.
Those on clozapine or LAI treatment at admission to the ED did not have a reduced risk of hospitalisation,
regardless of whether they used monotherapy or polypharmacy (p = 0.09 and p = 0.456, respectively). LAI
or clozapine use was also not associated with a lower risk for psychiatric hospitalisation in the monotherapy
and polypharmacy groups (p = 0.11 and p = 0.333, respectively). In addition, there was no significant
difference in the hospitalisation rate between first-generation LAI users and second-generation LAI users (p
= 0.624). More patients were hospitalised in the 2nd year of COVID-19 than in the 1st year of the pandemic
and the year before the pandemic (p = 0.043). However, no difference was found in hospitalisation according
to months and seasons (p = 0.086, p= 0.076, respectively).

There was a significant difference in ED admissions for acute agitation/aggression (p <0.001): patients in
the two antipsychotic non-adherent groups (groups 1 and 2) presented with acute agitation/aggression at a
higher rate than those on monotherapy and polypharmacy but no significant difference was found between
the monotherapy and polypharmacy groups (p = 0.562). Moreover, concerning ED admissions for suicide
attempts, there was no difference between the groups (p = 0.083), see Table 2. In addition, no correlation
was found between CPZE dose and admissions to the ED with agitation/aggression and suicide attempts in
patients in the monotherapy and antipsychotic polypharmacy groups (all p> 0.05). Being a clozapine user
also did not reduce the likelihood of admission for suicide (p = 0.743).

Multivariate binary logistic regression showed that non-adherence to antipsychotic medications for at least
90 days (p <0.001, OR = 7.72), non-adherence to medications for 15-90 days (p= 0.017, OR = 2.36), first
psychotic episode (p <0.001, OR = 6.7), admission with agitation/aggression (p <0.001, OR = 3.54) and
total duration of illness (p = 0.043, OR = 1.02) were associated with increased risk of hospitalisation from
ED after index admission. In addition, there was no difference in the risk of hospitalisation in monotherapy
antipsychotic users compared to polypharmacy users (p = 0.61, OR = 0.83); see Table 3.

Further, non-adherence to antipsychotic treatment for more than 90 days (p <0.001, OR = 3.61), non-
adherence to antipsychotic treatment for 15-90 days (p= 0.004, OR = 2.44), and the presence of a diagnosis
of the disease for less than one year (p= 0.003, OR = 3.58) were associated with the presentation to the ED
with agitation/aggression. In contrast, monotherapy or polypharmacy treatments were not superior to each
other (p = 0.97, OR = 1.01) regarding visits with agitation/aggression; see Table 4.

3.4. Follow-up of patients after hospitalisation discharge and re-hospitalisation

Antipsychotic treatment at discharge from psychiatric hospitalisation was analysed in 260 patients. Of the
patients, 54.6% (n= 142) were discharged with monotherapy and 44.7% (n = 118) with polypharmacy (p
= 0.484). Of the hospitalised patients in Group 1, 104 (57.1%) patients were discharged with monother-
apy and 79 (42.6%) patients with polypharmacy, whereas, in Group 2, 45.9% (n=17) were discharged with
monotherapy and 54.1% (n=20) with polypharmacy. Those discharged from hospitals with antipsychotic
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polypharmacy had more hospitalisation days than those discharged with monotherapy (p <0.001; r = 0.28).
Most patients initiated LAIs when they were not compliant with previous antipsychotic treatment before
the hospitalisation (61.2% vs. 37.3%, p <0.001). It was also found that those discharged with polyphar-
macy received more LAIs than those discharged with antipsychotic monotherapy (71.9 vs 51.9%, p <0.001);
however, there was no difference in terms of clozapine initiation (10 vs 4.7%, p = 0.116).

Those discharged with polypharmacy had a higher total number of hospitalisations (4.14 + 4.67 vs 2.49 +
1.9, p <0.001), an earlier age at disease onset (25.79 + 7.25 years vs 30.01 + 0.4 years, p <0.001), and a
higher total duration of illness (14.12 + 9.86 years vs 10.26 + 10.05 years, p = 0.003).

Three months after discharge, follow-up records of 34 of 260 patients could not be reached (13.1%). The
records of 226 patients whose follow-up records could be accessed were analysed. Drug treatment compliance
was poor in 32 patients in the third month after discharge (14.2%). There was no difference between
monotherapy and polypharmacy groups regarding poor medication adherence (p = 0.6) at three months
post-discharge. It was also found that 65.5% (n = 148/226) of the patients did not change the number
of antipsychotic drugs. 35.2 % of patients using antipsychotic polypharmacy (n = 32/91) switched to
antipsychotic monotherapy, and 11.6% of patients using antipsychotic monotherapy (n = 14/121) switched to
antipsychotic polypharmacy. Antipsychotic treatment status at three months post-discharge did not predict
re-hospitalisation in the first six months post-discharge (p = 0.282). In addition, medication adherence was
similar between those discharged with LAI use and those discharged with oral antipsychotic use three months
after discharge (p = 0.66).

