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Abstract

Schizophrenia is a debilitating illness with a lifetime prevalence estimate of 0.6% and consists of symptoms from the positive,
negative, and cognitive domains. Social support, therapy, psychoeducation, and overall case management are very important
aspects of the treatment of schizophrenia. However, as abnormalities in neurotransmission are one of the key findings of
schizophrenia pathology, pharmacotherapies are cornerstones of the management of schizophrenia. Antipsychotics have been
used as the primary pharmacological treatment of schizophrenia. These agents often have a good effect on reducing positive
symptoms, but may not markedly improve negative symptoms or cognitive defects. However, at least 20% of individuals
with schizophrenia do not experience a substantial response from monotherapy with antipsychotics. Further, despite evolving
treatment protocols and advances in early recognition of the disorder, 70% of patients with schizophrenia require long-term,
even lifetime, medication to control their symptoms and do not achieve complete recovery. To address these shortcomings,
clinicians and research scientists have explored different combinations of treatments, polypharmacy, to improve the treatment
of patients. Antipsychotic polypharmacy has been shown to cause more side effects than monotherapy, which is the main
reason why most treatment guidelines caution against it. Antipsychotic monotherapy should be strived for and clozapine
should be tried at the latest if two monotherapy trials with other antipsychotics have failed and no absolute contraindications
exist. If residual symptoms exist despite trials of adequate dose and duration, other reasons that may reduce treatment effect
should be ruled out. Long-acting injectables or blood concentration measurements should be considered to affirm compli-
ance and proper serum levels. Antipsychotic polypharmacy should be considered and discussed with patients from whom
the aforementioned procedures do not produce a satisfactory treatment result. In some cases, antipsychotic polypharmacy
may produce better results than other forms of treatment augmentation, such as benzodiazepines. In particular, combining
aripiprazole with clozapine may be effective in reducing treatment side effects or residual symptoms, and this is likely to
hold true for combining other partial dopamine D, agonists with clozapine as well, although currently scant data exist. More
research is needed, both in controlled but also real-world settings, to define optimal antipsychotic polypharmacy and/or other
psychotropic treatment augmentation strategies for specific patient groups and situations.
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1 Schizophrenia

Schizophrenia is a serious mental disorder with a median
lifetime prevalence estimate of around 0.6%, with some
population-specific variation [1]. It has been thought to be
a neurodevelopmental disorder [2], although the specific
triggers for the development of the disorder are still some-
what unknown. Genetics play an important role at least in
terms of risk, as schizophrenia has been shown to be highly
heritable with estimates at around 80% [3]. Some genes
with a high impact have been discovered, although the risk
is likely carried by multiple genes with smaller individual
effects [4, 5]. However, genetics are not the be-all and end-
all, as environmental factors, such as pregnancy and birth
complications, childhood trauma, migration, social isola-
tion, urbanicity, and substance abuse, also play a major
role in whom the disorder manifests [6]. This is evident
as monozygotic (identical) twins only have about 40-50%
concordance rates for schizophrenia [7]. As the risk factors
for schizophrenia are diverse, it is likely that schizophre-
nia is not a single entity always stemming from the same
root cause, but rather a multifactorial disorder, which may
be somewhat distinct between different individuals [8], or
even different sexes [9]. As the clinical symptoms seen in
individuals are rather similar, although different subtypes
of schizophrenia have been classified, it is likely that these
possibly distinct etiological processes converge at some
point to cause disturbances in specific neurobiological sys-
tems. The systems most often implicated in schizophre-
nia pathophysiology revolve around the neurotransmitters
dopamine and glutamate [10].

1.1 Basis of Treatment

Cardiologists have a saying: “Time is myocardium”. An
equivalent saying for psychiatrists treating schizophre-
nia could be: “Time is cognition”. Evidence is emerg-
ing, although still very limited, that early (pre-psychosis)
effective treatment of schizophrenia is vital in preserv-
ing patients’ cognition and ability to function [11, 12].
Social support, therapy, psychoeducation, and overall case
management are very important aspects of the treatment
of schizophrenia in all stages of the disorder [13—-15].
However, as changes in neurotransmitter levels are one
of the key findings of schizophrenia pathology, pharma-
cotherapies are thought to be one of the most important
cornerstones of the management of schizophrenia [10].
Schizophrenia causes symptoms in different domains,
often classified as positive symptoms, negative symp-
toms, and cognitive symptoms. Positive symptoms are
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classified as symptoms in the domain that are present
in excess in individuals with schizophrenia as compared
with individuals without schizophrenia and include hallu-
cinations, delusions, and disorganized behavior. Negative
symptoms are symptoms in domains in which individuals
without schizophrenia function normally but individuals
with schizophrenia have reduced functioning, expressed
as increased apathy, avolition, and anhedonia that may
lead to isolation or self-neglect. Cognitive symptoms
include impairment of different cognitive functions, such
as problems with executive functioning, information pro-
cessing, and attention. [14, 15] The symptoms are most
often assessed with the Positive and Negative Syndrome
Scale, where lower numbers indicate fewer symptoms
[16].

