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Abstract

Background Schizophrenia is associated with a high economic burden. Economic models can help to inform resource allo-
cation decisions to maximise benefits to patients.

Objectives This systematic review aims to assess the availability, quality and consistency of conclusions of health economic
models evaluating the cost effectiveness of interventions for schizophrenia.

Methods An electronic search was performed on multiple databases (MEDLINE, EMBASE, PsycINFO, Cochrane data-
base of systematic reviews, NHS Economic Evaluation Database and Health Technology Assessment database) to identify
economic models of interventions for schizophrenia published between 2005 and 2020. Two independent reviewers selected
studies for inclusion. Study quality was assessed using the National Institute for Health and Care Excellence (NICE) checklist
and the Cooper hierarchy. Model characteristics and conclusions were descriptively summarised.

Results Seventy-three models met inclusion criteria. Seventy-eight percent of existing models assessed antipsychotics; how-
ever, due to inconsistent conclusions reported by different studies, no antipsychotic can be considered clearly cost effective
compared with the others. A very limited number of models suggest that the following non-pharmacological interventions
might be cost effective: psychosocial interventions, stratified tests, employment intervention and intensive intervention to
improve liaison between primary and secondary care. The quality of included models is generally low due to use of a short
time horizon, omission of adverse events of interventions, poor data quality and potential conflicts of interest.

Conclusions This review highlights a lack of models for non-pharmacological interventions, and limitations of the exist-
ing models, including low quality and inconsistency in conclusions. Recommendations on future modelling approaches for
schizophrenia are provided.

1 Introduction and behaviour. The schizophrenia clinical guideline devel-

oped by the National Institute for Health and Care Excel-

Schizophrenia is a chronic, severe and disabling psychiatric ~ lence (NICE) recommends a wide range of interventions

disorder, or cluster of disorders, characterised by psychotic ~ for people who are at risk of, or who have a diagnosis of,

symptoms that alter a person’s perceptions, thoughts, affect  schizophrenia, including antipsychotics, cognitive behaviour

therapy (CBT), family intervention, peer support, physical

. . . . . health checks and interventions, and education and employ-
Electronic supplementary material The online version of this

article (https://doi.org/10.1007/540273-020-00895-6) contains ment support [1]. However, the rates of implementation are
supplementary material, which is available to authorized users.

P4 Huajie Jin 3 School of Business and Economics, Loughborough
huajie.jin@kcl.ac.uk University, Epinal Way, Loughborough,
Leicestershire LE11 3TU, UK

IQVIA, 79 Anson Road, #19-01, Singapore 079906,
Singapore

King’s Health Economics, Institute of Psychiatry, 4
Psychology and Neuroscience, King’s College London,

Box 024, The David Goldberg Centre, London SE5 8AF, UK
Department of Psychosis Studies, PO63, Institute

of Psychiatry, Psychology and Neuroscience, King’s College
London, London SE5 8AF, UK

Health Economics and Decision Science, School of Health
and Related Research, University of Sheffield, Regent Court,
30 Regent Street, Sheffield S1 4DA, UK

A\ Adis


http://orcid.org/0000-0002-3872-3998
http://orcid.org/0000-0001-6612-2332
http://orcid.org/0000-0002-6016-0167
http://orcid.org/0000-0002-7402-2769
http://orcid.org/0000-0002-6754-1018
http://orcid.org/0000-0002-2967-5816
http://orcid.org/0000-0001-7084-1495
http://crossmark.crossref.org/dialog/?doi=10.1007/s40273-020-00895-6&domain=pdf
https://doi.org/10.1007/s40273-020-00895-6

538

H.Jinetal.

Key Points for Decision Makers

This is the first systematic review of model-based eco-
nomic analyses that covers the entire schizophrenia care
pathway, by including any intervention for the preven-
tion, detection, diagnosis, treatment and follow-up of
schizophrenia.

This review highlights a lack of models for non-phar-
macological interventions, and low quality of existing
models. Common reasons for low quality include use of
a time horizon that is not sufficiently long, failure to cap-
ture the health and cost impact of adverse events of the
interventions under assessment and potential conflicts of
interest.

