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ABSTRACT

Introduction: Lurasidone is an atypical antipsychotic agent approved in the European Union for the
treatment of schizophrenia in adults and adolescents (13-17 years). Clinical trials have shown a generally
favorable balance between efficacy and tolerability.

Areas covered: This paper provides a review and commentary regarding the use of lurasidone in adults
and adolescents with schizophrenia. The available information about efficacy, tolerability, dosing, and
switching is analyzed, highlighting the strategies that may be most useful in real-world clinical practice.
Virtual case studies, designed based on the authors’ clinical experience with real-world patients, are
provided.

Expert opinion: Lurasidone is efficacious in adolescents and adults in a wide range of symptoms of
schizophrenia. Choosing the right dose for each patient and combining lurasidone with other medica-
tions is key to treatment success. Lurasidone has proven effective both in adolescents and adults in
treating the acute phase of schizophrenia and reducing the risk of relapse. It has shown a relatively
favorable tolerability profile, with minimal effects on metabolic parameters and prolactin levels.
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1. Introduction

Schizophrenia is a severe mental disorder, which affects
approximately 24 million people or 1 in 300 people (0.32%)
worldwide, with a peak of onset in the adolescent age and
a complex etiopathology [1,2]. Schizophrenia is associated
with a significant level of personal and societal burden, and
therefore requires an appropriate and integrated management
plan [3,4]. It has been widely accepted that the optimal man-
agement of a patient with schizophrenia should be persona-
lized and based on the clinical characterization of the
individual case, including the assessment of the severity of
positive and negative symptoms [5], the type of onset [6], the
presence of suicidal ideation [7], the level of neurocognition
and of social functioning [8], antecedent and concomitant
psychiatric conditions [9], the presence of physical comorbid-
ities [10], the lack of efficacy or incomplete adherence with

previous pharmacological treatments, the family history and
the presence of protective factors [11].

All these aspects should be carefully evaluated in order to
develop a tailored management plan and to promote
patients journey to recovery [12]. In order to personalize the
treatment plan, different pharmacological and non-
pharmacological interventions can be selected and inte-
grated. In recent years, several new antipsychotic agents
have been developed and approved including cariprazine,
brexipiprazole, and lurasidone. In particular, lurasidone
(LUR) has been approved by the European Medicines
Agency (EMA) for the treatment of schizophrenia in adults
and adolescents (13 to 17 years) and by the Food and Drugs
Administration (FDA) for the treatment of schizophrenia and
for bipolar disorder [13]. LUR’s efficacy for treating

Alessandro Cuomo @ alessandrocuomo86@gmail.com @ Department of Psychiatry, University of Siena, Siena, Italy; CONTACT Gaia Sampogna @

gaia.sampogna@gmail.com

"Deceased

Department of Psychiatry, University of Campania ‘L. Vanvitelli’, Naples, Italy

@ Supplemental data for this article can be accessed online at https://doi.org/10.1080/14656566.2022.2141568

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.


http://orcid.org/0000-0002-6926-0762
http://orcid.org/0000-0002-9547-2793
http://orcid.org/0000-0003-1886-4977
http://orcid.org/0000-0002-6631-856X
https://doi.org/10.1080/14656566.2022.2141568
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/14656566.2022.2141568&domain=pdf&date_stamp=2022-11-18

1802 (&) ANDREA FIORILLO ET AL.

Article highlights

o Lurasidone is a new antipsychotic drug, which has proven effective in
treating the acute phase of schizophrenia and reducing the risk of
relapse.

o Lurasidone is efficacious upon a wide range of symptoms, including
positive, negative, and cognitive symptoms of schizophrenia, there-
fore it could represent the optimal choice for the personalization of
treatment of patients with schizophrenia.

o Lurasidone is effective on relapse prevention profile.

o Lurasidone has a good tolerability profile, with minimal effects on
metabolic parameters, weight, and prolactin levels.

o Selecting the right dose of lurasidone and/or temporarily combining
it with other medications, such as benzodiazepines for patients with
insomnia or agitation, betablockers for patients with akathisia, anti-
histamine, or anti-muscarinic drugs for patients rapidly switched from
antipsychotics with high antihistamine and/or high anticholinergic
properties, is key to treatment success.

This box summarizes key points contained in the article.

schizophrenia was established in short- and long-term con-
trolled studies in adult and adolescent patients with schizo-
phrenia [14]. As a result of this, we provide a clinical opinion
and guidance about the use of LUR, supported by: 1) a review
of LUR’s pharmacokinetic and pharmacodynamic proper-
ties; 2) a review of the available literature focusing on the
efficacy and tolerability of LUR in the treatment of both acute
and stable schizophrenia; 3) our experience with LUR use in
clinical practice.

2. Pharmacological profile of LUR

LUR is a benzisothiazole with high binding affinity (0.99, 0.47,
and 0.50 nM, respectively) for the dopamine D2, serotonin
5-HT2A, and serotonin 5-HT7 receptors [15]. LUR is a full
antagonist at D2, 5-HT2A, and 5-HT7 receptors [15,16] and
also blocks a2c-adrenergic and a2a-adrenergic receptors,
with a binding affinity of 10.80 and 40.70 nM, respectively. It
is also a partial agonist at the 5-HT1A receptor with a binding
affinity of 6.38 nM.

Compared to other atypical antipsychotics, LUR shows the
highest binding affinity for the 5-HT7 receptor, which may
have a role in regulating circadian rhythms and sleep, thermo-
regulation, learning and memory, and endocrine regula-
tion [17].

