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Background: Antipsychotics are an effective treatment option for patients with schizophre-

nia and several long-acting injectables (LAIs), including risperidone, olanzapine, paliperi-

done, and aripiprazole are available in the UK. Treatment adherence is an issue in severe

mental illness and LAIs have been hypothesized to offer clinical advantages over their oral

equivalents. However, meta-analyses of randomized clinical trials and mirror-image studies

have yielded equivocal results and have focused on economic rather than clinical outcomes.

Objective: This study evaluated routinely collected data to ascertain cost-effectiveness and

clinical outcomes of two LAIs, aripiprazole and paliperidone palmitate once a month. Clinical

effectiveness was assessed using the Health of the Nation Outcome Scale (HoNOS) scores.

Materials and methods: A 1-year mirror image observational study of patients cared for by

North Staffordshire Combined Healthcare Trust who received either the LAIs aripiprazole or

paliperidone once a month from 2011 until the end of the study in 2016. The primary outcome

was the effectiveness of the LAIs using a mirror-image design with HoNOS scores and bed use as

the main outcomes.

Results: A total of 30 patients received aripiprazole and 84 received paliperidone once a

month during the study period. A significant reduction in bed use was accompanied by

clinical improvements, as measured by the HoNOS for both study drugs (aripiprazole: 13.4

before vs 8.7 after [P=0.001]; paliperidone: 15.8 before vs 12.9 after [P=0.02]). Analysis of

several metabolic markers showed mean values within the normal range but the mean

prolactin level in patients treated with paliperidone once a month was elevated.

Conclusion: The LAIs aripiprazole and paliperidone once a month are associated with

clinical improvement and reduced bed use. Routine data gathering using, for example,

HoNOS will offer the opportunity to provide additional insights into the clinical and cost

benefits associated with LAIs and other interventions in the treatment of schizophrenia.
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Introduction
Schizophrenia is a disorder that affects ~1 in 100 UK adults.1 The International

Classification of Diseases (10th revision) describes schizophrenia as a condition of

“severe fundamental and characteristic distortions of thinking and perception, and

affects that are inappropriate or blunted”. Since the early 1950s, antipsychotic

medication has been the primary treatment option for patients with schizophrenia.2

Antipsychotics are generally described as first generation (FGA) or second genera-

tion (SGA) and, while they vary in their receptor-binding profiles, pragmatically, these

Correspondence: Richard E Hodgson
North Staffordshire Combined
Healthcare Trust, Lawton House,
Bellringer Road, Stoke on Trent, ST4
8HH, UK
Tel +44 178 581 8046
Email rhod819147@aol.com

ClinicoEconomics and Outcomes Research Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com ClinicoEconomics and Outcomes Research 2019:11 517–524 517
DovePress © 2019 Hodgson. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://doi.org/10.2147/CEOR.S191198

C
lin

ic
oE

co
no

m
ic

s 
an

d 
O

ut
co

m
es

 R
es

ea
rc

h 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


drugs have been defined by their side-effect profile. FGAs are

generally associated with extrapyramidal adverse effects,

with SGAs primarily associated with metabolic side effects.

Antipsychotics are an effective treatment for patients

with schizophrenia and the mainstay of current clinical

care. Long-acting injectable (LAI) antipsychotics offer an

important alternative to oral treatment options in the context

of medication adherence. Several SGA antipsychotics, such

as risperidone, olanzapine, paliperidone palmitate, and ari-

piprazole, are approved in the UK for the treatment of

schizophrenia in both oral and LAI preparations.

Paliperidone and aripiprazole have been available as LAIs

in the UK from 2011 and 2014, respectively but are more

expensive compared with FGA LAI antipsychotics.

