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Abstract

Agitation is a common and costly phenomenon associated with a number of psychiatric conditions including schizophrenia
and bipolar disorder. Early identification and prompt intervention to relieve the symptoms of agitation are essential to avoid
symptomatic escalation and emergence of aggressive behaviour. Recent consensus guidelines emphasise the need for non-
coercive management strategies to protect the therapeutic alliance between patients and their healthcare providers—an alli-
ance that is critical for the effective management of chronic psychiatric conditions. Rapid symptom relief and de-escalation
of agitation are necessary to avoid the costly and traumatic use of coercive techniques of physical restraint and seclusion,
which require admission and prolonged hospitalisation. Inhaled loxapine is approved for the treatment of acute agitation
in patients with schizophrenia or bipolar disorder. Clinical studies have confirmed the efficacy, rapid onset of action, and
safety and tolerability of this agent in the psychiatric emergency and hospital settings. Emerging data have indicated the
potential for inhaled loxapine as a self-administered agent for use in the community setting without the direct supervision
of a healthcare professional. We discuss the evolving treatment paradigm and the place of inhaled medications for acutely
agitated patients both within and outside the emergency and hospital setting.

Key Points

Agitation is common among patients with schizophre-
nia or bipolar disorder and its management can be both
traumatic and costly when coercive methods, physical
restraint and inpatient treatment with prolonged hospi-
talisation are required.

Early non-physical management of the agitated patient
with non-invasive de-escalation techniques, which aim
to reduce agitation and distress and avert aggression

or violence, protects the therapeutic alliance between
patients and their healthcare providers and acknowledges
the ethical and legal rights of individual patients.

Inhaled loxapine is approved for the treatment of acute
agitation in adults with schizophrenia and bipolar disor-
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1 Introduction

Schizophrenia and bipolar disorder affect 23 million and 60
million individuals, respectively, worldwide [1]. Patients
with schizophrenia experience psychotic symptoms includ-
ing distortions of perception, emotion, and thinking includ-
ing hallucinations and delusions. Patients with bipolar disor-
der typically experience manic, hypomanic, depressive and
mixed affective episodes separated by periods of normal
mood [2, 3]. Both disorders can vary in severity and can
impact the patient’s quality of life, their interpersonal rela-
tionships and their ability to work, and both disorders are
associated with an increased risk for suicide [2, 4-6].

Agitation is a component of many psychiatric disorders
including schizophrenia and bipolar disorder and can be
expressed as increased responsiveness to stimuli, irritability,
excitement, physical or verbal aggression (fighting, throw-
ing, verbal outbursts), and non-aggressive behaviours (wan-
dering, pacing, rapid speech, restlessness) [7, 8] (Fig. 1).
Agitation is recognised by the American Psychiatric Asso-
ciation as a component of the behavioural characteristics
of schizophrenia and as a diagnostic criterion for bipolar
disorder [9]. According to the current guidelines issued by
the National Association of Psychiatric Intensive Care Units
[10], it is part of the more general concept “acute distur-
bance”, together with aggression and violence, in the context
of an underlying disease. Severely agitated patients represent
a risk to themselves and to their caregivers and healthcare
providers.

The treatment paradigm for agitation in patients with
schizophrenia or bipolar disorder focuses on early identifi-
cation and prompt intervention with de-escalation followed
by rapid tranquilisation if needed, with pharmacological
treatment—ideally fast, consensual and non-invasive—to
avoid symptom escalation [7, 11, 12]. In the early stages
of management (the pre-rapid tranquilisation phase), ‘de-
escalation’ should be an explicitly collaborative process
involving a range of verbal and non-verbal interventions.
De-escalation aims to reduce agitation and distress and
avert aggression or violence. Non-coercive de-escalation
techniques are preferred to protect the therapeutic alliance
between patients and their healthcare providers as well as
to respect the ethical and legal rights of individual patients
[10, 12]. For patients requiring pharmacological interven-
tion, consent and the route of administration are key consid-
erations. Intravenous administration may require physical
restraint and should be avoided when possible. Intramus-
cular (IM) delivery may be acceptable for patients able to
consent to such an invasive route of administration. Oral
or sublingual delivery may be acceptable for those patients
whose agitation is sufficiently mild to allow them to swallow
the medication. However, oral administration is associated
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with a delayed onset of action when both patients and staff
remain at risk for the consequences of symptom escalation
[7, 12]. Indeed, the delayed onset of action of oral formula-
tions is recognised as a significant barrier to the effective
management of acutely agitated patients and to the establish-
ment and maintenance of the therapeutic alliance between
patients and their healthcare providers [13].