Antipsychotics (agents working as dopamine
D,-receptor antagonists or partial agonists, in addition
to having other receptor affinities) have been used as
the primary pharmacological treatment of schizophrenia
[15]. Some 34% of patients with schizophrenia do not
respond to non-clozapine antipsychotics and are deemed
treatment resistant [8]. These patients are treated with
clozapine, which is also classified as an antipsychotic,
although it may exert its effects through mechanisms
other than D,-receptor antagonism [17]. These agents
often have a good effect on reducing positive symptoms,
but may not markedly improve negative symptoms or
cognitive defects [15]. However, at least 20% of indi-
viduals with schizophrenia do not receive a clear ben-
efit from monotherapy with antipsychotics [8, 18, 19].
This may be due to differences in disorder etiologies as
stated above, but may also be due to differences in other
individual factors, such as metabolism speed, substance
abuse, or medication adherence. Further, despite evolv-
ing treatment protocols and advances in early recogni-
tion of the disorder, 70% of patients with schizophrenia
require long-term, even lifetime, medication to control
their symptoms and do not achieve complete recovery
[20]. To address these shortcomings, clinicians and
research scientists have explored different combinations
of treatments, polypharmacy, to improve the treatment
of patients. It is possible that trying to ‘cure’ fully mani-
fested schizophrenia is futile, especially with antipsy-
chotics, and that treatment may need to be initiated at
a very early stage, possibly with very different medica-
tions, such as anti-inflammatory medications [21-23].
However, it does not diminish the fact that there cur-
rently exists a large pool (up to 20%) of patients with
insufficient treatment response from antipsychotic mon-
otherapy (APM) [8].
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2 Antipsychotic Polypharmacy (APP)
and Treatment Guidelines

This review focuses on the use of antipsychotic polyphar-
macy (APP) in the treatment of schizophrenia, defined as
the concurrent use of any two antipsychotic medications.
Several meta-analyses of randomized clinical trials (RCTs)
have been conducted to evaluate the feasibility of APP, but
the results have been mixed, possibly owing to small sample
sizes and a lack of separation between low-quality and high-
quality studies in the analyses [24-28]. Many high-quality
reviews on APP have been written during the years, with
older reviews mostly supporting monotherapy, but newer
reviews also acknowledging the feasibility of APP in cer-
tain situations, such as for clozapine-resistant patients [25,
26, 29-37]. However, most guidelines still have rather cat-
egorical statements against APP. This likely stems from the
fact that most guidelines are based on RCTs, which have
limited possibilities for long-term follow-up and explor-
ing maintenance treatments, and are often more focused
on acute-phase treatment. Randomized controlled trials
also often have very stringent inclusion criteria, which
have become more stringent over the years, leading to the
exclusion of many patient groups, including those with
schizophrenia that is resistant to APM treatment [38—41].
This review focuses on the more recent data based on
large studies emphasizing real-world data and high-quality
meta-analyses.

The very recent guidelines of the American Psychiat-
ric Association on the treatment of schizophrenia endorse
monotherapy and do not acknowledge situations in which
APP would be recommended. This is to be expected, as the
guideline is based on a review by McDonagh et al. [42],
which mainly focused on APM.

The National Institute for Health and Care Excellence
guideline: “Psychosis and schizophrenia in adults: preven-
tion and management” published in 2014 and reviewed in
2019 guides against using regular combined antipsychotic
medication, except for short periods (e.g., when chang-
ing medication). However, the guideline does allow for
adding an additional antipsychotic to augment clozapine
treatment, if clozapine monotherapy has proven ineffec-
tive. In this case, the guideline recommends selecting a
drug that does not compound the common side effects of
clozapine [43].

The World Federation of Societies of Biological Psychi-
atry guidelines for biological treatment of schizophrenia
recommend that APP should only be considered in certain
individual cases such as patients with treatment-resistant
schizophrenia. They state that the combination of clozap-
ine with another second-generation antipsychotic (possi-
bly risperidone) might have some advantages compared

with monotherapy [44]. Otherwise monotherapy should
be used.