In the first six months after index admission to the ED, 61 patients were hospitalised. Nineteen of these
patients were re-hospitalised after index admission to ED. No difference existed between the rehospitalisation
rates of the groups previously discharged with antipsychotic monotherapy and polypharmacy in the first six
months (p = 0.117). However, re-hospitalised patients were younger (p = 0.024). None of the 16 patients
previously discharged with clozapine treatment were re-hospitalised in the first six months. However, previous
discharge on depot antipsychotics did not result in fewer hospitalisations in the first six months after discharge
(8.8 vs. 6.9%, p = 0.607). As the final secondary outcome measure, there was no association between
antipsychotic use at index admission to ED and multiple hospitalisations after index admission (p = 0.787).

4. Discussion

This study used real-world data with naturalistic follow-up to understand the links between antipsychotic
monotherapy or polypharmacy and ED admission and subsequent hospitalisation in patients with SSD. One
of the study’s main findings was that non-compliance with antipsychotic treatment for more than 15 days in-
creased the risk of hospitalisation from ED. In contrast, antipsychotic polypharmacy was not associated with
fewer hospitalisations than antipsychotic monotherapy in patients with SSD after ED admissions. Similarly,
non-compliance with antipsychotic treatment led to more ED admissions with agitation/ aggression, whereas
antipsychotic monotherapy or polypharmacy use was associated with a similar risk of emergency department
visits for this reason. Contrary to expectations, the rate of suicide attempts among SSD patients who took
antipsychotic treatment did not decrease compared to those who did not take antipsychotic treatment. Being
discharged from the hospital with antipsychotic monotherapy, polypharmacy, or LAI antipsychotics does not
affect markedly re-hospitalisation risk in the following six months.

In the current study, almost two-thirds of the study population were non-compliant with their antipsychotic
medication and non-compliance with antipsychotics was associated with more ED admissions, more hospi-
talisations and more ED visits with aggression/agitation. Among these patients, 58% were hospitalised from
the ED; those who were non-compliant with antipsychotic treatment for 15-90 days had 1.4-fold increased
odds of hospitalisation, and those who were non-compliant with antipsychotic treatment for more than 90
days had 6.7-fold increased odds. Our findings align with previous studies showing that non-compliance
with antipsychotic treatment significantly contributes to relapse and hospitalisation (Abdullah-Koolmees et
al., 2021; Morken et al., 2008; Novick et al., 2010). In addition, non-compliance to antipsychotic medication
was reported to be an essential risk factor for presentation with aggression/agitation, which is consistent
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with our study (Strømme et al., 2022; Wu et al., 2018). Thus, antipsychotic medication is the most effective
intervention to prevent hospitalisation and admission with agitation/aggression in SSD patients. Identifying
modifiable risk factors for medication non-compliance may improve patient outcomes by increasing treatment
compliance.

Current guidelines for patients with SSD recommend antipsychotic monotherapy as a first-line treatment
option (Galletly et al., 2016; Keepers et al., 2020; Psychosis and Schizophrenia in Adults: Prevention and
Management Clinical Guideline , 2014), and our findings provide further evidence of a negative associa-
tion between antipsychotic monotherapy and hospitalisation. Even though antipsychotic polypharmacy is
recommended as the last choice in treatment guidelines, it is known that antipsychotic polypharmacy is
widely practised in Turkey (up to 71%) and worldwide (Kasteridis et al., 2019; Yazici et al., 2017). These
recommendations in the treatment guidelines are based on the limited evidence for the superior efficacy of
polypharmacy compared with monotherapy and concerns that antipsychotic polypharmacy is associated with
an increased risk of adverse effects (Kasteridis et al., 2019). Antipsychotic polypharmacy was not associated
with fewer hospitalisations from ED compared to antipsychotic monotherapy as an outcome in our study. In
previous studies, similar to our findings, it was concluded that antipsychotic polypharmacy did not decrease
the frequency of hospitalisation and ED visits (Baker & Aebi, 2017; Boskailo et al., 2017; Kadra et al., 2018;
Kasteridis et al., 2019; Sun et al., 2014). Moreover, we found that antipsychotic polypharmacy at discharge
did not reduce re-hospitalisation risk over six months. Consistent with our results, studies reported that
antipsychotic polypharmacy does not minimise rehospitalisation (Boskailo et al., 2017; Kadra et al., 2018).
Thus, it suggests that the discharge of SSD patients with more than one antipsychotic does not provide an
additional benefit in preventing relapse.