Full antagonism at the D, receptors in the mesolimbic
pathway is believed to be correlated to the beneficial effects
on positive symptoms of schizophrenia, such as hallucinations
and delusions. Moreover, lurasidone is an antagonist for ser-
otonin 5-HT,4 receptor. By this activity, it disinhibits the dopa-
mine neuron, and therefore increases the release of dopamine,
which competes with the antipsychotic in the D, antagonistic
action at D, receptors. This mechanism of action reduces the
antagonistic binding in several dopaminergic pathways and it
is associated with the better tolerability profile of lurasidone
[18-22]. In particular, by targeting the nigrostriatal pathway, it
reduces extrapyramidal symptoms. In the tuberoinfundibular
pathway, this reduces hyperprolactinemia. In the mesocortical
pathway and in the prefrontal cortex, it improves the negative,

affective, and cognitive symptoms. Also, the antagonism at 5-
HT,A receptors mitigates the serotonergic excitation of the
cortical pyramidal cells. This results in a reduction of gluta-
mate release, which in turn may reduce the dopaminergic
activity in the mesolimbic pathway and thereby the positive
symptoms of schizophrenia [18-22]. LUR's antagonism at the
5-HT7 receptor may contribute to the favorable effects in
learning and memory and, more in general, improve the cog-
nitive deficits and the depressive symptoms [23,24]. The par-
tial agonism at the 5-HTTA may contribute, as well, to the
antidepressant properties of LUR [16].

However, some lurasidone side effects commonly found in
clinical trials include extrapyramidal symptoms/akathisia and
anxiety, which could be due to the blockage of D2 and 5-HT2A
receptors that confers the property of atypical antipsychotic to
lurasidone. The antagonism at the 5-HT7 receptor and partial
agonism at the 5-HT1A - which contributes to the antidepres-
sant properties of lurasidone - could explain headache and
nausea.

3. Overview of clinical trials of LUR

In the period 2009-2022, several clinical trials have been con-
ducted with a specific focus on the use of LUR in patients with
schizophrenia. The following keywords were entered in
PubMed, ISI Web of Knowledge, Scopus and Medline: ‘schizo-
phrenia,” ‘lurasidone,’” ‘adolescent, ‘pregnancy,’ ‘substance
use,’ ‘efficacy,” ‘tolerability,” ‘side effects.” Using this procedure,
820 papers were identified (see Figure 1, supplementary mate-
rial). After evaluation of abstracts and full texts, we selected 31
papers (Tables 1 and 2); of these, the majority (N = 28)
included adult patients (aged 18-75 years), while three papers
included adolescent samples (aged 13-17 years).

3.1. Efficacy in adult patients with schizophrenia

According to the results of the network meta-analysis by
Huhn et al. [30] focusing on studies for the acute treatment
of adults with multi-episode schizophrenia, lurasidone is
associated with a significant decrease in overall symptoms
of —0.36 Standardized Mean Difference (SMD) with a 95%
Confidence Interval (95% Cl) ranging from —0.48 to —0.24.
Furthermore, treatment with lurasidone is associated with
—0.33 SMD (95% CI = —0.45 to —0.20) on positive symptoms,
with —-0.29 SMD (95% Cl = -0.39 to -0.18) on negative
symptoms, with —0.20 SMD (95% Cl = —-0.32 to —0.09) on
depressive symptoms, with —0.44 SMD (95% Cl = -0.72 to
—0.16) on social functioning. The Risk Ratio (RR) for all cause
of discontinuation was of 0.88, with a Credible Interval (Crl)
ranging from 0.80 to 0.96.

In studies including patients with acute exacerbation of
schizophrenia — defined as scoring at PANSS total score >=80;
or score =4 on two or more of the following PANSS items:
delusions, conceptual disorganization, hallucinations, suspi-
ciousness, or unusual thought content, at both screening
and baseline; or scoring a 4 or higher at CGI-S - LUR provided
effective treatment in terms of significant reduction of symp-
toms’ severity, with minimal effects on weight and metabolic
parameters [22; 26-34]. Fixed dosages of 80 mg/day (US dose
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Figure 1. PRISMA flow diagram of of studies selection.

based on LUR hydrochloride salt, corresponding to 74 mg/day
of EU dose, based on LUR active moiety) and 160 mg/day (US
dose based on LUR hydrochloride salt, corresponding to
148 mg/day of EU doses, based on active moiety) of LUR
were effective and well tolerated [31,32].

Studies including stable patients — defined as patients with
no change in antipsychotic medications for at least six weeks
before screening; no hospitalization for psychiatric illness for
at least eight weeks before screening; and <4 severity rating
on PANSS items of delusions, conceptual disorganization, hal-
lucinations, and unusual thought content [31-35] - found
a significant improvement in symptoms severity at PANSS
scale from baseline to (at least) week 6 of treatment in
patients receiving LUR 40-80 mg/day (US dose based on HCI
salt, corresponding to 37-74 mg/day of EU dose, based as
active moiety) and 120-160 mg/day (US dose based on HCI
salt, corresponding to 111-148 mg/day of EU dose, based as
active moiety) compared to placebo.

A pooled analysis of short-term studies [36] confirmed the
efficacy of LUR in patients with acute exacerbation across all

A\ 4

(N=576)

Records excluded
(N=90)

five symptom dimensions of schizophrenia (positive, negative,
disorganized symptoms, hostility/excitement, and depression/
anxiety), suggesting also that the most effective dosage is
160 mg/day.

Long-term effectiveness of LUR was evaluated in double-
blind relapse-prevention studies. In particular, the first study
was a non-inferiority study assessing LUR versus quetiapine in
patients responding to a 6 week trial with LUR or quetiapine
[32]. In another study, LUR efficacy was assessed versus pla-
cebo In patients who maintained clinical stability with 40-
80 mg of LUR for =12 weeks and then were switched to LUR
maintenance or placebo [37] In one post-hoc analysis of
results of a double-blind trial comparing LUR versus risperi-
done and an additional 6-month open-label extension study
where all patients received LUR [34] were identified. In all
cases, LUR was found to be effective in the maintenance
treatment of patients with schizophrenia. Moreover, stability
was maintained for up to three months with LUR. In
a retrospective claims database study, LUR was associated
with a significant reduction in all-cause and mental health-
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Table 3. Summary of findings on efficacy and side-effects of lurasidone.