Due to inconsistent conclusions reported by differ-

ent studies, no antipsychotic can be considered clearly
cost effective compared with the others. A very limited
number of models suggest that the following non-
pharmacological interventions might be cost effective:
psychosocial interventions, stratified tests, employment
intervention and intensive intervention to improve liaison
between primary and secondary care.

A consistent basis for the model structure, use of evi-
dence and assumptions in health economic models is
required in order to improve the consistency and quality
of future health economic models in schizophrenia. This
consistent basis could be applied using generic agreed
models, which might include a de novo whole-disease
model.

low for some recommended interventions including physical
health interventions (13%), family interventions (31%), CBT
(41%) and supported employment programmes (63%) [2]. It
has been reported that the allocations for mental health care
in national health budgets are commonly disproportionate
to the burden of mental health conditions in many countries
[3]. For example, in the UK, although mental disorders are
responsible for 28% of the total burden of disease, mental
health care only receives 13% of total NHS funding [4]. As a
result, mental health commissioners may not be in a position
to fund all recommended interventions and must decide how
to allocate limited budgets across the entire care pathway in
a way that maximises benefits to patients.

Since clinical trials rarely collect all of the information
required to estimate the full profiles of health outcomes and
costs for all interventions relevant to a decision problem,
health economic modelling is routinely used to simulate
the current and proposed systems of care, with input data
obtained from multiple sources [5]. The purpose of this
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review is to conduct a systematic review of existing health
economic models of any type for schizophrenia and provide
recommendations for future research. Specific objectives
were as follows:

(1) To assess the availability of economic models of inter-
ventions for patients who are at risk of, or who have a
diagnosis of, schizophrenia.

(2) To critically examine the quality of existing health eco-
nomic models.

(3) To summarise the conclusions reported by existing
health economic models and to assess the consistency
of conclusions.

2 Methods

This systematic review was conducted according to the
PRISMA recommendations for reporting systematic reviews
and meta-analyses of studies that evaluate healthcare inter-
ventions [6].

2.1 Inclusion/Exclusion Criteria

Inclusion and exclusion criteria were defined a priori. Stud-
ies were included if they met all of the following criteria: (i)
studies reporting model-based economic evaluations adopt-
ing either a cost-effectiveness analysis (CEA) or cost-utility
analysis (CUA) approach; (ii) focus on young people (under
18 years of age) and/or adults (18 years and older) who are
at clinical high risk of psychosis (CHR), with a non-specific
diagnosis of psychosis, or with a diagnosis of schizophrenia
(including schizoaffective disorder and delusional disorder),
and (iii) interventions targeted at the prevention, detection,
diagnosis, treatment or follow-up of schizophrenia. No
restrictions by country, healthcare setting or monetary cur-
rency were applied. Studies were excluded if they met any
of the following criteria: (i) reviews, commentaries, letters,
editorials or abstracts; (ii) published before 2005, or (iii) not
reported in English.

2.2 Search Strategy

Electronic biomedical and psychological databases searched
included MEDLINE (including in-Process and other non-
indexed), EMBASE and PsycINFO, accessed through the
Ovid interface (https://ovidsp.ovid.com/). In addition, the
NHS Economic Evaluation Database (NHSEED) and the
Health Technology Assessment Database (HTA) were
searched, accessed through the Cochrane Library inter-
face (http://onlinelibrary.wiley.com/cochranelibrary/searc
h8). The search strategies included Medical Subject Head-
ing (MeSH) terms and text words. Each follows a similar


https://ovidsp.ovid.com/
http://onlinelibrary.wiley.com/cochranelibrary/search8
http://onlinelibrary.wiley.com/cochranelibrary/search8
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structure: population terms AND economic evaluation terms
AND modelling terms AND limitation terms. The original
search, first update search and second update search were
conducted on 22 June 2015, 4 March 2018, and 21 January
2020, respectively. The detailed search strategy is reported in
Online Resource 1, Section 1 (see electronic supplementary
material [ESM]). Retrieved search results were downloaded
into Endnote X8.0.2.