Results of placebo-controlled, registration trials of SGA

LAIs demonstrated a significant reduction in relapse rates and

improvement in symptoms compared with placebo in patients

with chronic schizophrenia, as well as in acutely ill patients.3

Clinical trials comparing SGA LAIs with oral antipsychotics

(OAPs) are less consistent, being influenced considerably by

study design, with the superior efficacy of LAIs to OAPs most

evident in mirror image and cohort studies.4,5

Poor medication adherence, as with other medical condi-

tions, can be a significant issue in those with serious mental

illnesses, with poor adherence usually associated with infer-

ior clinical outcomes. For example, a study from the USA

using Medicaid databases of patients with schizophrenia

showed that those patients who were non-adherent were

approximately three times more likely to be admitted to a

psychiatric bed over a year than their adherent counterparts.6

Even when patients report satisfaction with their medication

choice, there is evidence of under-adherence. Both patients

and prescribers overestimate adherence rates, when adher-

ence is measured electronically via a microchipped medica-

tion container.7 Improved adherence is likely to result in

better clinical and patient-reported outcomes. LAIs, in con-

trast to oral formulations, can offer benefits in terms of

convenience, increased availability of clinician resource,

patient autonomy, and potentially enhanced adherence.

The first SGA LAI, risperidone, was launched in 2001.

Currently, risperidone, paliperidone, olanzapine, and aripi-

prazole are approved for the treatment of patients with schi-

zophrenia in the UK; however, the benefits of using LAI

SGAs over oral SGAs are unclear.8 Meta-analyses have

suggested that there is no firm evidence that atypical LAI

antipsychotic medications reduce the overall relapse rate in

patients with schizophrenia compared with their oral equiva-

lents, although patients’ global outcomes generally show

improvement.5,8 The lack of apparent effectiveness may be

due to some of the methodological limitations of randomized

controlled trials (RCTs), including their shorter duration.

This short duration may miss the benefits of medication

over a longer time-period (eg, several years) from being

observed. Furthermore, patients selected for RCTs are less

likely to be those who will benefit most from LAI therapies,

such as those who poorly engage with services.4,5

Observational studies have shown that LAIs, when

compared with their oral equivalents, reduce relapse and

readmission rates significantly.4,9 Mirror-image studies of

antipsychotic LAIs provide an alternative model of study,

in which each patient acts as their own control. These

studies have the advantage of assessing real-world

patients, and results suggest reduced relapse rates with

LAI use.1° Usually, mirror-image studies focus on eco-

nomic outcomes and do not report clinical outcomes.

The Health of the Nation Outcome Scale (HoNOS) is a

validated scale that measures the health and social function-

ing of people with severe mental illness.11 It was developed

in 1993 as a 12-item validated scale to measure behavior,

impairments, symptoms, and social functioning, to be used as

a routine clinical outcomemeasure. It is now the most widely

used clinical outcome measure routinely used by global

mental health services. Patients in England using psychiatric

services are routinely evaluated using the HoNOS as part of

mandatory Governmental health improvement initiatives.

The LAI form of aripiprazole (Abilify Maintena®, Otsuka

Pharmaceutical Europe Ltd., Slough, UK) is indicated for

maintenance treatment of adult patients with schizophrenia

stabilized with oral aripiprazole, and was approved in the

UK in November 2013. Paliperidone palmitate LAI

(Xeplion®, Janssen-Cilag, Beerse, Belgium) is indicated for

maintenance treatment of adult patients with schizophrenia

stabilized with paliperidone or risperidone, and was approved

in the UK in March 2011. Both have a higher acquisition cost

compared with generic antipsychotics and therefore, local

commissioners required an evaluation of their use. The pri-

mary objective of this study was to undertake a service evalua-

tion using routinely collected data to ascertain both the cost

effectiveness and clinical effectiveness of LAI aripiprazole

and paliperidone once a month against HoNOS scores.