The Finnish Current Care Guideline for schizophre-
nia (3/2020, https://www.kaypahoito.fi/hoi35050 [45])
recommends APM. However, it states that some patients
may benefit from the concurrent use of two antipsychotic
medications and that combining aripiprazole with another
antipsychotic may reduce negative symptoms.

Although treatment guidelines mainly recommend
APM, APP is widely used in clinical practice. Antipsy-
chotic polypharmacy has been estimated to be used in
10-20% of outpatients with schizophrenia and up to 40%
of inpatients with schizophrenia, although differences
between different parts of the world naturally exist. A
fairly recent systematic review found time-dependent and
country-dependent trends in the prevalence of APP, with
a median APP rate of 19.6% (note: this study included
17% of patients without a schizophrenia diagnosis) [46].
Antipsychotic polypharmacy was least prominent in North
America (16%) and Oceania (16.4%) and more prevalent in
Europe (23%) and Asia (32%), although the recent REAP
survey study has reported numbers as high as 42.6% for
Asia [47]. A recent, large, real-world, evidence nationwide
cohort study by our group (n = 62,250) showed that up to
57.5% of Finnish patients with schizophrenia were receiv-
ing APP for at least 90 days during their follow-up (median
follow-up time 14.1 years), although some of this time is
likely to have been antipsychotic cross-titration [48]. The
use of two concurrent antipsychotics has been reported to
be the most prevalent number of concurrent antipsychot-
ics when using APP, but a study on Turkish outpatients
(n = 280) reported that some patients are prescribed up
to five concurrent antipsychotics (29% receiving mono-
therapy, 44.4% with two antipsychotics, 24.4% with three,
1.4% with four, and 0.7% [two patients] with five) [49].
In general, the APP rate has been shown to correlate with
inpatient status, use of first-generation antipsychotics and
anticholinergics, less antidepressant use, and greater use of
long-acting injectable formulations of antipsychotics [46].

3 APP: Reasons

Clinical reasons to resort to APP may be as wide and var-
ied as the prescriber base, although the most often cited
reason is insufficient treatment response on positive symp-
toms with APM [50]. Other reasons include reducing nega-
tive symptoms, decreasing the dose of any one medication,
reducing medication costs, and reducing extrapyramidal
symptoms [50, 51]. Antipsychotic polypharmacy may also
be initiated to target specific comorbid symptoms, such as
anxiety, cognitive dysfunction, impulsive/violent behavior,
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and sleep disturbances, instead of other medications used
for these symptoms. Prescription of additional sedating
antipsychotics for sleep disorders instead of benzodiaz-
epines is sometimes used, and may lead to better results
[52], especially considering the negative effects of long-
lasting benzodiazepine use on suicide risk, cognition, con-
centration, and anxiety [53-55]. Predictors of long-term
APP have been shown to include previous treatment with
clozapine and long-acting injectables, previous treatment
with APP, the symptom severity of positive symptoms,
increased service utilization, social factors, and sociode-
mographic status (younger age, being single) [56-58].

4 APP: Evidence Supporting or Neutral
Towards Use

4.1 Clinical Trials

Several publications have reported the benefits of APP. A
recent review, meta-analysis, and meta-regression of RCTs
adding another antipsychotic to APM vs continuing with
monotherapy found that antipsychotic augmentation was
superior to monotherapy regarding total symptom reduc-
tion with a good effect size (16 studies, N = 694, standard-
ized mean difference — 0.53, 95% confidence interval [CI]
—0.87to — 0.19, p = 0.002), although this was only appar-
ent in open-label low-quality trials (p < 0.001), but not in
double-blinded (p = 0.12) or otherwise high-quality trials
(p = 0.226) [28]. Additionally, no significant differences
were observed when using study-defined multiple response
rates criteria, although such differences were noted in their
previous meta-analysis with a smaller sample [24]. No
differences in efficacy were observed regarding discon-
tinuation, global clinical impression or positive, general,
and depressive symptoms, although negative symptoms
improved with aripiprazole augmentation (eight studies,
N = 532, standardized mean difference — 0.41, 95% CI
—0.79 to — 0.03, p = 0.036). Adverse effects were few,
with D,-receptor antagonist augmentation even associated
with less insomnia and aripiprazole augmentation with
reduced prolactin levels and body weight.

Another meta-analysis of 42 antipsychotic combinations
or augmentations in the treatment of schizophrenia did not
find clear evidence to recommend the use of APP over APM,
although the authors did note beneficial signals for some
APP and augmentation strategies. However, the effect sizes
of the treatments were inversely correlated with the quality
of the studies included, cautioning against making affirma-
tive conclusions on these data [59].