Efficacy

Side effects

Adults patients Adolescent patients

Adults patients Adolescent patients

o Effective treatment in terms of significant e
reduction of symptoms’ severity in patients

with acute exacerbation of the disorder not on negative symptoms

o Effective treatment in patients with stable e
schizophrenia in terms of reductions of
global symptoms’ severity

placebo both in positive and
negative symptoms

o Effective in the maintenance treatment of e
patients with schizophrenia, due to the
good tolerability and side-effect profile

o Greater improvement in overall cognitive
performance compared to other
antipsychotics

o Effective on negative symptoms dimension
of schizophrenia

In TN patients, the efficacy of LUR e
was greater on positive symptoms,

In TP, greater improvement than .

Improvement in illness severity in .
adolescents and young adults with
acute exacerbation of schizophrenia

In >5% of cases, nausea, somnolence,
akathisia

In >5% of cases, .
insomnia, akathisia,
headache, nausea, and
anxiety

No significant impact on e
total cholesterol,
triglycerides, glucose, and

Generally, adverse effects of mild or
moderate severity

HbA1c

No clinically relevant e No clinically relevant changes in ECG
changes in ECG parameters

parameters

¢ No alterations in lipids, glycaemic
indices, and prolactin during the short
term and after two years of treatment

TN: treatment-naive; LUR: lurasidone; TP: treated previously; AE: adverse events

related hospital admission rates, while patients treated with
LUR reported similar rates of schizophrenia-related admissions
compared to those switching to quetiapine. In patients receiv-
ing a switch to LUR, a significantly longer treatment duration
compared to switching to quetiapine was found. This could be
due to the more favorable tolerability profile of lurasidone
compared to quetiapine in terms of low incidence of meta-
bolic side effects, weight gain, and sedation [32].

In a randomized, double-blind, placebo-controlled trial,
Loebel et al. [38] assessed the effect of dose increase of LUR
(160 mg/day) in adult patients who demonstrated inadequate
initial response to standard-dose LUR (80 mg/day). In patients
classified as early non-responders, the switch to LUR 160 mg
determined the clinical remission, evaluated in terms of reduc-
tion of severity score at the PANSS scale. The same study
found that low-dose LUR (20 mg/day) is not effective in
adult patients with schizophrenia.

Efficacy of lurasidone has also been assessed on cognitive
functioning. Five studies [39-45] including patients with schi-
zophrenia or treatment-resistant schizophrenia have been
included in the present review, with a specific focus on the
impact of LUR on cognitive functioning. In particular, the first
study aiming to assess the efficacy of lurasidone on cognitive
functioning has been promoted by Harvey et al [36], and they
found that lurasidone was superior to an active comparator on
cognitive assessments at 6 weeks and at six months of follow-
up. In 2015, Harvey et al. [46] found that patients receiving
120 mg/day and 160 mg/day of lurasidone reported
a significantly greater improvement in overall cognitive per-
formance compared to those treated with quetiapine
extended release.

Moreover, lurasidone has been found to be effective also on
negative symptom dimension in patients with schizophrenia. In
the pooled analysis by Calisti et al [40], treatment with lurasidone
was associated with a small effect size (0.38) in patients treated
with the 40-80 mg/day dose. However, this finding is in line with
recent meta-analysis showing that both first- and second-

generation antipsychotics have a lower efficacy in treating nega-
tive symptoms compared to other symptom domains.

A recent network meta-analysis by Schneider-Thoma et al
[43] focusing on the comparative efficacy and tolerability of
antipsychotics for the maintenance treatment of adults with
schizophrenia found that all antipsychotics had RRs less than
1.00 when compared with placebo for relapse prevention. In
particular, lurasidone was associated with a RR of 0.63
(Crl = 0.25 to 1.02), with a 38% rate of adverse events.

The main findings on the efficacy of lurasidone in adult and
adolescent patients with schizophrenia have been summar-
ized in Table 3.

3.1.1. Tolerability in adult patients with schizophrenia

According to the results of the network meta-analysis by Huhn
et al. [30] focusing on studies for the acute treatment of adults
with multi-episode schizophrenia, lurasidone was the most
benign drug in terms of QTc prolongation, with a SMD of
—2.21 (95% Cl = —4.54 to 0.15). Other side effects evaluated
in patients treated in acute phase with lurasidone include
weight gain, akathisia, increase in prolactin level, sedation,
and anticholinergic effects. The quality of evidence was low
regarding the presence of the above-mentioned side effects.

Several trials [35,37,44,47,48] confirmed the good safety
profile of LUR, with no significant clinically relevant adverse
changes in metabolic profile during treatment.

In the study by Patel et al. [34], LUR was generally well
tolerated over the first 12 months (LUR versus risperidone: LUR
treatment was associated with significantly fewer rates of
metabolic syndrome) and remained effective with minimal
changes in metabolic variables and prolactin over six addi-
tional months of LUR, confirming over 18 months a good
tolerability profile. Patients switching from risperidone to
LUR (12 months with risperidone + additional 6 months with
LUR) experienced a reduction in weight and prolactin levels.



In a study assessing the effect of dose increase in adult
patients with schizophrenia with inadequate initial response
to standard-dose LUR and evaluating the efficacy of low-dose
LUR in adult patients with schizophrenia, Loebel et al. [49]
found that the most common adverse effects (AEs) (incidence
>5%) associated with LUR 18.5 mg/day were insomnia, head-
ache, anxiety, agitation, somnolence, and akathisia; while with
a dosage of LUR between 74 mg/day and 148 mg/day also
abdominal discomfort was reported.

Higuchi et al. [47] found that increased levels of serum
prolactin levels (five times upper limit of normal) were
reported both in patients treated with LUR 40 mg (1.6%) and
with LUR 80 mg (0.8%) as well as those in the placebo group
(2.3%). However, the increase of serum prolactin level was
higher in patients treated with risperidone (29.7%). No clini-
cally relevant differences in levels of total cholesterol, trigly-
cerides, glucose, and HbA1c were found comparing lurasidone
to placebo. However, in risperidone group, levels of total
cholesterol, triglycerides, glucose, and HbA1c were higher
than lurasidone group. Regarding changes in body weight
(measured as 7% endpoint increase in body weight), 2.4%
and 1.5% of patients in LUR 40 mg and 80 mg groups, respec-
tively, reported an increased body weight, compared to 6.2%
of patients in risperidone group and 2.3% in placebo group.