2.3 Assessment of Abstracts for Inclusion

Screening of abstracts and papers against the inclusion crite-
ria was carried out by two reviewers (HJ and EA for the orig-
inal and first update search; HJ and DA for the second update
search). Final inclusion of studies in the review was deter-
mined by agreement of both reviewers, with disagreements
resolved by discussion. A number of additional strategies
were devised to help ensure that relevant studies were not
missed. Firstly, key papers and the publications of key health
economists were checked for inclusion and for additional
relevant papers. Secondly, published systematic reviews
relevant to the target population were located through a
separate search of NICE clinical guidelines, NICE technol-
ogy appraisals and National Institute for Health Research
(NIHR) HTA reports. The search terms used by the located
systematic reviews were used to inform the development
of search strategies for the current systematic review, and
the studies included within those reviews were checked for
relevance with respect to the inclusion criteria of the current
systematic review. Finally, the reference lists of all included
studies identified via the electronic search were checked for
any additional studies that may have been missed by the
electronic search strategies.

2.4 Data Extraction and Analysis

Data were extracted by one reviewer (HJ) and checked
by a second reviewer (EA for the original and first update
search, DA for the second update search), with disagree-
ments resolved by discussion. The following information
was extracted from all included studies: author; year; coun-
try; study objective; type of economic evaluation; interven-
tion and comparator; modelling method; willingness-to-
pay threshold (e.g. per quality-adjusted life year [QALY]
gained), conclusions, potential conflicts of interest and
information on quality criteria set out by the NICE checklist
and Cooper hierarchy. Study characteristics and conclusions
were summarised descriptively.

2.5 Quality Assessment

Seven commonly used checklists for economic evaluations
[7-13] were considered for the current review; they differ

from each other in terms of the aim of the quality assessment
(e.g. to assess reporting quality, or methodological quality
of economic evaluations, or both) and the types of stud-
ies covered (e.g. trial-based economic evaluations, model-
based economic evaluations, or both). To be of value to the
current review, checklists needed to (i) focus on methodo-
logical quality of studies; (2) be appropriate for modelling
studies; and (3) provide an overall judgement regarding the
methodological quality of the studies assessed, so as to help
the reviewers to summarise and compare the methodologi-
cal quality of a large number of included studies (e.g. > 50
studies). Based on these three criteria, two checklists were
deemed to be most appropriate for the current review: Sec-
tion 2 of the NICE checklist [11] and the Cooper hierarchy
[10]. The NICE checklist consists of two sections. Section 1
aims to assess the applicability of a study to the decision
problems that need to be addressed by the NICE guidance;
for example, whether the study population is appropriate
to the review question of interest or whether the system in
which the study was conducted is sufficiently similar to the
current UK context. As the aim of this systematic review
was to provide an overview of the availability and quality
of all economic models focusing on the schizophrenia care
pathway, Section 1 was not considered relevant. Section 2 of
the NICE checklist aims to assess the methodological qual-
ity of the study and thus was included. Section 2 consists
of 12 quality criteria and an overall assessment. Based on
the number and importance of quality criteria that a study
fails, an assessment regarding the overall methodological
quality of the study can be classified into one of the fol-
lowing categories: (i) very serious limitations—the study
fails to meet one or more quality criteria, and this is highly
likely to change the conclusions about cost effectiveness;
(ii) potentially serious limitations—the study fails to meet
one or more quality criteria, and this could change the con-
clusions about cost effectiveness; and (iii) minor limita-
tions—the study meets all quality criteria, or fails to meet
one or more quality criteria but this is unlikely to change
the conclusions about cost effectiveness, potentially seri-
ous limitations and minor limitations. The Cooper hierarchy
focuses on the quality of the data sources used to inform the
parameters in a model [10]. The hierarchy provides a list
of potential sources for each data component of interest,
including main clinical effect size, baseline clinical data,
adverse events and complications, resource use, costs and
utilities. Sources are ranked on a scale from 1 to 6, with
the most appropriate source assigned a rank of 1. Where
multiple data inputs were included within a category (i.e.
adverse events and complications, resource use and cost), the
score of the worst sources of evidence were recorded. Based
on the value of the score, the quality of input data was then
categorised as high-ranked evidence (score 1-2), medium-
ranked evidence (score 3—4) or low-ranked evidence (score
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5-6). The Cochrane Handbook for Systematic Reviews [14]
recommends the Cooper hierarchy as a useful supplement to
more comprehensive checklists such as the NICE checklist.