Several studies have also looked at how patients fare
when they are transitioned from APP to monotherapy. A
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systematic review and meta-analysis by Matsui et al. [60] of
six RCTs involving a total of 341 patients found that switch-
ing from two antipsychotics to monotherapy was associated
with a significant risk of treatment discontinuation (risk
ratio 2.28, 95% CI 1.50-3.46). No significant differences
were observed in relapse rates, psychopathology, neurocog-
nition, extrapyramidal symptoms, or body weight between
the two groups. They caution interpretation, as the over-
all quality of evidence in the studies was low to very low.
Another issue to consider in these types of studies, as high-
lighted by Baandrup in a commentary, is the dosing [61].
Unless the doses of the agent remaining as monotherapy
are increased to compensate for the reduction in the other
antipsychotic, any results in effectiveness will be in favor of
the APP group, as members of that group will have higher
combined total doses. Similarly, the amount of side effects
would be expected to be in favor of the monotherapy group,
considering the lower total doses. Despite this, in individual
studies switching from APP to monotherapy has been largely
successful, although there seems to exist a population of
patients who do not tolerate switching to monotherapy. In a
study conducted in the USA, 127 outpatients with schizo-
phrenia across 19 sites were randomized to stay on APP or
switch to monotherapy. The trial lasted for 6 months, with
a 6-month naturalistic follow-up. Individuals assigned to
switch to monotherapy had shorter times to all-cause treat-
ment discontinuation; while around two thirds of the patients
switched to monotherapy were able to continue in that group
without differences in psychiatric symptomatology or the
amount of hospitalizations, a third of the patients had to be
returned to APP. The monotherapy group also lost weight
as compared with the APP group. Similar results were
observed in a smaller and shorter study by Borlido et al.,
who observed that almost 80% of patients with schizophre-
nia or schizoaffective disorder (n = 35) could safely switch
from APP to monotherapy without indication of clinical
worsening as measured by the Clinical Global Impression
Scale or the Brief Psychiatric Rating Scale, but 20% could
not. Constantine et al. organized a similar switch study with
104 adult outpatient participants with schizophrenia [62].
The participants were followed for 1 year with assessments
every 2 months. In this study, participants who switched
from APP to monotherapy experienced greater increases
in symptoms, which manifested in the second half of the
follow-up time, and greater rates of discontinuation (42%
in the switch arm vs 13% in the APP arm). They also per-
formed a follow-up study that assigned 99 adult participants
with schizophrenia or schizoaffective disorder to either stay
on APP or switch to monotherapy, again followed for a year
[63]. This time, half of the participants in both groups were
receiving combinations involving either clozapine or long-
acting injectables and the other half combinations of oral
non-clozapine antipsychotics. They observed that patients
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who switched from the non-clozapine oral combination to
monotherapy experienced significant increases in symptoms,
but also benefits in side effects, as compared with partici-
pants who remained on similar APP. No differences were
observed for patients switching from clozapine or long-
acting injectable APP combinations to monotherapy, either
in symptoms or side effects. They concluded that patients
treated with clozapine or long-acting injectable APP can
be safely switched to similar monotherapy, while there are
risks associated with switching patients from non-clozapine
non-injectable APP.

Antipsychotic polypharmacy may also lead to monetary
savings if combinations of less expensive medications are
used instead of larger doses of more expensive medications,
as demonstrated in a study by Lin et al. [51]. They rand-
omized 92 patients with schizophrenia into two groups of 46
individuals in a 6-week double-blind fixed-dose trial. One
group received 800 mg/day of amisulpride and the other
group received 400 mg/day of amisulpride combined with
800 mg/day of sulpiride. Both groups were similar in terms
of clinical characteristics at baseline, response rates (defined
as a 30% reduction in the Positive and Negative Syndrome
Scale total score), quality of life, and side effects, but the
combination strategy was cheaper.

4.2 Observational Studies

A Hungarian nationwide population-based study investi-
gated the comparative effectiveness of an APM switch vs
antipsychotic augmentation (maximum two antipsychotics
concurrently) in schizophrenia and other psychotic disorders
[64]. They detected a significant overall advantage of poly-
pharmacy over monotherapy for mortality and hospitaliza-
tion, where both outcomes appeared more frequently during
monotherapy (hazard ratio [HR] 1.62, 95% CI 1.12-2.34 for
mortality and HR 1.69, 95% CI 1.43-1.99 for hospitaliza-
tion), although monotherapy in general was associated with
less treatment discontinuation. However, some combinations
with depot formulations (excluding risperidone depot) were
associated with less treatment discontinuation. Specifically,
combining oral haloperidol with oral olanzapine was asso-
ciated with significantly better outcomes than haloperidol
monotherapy. All other statistically significant, beneficial
polytherapy combinations were combinations of long-acting
injectables with peroral medications. They took their find-
ings to mean that APP may be superior during exacerbation
of psychotic symptoms, but monotherapy may be superior
for long-term sustained treatment.