These data confirm that LUR is an effective and safe treat-
ment for adult patients with schizophrenia, being one of the
antipsychotics with a favorable metabolic side effect profile.
This means that it may be used as a first choice for drug-naive
patients to prevent the development of metabolic damage
and reduce cardiovascular risk over the long-term, but also
as a possible alternative to other treatments that had been
associated with the development of metabolic disturbances
(harm reduction - switch to LUR).

In particular, the network meta-analysis by Schneider-
Thoma et al [43] confirmed that significant differences
between antipsychotics in the tolerability outcomes are rele-
vant in the treatment of patients with stable schizophrenia. In
particular, lurasidone was associated with good safety profile.

3.2. Efficacy in adolescent and young adult patients with
schizophrenia

Lurasidone has been found to be the most effective oral
antipsychotic medication for young patients with schizophre-
nia, as confirmed by the network meta-analysis by Yee et al.
[43]. In particular, in long-term studies overall clinical efficacy
of lurasidone treatment was associated with a —2.44 SMD
(95% Cl=-3.55 to —1.34) compared to placebo, while in short-
term studies was of —0.31 SMD (95%Cl=-0.54 to —0.08).

LUR was an effective treatment option for both antipsycho-
tic-naive (TN) adolescents and those previously treated with
antipsychotics, with a flexible dosage of 40-80 mg/day of LUR.
The efficacy of LUR was greater in TN adolescents, both in the
acute phase and after 104 weeks of treatment [44,45,50].

In TN patients, the efficacy of LUR was greater at the PANSS
Positive Symptom score, but not on the PANSS Negative
Symptom score, compared to placebo. Within the previously
treated (TP) group, treatment with LUR was associated with
greater improvement than placebo in the reduction of
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symptoms severity evaluated at PANSS Positive Symptom
score and Negative Symptoms score.

Patients treated with LUR treatment (vs. placebo) reported
a slightly larger endpoint effect sizes in the TN group com-
pared to the TP group. The improvement was confirmed over
the course of the 104-week extension phase both in TN and TP
patients. Regarding the global severity of symptoms, mea-
sured with PANSS total score, TN patients reported a higher
improvement compared to the TP group, both at week six and
through week 104. The same improvement was found also
when considering other outcome measures, including PANSS
Positive Symptom subscale, PANSS General Psychopathology
subscale, and PANSS Excitability subscale.

A recently published pooled analysis — from five similarly
designed, 6-week, placebo-controlled trials in adult patients
and one similarly designed, 6-week, placebo-controlled trial in
adolescent patients — found lurasidone effective in improving
symptom severity (as assessed by PANSS scale) and illness
severity (as assessed by CGI-S scale) in adolescents and
young adults (aged 13 to 25 years) with acute exacerbation
of schizophrenia [51] (Table 3).

3.2.1. Tolerability in adolescent (and young adult) patients
with schizophrenia

Adverse events with incidence >5% included nausea, vomiting,
somnolence, anxiety. Yee et al. [43] demonstrated that lurasi-
done showed good tolerability, in particular in terms of lower risk
of weightgain compared to other atypical antipsychotics, includ-
ing olanzapine, quetiapine, risperidone and paliperidone.

Adverse events were more frequently of mild or moderate
severity, while severe events occurred in 5.5% of patients in
the LUR 40 mg/day group, in 5.4% of patients in the placebo
group, while none was reported in the LUR 80 mg/day patient
group [44]. During long-term prescription with LUR, no clini-
cally relevant changes were observed in ECG parameters.
Weight gain did not differ from age and developmentally
appropriate levels during the 2-year follow-up. LUR has also
a good side effect profile in terms of alterations in lipids,
glycemic indices, and prolactin during the short term and
after two years of treatment.

The pooled analysis of LUR conducted in adolescent and
young adult patients (aged 13 to 25 years) with acute schizo-
phrenia, found that short-term treatment with LUR was asso-
ciated with a favorable safety profile. Nausea (13.5%),
somnolence (12.1%) and akathisia (10.1%) were the three
adverse events that occurred with a frequency of =5% in the
LUR combined dose groups. Moreover, no significant differ-
ences were found between LUR and placebo, considering that
3.6% of patients in LUR group experienced a weight gain of
>7% compared to 4.7% in the placebo group. LUR treatment
was associated with minimal changes in cholesterol, triglycer-
ides, and glucose plasma levels at 6-week endpoint in this
patient group [51] (Table 3).

3.3. Use of lurasidone in pregnancy

In a systematic review on safety of second-generation antipsy-
chotics during pregnancy carried out in 2018, no delivery out-
comes following in utero exposure were reported with
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lurasidone [52], pointing out that no meaningful risk assessment
can be made. Moreover, available studies carried out in adult and
adolescent patients have found that lurasidone is weight-neutral
and it should be expected a similar finding in pregnant women.
However, it should be considered that pregnancy is character-
ized by several hormonal changes, which could also lead to
gestational diabetes but the effects of lurasidone on these hor-
monal pathways are still unknown. Therefore, further investiga-
tion is needed in order to clarify this aspect.

The use of lurasidone during pregnancy has been classified as
category B1 by the Australian categorization system for prescrib-
ing medicines and as category B by the FDA confirming that no
controlled studies in pregnant women have been performed so
far. However, this classification system of pregnancy labeling rule
for a prescription drug is going to be revised in order to include
a summary of risk, a discussion of the data supporting that
summary, and relevant information to help health-care providers
make prescribing decisions and counsel women about the use of
drugs during pregnancy. Actually, according to FDA, lurasidone
is not assigned to any FDA pregnancy category due to lack of
scientific data.

Lurasidone is more than 99% bound to plasma proteins, so
it is unlikely that the drug would be excreted into milk suffi-
ciently to affect a breastfed infant. Data from one mother-
infant pair appears to support the poor excretion into milk and
lack of effect on the breastfed infant. Until more data are
available, an alternate drug may be preferred, especially
while nursing a newborn or preterm infant [53].

4. Clinically relevant issues
4.1. Administration

LUR is poorly soluble after oral ingestion and should be admi-
nistered with a meal of at least 350 calories, regardless of the
fat content, which increases its bioavailability, and Cmax and
should be administered in a PM dose [54,55].