At initiation of the service evaluation, there was a lack of

relevant literature. However, a part-prospective mirror-image

study examining outcomes 2 years before starting paliperi-

done palmitate and 2 years after initiation of treatment has

since been reported. This study demonstrated a substantial

reduction in hospital admissions (from 1.80 in the 2 years

Hodgson Dovepress

submit your manuscript | www.dovepress.com

DovePress
ClinicoEconomics and Outcomes Research 2019:11518

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


before starting paliperidone once a month to 0.81 in the 2

years following initiation (P<0.001)) and days spent in hos-

pital, which was associated with cost reductions related to

reduced use of health care facilities.12 Further, a recent non-

interventional, observational, mirror-image follow-up of 160

patients prescribed LAI aripiprazole at two UK centers

showed significant reductions in the mean number of bed

days in the year following LAI aripiprazole, from ~30 to 23

days per patient. The mean number of admissions also fell

significantly from 0.71 to 0.45 per patient per year over the

same period. The prescribing of LAI aripiprazole reduced

average bed days and admissions compared with prior treat-

ments and was viewed as broadly cost-neutral.13 Both these

studies focused on economic outcomes and did not report

specific clinical outcomes.

More data on the wider health and social impact of

aripiprazole or paliperidone on patients with clinically diag-

nosed psychosis are needed. In this study, we used the vali-

dated HoNOS scale to measure improvements in wider

health and functioning and as a secondary measure to review

patients’ metabolic parameters, given mounting concerns

regarding the physical health of patients with psychosis.

Materials and methods
This studywas conducted in North Staffordshire, UK; a mixed

urban and rural area with a population of 470,000, high levels

of social deprivation, and limited geographical mobility.

Secondary care adult mental health services are provided by

one organization, North Staffordshire Combined Healthcare

Trust (NSCHT), and include inpatient services, crisis/home

treatment, mental health resource centers, and an early inter-

vention service. Due to local agreements, all patients treated

with LAIs are managed in secondary services.

All consecutive patients were identified from pharmacy

records who had received either LAI aripiprazole or pali-

peridone once a month since their respective launches in the

UK until the end of the study in 2016. The sample included

all patients who received at least two consecutive doses of

the LAI. Too few patients were prescribed long-acting

olanzapine and risperidone to warrant their inclusion in

the study. There were no inclusion or exclusion criteria.

Patients receiving LAI aripiprazole were followed up for

the 1-year mirror period, as paliperidone once a month was

introduced earlier, the longer follow-up period was avail-

able. During the study period, there were no restrictions on

the prescription of either LAI other than completing an off-

formulary form, which detailed clinical information, diag-

nosis, and why on formulary drugs were not suitable. There

were no significant changes in bed numbers, patient num-

bers, or crisis/home treatments during the study period.

Admission and bed occupancy data were obtained from

NSCHT’s computerized inpatient management system; its

reliability has been demonstrated previously.14 HoNOS data

and some demographic features were obtained from elec-

tronic care program approach data. The HoNOS score just

prior to initiation of each LAI was recorded, as was the

score at 1 year (and 2 years for paliperidone once a month)

follow-up. Patient records were examined for clinical details

and blood results. Recommendations for physical health

monitoring in the UK are varied, including serum lipids,

glucose, and prolactin, but at a minimum, annual monitor-

ing is recommended. Obtaining serum values prior to LAI

initiation was not feasible and potentially misleading;

values were recorded nearest to 1-year follow-up.15

The primary outcome was a mirror-image analysis of total

days of inpatient care in the 1-year period prior to the admin-

istration of the LAI and the 1-year following first injection

through an assessment of clinical and cost effectiveness. Cost

analysis was based on LAI acquisition costs, as published in

2015 and did not include administration costs. Bed costs were

also calculated for 2015, the midpoint of the follow-up period.

All admissions were assumed to be assigned to a general

psychiatry bed for costing calculations as it was not possible

to accurately cost higher observation levels.