A Japanese, l-year duration naturalistic study exam-
ined the effectiveness of APM and APP in newly admitted
patients with acute-phase schizophrenia (n = 1543) [65].
In this study, 581 of the patients did not respond to the first
or second APM trial and were prescribed APP. Among the

581 patients, 89.8% showed an improvement on the Clini-
cal Global Impression-Improvement Scale. The rates of side
effects (hyperglycemia, prolactinemia, cholesterolemia,
extrapyramidal symptoms, and QTc prolongation) were not
higher in patients with APP and no serious adverse events
were reported in the study.

We have also explored the effects of polypharmacy in
two recent studies using a nationwide cohort from Fin-
land (n = 62,250) and within-individual analysis models
[48, 66]. Our cohort included an even spread of male and
female subjects (50.2% vs 49.8%, respectively) with a
median age of 45.6 years. The median follow-up time was
14.1 years and 67.2% of the cohort used polypharmacy at
some point during the follow-up (57.5% for over 90 days).
Our results showed that individuals were on average at a
7-13% lower risk of psychiatric hospitalization when they
were treated with APP instead of APM. The polytherapy
combination associated with the lowest risk of psychiatric
hospitalization was clozapine combined with aripiprazole
(HR 0.86, 95% CI 0.79-0.94 as compared with clozapine
monotherapy, HR 0.78 95% CI 0.63-0.96 for first-episode
patients). In general, clozapine monotherapy was the only
monotherapy among the ten most effective treatments, all
others were different forms of polytherapy including either
clozapine or long-acting injectables. Antipsychotic poly-
pharmacy was associated with a 9% reduced risk (95%
CI for HR 0.89-0.92) for all-cause hospitalization, with
the clozapine plus aripiprazole combination being associ-
ated with the best outcome (22% reduced risk, 95% CI
for HR 0.63-0.96) as compared with the best APM, clo-
zapine. Antipsychotic polypharmacy was also associated
with the lowest risk of somatic hospitalization (HR 0.79,
95% CI1 0.75-0.84 against no antipsychotic) and all-cause
mortality (24% reduced risk for death, 95% CI 0.73-0.79,
between-individuals analysis). [48] We also analyzed the
dataset for somatic morbidity and mortality in a different
manner in the second publication [66]. We compared dif-
ferent forms of monotherapies (both oral and long-acting
injectables) and a category called ‘polytherapy’ (including
all different forms of APP) against non-use of an antipsy-
chotic. Analyzed this way, APP came in the top 50% of
specific treatments in every single analysis for somatic
morbidity or mortality (fifth best position out of 20 for
the risk of somatic hospitalization, 8/20 for the risk of car-
diovascular hospitalization, 4/20 for the risk of all-cause
mortality, 7/20 for the risk of cardiovascular mortality, and
4/20 for the risk of suicide mortality). From these studies,
we concluded that certain types of APP may be feasible in
the treatment of schizophrenia and the current treatment
guidelines should modify their categorical recommenda-
tions discouraging the use of APP. [48]

We have also previously analyzed all-cause mortality
with patients followed from their initial hospitalization in
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a nationwide, observational registry-based cohort study (n
= 2588, mean follow-up 4.2 years). In this study, APP (two
or more concurrent antipsychotics) was not associated with
increased mortality as compared to APM (HR 0.86, 95% CI
0.51-1.44). In this study, use of other therapeutic groups
was also studied. We found that use of antidepressants
was not associated with a higher risk of suicide mortality,
although use of benzodiazepines was related (HR 1.91, 95%
CI 1.13-3.22) [67].

We have also looked at the effectiveness of antipsychot-
ics in preventing psychiatric rehospitalizations and treat-
ment failure (psychiatric rehospitalization, suicide attempt,
discontinuation, switch to other medication, or death) in a
Swedish nationwide observational cohort study (n = 29,823,
mean follow-up 5.7 years) [68]. During follow-up, 43.7%
of the patients were re-hospitalized and 71.7% experienced
treatment failure. In this study, APP was more effective than
any non-clozapine oral APM, but less effective than clozap-
ine or long-acting injections. Antipsychotic polypharmacy
was associated with a 38% reduction in the risk for psychi-
atric rehospitalization (95% CI 0.58-0.65 for HR), while the
most effective treatment, long-acting paliperidone, was asso-
ciated with a 49% reduction and the least effective treatment,
oral flupentixol, with a non-significant 8% reduction. Antip-
sychotic polypharmacy was associated with a 39% reduction
(95% CI 0.57-0.64 for HR) in the risk for treatment failure
as compared with oral olanzapine and came in second after
clozapine monotherapy (HR 0.58, 95% CI 0.53-0.63).