Peak serum concentration is reached after approximately 1 to
3 hours and a steady-state concentration is reached in 7 days [15]
(Box 1).

4.2. Finding the right dose

The recommended LUR starting dose is 37 mg (equivalent to
40 mg of LUR hydrochloride) once daily, according to its labelling.
LUR s effective in a dose range of 37 to 148 mg (equivalent to 40 to

+ Administer LUR with a meal of at least 350 calories
- The administration with food increases the Cmax approximately 3-fold and the
AUC approximately 2-fold

160 mg of LUR hydrochloride [US doses]) in adults and 37-74 mg
(equivalent to 40-80 mg of LUR hydrochloride [US doses]) in
adolescents, once daily. Dose increase and target dose should be
based on physician judgement, depending on severity and types
of symptoms, tolerability, and clinical response. The maximum
recommended daily dose is 148 mg in adults and 74 mg in
adolescents.

In adult patients with schizophrenia who did not respond
to two weeks of treatment with LUR 74 mg/day, dose increase
to 148 mg/day resulted in significant improvement compared
with continuing LUR 74 mg/day. The study also demonstrated
that LUR 18,5 mg/day was not associated with significant
improvement in psychotic symptoms in adult patients with
schizophrenia [48].

While a low dose (i.e, 37-74 mg) of LUR may be useful in
patients with schizophrenia with predominant negative-
affective symptoms and mild positive-productive symptoms,
a higher dose (i.e, 111-148 mg) of LUR - which binds to
a higher number of dopaminergic receptors - is usually
more helpful for patients with acute and/or severe positive
symptoms [56].

Higher doses of LUR (120-160 mg) are more effective more
effective than lower doses (40-80 mg) on agitation in
a posthoc analysis of five 6-week, double-blind, placebo-
controlled studies [57]. LUR may be a useful treatment option
in patients with agitation associated with acute psychotic
symptoms of schizophrenia, with higher doses particularly
effective in patients with more severe agitation. Moreover,
two recent meta-analyses found that 148 mg/day or more
than 160 mg/day are the maximally effective dose of lurasi-
done for overall psychotic symptoms as measured at the
PANSS global score [58,59].

As reported by Meltzer et al [60], in a sample of treatment-
resistant schizophrenia (TRS) patients, lurasidone at both 80
and 240 mg/d has been found to be effective to improve
cognitive functioning and cognitive symptoms. In particular,
executive functioning and speed of processing were improved
at both doses, with the lower dose achieving greater improve-
ment in executive function [36].

5. Case examples of complex clinical presentations

The following case examples are virtual patient cases.
Although they simulate real-life clinical scenarios based on
the authors’ clinical experience, they are not referring to any
specific patients.

5.1 Sequential treatment with lurasidone and

a benzodiazepine in the acute phase of schizophrenia,
followed by LUR monotherapy during the maintenance
phase

An 18-year-old man presented to the outpatient unit accom-
panied by his mother because of persecutory delusions and
hallucinations that have recently worsened. The parents
reported that the symptoms started with anxiety, insomnia,
lack of interest, and mildly depressed mood. After
three months, he started to show odd behavior such as
pacing, constantly writing, walking in circles, withdrawing
from family, friends and social activities, and using nonsense
words. More recently, he had become increasingly concerned
and convinced that someone is poisoning and spying on him
and had begun to hear voices that ‘totally confirmed’ his
suspicions and urged him to be as cautious as possible. The



patient was admitted to inpatient treatment and diagnosed
with schizophrenia, given that his psychotic symptoms lasted
more than six months and his depressive symptoms did not
reach the threshold for a depressive episode. He started the
treatment on LUR at 37 mg/day (increased to 74 mg after
two days), and on lorazepam 2.5 mg at night and 1 mg in
the morning. Both the psychotic and subthreshold mood
symptoms gradually improved, lorazepam was gradually
decreased, and the patient was discharged to outpatient
care after seven days, on LUR 74 mg and lorazepam 2,5 mg
at night, to be decreased and discontinued as soon as possi-
ble. After three weeks of outpatient treatment, the patient was
stable and much improved, but continued to experience resi-
dual symptoms, such as believing that he was being talked
about behind his back and watched by people, that his actions
and thoughts were being interfered with by others, and that
people are using hints and double meanings to secretly threa-
ten or make him feel bad. These residual symptoms were of
moderate intensity and were associated with a moderate func-
tional impairment, therefore, the LUR dose was increased to
148 mg/day and subsequently all symptoms completely clear.

5.2. Treating schizophrenia with negative symptoms and
comorbid substance use

A 17-year-old male, diagnosed with schizophrenia and canna-
bis user, was hospitalized due to social withdrawal, apathy,
affective flattening, difficulty concentrating, ideas of reference
and brooding rumination, lack of motivation, reduced perso-
nal hygiene, inability to feel pleasure and emotional blunting.
He seemed unwilling or unable to speak but eventually started
speaking with a monotone voice and described his thoughts
as ‘misty’ and ‘hazy.’ He also reported auditory hallucinations,
stating that he could not talk because he needed to hear the
music that someone was playing in his head. Presently treated
with haloperidol 4 mg/day, he was prescribed LUR 37 mg/day,
with a reduction of haloperidol dose to 3 mg/day. After
six days, LUR dose was increased to 74 mg/day, haloperidol
was reduced to 2 mg/day, and the patient was instructed to
discontinue the medication after one more week. LUR led to
a clear reduction of negative symptoms, with the improve-
ment of social and work functioning and a reduction of crav-
ing for carbohydrates. Positive symptoms improved as well,
and no adverse effects were detected.