Most recently, an inhaled antipsychotic formulation has
been developed to reduce the time to the onset of action and
is a preferred route of administration [12, 14, 15]. The active
agent, loxapine, has been utilised in psychiatric practice for
over 40 years [16] and is now available in an inhaled for-
mulation delivered by OBT® (One-breath-technology) using
the Staccato® system. This hand-held, single-use, breath-
actuated inhaler has been specifically designed to rapidly
deliver loxapine as a dry powder into the alveoli of the lungs
[17]. This article provides a review of the efficacy and safety
profile of inhaled loxapine for the treatment of acute agita-
tion in patients with schizophrenia or bipolar disorder and
the place of inhaled medications in the evolving manage-
ment paradigm for acutely agitated patients.

2 Burden of Agitation in Schizophrenia
and Bipolar Disorder

Agitation is a common symptom among patients presenting
for emergency psychiatric care [8] and, if not recognised
and managed promptly and effectively, can escalate to vio-
lent behaviour [11]. In USA, an estimated 21% of psychi-
atric emergency visits involve patients with agitation [18].
A more recent European study found that during a single
week in 2014, 9.4% of all psychiatric emergency visits to
emergency rooms at 27 centres in three countries were for
acute agitation [19]. In the inpatient setting, agitation is a
common precedent to violence [20]. Agitation-associated
violence may be directed towards staff, other patients, visi-
tors or the patients themselves.

3 Management of Patients with Agitation
and Maintenance of the Therapeutic
Alliance

Antipsychotics are the mainstay of therapy for the symp-
tomatic management of schizophrenia [21] and of bipolar
disorder [22]. A characteristic feature of both disorders is
persistent mood instability [23]. The unpredictability of
these disorders means that the needs of such patients extend
beyond symptomatic management. Such patients require a
holistic approach to care that is underpinned by a strong
therapeutic alliance between patients and their caregivers
to manage the day-to-day symptoms and support patients in
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adhering to their treatment regimen, enable the recognition
of acute symptomatic worsening, including agitation, and to
collaboratively intervene when symptoms emerge [22, 24].

Interventions to manage the agitated patient must ensure
an achievement of calmness without sedation [10] to keep
the patient, the staff and any others safe [12]. In the past,
the management of acute agitation has largely consisted of
mechanical physical restraint and seclusion. However, it has
become increasingly recognised that such an approach as a
first response may not be the most appropriate or the most
ethical intervention and may compromise any attempt to
establish or maintain a therapeutic alliance with the patient
[25, 26]. In Germany, for example, the Federal Constitu-
tion Court (Bundesverfassungsgericht) ruled on July 2018
to limit the physical restraint of patients because of the inter-
ference with their fundamental right to freedom, especially
when the restraint lasts for more than 30 min. This deci-
sion will mean that physical restraint in Germany will be
restricted to comply with these legal requirements [27].

To support the move away from mechanical physical
restraint towards a less coercive and less invasive manage-
ment strategy in a psychiatric hospital setting, protocols have
recently been developed [10, 28]. The former protocol was
based on the recent international consensus guidelines [7]
that emphasise the need for early identification and envi-
ronmental and safety management, followed by a step-wise
approach moving from verbal de-escalation to pharmaco-
therapy, with mechanical physical restraint reserved as a last
resort [28]. The latter protocol was developed by The British
Association for Psychopharmacology and the NAPICLSU
in the UK [10] and includes up-to-date recommendations,
treatment algorithms with various pharmacological options
based on the route of administration and a level of evidence
that supports the different options. Both protocols highlight
the importance of verbal de-escalation and the relevance of
the patient’s role in the management of the agitation episode.
Verbal de-escalation should always be attempted to reduce
the risk for further escalation and establish a therapeutic
partnership with the patient for the management of the acute
episode. If verbal de-escalation is effective in engaging the
patient in a cooperative therapeutic alliance, and at least
somewhat effective in relieving or stabilising the symptoms,
the need for pharmacological intervention can be considered
and the treatment algorithms implemented.

The route of administration (IM, oral/sublingual or
inhaled) should, where possible, be chosen by the patient.
In an emergency setting, the proposal of a self-administered
and non-invasive drug treatment may be an important tool to
assess the ability of the patient to cooperate. Oral/sublingual
or inhaled routes are preferred for cooperative patients, with
IM medications reserved for patients unable to cooperate
sufficiently. If verbal de-escalation with or without pharma-
cological support remains ineffective, then physical restraint

can be considered, and the specific algorithm implemented
with the aim of administering effective medication and
removing the physical restraint in as short a time as possible.