3 Results
3.1 Study Identification and Selection

A total of 1557 citations were retrieved from electronic
searches carried out on three separate occasions (original
search 22 June 2015; first updated search 4 March 2018,
second update search 21 January 2020). The detailed
results of the literature search are reported in Online
Resource 1, Section 1 (see ESM). Four modelling stud-
ies known to one of the authors (HJ), but that were not
identified by the electronic searches, were added to the
database. These four studies were reported in the adult
NICE schizophrenia guideline [1], and were missed by
the electronic searches because NICE clinical guide-
lines are not currently indexed by mainstream electronic

databases. After removing duplicates, 1250 citations
remained: 908 citations identified from the original elec-
tronic searches, 204 identified from the first updated elec-
tronic searches, 134 identified from the second updated
electronic searches, plus the four models identified from
the NICE schizophrenia guideline for adults [1]. Of the
1250 abstracts reviewed, 981 were excluded for clearly
failing to meet at least one inclusion criterion or meet-
ing at least one exclusion criterion, leaving 269 for full-
text review. Of these, 97 were abstracts only and for the
remaining 172, full articles were retrieved. Of these, 77
papers reporting 73 studies (four papers are corrections
of other included studies) satisfied the predefined inclu-
sion criteria and were included in the review. The inter-
reviewer agreement, measured by Cohen’s kappa, was
0.84, which indicates good agreement. A modified Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) diagram [6] for the literature selec-
tion process is provided in Fig. 1. The key data extracted
from included studies are reported in the Online Resource
1, Section 2 (see ESM).

Fig. 1 Modified PRISMA flow
diagram for the systematic £
review Of economic models. S Records identified through database Records identified through other
Superscript a: four papers are £ searching (n=1,557) sources (n=4)
corrections of other included S ’
studies =
|
A
S
Records after duplicates removed P
o0 (n=1,250) -
£
=
D
£
& v
Records screened (n=1,250) > Records excluded (n=981)
—
'
Full text ordered (n=269) |—>| Abstract only available (n=97)
[
= Full text excluded (n=95)
%n Reasons for exclusions:
= v e Published before 2005 (n=28)
Full-text articles assessed for eligibility .| * Notmodelling study (n=20)
(n=172) "| e Cost consequences analysis (n=16)
e  Partial economic evaluation (n=13)
e Overview paper (n=6)
e Not economic evaluation (n=5)
| —
e Different population (n=4)
e Not English (n=3)
'R
2 A4
E Studies included in systematic review
E (77 papers reporting 73 studies *)
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3.2 Study Descriptions

Table 1 summarises the characteristics of included stud-
ies. Of the included studies, 89.0% (65/73) were from
high-income countries, such as the US (11/73, 15.1%), the
UK (11/73, 15.1%) and Sweden (6/73, 8.2%). Fifty-eight

Table 1 Characteristics of
included studies

included studies were CUASs (79.5%), while 15 were CEAs
(20.5%). The perspectives of cost adopted by included stud-

ies are healthcare system (36/73, 49.3%), third-party payer
(22/73, 30.1%), healthcare system and social care (8/73,
11.0%) and society (7/73, 9.6%). The majority of studies
adopted a time horizon of 1-5 years (52/73, 71.2%). The