5.3. LUR in an adolescent with positive, negative and
cognitive symptoms

The patient was a 16-year-old Caucasian boy receiving ADHD
diagnosis at six year of age, oppositional and defiant disorder
at 8 years old, worsening school performances, and cannabis
use at age of 12. At age of 14, he was diagnosed with schizo-
phrenia. He presented with persecutory delusion, bizarre
behaviors, and depressive symptoms, followed by disorga-
nized behavior and confusion. After starting olanzapine at
10 mg/day and lorazepam 3 mg/day, an early apparent remis-
sion was followed, in a few months, by a rapid worsening of
psychotic symptoms, including moderate positive symptoms
and relatively severe negative and cognitive symptoms, which
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did not completely respond to an increase of Olanzapine dose
up to 15 mg/day. After a few weeks, olanzapine was tapered,
and LUR 37 mg/day was started, with slight clinical improve-
ment of speech, thoughts, and anhedonia. LUR dose was
increased up to 74 mg/day, with a gradual but clear and stable
improvement of psychotic and affective symptoms, along with
an improvement of social and cognitive functioning.

5.4. Use of LUR in combination with other medications

LUR is primarily metabolized by the isoenzyme 3A4 of the
cytochrome p450 (CYP) and is contraindicated with strong
CYP3A4 inhibitors, such as boceprevir, clarithromycin, cobici-
stat, indinavir, itraconazole, ketoconazole, nefazodone, nelfina-
vir, posaconazole, ritonavir, saquinavir, telaprevir,
telithromycin, voriconazole, and CYP3A4 inducers such as car-
bamazepine, phenobarbital, phenytoin, rifampicin, and St
John’s wort (Hypericum perforatum).

In combination with moderate CYP3A4 inhibitors, such as
fluvoxamine it is recommended to start with 18.5 mg and not
exceed 74 mg once daily [61]. Higher than usual doses may be
necessary when LUR is prescribed in combination with mild
and moderate CYP3A4 inducers [61].

With these precautions and recommendations in mind,
clinicians may safely combine LUR with other medications
when necessary.

Given the pharmacodynamic profile of LUR (mainly low
affinity for the histamine H1 and muscarinic receptors), it
may be necessary in clinical practice to initially add other
compounds for the treatment of symptoms such as anxiety
or sleep problems, for example. It has to be kept in mind that
the low affinity for a specific receptor (e.g.,, H1 receptors) is
beneficial over the long term (e.g. low or no weight gain, low
or no sedation over the long term), but in the acute treatment
(especially if the patient is switched to LUR - may be too
quickly - from another antipsychotic with high affinity for
the same receptor) it may be necessary to combine LUR with
other medications to treat specific symptoms (or to counter-
balance withdrawal symptoms in the case of a switch).

In most clinical trials, concomitant medications such as
benzodiazepines (for agitation, anxiety and insomnia), antic-
holinergic agents for extrapyramidal symptoms (EPS) or pro-
pranolol for akathisia were permitted. For instance, in one of
the 6-week, randomized, placebo-controlled studies of LUR for
the treatment of acutely psychotic patients with schizophre-
nia, concomitant administration of benzodiazepines (oral lor-
azepam up to 6 mg/day, intramuscular lorazepam up to 4 mg/
day for agitation and/or temazepam up to 30 mg/day for
sleep) was permitted for severe anxiety, agitation, or insomnia.
Similarly, treatment with benzotropine (up to 6 mg/day),
biperiden (up to 16 mg/day), trihexyphenidyl (up to 15 mg/
day), or diphenhydramine (up to 100 mg/day) was permitted
on an as-needed basis if EPS-related symptoms emerged dur-
ing the study. Propranolol (up to 120 mg/day) or amantadine
(up to 300 mg/day) was permitted as needed for akathisia.

Similarly, in the 6-week trial of LUR in adolescents with
schizophrenia, anticholinergic agents or propranolol were per-
mitted for movement disorders as needed, while lorazepam,
temazepam, and eszopiclone (or their equivalents) were
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permitted as needed for anxiety or insomnia [50]. We will
provide examples of real-world clinical cases focusing on
using combination treatment with lurasidone (other cases
are available as supplementary material files).

5.4.1. Lurasidone combined with propanolol for akathisia
The patient was a 25-year-old man affected by schizophrenia
who started LUR at a dose of 37 mg, which was gradually
titrated up to 111 mg/day in about one week, with a good
clinical response but also with a subjective inner restlessness
and objective motor manifestations, which were diagnosed as
akathisia. He had no contraindications for beta blockers (i.e.,
asthma, bradycardia) and was then prescribed propranolol at
20 mg twice a day, which led to a partial improvement of
akathisia over a period of about 5 days. The increase of
propranolol to a dose of 40 mg twice/day led to further
improvement but did not determine a complete remission of
the side effect. The subsequent reduction of LUR to 74 mg/
day, maintaining propranolol at 40 mg twice/day obtains
complete remission of akathisia without any loss of LUR effi-
cacy on positive and negative symptoms.

5.4.2. Lurasidone combined with an anticholinergic for
extrapyramidal symptoms (EPS)
The patient was a 51-year-old man affected by schizophrenia,
overweight, heavy smoker and with essential hypertension.
The duration of the illness was of about 28 years, the patient
had been treated with different typical antipsychotics (including
haloperidol and chlorpromazine), but he reported several side
effects including increase in body weight, prolongation EPS extra-
pyramidal symptoms including inability to sit still, involuntary
muscle contraction, tremors, and involuntary facial movements.
Furthermore, he had achieved a remission of positive symptoma-
tology, in terms of reduction of severity of delusions and halluci-
nations, while anhedonia, cognitive deficits including lack of
attention and difficulties in recalling memories, still persisted.
Therefore, during the hospital admission due to the persisting
and disabling cognitive symptoms and EPS, a treatment with
LUR was initiated (with a simultaneous reduction of typical anti-
psychotics) at a dose of 37.5 mg for three days, and then increased
at 74 mg for seven days. The patient reported a reduction in
tremors and inability to sit still when haloperidol was completely
suspended (after 10 days from hospital admission). A remission of
clinical symptomatology - both positive and negative symptoms -
was observed with the increased dose at 111 mg/day. At day 17,
he started to present akathisia and tremors, therefore it was
introduced biperiden 1 mg/twice daily. He reported a subjective
reduction of inability to sit and of tremor. After 5 days, biperiden
was increased at 2 mg/twice daily with a dosage of 111 mg
lurasidone once/daily. Therefore, the EPS were significantly
reduced, and the clinical status was in remission.