Analysis was based on an intention-to-treat basis. Data

were analyzed using SPSS version 21 (IBM SPSS

Statistics for Windows). The distribution of numbers of

admissions and bed days was non-normal and Wilcoxon

signed-rank test and bootstrap paired sample t-test were

used to test the null hypothesis of no difference in number

of admissions and bed days before and after initiating LAI.

The study was a service evaluation using routinely col-

lected data negating the need for ethics committee approval.

Results
A total of 114 patients (30 on aripiprazole and 84 on

paliperidone palmitate once a month) received a LAI drug

during the study period. Overall, 65% were male and the

mean age was 40 years. Approximately 50% were detained

under 1983 Mental Health Act (MHA) when the LAIs were

initiated. The median length of diagnosis was >10 years.

A total of 30 patients received LAI aripiprazole during

the study period; patient characteristics are shown in Table 1.

Most of these patients were single, male, and white. The

median dose of LAI aripiprazole was 400 mg with only one

patient receiving 300 mg. Most patients were started on LAI
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aripiprazole in an inpatient setting, with 9 (30%) started

while on a psychiatric intensive care unit. A total of 16

(53.3%) patients were detained under the 1983 MHA when

LAI aripiprazole was started. Of the 30 patients, 3 (10%)

patients had not received other antipsychotics before starting

LAI aripiprazole treatment, and one patient had participated

in a previous trial of clozapine. The median number of

admissions prior to LAI aripiprazole therapy was five and

the most common reason for starting LAI aripiprazole ther-

apy was poor adherence with previous treatment (13 patients)

and lack of prior treatment efficacy (11 patients). Of those

receiving LAI aripiprazole, 4 (13.3%) were switched due to

side effects with previous medication, while for 2 (6.6%), the

reason for switching/initiation was unclear. In the follow-up

period, side effects were documented for four patients,

although it was difficult to assess as to the severity or persis-

tence of these from the available notes. A total of 4 patients

received anti-cholinergics, however, these had been initiated

prior to LAI aripiprazole initiation in this study.

A total of 84 patients received LAI paliperidone once a

month during the study period, at a mean dose of 106 mg;

patient characteristics are shown in Table 1. Baseline

characteristics were comparable with those receiving LAI

aripiprazole with most patients also single, male, and white.

The majority of patients (71%) were started on LAI paliper-

idone once a month in an inpatient setting, with 24 patients

(29%) receiving medication while on a psychiatric intensive

care unit (A unit with higher staffing and security levels).

Upon LAI paliperidone once-monthly initiation, 45 (54%)

patients were detained under the 1983 MHA. The median

number of admissions prior to LAI paliperidone once-

monthly therapy was five and the most common reason for

starting therapy was lack of effectiveness/poor adherence

with previous treatment (72 patients; 86%). Of those receiv-

ing LAI paliperidone once a month, 7 (8.3%) had previously

received clozapine. For both LAIs, the most common pre-

viously prescribed antipsychotic was olanzapine. Given the

clinical history of these patients, the majority had received

multiple trials of antipsychotics prior to starting the respec-

tive LAIs.

Table 2 summarizes the main study outcomes; both bed

occupancy and number of admissions were significantly

lower with LAI aripiprazole and paliperidone once a

month. The cost of LAI aripiprazole at the mean study dose

was £2,645, whereas the cost of LAI paliperidone once a

month for a 1-year period was £3,796. The reduction in bed

use equates to a minimum saving of £14,175 and £13,750 per

patient with LAI aripiprazole and LAI paliperidone once a

month, respectively. These calculations are based on the

basic hotel bed cost and drug acquisition costs in 2015,

which was the midpoint of the study period. The cost of the

intensive care component could not be reliably estimated.

However, it is hypothesized that the actual cost-saving in a

routine clinical setting would be significantly higher. The

reduction in bed use was accompanied by clinical improve-

ments as measured by the HoNOS. The only sub-score not to

show improvement with LAI aripiprazole was the impair-

ment subscale, and the clinical notes recorded an improve-

ment in 24 (80%) patients. For LAI paliperidone once a

month, a similar trend was seen in the clinical improvements,

as measured by HoNOS.