Antipsychotic polypharmacy is frequently used in treating agitation/aggression in SSD patients (Zhang et
al., 2019). In fact, most clinical trials have failed to show more benefits of antipsychotic polypharmacy in
these patients (Ritsner, 2013). Our findings suggest antipsychotic polypharmacy is not advantageous over
monotherapy in ED admission with agitation/aggression. Clinicians may consider this despite the lack of
evidence to support the assumption that antipsychotic polypharmacy is better for agitation, aggression or
violence. Our study did not show that clozapine users presented with significantly fewer suicide attempts,
probably because of the small number of patients receiving clozapine treatment (n=28). There is not enough
evidence to suggest that non-clozapine antipsychotics reduce the risk of suicide (Taipale et al., 2021). Alt-
hough it is known that SSD patients are at high risk of suicide, effective treatments have not been identified
yet (Qin & Nordentoft, 2005).

The risks of antipsychotic polypharmacy include non-compliance with treatment, as well as an overall incre-
ase in the total dose of antipsychotic medication, increased drug interactions and worsening of side effects
(Faden et al., 2021; Procyshyn et al., 2010). Our study found that those receiving antipsychotic polypharma-
cy treatment received significantly higher mean CPZE antipsychotic doses than those receiving monotherapy
treatment. Moreover, antipsychotic polypharmacy is associated with a higher overall burden of side effects
than monotherapy. The most robust evidence is reported for Parkinsonian side effects and the use of anti-
cholinergics (Centorrino et al., 2004; Gallego et al., 2012). Although we did not assess the Parkinsonian side
effects in our study, we found an association between antipsychotic polypharmacy and the additional use
of anticholinergic drugs. This result suggests that patients may have an increased frequency of troublesome
extrapyramidal side effects while on antipsychotic polypharmacy and may require intervention. Apart from
more side effects, antipsychotic polypharmacy was associated with additional costs associated with prescri-
bing, higher bed occupancy and length of inpatient stay, consistent with our results (Baandrup et al., 2012;
Gilmer et al., 2007; Velligan et al., 2015).

4.1. Strenghts and Limitations

This study had several strengths. It is common to exclude those who are too psychotic, substance dependent,
aggressive or treatment-resistant to fulfil the inclusion criteria. The fact that a naturalistic follow-up was
performed with real-world clinical practice with few exclusion criteria enabled this group of patients to be
included in the study. The second strength of the study is that it is a large study conducted in a European
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country, analysing three years of electronic health records. Third, another strength of the study is that not
only the risk of hospitalisation from ED but also the reasons for ED presentation were compared between
the groups. Not only the antipsychotic treatments used by the patients but also all other psychotropic drugs
were utilised in the outcome measures.

The limitations of this study should be noted. First, one of the methodological limitations of the study
design is that, as a retrospective study, no information was collected directly from patients, but information
was collected from medical records. This resulted in our inability to provide sufficient information about
the severity of the disorder (e.g. PANSS score). Second, there is no way to show or control for individual
differences in disease before the index date or to assess the effectiveness of treatments in the subsequent
time. Many individual characteristics of the patients, such as their health status and the time since their
first diagnosis, are not available in the data. Therefore, their effect on the study’s results is unknown. Third,
the patients included in the study were recruited from a single centre, and the results obtained may not
be generalisable to all patients. Fourth, the results cannot be generalised to all patients as the influence of
many confounding factors cannot be excluded. Last, we did not detect co-prescribing of non-psychotropic
medications, which could have affected outcome measures.