The overarching principles that should form the back-
bone of any protocol for the acute management of agitation
in patients with schizophrenia or bipolar disorder are to:
facilitate an early identification of the episode; prioritise
verbal de-escalation; avoid coercive measures; establish
and maintain a therapeutic collaboration with the patient
and include his/her opinion in decisions regarding his/her
treatment; and ultimately protect and strengthen the thera-
peutic alliance between patients and their healthcare pro-
viders. The development and implementation of protocols
for the management of patients with agitation in the inpa-
tient care setting should be supported by education/training
programmes in each centre with accurate medical records
and the availability of relevant clinical data for individual
patients to facilitate timely treatment decisions based on the
individual situation and patient’s needs [12].

For agitated patients, in the acute care or hospital setting,
it is important to recognise that they should be considered
competent to make their own healthcare decisions unless
the contrary is proven (Fig. 2). Agitation should be consid-
ered a continuum from mild to severe, and the more agitated
the patient becomes, the less rational and competent he/she
becomes. Severely agitated patients are the least likely to
be competent to make decisions about their care while the
majority of mildly agitated patients will be able to compe-
tently consider and select their preferred therapeutic option.
When patients are only partially competent (with escalating
or moderate agitation), healthcare providers should seek to
maximise their competence through a process of assisted
decision making. We, as clinicians, now have a mandate to
maximise the remaining decision-making abilities that the
patient may have intact [29]. We should initiate a dialogue
with the patient and explain their risk of worsening and the
recommend pharmacological treatment options including the
route of administration (oral, inhaled or IM). The patient
should be informed that they may reject a pharmacological
option at this stage, but if their agitation worsens then a
pharmacological intervention may be considered necessary
even without their consent.

4 Clinical Efficacy of Inhaled Loxapine

Loxapine is a first-generation antipsychotic with an atypical
neurotransmitter receptor affinity profile, as it is much more
active at serotonin (5-HT) receptors than at dopamine recep-
tors. It was introduced in psychiatric practice in USA, Can-
ada and Europe 40 years ago, and it is currently approved
for the first-line treatment of psychotic symptoms in Canada
and as the first choice to treat agitation in France [16, 30].
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In 2012, inhaled loxapine was approved by the US Food
and Drug Administration for the acute treatment of agitation
associated with schizophrenia or bipolar I disorder in adults
[31]. The European Medicines Agency granted approval
for the acute treatment of mild-to-moderate agitation in
adults with schizophrenia or bipolar I disorder in 2013 [32].
Inhaled loxapine is delivered by OBT® (one-breath tech-
nology) using the Staccato® system. This is a hand-held,
single-use, breath-actuated inhaler that has been specifically
designed to rapidly deliver loxapine as a dry powder into the
alveoli of the lungs [17]. Inhaled loxapine delivered in this
manner exhibits very fast absorption, similar to intravenous
administration, which provides a quick onset of effect, and
less variability of onset of effect than oral or IM administra-
tion. Such rapid and reliable onset of effect is crucial in the
time-critical situation of agitation control. Moreover, it pro-
vides a reduced level of systemic exposure to patients, which
is thought to explain the lower risk of pharmacodynamic-
related adverse effects (extrapyramidal symptoms, vegeta-
tive effects) compared with other antipsychotics delivered
systemically [33, 34].

4.1 Placebo-Controlled Studies

The efficacy of inhaled loxapine for the treatment of acute
agitation has been evaluated in one phase III randomised
controlled trial among patients with schizophrenia [35] and
a further phase III study in patients with bipolar disorder
[36]. These studies included patients with clinically relevant
agitation as measured by a Positive and Negative Syndrome
Scale-Excited Component (PANSS-EC) score of at least
14 points and a score of at least 4 points on an individual
PANSS-EC item. Patients received a single 4.5- or 9.1-mg
dose and were permitted to receive a second dose after 2 h
and a third dose at least 4 h after dose two if required. The
design and main outcomes of these trials are summarised
in Table 1.