5.5. Switching to LUR

Patients with schizophrenia are at an increased risk for devel-
oping physical illness or conditions that may benefit from
a switch to LUR, such as metabolic syndrome, sedation, or
sexual side effects. For instance, in a 6-month extension

study, LUR treatment was well tolerated and associated with
minimal effects on metabolic parameters, weight, and prolac-
tin levels. In this study, patients who switched from risperi-
done to LUR experienced an initial improvement in weight
and lipids profile, followed by minimal long-term effects on
weight, metabolic parameters, and prolactin over the follow-
ing 6-months [35,62]. In the study by Mattingly et al [62]
several metabolic parameters, including weight, BMI, and
waist circumference, were increased in patients who received
12 months of treatment with risperidone.

In another trial, patients who were treated for 6 weeks with
olanzapine showed clinically meaningful reductions in weight,
waist circumference, and other metabolic parameters after
switching to 6 months of treatment with LUR. Similar results
were observed in a study [63] involving 240 patients with
a diagnosis of schizophrenia treated with a range of typical
(haloperidol, perphenazine, chlorpromazine, fluphenazine,
thiothixene) and atypical antipsychotics (e.g. quetiapine, olan-
zapine, risperidone), who were switched to LUR, 37-111 mg/
day and who showed an improvement in weight and lipid
parameters after 6 weeks of open-label treatment with LUR. In
the following 6-month, open-label observation, improvements
in efficacy on LUR were maintained, with minimal long-term
effects on weight, metabolic parameters, and prolactin levels.

In a study to evaluate the effectiveness and safety of three
strategies of switching subjects from other antipsychotics to
LUR, whose primary endpoint was time to treatment failure,
82,5% of participants successfully completed the switch. Study
participants were randomized to 1 of 3 LUR dosing regimens for
the initial 2 weeks of the study: (1) LUR 37 mg/day for 2 weeks;
(2) LUR 37 mg/day for 1 week, increased to 74 mg/day on day 8
of week 2 (up-titration group); and (3) 74 mg/day for two weeks.
LUR was then flexibly dosed from 37 to 111 mg/day, for the
subsequent four weeks of the study. The pre-switch antipsycho-
tic was tapered to 50% of the original dose by day 7 and
discontinued by the end of week 2. Subjects were stratified
based on whether the pre-switch antipsychotic was classified as
‘sedating’ (olanzapine or quetiapine) or ‘nonsedating’ (all other
antipsychotics). Time to treatment failure was defined as any
occurrence of insufficient clinical response, exacerbation of
symptoms, or discontinuation because of an adverse event.

This study found that treatment failure and all-cause dis-
continuation rates did not differ according to the LUR titration
regimen (that is, in patients previously on a different antipsy-
chotic the choice of starting with 74 mg/day immediately was
not associated with increased side effects or discontinuation
rates as compared to a slower titration regimen). However,
treatment failure rates in patients who had been receiving
a pre-switch sedating drug were 11.6% versus 5.8% in those
who had received a nonsedating antipsychotic (the same for
all-cause discontinuation rates). This means that subjects
receiving a sedating agent (antipsychotics with high affinity
for H1 and muscarinic receptors - olanzapine or quetiapine)
would probably have benefited from a longer (more than
two weeks) period of cross-tapering during the switch, in
order to avoid possible withdrawal or rebound symptoms
leading to treatment discontinuation. The incidence of akathi-
sia was 12.5% but only one subject (0.4%) discontinued due to
akathisia [63]. We will provide examples of real-world clinical



cases focusing on switch to lurasidone due to lack of efficacy
or for managing side effects.

5.5.1. Switch from long-acting injectable antipsychotic
(LAI) to lurasidone

The patient was a 30-year-old woman affected by schizophre-
nia. Since the onset of the disorder - five years previously
when she was finishing her master’s degree in economy - she
has been treated with paliperidone palmitate long-acting
injection - LAl (75 mg i.m. once/monthly injection) and she
obtained a satisfying remission of clinical symptoms.

Three months previously, during a routine clinical visit with
her referring psychiatrist, she was concerned by the lack of
interest in daily routine and by the lack of attention and
concentration. She was applying for a new job as office secre-
tary, but she was frightened by the idea of not being able to
fulfil her working obligations due to these cognitive difficul-
ties. Since the onset of the disorder, she had been able to
complete the master’s degree, but she had never applied for
a job. Her parents strongly supported the decision to looking
for a job, but she did not trust in her capacities and skills. She
was very disappointed by cognitive dysfunctions, which nur-
tured her low levels of self-esteem. Taking into consideration
this condition, the referring clinician proposed to the patient
to change the medication. In particular, the psychiatrist pro-
posed starting the therapy with 37.5 mg/day of lurasidone for
seven days in augmentation to the long-acting atypical anti-
psychotic. After 7 days, lurasidone was increased at 75 mg and
following another week, it was increased at 111 mg/day. The
augmentation with lurasidone was kept for one month, then
the paliperidone LAl was suspended. A good clinical status
was maintained over time.