More patients were receiving LAI paliperidone once a

month given that it had been available in the UK for a

longer period of time. This allowed for a 2-year mirage

analysis for bed occupancy data, with similar results to 1

year. However, HoNOS data were not available for the

first 26 LAI paliperidone once-monthly patients.

Blood results for 25 LAI aripiprazole and 65 LAI

paliperidone once-monthly patients were analyzed for

key metabolic markers (Table 3). Results taken at least 6

Table 1 Patient characteristics at start of study into cost and

clinical effectiveness of LAI aripiprazole and paliperidone once a

month

Baseline characteristics

Aripiprazole

(n=30)

Paliperidone

(n=84)

Gender, male n (%) 21 (70) 56 (67)

Mean age, years (SD) 39 (14.1) 41 (13.5)

Marital status, single n (%) 26 (87) 55 (65)

Ethnicity, n (%)

White 25 (83.3) 71 (84.0)

Indian 2 (6.7) 2 (2.4)

African 1 (3.3) 3 (3.6)

Afro-Caribbean 2 (6.7) 2 (2.4)

Other 0 6 (7.1)

Length of diagnosis, months (SD) 120.8 (83.6) 132.0 (69.0)

Median number of previous admissions 5 5

Treatment initiation inpatient, n (%) 21 (70) 60 (71)

Mental Health Act status, % detained 53.3 53.6

Reasons for starting LAI treatment, n (%)

Lack of effectiveness/poor adherence 25 (84) 72 (86)

Prior clozapine 1 (3.3) 7 (8.3)

Abbreviation: LAI, long-acting injectable.
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months after the initiation of the LAI, and the mean values

for all measurements lie within the normal range expected

for these parameters, with the exception of the mean

prolactin level in patients treated with paliperidone 954

mIU/L, which was above the normal range, and higher

than that seen with aripiprazole 255 mIU/L.

Discussion
The patient characteristics seen at the start of the study

were skewed toward a potentially more difficult-to-treat

group, as judged by the median number of previous

admissions. The results show reduced bed occupancy,

reduced associated costs, and an improvement in symp-

toms and social functioning on the HoNOS for both LAIs.

This was mirrored by clinical teams who reported that

~80% of patients showed a functional improvement.

However, there was no improvement in the impairment

subscale of the HoNOS scores with either LAI, which is a

common finding.16 This lack of improvement may demon-

strate longstanding, relatively intractable problems, includ-

ing negative symptoms, which may not be as responsive to

pharmacotherapy as positive symptoms.17

Table 2 Principal outcomes seen for patients before and after initiating therapy with LAI aripiprazole or paliperidone once a month

Before After P-value

Bed days, mean (SD)

Aripiprazole 63.0 (54.8) 6.3 (16.9) 0.0001

Paliperidone 69.0 (80.0) 13.9 (36.0) 0.001

Admissions, mean (SD)

Aripiprazole 1.64 (1.5) 0.46 (0.9) 0.0001

Paliperidone 1.33 (0.9) 0.59 (1.6) 0.001

Total HoNOS score, mean (SD)

Aripiprazole 13.4 (6.4) 8.7 (5.4) 0.001

Paliperidonea 15.8 (7.6) 12.9 (8.4) 0.02

Behavior sub-score, mean (SD)

Aripiprazole 2.3 (2.0) 1.1 (1.5) 0.013

Paliperidone 3.0 (2.2) 2.2 (2.0) 0.02

Symptoms sub-score, mean (SD)

Aripiprazole 4.6 (2.7) 2.6 (2.2) 0.002

Paliperidone 5.4 (2.6) 3.9 (2.6) 0.02

Impairments sub-score, mean (SD)

Aripiprazole 0.8 (1.4) 0.9 (1.5) 0.839

Paliperidone 1.69 (1.8) 1.53 (1.8) 0.421

Social sub-score, mean (SD)

Aripiprazole 5.7 (3.6) 4.1 (3.9) 0.035

Paliperidone 5.5 (4.3) 4.2 (4.4) 0.03

Notes: aHoNOS score available for 58 patients (see “Results” section).