Table 1 Inhaled loxapine phase III clinical studies: efficacy outcomes

Patients (adults 18—65 years) in both studies treated with
either a single 4.5- or 9.1-mg dose of inhaled loxapine expe-
rienced a rapid and robust reduction in agitation symptoms
[35, 36]. In both studies, patients treated with inhaled loxap-
ine achieved statistically significantly greater reductions in
the PANSS-EC score compared with patients who received
placebo as early as 10 min after dosing, the first assessment
point (p <0.0001 for both inhaled loxapine doses vs. pla-
cebo in both studies; [35, 36]. Improvements in elements
of the PANSS-EC (tension, excitement, hostility, uncoop-
erativeness and poor impulse control) were noted at the first
assessment point (10 min post-dose) and at all subsequent
timepoints during 24 h of follow-up [37]. A post hoc analysis
of data from the two phase III studies showed that the pro-
portion of patients achieving a treatment response (>40%
reduction in the PANSS-EC score) was significantly greater
with inhaled loxapine compared with placebo at all time-
points to 2 h post-dose [38]. The number needed to treatment
to achieve a >40% reduction in the PANSS-EC score at 2 h
after delivery of a 10-mg dose was 4 among patients with
schizophrenia-associated agitation and 3 for patients with
bipolar disorder-associated agitation [39]. Importantly, com-
parable improvements were noted for patients with higher
levels of agitation (PANSS-EC score > 17) and those with
lower levels of agitation (PANSS-EC score <17) at base-
line [37]. The majority of patients required a single dose of
loxapine and < 10% of patients required rescue therapy of
IM lorazepam (Table 1).

4.2 Active-Treatment Controlled Study

Most recently, loxapine has been evaluated in a phase IIIb
head-to-head study with IM aripiprazole as a comparator
agent [40, 41]. The PLACID study was performed at 23 cen-
tres in the Czech Republic, Germany, Spain and Russia and
included 357 adults (aged 18—65 years) with a confirmed
diagnosis of schizophrenia or bipolar disorder who presented
with acute agitation while hospitalised or while attending an

Study Treatments N PANSS-EC change % of PANSS-EC Number of doses (%) Rescue® (%)
from baseline at 2 h responders® at 2 h > 3

Schizophrenia [35] Placebo 115 -55 38.3 46.1 29.6 8.7 15.6
Loxapine 4.5 mg 116 —8.1%* 62.9 54.4 30.7 8.8 6.1
Loxapine 9.1 mg 112 — 8.6%* 69.6 60.9 26.4 73 54

Bipolar disorder [36] Placebo 105 -49 27.6 26.7 41.0 11.4 21.0
Loxapine 4.5 mg 104 — 8.1%* 62.5 41.3 44.2 5.8 8.6
Loxapine 9.1 mg 10 —9.0%* 73.3 61.5 26.0 3.8 8.6

PANSS-EC Positive and Negative Syndrome Scale-Excited Component, *p <0.01; **p <0.0001

*Defined as a PANSS-EC score change from baseline > 40%

®Intramuscular lorazepam
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emergency room. Patients were randomly assigned (1:1) to
inhaled loxapine or IM aripiprazole in an open-label manner
with the staff who performed the clinical evaluations blinded
to treatment assignment. As for the pivotal phase III trials, a
second dose of the study drug was permitted at least 2 h after
the first dose. The primary clinical endpoint in the PLACID
trial was the time to treatment response defined as a Clinical
Global Impression of Improvement (CGI-I) score of 1 (very
much improved) or 2 (much improved).

Among the 357 patients included in the efficacy analysis,
297 had a diagnosis of schizophrenia and 60 had a diagno-
sis of bipolar I disorder [41]. The majority (n=236) were
considered to be moderately and markedly agitated at base-
line with nine patients considered to be severely agitated. A
total of 179 patients were assigned inhaled loxapine and 178
patients were assigned to IM aripiprazole.

The mean time to CGI-I response was significantly shorter
(»=0.0005) among patients treated with inhaled loxapine
(median 50 min; 95% confidence interval 30.0-50.0) than
with IM aripiprazole (median 60 min; 95% confidence inter-
val 50.0-90.0) [41]. When evaluated separately, the time to
CGI-I response remained statistically significantly in favour
of inhaled loxapine for patients diagnosed with schizo-
phrenia compared with those treated with IM aripiprazole
(50 min vs. 60 min, p=0.0028), but failed to achieve statis-
tical significance among those with a diagnosis of bipolar
disorder (30 min vs. 50 min, p=0.06), likely owing to the
small sample size of this cohort (n=60). Significantly more
patients who were treated with inhaled loxapine achieved
a CGI-I response during the first 60 min of treatment com-
pared with IM aripiprazole (69.8% vs. 56.2%, respectively;
p=0.0075) (Fig. 3). Moreover, 14% of patients treated with
inhaled loxapine achieved a CGI-I response within 10 min
of dosing compared with 3.9% of those treated with IM ari-
piprazole (p =0.0009), and at 20 min, response rates were
29.6% and 9.0% (p <0.0001), respectively. Few patients
required a second dose of either medication (6.7% of those
treated with inhaled loxapine and 9.6% of those treated with
IM aripiprazole).