Included
studies
(N=173)
n (%)
Country
High-income countries 65 (89.0)
Low- and middle-income counties 8 (11.0)
Type of economic evaluation
Cost-utility analysis 58 (79.5)
Cost-effectiveness analysis excluding cost-utility analysis 15 (20.5)
Perspective of cost
Healthcare system 36 (49.3)
Third-party payer 22 (30.1)
Healthcare system and social care 8 (11.0)
Society 7 (9.6)
Time horizon
< 1 year 22.7)
1-5 years 52 (71.2)
10 years 6(8.2)
Lifetime 13 (17.8)
Modelling techniques adopted
Markov model 34 (46.6)
Decision tree 24 (32.9)
DES 9 (12.3)
Microsimulation 5(6.8)
Not reported 1(1.4)
Target population
People at clinical high risk of psychosis 2% (2.7)
People with a non-specific diagnosis of psychosis 5% (6.8)
People with a diagnosis of schizophrenia 68 (93.2)
Interventions assessed
Antipsychotic medication versus each other, placebo or nothing 57 (78.1)
Different coverage of Medicare drug plans 1(1.4)
Electroconvulsive therapy versus antipsychotic medication 1(1.4)
Precision medicine test versus no test 4 (5.5)
Different monitoring schedule for patients on clozapine 1(1.4)
Antipsychotic medication versus antipsychotic medication plus psychosocial interven- 5(6.8)
tions
CBT versus no CBT 1(1.4)
Improving patients’ access to psychological therapies 1(1.4)
Supported employment programme 1(1.4)
Different modes of liaison between primary and secondary care service 1(1.4)

CBT cognitive behavioural therapy, CHR clinical high risk of psychosis, DES discrete event simulation

*Two studies [15, 17] included two groups of people: people at CHR and people with non-specific diagno-

sis of psychosis
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most commonly used modelling techniques were Markov
model (34/73, 46.6%), decision tree (24/73, 32.9%) and
discrete event simulation (DES) (9/73, 12.3%). In terms
of population, the majority of included studies related to
people with a diagnosis of schizophrenia (68/73, 93.2%).
The remaining studies evaluated interventions for people
with a non-specific diagnosis of psychosis (5/73, 6.8%) [1,
15-18] and those at CHR (2/73, 2.7%) [15, 17]. In terms
of interventions assessed, most included studies compared
the cost effectiveness of different antipsychotics versus each
other, placebo or nothing (57/73, 78.1%). The remaining
studies assessed the cost effectiveness of different coverage
of Medicare drug plans (1/53, 1.6%) [19], electroconvulsive
therapy (ECT) versus antipsychotic (1/53, 1.6%) [20], preci-
sion medicine test versus no test (4/73, 5.5%) [21-24], dif-
ferent monitoring schedules for patients receiving clozapine
(1/73, 1.4%) [25], antipsychotics versus antipsychotics plus
psychosocial interventions (5/73, 6.8%) [26-30], CBT ver-
sus no CBT (1/73, 1.4%) [17], improving patients’ access to
psychological therapies versus no intervention (1/73, 1.4%)
[18], supported employment programme versus no interven-
tion (1/73, 1.4%) [1], and different modes of liaison between
primary and secondary care services (1/53, 1.6%) [15]. The
availability of economic evidence across the schizophrenia
care pathway is presented in Fig. 2. As shown in Fig. 2,
there is high availability of economic evidence for antip-
sychotic with or without psychosocial interventions and
moderate availability of economic evidence for precision
medicine test. On the other hand, there is very limited or

even no economic evidence concerning the prevention, case
identification, assessment and diagnosis of psychosis and
schizophrenia, as well as non-pharmacological interventions
for people with a diagnosis of psychosis or schizophrenia.

3.3 Quality Assessment

The results of the quality assessment are reported below;
further detail is provided in Online Resource 1, Section 3
(see ESM).

3.3.1 NICE Checklist

According to the quality assessment results of the NICE
checklist, 62 studies were deemed to have very serious
limitations (84.9%), eight were deemed to have potentially
serious limitations (11.0%), and three were deemed to have
minor limitations (4.1%) [1, 17, 31]. The performance of
included studies on all items of the NICE checklist is shown
in Fig. 3. Common problems identified for all included stud-
ies are: (i) potential conflict of interest (58/73, 79.5%); (ii)
use of time horizon not sufficiently long to reflect all impor-
tant outcomes (54/73, 74.0%); and (iii) baseline outcome
data not obtained from the best available source: (49/73,
67.1%). Of the 62 studies deemed to have very serious limi-
tations, the most common reasons for them to be assessed as
very serious limitations are as follows (some studies can be
assessed as having very serious limitations for more than one
reason): (i) did not include all important and relevant costs,