5.5.2. Switch to lurasidone due to hyperprolactinemia

The patient was a 26-year-old man affected by paranoid schizo-
phrenia. The onset of the disorder was at the age of 18 years,
following a motor bike accident, when the patient started to
present persecutory delusions, auditory hallucinations and
marked social isolation. Before the onset of the disorder, he
worked as waiter in a local restaurant, but due to his clinical
condition, he could not keep working. In fact, he was convinced
that the head chef was poisoning him considering that every
night the patient was invited by the chef to have dinner with the
other waiters. A week ago, he had an argument with the chef
and other colleagues and screamed at them and verbally threa-
tened them; the family members were alerted and called the
emergency physician. The patient had not insight about his
condition and did not accept to take medications and, therefore,
he was involuntary admitted. At the hospital, he was treated
with paliperidone (9 mg/day) and after two weeks of hospitali-
zation he started to accept medications, but he was still frigh-
tened by the idea of coming back to the restaurant. At hospital
discharge, he decided to take a period off from work. During the
following weeks, he had several meetings with the outpatient
staff; at follow-up assessment, a significant increase in prolactin
levels (62.0 ng/ml) (at hospital discharge — 3 months earlier — the
prolactin level was 15.3 ng/ml) was found. Furthermore, the
patient was concerned about a reduction in sexual desire, and
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he was scared by the high prolactin levels. Therefore, the phy-
sician proposed a switch to lurasidone with a starting dose of
37.5 mg and a reduction to 6 mg of paliperidone for seven days.
In absence of significant side effects, lurasidone was then
increased to 75 mg and paliperidone reduced to 3 mg/day.
At day 20, paliperidone was suspended and prolactin levels
were reassessed. A slightly reduction in prolactin was found
(56.1 ng/ml), in absence of other side effects. Therefore, lurasi-
done was increased at 111 mg/day and a routine laboratory
check was scheduled after one and three months. After three
months of treatment with lurasidone, the prolactin levels were
further reduced to 42.1 ng/ml.

Please see also supplementary material for further case
examples.

6. Conclusions

The use of LUR in patients with schizophrenia is supported by
a robust registration program that has shown significant
reductions in symptoms measured with the Brief Psychiatric
Rating Scale [64,65], across the dose range of 37-148 mg/day.

In short-term trials involving patients diagnosed with schi-
zophrenia, the most frequently observed adverse effects (i.e.,
adverse effects with an incidence on lurasidone =5% and at
least twofold greater than placebo) were somnolence (17% vs.
7%; NNH = 10), extrapyramidal symptoms (excluding restless-
ness and akathisia) (14% vs. 6%; NNH = 13), akathisia (13% vs.
3%; NNH = 10), and nausea (10% vs. 5%; NNH = 20).

Extrapyramidal symptoms and akathisia are usually dose-
related and their incidence and severity increase when the
dose is increased within the range from 18.5 to 111 mg/day.

In clinical trials, the incidence of akathisia in LUR-treated
patients with schizophrenia was 5.6% for 18.5 mg, 10.7% for
37 mg, 12.3% for 74 mg, and 22.0% for 111 mg.

In the present paper, several case reports have been
included in order to provide some practical suggestions to
the real-world clinical practice. In fact, although case reports
represent the lowest evidence level, these can be useful to
inform clinical routine practice. Furthermore, the clinical prac-
tice suggestions are based on the results of systematic reviews
and meta-analyses included in this paper.

7. Expert opinion

Lurasidone has proven effective in treating patients in the
acute phase of schizophrenia as well as in reducing the risk
of relapse. Lurasidone, has a relatively good tolerability profile,
with minimal effects on metabolic parameters, weightgain,
and prolactin levels. Lurasidone is efficacious upon a wide
range of symptomes, including positive, negative, and cognitive
symptoms of schizophrenia, therefore it could represent the
optimal choice for the personalization of treatment of patients
with schizophrenia [3]. Choosing the right dose for each
patient and temporarily combining LUR with other medica-
tions, such as benzodiazepines for patients with insomnia or
agitation, betablockers for patients with akathisia, antihista-
mine, or anti-muscarinic drugs for patients rapidly switched
from antipsychotics with high antihistamine and/or high
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anticholinergic properties, is key to treatment success [66-69].
***¥[70,71]

The starting dose of 37 mg/day may be already efficacious.
The daily dose is then increased up to 74 mg in adolescents
and 148 mg in adults, based on clinician judgement. In our
experience, the dosage is increased in increments of 37 mg
every 1-5 days, based on tolerability and severity of symp-
toms. Patients showing a good tolerability and a suboptimal
symptom control at lower doses, usually benefit from higher
doses of LUR. In our clinical practice, patients with more
severe positive symptoms or agitation associated with positive
symptoms more frequently need the full dose of 148 mg/day,
unless they experience significant and dose-related side
effects. However, according to our clinical experience, it
could be useful to prescribe at least 74 mg daily in adolescents
and up to 148 mg daily in adults, in order to reach a full
remission of positive, negative, and cognitive symptoms. LUR
is usually started on 37 mg daily, to be taken with a meal of at
least 350 calories.

Given the relatively favorable metabolic risk, LUR is often a first-
choice antipsychotic for patients at risk of obesity, diabetes, dysli-
pidemia, or patients who have already developed those metabolic
alterations and need an antipsychotic switch. LUR’s strong anti-
dopaminergic properties usually avoid the risk of a dopaminergic
rebound during the switch. However, the lack of significant anti-
histamine and anticholinergic properties suggest a slow cross
taper (or the temporary combination with an antihistamine and/
or anticholinergic agent) when a patient is switched to LUR from
a highly anti-histaminergic or anti-muscarinic medication, such as
olanzapine, quetiapine, or clozapine.

Our recommendation for patients who experience akathisia
include: 1) LUR dose reduction, when possible; 2) LUR combi-
nation with a benzodiazepine or a beta blocker; 3) if akathisia
is severe and resistant to the interventions above, a switch to
a medication that is less likely to give akathisia, such as
quetiapine or clozapine. In a study where LUR was adminis-
tered in the evening [72] akathisia was reported by 7.4% of
patients receiving LUR at 148 mg/day. It is likely that evening
administration, especially when LUR is combined with
a benzodiazepine, is associated with more favorable tolerabil-
ity profile, compared to morning dosing.

For patients with symptoms such as agitation or insomnia
that may temporarily benefit from a drug that induces somno-
lence or sedation, we often combine LUR with a medication such
as a benzodiazepine or an antihistamine, which we attempt to
discontinue once those symptoms are controlled. Particular
attention is needed in clinical practice when switching to LUR
(which is devoid of anti-H1 activity) from antipsychotics with
high affinity for H1 receptors (e.g., olanzapine or quetiapine): in
that case, in order to prevent the occurrence of histaminergic
(and/or anticholinergic) withdrawal/rebound symptoms (with
activation, agitation, or insomnia) it may be preferable to prolong
the length of the cross-titration (once full LUR dosage is
achieved, reduce pre-switch antipsychotic dose very slowly, if
possible during a period of at least 1 month or even more).
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