The results of the PLACID study have shown, for the first
time, that an inhaled medication—loxapine—is more effec-
tive in relieving the symptoms of acute agitation in patients
with schizophrenia or bipolar disorder than an IM medica-
tion—aripiprazole [41]. The rapid relief of acute agitation
in the emergency psychiatric setting is essential to minimise
the risks of self-harm and violence to others or to property.
The PLACID study employed a pragmatic approach and was
conducted in real-world settings, both hospital and emer-
gency room, enrolling patients who would likely receive the
medication in routine medical practice [41].

Key exclusion criteria of these studies were agitation
primarily because of acute alcohol or drug intoxication/
withdrawal and those considered to be at serious risk for

suicide. Nevertheless, real-world evidence showed that acute
agitation was effectively and quickly managed by inhaled
loxapine in intoxicated patients in a retrospective review of
data from a case series [42, 43].

5 Safety of Inhaled Loxapine
5.1 Placebo-Controlled Studies

In the pooled phase II and III clinical evaluations of inhaled
loxapine (excluding the PLACID study), the most frequently
reported adverse events with an incidence >2% than with
placebo were taste distortion (dysgeusia), sedation and throat
irritation [31, 32, 37]. Dysgeusia was reported by 11.3% of
patients treated with inhaled loxapine 4.5 mg, 14.3% of those
treated with inhaled loxapine 9.1 mg and 4.9% of patients
who received placebo. Rates of sedation/somnolence were
12.1, 12.0 and 9.5%, respectively, and rates for throat irri-
tation were 0.8, 2.7 and 0.4%, respectively [31, 32, 37].
Extrapyramidal symptoms emerged for 1.9, 1.5 and 0.4% of
patients, respectively [31, 32, 37].

The most common airway-related adverse event in the
clinical trial programme was cough and occurred in 1.7% of
patients. All but one of these events were regarded as mild
in intensity, the additional event being rated as moderate
in intensity, and all were self-limiting [37]. Although not
observed in the phase III clinical trials, the product label
for inhaled loxapine contains a warning for bronchospasm
and the potential for subsequent respiratory distress and res-
piratory arrest [31, 32, 37]. The safety and tolerability of
inhaled loxapine with regard to respiratory adverse events
have been evaluated in two randomised controlled trials, one
in patients with asthma (n=352) and a second in patients
with chronic obstructive pulmonary disease (COPD; n=53)
[44]. The studies compared two doses of inhaled loxapine
9.1 mg (delivered 10 h apart) with placebo. Rescue bron-
chodilators were withheld for 68 h prior to the first dose
to 34 h after the last dose, unless clinically indicated as res-
cue medication. Symptomatic bronchospasm was reported
for 53.8% of patients treated with inhaled loxapine in the
asthma study and 19.2% of inhaled loxapine-treated patients
in the COPD study. Equivalent rates for placebo were 11.5%
and 11.1%, respectively. The majority of events responded
to rescue bronchodilator therapy within 1 h with all events
resolving at the time of the last spirometry evaluation. None
of the events were regarded as serious [44]. Inhaled loxap-
ine is contraindicated for patients with a history of asthma,
COPD or other lung diseases associated with bronchospasm,
those with acute respiratory signs/symptoms and those cur-
rently receiving medications to treat airway disease [31, 32,
37]. The safety and efficacy of inhaled loxapine in patients
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aged > 65 years or in elderly patients, including those with
dementia-related psychosis, have not been established.

5.2 Active-Treatment Controlled Study

In the PLACID study, both treatments were well tolerated,
and no new safety signals were identified for inhaled loxap-
ine beyond those observed in the placebo-controlled clini-
cal trials [41]. The most commonly reported adverse events
were dizziness (2.2% with inhaled loxapine and 6.2% with
IM aripiprazole), dysgeusia (12.3% with inhaled loxapine
and no patient treated with IM aripiprazole) and somno-
lence (14.5% with inhaled loxapine and 14.1% with IM ari-
piprazole) [37]. Although, per-protocol patients with active
airway disease should have been excluded from participa-
tion, four patients with asthma were included and two were
randomised to inhaled loxapine. No bronchospasm events
were reported for these patients [41].

6 Patient Satisfaction

Ensuring patients are satisfied with the treatment they
receive for their acute episode of agitation has been recog-
nised as an important component of the profile of an ‘ideal’
antipsychotic [7]. One of the reasons patients do not attend
for professional help until late in the escalation continuum
(i.e. with more severe agitation symptoms), is previous
“bad”/traumatic experiences as a result of the use of coer-
cive measures. Avoiding physical restraint or the traumatic
delivery of medication may contribute to patient satisfaction
with treatment and increase the likelihood that they will seek
and cooperate with medical assistance for future episodes of
agitation [45].