@ High availability of evidence (n>5)

D Moderate availability of evidence (2<n< 4)
@ Low availability of evidence: (n=1)

D No evidence: (n=0)

[ Assessment & diagnosis ]

(n=0)

Interventions for people with psychosis or schizophrenia

l

Interventions
to manage
challenging

behaviour

Precision
medicine test
(n=4, [21-24])

Team and
service-level

Interventions
for promoting

Peer support
& self-
management
intervention
(n=0)

interventions
(n=0)

physical
health (n=0)

Fig.2 Availability of economic evidence across the schizophrenia care pathway

A\ Adis



Review of Economic Models for Schizophrenia

i

43

Fig.3 Performance of included
studies assessed by Section 2
of the NICE checklist. ICER
incremental cost-effectiveness
ratio, NICE National Institute
for Health and Care Excellence

5 Treatment effects best source?
6 Important costs included?

7 Resource use best source?

8 Unit costs best source?

9 ICER presented?

10 Extensive sensitivity analysis?

11 No potential conflict of interest?

for example, the cost of treating adverse events of antipsy-
chotics (42/62, 67.7%); (ii) failure to include all important
and relevant outcomes, for example, disutility caused by
adverse events of antipsychotics (40/62, 64.5%); and (iii)
the model structure did not adequately reflect the nature of
the topic under evaluation (26/62, 41.9%), for example, did
not model discontinuation of antipsychotics due to intoler-
ability or non-adherence.

3.3.2 Cooper Hierarchy

Figure 4 presents the results of applying the Cooper hierar-
chy to the included studies. Of the six categories included
in the Cooper hierarchy, three of them (adverse events,
resources use and costs) may include multiple data inputs
(i.e. more than one data source can be used for that cat-
egory). For these three categories, the score of the lowest
quality evidence was reported. As shown in Fig. 4, most
studies used high-ranked evidence for unit costs (49/73,
67.1%) and clinical treatment effects (47/73, 64.4%), and
low-ranked evidence for baseline clinical events (49/73,

1 Model structure appropriate?
2 Time horizon sufficiently long?
3 Important health outcomes included?

4 Baseline health outcomes best source?

HYes m Partly =No m Unclear

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Proportion of included studies (n=73)

67.1%), resource use (47/73, 64.4%) and adverse events
(30/73, 41.1%). Of the 58 CUA studies that modelled
patients’ utilities, most used medium-ranked evidence to
inform utility estimates (54/58, 93.1%).

3.4 Results of Existing Models

The cost-effectiveness conclusions of exiting models are
summarised in Table 2.

3.4.1 Conclusions for Antipsychotics

Owing to considerable variability in the number and type of
antipsychotics assessed, as well as inconsistent conclusions
reported by different studies, it was not possible to iden-
tify the most cost-effective antipsychotic for the following
patient groups: schizophrenia patients in an acute episode,
in remission, or with unspecified psychotic status; schizo-
phrenia patients who have a history of non-adherence; and
patients with treatment-resistant schizophrenia (TRS). For

Fig.4 Performance of included M High ranked B Medium ranked M Low ranked M Other
studies assessed by the Cooper
hierarchy Clinical effect size
Baseline clinical data
Adverse events
Resource use
Costs
Utilities
0% 20% 40% 60% 80% 100%

Proportion of included studies (n=73)
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schizophrenia patients who are experiencing adverse events
of typical antipsychotics, one study found oral risperidone to
be cost effective compared with oral olanzapine or oral typi-
cal antipsychotics [53]. For patients with negative symptoms
of schizophrenia, one study found oral cariprazine is more
cost effective than oral risperidone [81].