A study by Baandrup et al. explored whether the
increased mortality from natural causes observed in patients
with schizophrenia was associated with APP [69]. They used
a population-based nested case-control design with 27,633
patients diagnosed with schizophrenia or other non-affec-
tive psychoses. Among the 193 deaths due to natural causes
identified in the cohort they did not find an association of
increased mortality in the APP group (odds ratio [OR] 0.91,
95% CI 0.61-1.36 for two antipsychotics, OR 1.16, 95% CI
0.68-2.00 for three or more antipsychotics). However, they
did discover an increased risk of mortality with benzodiaz-
epine augmentation (OR 1.78, 95% CI 1.25-2.52).

A study from the UK looking at the effects of long-term
APP (>6 months) in 10,945 patients with a severe mental
illness did not discover an increase in the overall risk of
death or risk of death due to natural or unnatural causes for
users of APP vs monotherapy in their fully adjusted models,
although some analyses did hint at an increased risk [70].
Another UK study explored the association of use of APP
with unplanned hospital admissions, emergency department
visits, and mortality in a sample of 17,255 adults with seri-
ous mental illness. They found no significant associations
with APP use as compared to monotherapy in increased
mortality (HR 1.02, 95% CI 0.76—1.37), unplanned hospital
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admissions (HR 1.14, 95% CI 0.98-1.32), or emergency
room visits (HR 0.95, 95% CI 0.80-1.14) [71].

A Chinese, population-based nested case-control study
included 157 patients with schizophrenia who had died of
natural causes and 444 age-matched and sex-matched con-
trols. The study looked at the risk of death due to natural
causes in patients using AP monotherapy or APP as com-
pared to patients not using antipsychotics. Both AP mono-
therapy (OR 0.27, 95% CI 0.16-0.46) and APP (OR 0.29,
95% CI 0.12-0.70) were associated with comparable signifi-
cantly reduced mortality due to natural causes [72].

5 APP: Evidence Against Use

Antipsychotic polypharmacy has been clinically associated
with several disadvantages, such as increased prevalence
and a higher severity of side effects, and reduced adherence,
increased risk of medication interactions, and more medi-
cation errors because of treatment complexity [58, 73-75].
Patients receiving APP have also been shown to receive
more prescriptions for other psychiatric comorbidities or
medication-induced side effects of APP [58].

Although studies reviewed above have reported on a pro-
tective association with APP as compared with monotherapy
on rehospitalizations, contrary evidence also exists. A recent
study comparing APP (both clozapine and non-clozapine com-
binations separately) with clozapine monotherapy in the UK
found that patients with a serious mental illness discharged
from hospital with APP have a significantly increased risk
of readmission (HR 1.4, 95% CI 1.2-1.7) as compared with
patients discharged on monotherapy [76]. This risk was even
higher with patients discharged on clozapine APP (HR 1.8,
95% CI 1.2-2.6), although an increased risk was not seen for
patients on non-clozapine APP (HR 1.4, 95% CI 0.9-1.9). The
authors adjusted their model for several variables, but were not
able fully to account for differences in initial disease severity
or medication adherence during the follow-up. The APP group
had patients with more hallucinations or delusions and more
days of inpatient stay and outpatient contact during the previ-
ous 6 months. This study also included patients with bipo-
lar disorder, who were more numerous in the monotherapy
group (25.7% in the monotherapy group and 14.4% in the APP
group). This leads to the assumption that patients in the APP
group had in general a more severe clinical manifestation,
which may explain part of the increased risk observed.