Abbreviations: HoNOS, Health of the Nation Outcome Scale; LAI, long-acting injectable.

Table 3 Key metabolic markers from blood tests for patients participating in study

Cholesterol HDL LDL Triglyceride Glucose Prolactin

Normal range <5 mmol/L 1–1.5 mmol/L <3 mmol/L <1.7 mmol/L 4.4–7.8 mmol/L Males:<425 mIU/L

Non-gravid females: 106–850 mIU/L

Mean (SD)

Aripiprazole 4.67 (1.18) 1.28 (0.33) 2.51 (0.89) 1.76 (1.02) 5.23 (1.35) 254.90 (317.69)

Paliperidone 4.84 (1.03) 1.39 (0.47) 2.66 (0.92) 1.59 (0.92) 5.42 (1.90) 954.11 (741.52)

Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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A statistical analysis was not performed to determine

whether there were significant differences between the two

LAIs due to the data being mostly non-contemporaneous

due to the earlier availability of LAI paliperidone once a

month than LAI aripiprazole. To the best of our knowl-

edge, there is only one head-to-head comparison of LAI

aripiprazole and LAI paliperidone once a month. This

randomized, non-inferior, open-label, rater-blinded study

was conducted >28 weeks in 295 patients with schizophre-

nia. The study showed that 68% of aripiprazole and 57%

of paliperidone patients completed 28 weeks of treatment.

Statistically significant improvements in clinician-rated,

health-related, and quality of life scores were seen with

aripiprazole-treated patients.18 Further, a sub-analysis in

younger patients <35 years of age showed improvement

in outcomes for LAI aripiprazole.18

Overall, the results of this small, real-world study are

in accordance with other studies, and support switching

patients from oral to LAI antipsychotics.19–21 These results

suggest considerable cost savings as a result of reduced

bed use in patients treated with LAI aripiprazole over a

period of 1 year. These data are in contrast to Taylor et al

(2016) where the use of LAI aripiprazole is described as

cost neutral.13 It has also been reported in a 2-year mirror

study that paliperidone LAI was cost effective.12

Individual blood results were collected ~6–12 months

after treatment was initiated. No attempt was made to

compare these with results prior to the prescription of

LAI treatment, as there would be a chance of confounding

based on the level of adherence and prior antipsychotic

used, thus limiting interpretation of the results.

Interestingly, the changes in prolactin levels observed

with LAI paliperidone once a month have also been

noted in other RCTs where ~3% of patients had prolac-

tin-related adverse events.22

Cross-sectional data allow the comparison of results

with shorter RCTs.23 From a clinical point of view, at the

1-year follow-up, a cross-sectional view of the blood

results from all patients demonstrated no major differences

in results from short-term use of either antipsychotic in

oral or LAI preparation. This small sample and 1-year

follow-up may not reveal all long-term problems seen

with LAI use, but it is reassuring that no abnormalities

were seen to date.

While antipsychotics are associated with side effects

and abnormal laboratory tests results,23 evidence from

short-term studies do not always reflect the evidence of

longer term observational studies, which show that

antipsychotic medication reduces morbidity rates.9,24

Gilmer et al (2004) demonstrated that medication adher-

ence was not only associated with reductions in psychiatric

admissions, but also general hospital admissions.6

There are several limitations with the current study.

Despite RCTs seen as the “gold standard” for evaluating

treatment efficacy, they are not without their

disadvantages.25 Observational studies, including mirror-

image studies, inform real-world practice and better reflect

LAI use in routine clinical practice.4 In a mirror-image

study, patients act as their own control with no parallel

placebo or active control group. The absence of a control

group means strict comparison between aripiprazole and

paliperidone are not reliable and only limited inferences

can be made. The advantage is that “real-time change”

against individual previous experience can be measured.