5. Conclusions

There is no controversy about the efficacy of antipsychotic treatments in patients with SSD. The “real-world”
pharmacotherapy of patients with SSD has developed its well-established practice, which may have excee-
ded available data support (Pickar et al., 2008). However, there is no positive evidence that recommending
polypharmacy over antipsychotic monotherapy is superior in the frequency of emergency department visits,
emergency department admissions with agitation/aggression, hospitalisation and re-hospitalisation. In this
context, it may be more feasible to administer antipsychotic monotherapy in treatment-non-resistant pati-
ents and clozapine monotherapy before antipsychotic polypharmacy in treatment-resistant patients due to
more significant evidence (Velligan et al., 2015). Although the results do not show that all types of poly-
pharmacy are beneficial, rational approaches such as combining clozapine with aripiprazole, which has been
shown to reduce the risk of hospitalisation, may be recommended in ultra-resistant patients (Tiihonen et
al., 2019). Moreover, supporting the notion that antipsychotic polypharmacy may not be necessary for most
patients, recent studies have shown that two-thirds of patients treated with antipsychotic polypharmacy can
be successfully switched to monotherapy (Essock et al., 2011; Suzuki et al., 2004). It may be possible to
switch to a single antipsychotic in the outpatient setting for patients discharged on multiple antipsychotics.
The conclusions further demonstrate that the required interventions to increase the treatment compliance of
the patients are more critical in terms of prognosis than the number of antipsychotics used by the patients.
Indeed, these results do not rule out antipsychotic polypharmacy, and further research is needed to identify
rational polypharmacy choices for antipsychotics.
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Lähteenvuo, M., & Tiihonen, J. (2021). Antipsychotic Polypharmacy for the Management of Schizophrenia:
Evidence and Recommendations.Drugs , 81 (11), 1273–1284.https://doi.org/10.1007/s40265-021-01556-4

10



P
os

te
d

on
30

A
u
g

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
69

33
64

44
.4

92
53

31
8/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Morken, G., Widen, J. H., & Grawe, R. W. (2008). Non-adherence to antipsychotic medication, relapse and
rehospitalisation in recent-onset schizophrenia. BMC Psychiatry , 8 (1), 32.https://doi.org/10.1186/1471-
244X-8-32

Novick, D., Haro, J. M., Suarez, D., Perez, V., Dittmann, R. W., & Haddad, P. M. (2010). Predictors
and clinical consequences of non-adherence with antipsychotic medication in the outpatient treatment of
schizophrenia. Psychiatry Research , 176 (2–3), 109–113.https://doi.org/10.1016/j.psychres.2009.05.004

Pickar, D., Vinik, J., & Bartko, J. J. (2008). Pharmacotherapy of Schizophrenic Patients: Preponderance of
Off-Label Drug Use. PLoS ONE , 3 (9), e3150.https://doi.org/10.1371/journal.pone.0003150

Procyshyn, R. M., Honer, W. G., Wu, T. K. Y., Ko, R. W. Y., McIsaac, S. A., Young, A. H.,
Johnson, J. L., & Barr, A. M. (2010). Persistent Antipsychotic Polypharmacy and Excessive Dosing
in the Community Psychiatric Treatment Setting. The Journal of Clinical Psychiatry , 71 (05), 566–
573.https://doi.org/10.4088/JCP.08m04912gre

Psychosis and schizophrenia in adults: prevention and management Clinical guideline . (2014).
www.nice.org.uk/guidance/cg178

Qin, P., & Nordentoft, M. (2005). Suicide Risk in Relation to Psychiatric Hospitalization. Archives of General
Psychiatry ,62 (4), 427.https://doi.org/10.1001/archpsyc.62.4.427

Ritsner, M. S. (2013). Polypharmacy in Psychiatry Practice, Volume I: Multiple Medication Use Strategies:
Vol. Volume I (M. S. Ritsner, Ed.). Springer Verlag. Stephen M. Stahl. (2021). Stahl’s Essential Psychophar-
macology. Neuroscientific Basis and Practical Applications.(Fifth Edition). Cambridge University Press.

Strassnig, M. T., Nascimento, V., Deckler, E., & Harvey, P. D. (2020). Pharmacological treatment of violence
in schizophrenia. CNS Spectrums , 25 (2), 207–215.https://doi.org/10.1017/S1092852919001226

Strømme, M. F., Bartz-Johannesen, C., Kroken, R. A., Mehlum, L., & Johnsen, E. (2022). Overactive, aggres-
sive, disruptive and agitated behavior associated with the use of psychotropic medications in schizophrenia.
Schizophrenia Research , 248 , 35–41.https://doi.org/10.1016/j.schres.2022.07.014

Sun, F., Stock, E. M., Copeland, L. A., Zeber, J. E., Ahmedani, B. K., & Morissette, S. B. (2014). Po-
lypharmacy with antipsychotic drugs in patients with schizophrenia: Trends in multiple health care sys-
tems.American Journal of Health-System Pharmacy , 71 (9), 728–738.https://doi.org/10.2146/ajhp130471

Suzuki, T., Uchida, H., Tanaka, K. F., Nomura, K., Takano, H., Tanabe, A., Watanabe, K., Ya-
gi, G., & Kashima, H. (2004). Revising polypharmacy to a single antipsychotic regimen for pati-
ents with chronic schizophrenia. The International Journal of Neuropsychopharmacology , 7 (2), 133–
142.https://doi.org/10.1017/S1461145703004012
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Figure 1. Hospitalisation of the groups
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