Patient satisfaction was measured as part of the PLACID
study using the Treatment Satisfaction Questionnaire for
Medication, specifically the patient’s response to item 14
“Taking all into account, how satisfied or dissatisfied do
you feel with the treatment?”. Statistically significantly
more patients treated with inhaled loxapine indicated they
were ‘very’ or ‘extremely’ satisfied with their treatment than
among those who were treated with IM aripiprazole (53.3%
vs. 36.4%; p=0.0012) [41].

7 Cost of Managing Inpatient Agitation

There are limited data available to assess the costs of agita-
tion associated with schizophrenia or bipolar disorder, either
in the psychiatric inpatient setting or within the community
setting. Agitation has been shown to be associated with pro-
longed hospital admissions, increased readmission rates and
increased medication consumption [46, 47]. A UK-based
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study estimated the cost of agitated behaviour within the
inpatient psychiatric care setting to be £178.6 million in
2005 for containment and intervention [48]. The cost of time
spent by healthcare professionals on containment measures
for acutely agitated psychiatric inpatients in Spain in 2014
was estimated to be €27 million [49].

A systematic evaluation of the costs of psychiatric in-
patient agitation in the South Barcelona region of Spain
has recently been reported [50]. The study determined the
number of agitation events during 2013 and the cost of
each individual intervention. The study captured data for
808 patients admitted for acute inpatient care during 2013,
with a total of 918 admissions. These admissions accounted
for 22,550 patient bed days with a median length of stay
of 21.79 days. During these admissions, 245 episodes of
restraint and 155 episodes of seclusion were recorded. The
total cost of interventions was €280,535 with the lowest
costs associated with verbal containment plus surveillance
(€36,150) and higher and almost equivalent costs associ-
ated with verbal containment plus surveillance plus seclu-
sion (€120,835) and verbal containment plus surveillance
plus seclusion plus restraint (€121,881). Costs (medication,
staff hours and other resources) were markedly higher when
patients exhibited aggression against objects as this was the
most frequent level of agitation seen in this study (Table 2).
The results of the study suggest that early intervention with
the aim of preventing escalation to aggression may reduce
the need for seclusion and restraint and thus reduce accrued
costs of managing agitation in the acute psychiatric inpatient
setting.

8 Managing Agitation
in Community-Dwelling Patients
with Schizophrenia or Bipolar Disorder

To date, the study of agitation in patients with schizophre-
nia and bipolar disorder, both from a phenomenological
perspective and with regard to management, has focused
on the acute care setting—either the emergency room or
inpatient hospital. Patients experience initial symptoms and
escalate unpredictably to a more severe level of agitation in
outpatient settings such as their homes or workplaces, where
early and rapid symptom relief is needed to avoid the need
for emergency room attendance or psychiatric hospitalisa-
tion. Indeed, agitation places a considerable burden both
on community-dwelling patients and their caregivers as has
been discussed [51, 52].

The impact of agitation on community-dwelling adults
with schizophrenia or bipolar disorder has been evaluated in
a survey of 585 patients in Germany, Spain and the UK con-
ducted between October 2016 and January 2017 [52]. The
survey captured information about their demographics, their
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Table 2 Unitary costs of each intervention according to the agitation
state (based on [50]

AAI MA AAO AAP >300
L1 282,34 326,53 422,43 397,83 300-400
L2 391,86 430,71 437,61 533,81 400-500
L3 500-600

AAI anxiety and irritability, AAO agitation with aggression against
objects, AAP agitation with aggression against persons, L/ verbal
containment plus surveillance, L2 verbal containment plus surveil-
lance plus seclusion, L3 verbal containment plus surveillance plus
seclusion plus restraint, MA moderate agitation

agitation episodes and how episodes of agitation impact
their daily life and revealed that patients experience fre-
quent episodes of agitation ranging in intensity from mild to
severe. Typical symptoms included feeling uneasy, restless,
nervous or tense (Fig. 1). On average, the cohort reported
experiencing 22.4 episodes of mild agitation, 15.4 episodes
of moderate agitation, 6.8 episodes of moderate-to-intense
agitation and 2.9 episodes of severe agitation in the preced-
ing 12 months. Hospital visits were common with half of the
patients reporting that they had attended hospital because of
episodes of agitation in the preceding 12 months. Despite
the majority of patients (71%) confirming that they were
always or sometimes aware they were becoming agitated
(Fig. 2), patients typically waited more than a week before
going to hospital to seek medical care. During this time,
they reported attempting a variety of coping strategies to
relieve their agitation. The most common strategies included
taking prescribed medication (55% of patients with schizo-
phrenia, 66% of patients with bipolar disorder), speaking
to friends or family (53% and 60%, respectively), speaking
to a healthcare professional (52% and 62%, respectively),
requesting rescue medication (46% and 40%, respectively),