However, the results may be subject to bias due to regres-

sion toward the mean or other non-controlled factors, such

as more frequent contact with healthcare professionals. It

is inferred from the data that the improvement in outcomes

is due to enhanced medication adherence but our data

cannot prove this.

One factor that may limit the generalizability of our results

is the use of MHA Law to mandate hospital admission in

approximately half the patients. It is a moot point as to how

many would have accepted LAI treatment or indeed any form

of antipsychotic if compulsory treatment was not mandated by

law. Provision for compulsory community treatment following

hospital discharge was available and was used for eight

patients. Other limitations include the study sample being

opportunistic, small, and limited by prescribing practices of

local consultants, which may have introduced further bias.

However, the chronicity and number of previous admissions

suggest that this sample is a “hard-to-treat” group and the

results may have been more favorable in a potentially easier-

to-treat group, such as younger patients.18 The sample is also

more likely to reflect patients typically encountered in real-

world clinical settings than those in RCTs.4,25

During the study period, no LAI patients received out-

of-area inpatient care. Many patients were started on LAI

on a high observation level and/or on a psychiatric inten-

sive care setting and it was not possible to reliably capture

the extra or additional costs; therefore, it is likely that our

results minimize potential cost savings. In addition,

approaches that attribute bed days from an index admis-

sion to post-treatment immediately after initiation are

likely to underestimate the positive effects of the new

antipsychotic.26,27
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Routinely collected HoNOS scores were used to ascer-

tain whether LAI aripiprazole and paliperidone once a

month produced clinical improvements in parallel with

reduced inpatient bed occupation. All clinicians had train-

ing in the use of this instrument, but there was no standar-

dization and training to the same level as conducted in an

RCT. However, the results support previously rigorously

conducted research in North Staffordshire using the

HoNOS both in terms of the magnitude of change as

well as the impairments scale being refractory to

improvement.16 This study does demonstrate that there is

an opportunity to evaluate services more closely. Previous

similar research with antipsychotic medications, such as

LAIs, has focused on economic outcomes, such as occu-

pied bed days,20 but the use of the HoNOS score demon-

strates that this is not at the expense of clinical outcomes

in the current study. Three out of the four HoNOS sub-

scales improved, but the impairment scale did not (which

is similar to previously reported findings). There is the

potential that these outcomes may not be amenable to

psychotropic treatment. However, a significant improve-

ment in mental state should encourage people to engage

with psychosocial activities designed to achieve this. As a

secondary finding, there was no significant evidence of

deterioration in the metabolic parameters of patients

when using either LAI. The study also supports previously

reported increases in mean prolactin levels seen with pali-

peridone once a month.

Conclusion
This study demonstrates that LAI aripiprazole and LAI pali-

peridone use once a month is associated with clinical

improvement, which is reflected in reduced bed use. The

reduction in bed use more than offsets the acquisition costs

of LAI drugs, with cost savings in this study being larger for

LAI aripiprazole than LAI paliperidone over a period of 1

year. Previous studies have demonstrated that atypical LAIs

reduce hospital readmission rates, but this study further

demonstrated that this is not at the expense of clinical and

social outcomes for both aripiprazole and paliperidone.

Furthermore, the clinical utility of routine outcomes, which

are underused in the National Health Service (NHS) despite

increasing demands on clinicians to collect data demonstrat-

ing improvements in the quality of care. Reassuringly, there

were no discernible mean abnormalities in patient biochem-

ical markers with either drug, with the exception of raised

prolactin levels with LAI paliperidone. Analysis of routinely

collected data on a regular basis within the NHS should be

used to inform clinical practice and provide justification for

the significant costs in generating these data.
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