The recent review, meta-analysis, and meta-regression by
Galling et al. mentioned above showed D, antagonist aug-
mentation to be associated with more prolactin elevation than
APM [28]. Indeed, a review of the safety and tolerability of
APP by Gallego et al. has shown APP to be associated with
an increased global side-effect burden, rates of Parkinsonian
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side effects, anticholinergic use, hyperprolactinemia, sexual
dysfunction, hypersalivation, sedation/somnolence, cog-
nitive impairment, and diabetes mellitus, although these
results were based mostly on small and uncontrolled stud-
ies [29]. Effects on akathisia and mortality were inconclu-
sive, and some beneficial effects of combining aripiprazole
with an antipsychotic with a greater side-effect burden were
noted, namely for reduced weight gain, dyslipidemia, hyper-
prolactinemia, and sexual dysfunction. If APP is to be used,
guidelines recommend selecting antipsychotics with differing
side-effect profiles. Although this approach may protect from
the exacerbation of existing side effects, it may lead to a wider
variety of side effects, unless the side effects are contrary to
each other. Other variables may also lead to an increase in
side effects. Drug—drug interactions, especially those arising
from using drugs affecting the same metabolic pathways may
have additive or reductive effects on plasma concentrations as
well as the severity of side effects and adverse reactions, as
has been shown for the combination of risperidone with lev-
omepromazine, chlorprothixene, melperone, pipamperone, or
prothipendyl [77-79]. Knowledge of cytochrome P450 (CYP)
metabolizer status, especially for CYP2D6, may help predict
these interactions.

Antipsychotic polypharmacy has been associated with det-
rimental effects on cognition, although these associations have
been reported to be driven more by the antipsychotic daily
dose, often higher in patients treated with APP, and thus not
results from APP per se but rather the higher total dose [80].
However, some studies have not noted cognitive decline in
patients treated with high-dose monotherapy or APP as com-
pared to lower doses or monotherapy, indicating that poly-
therapy and higher doses may not be a causative factor for
cognitive decline, but rather both cognitive decline and the
need for more intensive treatment may be jointly mediated by
other factors [81]. The data on the causal effects of APP on
cognition are still somewhat conflicting.

6 Considerations and Future Directions

Antipsychotic monotherapy, either with clozapine or non-
clozapine antipsychotics, should be strived for with most
patients, as generally monotherapies incur less health service
costs to society and give a lower overall risk for adverse
effects [29, 82], although direct medication costs may be
even higher to an individual patient [51]. Medication adher-
ence may also be better with monotherapies, as the patient
needs to remember to take only one antipsychotic [83].
Adherence has been shown to be better with long-acting
injectables as compared with peroral medications and may
be better with antipsychotics given as a single daily dose
as opposed to several daily doses [83—85]. Antipsychotic
polypharmacy may be appropriate for patients who still have

symptoms despite treatment attempts with an adequate dose,
an adequate choice of therapeutic, and confirmed adherence.
An adequate dose may be affected by the metabolic status
of the patient [77, 86]. Slow metabolizers may experience
side effects at lower doses and fast metabolizers may not
achieve optimal treatment effects even with high doses. If
the antipsychotic selected is known to be affected by CYP
enzymes with marked genetic polymorphisms between
individuals (such as CYP2D6), a pharmacogenetic panel or
blood drug concentration measurement may be warranted
before dose adequacy is determined [86, 87]. Furthermore,
if used by the patient, the effect of other pharmaceuticals or
over-the-counter products on the speed of metabolism and
blood drug concentrations should be contemplated. Smoking
status (e.g., clozapine and olanzapine), caffeine consumption
(e.g., clozapine and olanzapine), eating schedule (e.g., lur-
asidone), and recreational drug use may also have an effect
on blood drug concentrations [86]. In general, substance
abuse may worsen compliance and adherence and may be a
topic the patient is unwilling to face, unless a very trusting
treatment relationship can be formed [88, 89].

Clozapine monotherapy is underutilized and should be
considered for a wider spectrum of patients than it is cur-
rently used for [90-94]. Increasing clozapine use would also
open up the door wider for combinations of clozapine with
other antipsychotics and treatment augmentations, of which
especially partial D, agonists have produced very promis-
ing results [48, 95]. Although these approaches still require
a considerable research effort from the field to arrive at the
most optimal combinations for specific situations, in general,
these combinations seem to be well tolerated and no major
barriers for research should exist. Clozapine, when properly
used, is safe and usually well tolerated, and combining it
with partial D, agonists may allow a reduction in the clo-
zapine dose and lead to reduced overall side effects [95-97].

Pharmacogenetics may offer a fast and cost-effective
method to determine better optimized treatment approaches
in the future, not only to plan initial monotherapy or sequen-
tial polypharmacy approaches, but also to determine that
monotherapy trials have been properly dosed, especially if
blood concentration measurements for the given compound
do not exist or are laborious or expensive [86]. Initial phar-
macogenetic studies were mostly small and the results mod-
est [98, 99], but very promising signals from larger studies
both for improved efficacy and tolerability when using phar-
macogenetics have also arisen and pave the way for future
research on this important topic [86, 87, 100]. In particular,
research efforts in predicting good clozapine response, both
in terms of efficacy and safety, are important and eagerly
anticipated [101].