doing something relaxing (43% and 53%, respectively) or
removing themselves from a stressful situation (36% and
53%, respectively). However, 16% of patients stated that
nothing was able to relieve their agitation and 56% reported
being only sometimes able to control their agitation (Fig. 3).

These data highlight, for the first time, the substantial
burden experienced by community-dwelling patients with
schizophrenia or bipolar disorder as a result of agitation and
that violence and aggressiveness—often the reason for stig-
matisation of such patients—are only present in a minority
of cases. The delay between patients experiencing agitation
and attending hospital is of particular concern as it suggests
that by the time they attend for medical care their symptoms
have persisted for some time and may already have esca-
lated. Additionally, of note is the observation that speak-
ing to a caregiver or healthcare professional successfully
helped some patients cope with their agitation. However, of
the 56.5% of patients who reported speaking to friends or
family, only 39% reported that this was a successful strategy
for them. Similarly, of the 57% of patients who reported
speaking to a healthcare professional, only 38.5% reported

M Always/Most of the time
B Sometimes

O Rarely/Never

[0 Not stated/Don't know

Fig.2 Self-reported patient awareness of when they are becoming
agitated [52]
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that this was a successful strategy for them. These observa-
tions highlight that, at least in the community setting, talking
therapies are insufficient to fully resolve episodes of agita-
tion for the majority of patients.

Alongside the patient-focused survey described above,
a survey of caregivers was also conducted [51]. A total of
297 caregivers of patients who took part in the patient sur-
vey completed the caregiver survey. Caregivers were mainly
family members, with 39% being the partner or spouse of the
patient, 18% being the parent, 14% being a sibling and 13%
being a child of the patient. The majority were female (72%)
and were working full time (32%) or part time (32%). On
average, caregivers provided 38.3 h of care each week with
20% providing 50 h of care or more. Caregivers reported
being able to recognise a variety of symptoms during an
episode of agitation including when the patient felt tense
(65%), restless (64%), uneasy (63%), nervous (68%) or irri-
table (54%). The burden of their caregiving activities was
captured using the Caregiving Consequences of Psychiatric
Disorders component of the Involvement Evaluation Ques-
tionnaire [53]. Higher scores on this validated 31-item tool
indicate greater caregiver burden. The mean Involvement
Evaluation Questionnaire score for the total cohort was 32.2
(standard deviation 15.27) and while caregiver burden was
similar for those caring for patients with schizophrenia and
those caring for patients with bipolar disorder, symptoms of
hostility and a lack of control during an episode of agitation
were associated with higher Involvement Evaluation Ques-
tionnaire scores.

A recent case series highlighted the potential clinical
utility of inhaled loxapine for the treatment of agitation out-
side the hospital setting [54]. The cohort consisted of 14
community-dwelling adults with a diagnosis of a psychi-
atric disorder (schizophrenia, bipolar disorder or schizoaf-
fective disorder) presenting for pre-hospital emergency care
between December 2015 and November 2016 [54]. All 14

Fig.3 PLACID study cumula-
tive responder analysis [41].
CGI-I Clinical Global Impres-
sion of Improvement, /M intra-
muscular, *p <0.05; **p <0.01;
*#%p <0.0001

Patients achieving CGI-l response (%)

—4—|nhaled loxapine (n=179)

patients presented with agitation that required immediate
treatment and 12 of the 14 patients consented to receive
inhaled loxapine. Of these, two patients were assessed as
having mild agitation, three as having moderate agitation,
two as having moderate-to-severe agitation, four as hav-
ing severe agitation and one as having extreme agitation.
All patients experienced symptomatic relief between 2 and
10 min after dosing. Two patients required additional ther-
apy with intranasal midazolam, the administration of which
was achieved in a non-coercive manner. The two patients
who refused inhaled loxapine were both assessed as having
extreme agitation that likely compromised their ability to
make rational care decisions.