Even though APP may be a good choice for some
patients, there is growing evidence that many patients cur-
rently on APP could be safely switched to APM [62, 63, 102,
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103]. Thus, whenever considering starting a patient on APP,
the current symptomology and clinical status of the patient
should be clearly recorded and a follow-up after initiation
of APP is essential. If the patient does not improve, APP
should be reverted back to monotherapy or other combina-
tions explored. If the patient has improved and attained a
stable condition, slowly and carefully reverting back to APM
should be considered, as many patients seem to be able to
tolerate this, and might benefit from APP only at times of
symptom exacerbations [62, 102, 103]. This is also the case
with patients for whom the symptomology before the ini-
tiation of APP is unclear or lacking proper documentation
and the actual benefits incurred from APP remain unclear.
Switching may be safer with patients taking clozapine or
long-acting injectable APP [63]. However, if symptoms
worsen during the switch to monotherapy, reverting back to
APP is likely a better option.

7 Conclusions and Recommendations

Figure 1 presents a flowchart of the recommendations based
on this review. Antipsychotic monotherapy should be strived
for, especially for patients who achieve complete remission
with it. Clozapine should be tried at the latest [92-94] if
two monotherapy trials with other antipsychotics do not pro-
duce good results and no absolute contraindications exist. If
residual symptoms exist despite adequate dose trials of ade-
quate duration, other reasons that may reduce the treatment
effect should be ruled out. Long-acting injectables or blood
concentration measurements should be considered to affirm
compliance and proper serum levels, even when no obvi-
ous signs of non-adherence are present if residual symptoms
persist. Antipsychotic polypharmacy should be considered
and discussed with patients from whom the previous recom-
mendations do not produce a satisfactory treatment result. In

e —
Patient diagnosed Remember non-
with schizophrenia. pharmacological
S e Slahoion treatments and
management!
Y
Initiate antipsychotic
monotherapywith |
\__antipsychotic. Evaluate medication
benefits and side-
L effects.
— :
Switch to other non- ; Ifdeemed
clozapine 1 appropriate.
antipsychotic. '
N
’ Assess compliance
— and appropriate
-~ 7 dosage. Consider
Initiate ;"Olavme ----------- interactions and
Monone Y. pharmacogenetics.
O
Consider switching Clozapine Clozapine
back to monotherapy. intolerant tolerant
Consider need for
- A ( non-antipsychotic
Conn:gz:;\: mnate Clozapine Augment with partial augmentation.
Crazap intolerant D2-agonist
antipsychotic polypharmacy.
> o —
Clozapine
tolerant
A 4
Clozapine Augment clozapine
intolerant with D2-antagonist.

Fig. 1 Flowchart of antipsychotic treatment progression. Progress downwards on the flowchart if disturbing residual symptoms exist
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some cases, APP may produce better results than other forms
of treatment augmentation, such as benzodiazepines. In par-
ticular, combining aripiprazole with clozapine may be effec-
tive in reducing the clozapine dose needed, treatment side
effects, and residual symptoms and this is likely to hold true
for combining other partial D, agonists with clozapine as
well, although currently not much data exist. Antipsychotic
polypharmacy seems safe and may be more effective than
monotherapy for some patient groups. However, a clozapine
trial should always be seriously considered before switching
to APP, as clozapine has been shown to be the most effec-
tive treatment for treatment-resistant patients. When used at
proper doses and with safety precautions, clozapine is safe
and usually well tolerated. More research is needed, both
in controlled and real-world settings, to determine optimal
APP and/or other psychotropic treatment augmentation strat-
egies for specific patient groups and situations. However, in
several studies, many patients treated with APP tolerated
well the transition back to monotherapy, indicating that APP
may only be needed for some patients at times of symptom
exacerbations, and that the use of APP may be in general too
widespread or long lasting. It is also essential to remember
that as schizophrenia is a multi-etiological disorder, some
patients with psychosis may wish to be treated without antip-
sychotic medications or may not respond to them at all and
should be cared for with other approaches [20, 104].

Additionally, treatment guidelines should take greater
care to report what is known and what is not, and not make
definitive statements on the basis of what is not known or
has not been properly studied. It is not the same to state that
patients should always be treated with APM, as to state that
the evidence base for the effectiveness or safety of APP is
insufficient to make definitive recommendations on whether
to use it or not. Let us wait for the evidence before we rule
out APP from everyone. The existing evidence seems to
indicate that APP might have its uses, although it is not
appropriate for all patients.
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