A study is now underway to further evaluate the use-
fulness of inhaled loxapine outside the hospital setting
(NCTO02525991). This phase IV study will evaluate the
safety of self-administered inhaled loxapine in patients with
schizophrenia or bipolar disorder outside the hospital setting
and without the direct supervision of a healthcare profes-
sional. The initial results for the first ten patients (five with
schizophrenia and five with bipolar disorder) of the study
are promising; 10 min after the use of inhaled loxapine, six
patients assessed the agitation as “Very much improved”,
one patient as “Much improved”, and three patients as “Min-
imally improved” [55].

As observed in the survey of community-dwelling
patients with schizophrenia or bipolar disorder described
above [52], self-administration of prescribed medication
is a common coping strategy adopted by patients (reported
by 60% of patients) but is reported as being successful by
only 47.5% of patients [52]. These data highlight the need
for more effective medications for self-administration to
address the frequent episodes of agitation experienced by
community-dwelling patients with schizophrenia or bipolar
disorder. The survey also revealed that patients typically wait
a week before presenting for medical care for episodes of

== |M aripiprazole (n=178)
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agitation, by which time their symptoms may have escalated
necessitating a hospital stay.

9 Expert Commentary

A number of factors are driving the current evolution of the
management strategy for agitation in patients with schizo-
phrenia or bipolar disorder. Among these are the recognition
of the need to minimise the use of coercive and traumatic
interventions, including mechanical physical restraint, owing
to its negative impact on the therapeutic alliance between
patients and their healthcare providers, and the availability
of medications that can be taken orally or via inhalation.
Rapid relief from the symptoms of agitation is an important
component of managing patients experiencing acute agita-
tion and, while less traumatic than an IM injection, patients
must endure a delay between the administration of an oral
medication and the onset of the therapeutic effect. The avail-
ability of inhaled loxapine has been shown to provide rapid
symptom relief that can be perceived by patients within
10 min of administration [35, 36].

In addition, the new non-traumatic route of administra-
tion, a rapid delivery system and a lack of sedative effects
make inhaled loxapine not only an ideal treatment for
patients who are cooperative and remain non-aggressive
[12] but also a truly ethical treatment option. The offer of a
self-administered inhaled drug such as loxapine in the early
stages of agitation may be a significant step towards the
establishment of a solid therapeutic alliance and, at the same
time, it may help to identify actually cooperative patients.
Inhaled loxapine can be offered in almost all cases of agi-
tation as part of the initial de-escalation. All cooperative
agitated patients can easily self-administer the inhaled drug.
As administration requires only a single breath without the
need to coordinate the device, even patients who are more
severely functionally impaired can be assisted to take the
medication provided they are cooperative and non-aggres-
sive. Verbal de-escalation and support can be continued with
the patient remaining able to communicate with their health-
care provider and express his/her feelings and wishes as the
episode resolves. By integrating inhaled loxapine into pro-
tocols for the management of acute agitation that emphasise
verbal de-escalation and non-traumatic management strate-
gies, the therapeutic alliance can remain intact and patients
will feel confident to reutilise the inhaled medication.

Effective deployment of inhaled loxapine in an acute set-
ting requires that the medication is immediately available
to the healthcare provider once the agitation is recognised,
and delivered as part of a protocol involving environmen-
tal and verbal management, with the support of additional
team members who may intervene if patient safety or the
safety of others is compromised. Given the potential for a

bronchospasm in patients with established respiratory condi-
tions such as asthma and COPD, rescue medication such as
salbutamol should also be available.

The ease of delivery and rapid onset of action of inhaled
loxapine suggest a potential for use outside the acute emer-
gency or hospital setting by community-dwelling patients
with schizophrenia or bipolar disorder. The opportunity for
community-dwelling patients to intervene early in the course
of an episode of agitation with an effective self-administered
agent may not only reduce the time spent in an agitated state
but also reduce or avoid agitation-related hospitalisations
and associated costs.

10 Conclusions

This is an interesting time for the treatment of agitated
patients. A combination of factors is changing the way agi-
tated patients are treated, bringing the quality of care to a
new level. These factors include the use of innovative meth-
ods and treatments (such as inhaled loxapine), the change
in professional habits (patient-professional shared deci-
sion-making process, therapeutic alliance, patient-centric
approach) and the change in disease awareness (de-stigma-
tisation, patient empowerment and reduction in the use of
traumatic management options).

The advancement in the management of the agitated
patient is evolving rapidly and this is reflected in recently
updated clinical guidelines. It is now time for the medical
community to adapt to the new standard of care, and pro-
mote education and training among the therapeutic teams,
patients and caregivers.

Engaging competent patients in decision making regard-
ing their treatment, should preserve and improve the thera-
peutic alliance with healthcare professionals and patient
compliance with their treatment, improving the experience
of all parties involved.
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