Of the 57 identified antipsychotic models, 45 reported
potential conflicts of interest (the study was funded by,
or affiliated with, commercial companies). All 45 studies
reported positive findings for the antipsychotic manufactured
by the sponsoring commercial company, which indicates that
the conclusions of these 45 models might have been influ-
enced by conflicts of interest. Focusing on the 12 studies
that did not report potential conflicts of interest, the rela-
tive cost-effectiveness of the two most frequently assessed
antipsychotics—oral olanzapine and oral risperidone—was
explored in order to assess the consistency of conclusions
across studies. The results, reported in Table 3, show that
for all three patient groups for whom data were available,
the studies with no conflicts of interest reported inconsist-
ent conclusions. For example, for studies that focused on
schizophrenia patients in remission, two studies found oral
risperidone was cost effective compared with oral olanzap-
ine [1, 31], while three studies found oral olanzapine was
cost effective compared with oral risperidone [42, 47, 50].

3.4.2 Conclusions for Non-Pharmacological Interventions

Five models compared the cost effectiveness of antipsy-
chotic medication alone with antipsychotic medication plus
psychosocial interventions [26—-30]. All of these studies
concluded that antipsychotic medication plus psychosocial
interventions was cost effective compared with antipsychotic
medication alone. For the remaining non-pharmacological
interventions, each was only assessed by one model. The
interventions found to be cost effective by these models, and
the comparators, are as follows:

¢ a Medicare scheme that covers the cost of generic antip-
sychotics, compared with no coverage [19];

e clozapine for patients with TRS who respond to, and who
can tolerate clozapine, compared with typical antipsy-
chotics and ECT; and ECT for patients with TRS who
have not responded to, or who cannot tolerate clozapine,
compared with typical antipsychotics [20];

e astratified test with 60% sensitivity and 60% specificity
for identifying patients who would respond to a second-
line non-clozapine antipsychotic after failing a first-line
non-clozapine antipsychotic, compared with no stratified
test [23];

e a stratified test with 100% accuracy to inform the start-
ing dose of risperidone for patients with first episode
psychosis (FEP), compared with no stratified test [22];

e human leukocyte antigen genotyping for identifying
patients with TRS who are likely to develop clozapine-
induced agranulocytosis, compared with no test [24];

¢ no monitoring for patients with TRS on clozapine, com-
pared with monitoring [25];

e antipsychotic plus psychosocial interventions for schiz-
ophrenia patients, compared with antipsychotic alone
[26-30];

e CBT for patients with ultra-high risk of developing psy-
chosis or with FEP, compared with no CBT [17];

e aprogramme to improve patients’ access to psychologi-
cal therapies, compared with current practice [18];

e a supported employment programme for patients with
psychosis or schizophrenia actively seeking employment,
compared with current practice [1];

e an intensive intervention to improve liaison between pri-
mary and secondary care for people with early signs of
psychosis, compared with a less intensive intervention or
no intervention [15].

4 Discussion
4.1 Summary of Findings

This review of economic models of interventions for schizo-
phrenia found the quality of existing models to be generally

Table 3 Consistency of cost-
effectiveness conclusions
reported by studies of

antipsychotics with no conflicts

of interest

A\ Adis

Conclusion Number of studies References
support the conclusion

General adult schizophrenia patients (psychotic status unspecified)

Oral risperidone is cost effective compared with oral olanzapine 1 [53]

Oral olanzapine is cost effective compared with oral risperidone 1 [75]
Schizophrenia patients in an acute episode

Oral risperidone is cost effective compared with oral olanzapine 1 [40]

Oral olanzapine is cost effective compared with oral risperidone 1 [37]
Schizophrenia patients in remission

Oral risperidone is cost effective compared with oral olanzapine [1,31]

Oral olanzapine is cost effective compared with oral risperidone [42, 47, 50]
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low. Common reasons for low quality included use of a time
horizon that was not sufficiently long, failure to capture the
health and cost impact of adverse events of the interventions
under assessment, and potential conflicts of interest that may
have biased the results of the analyses.

Seventy-eight percent of existing models assessed the
cost effectiveness of antipsychotics. However, it was not
possible to identify the most cost-effective antipsychotic for
the majority of schizophrenia patients due to considerable
variation in terms of the number and type of antipsychotics
assessed and inconsistent conclusions reported by differ-
ent studies. Inconsistent findings were a problem for mod-
els with conflicts of interest and those where no conflict of
interest was identified, which suggests that the variation in
results cannot be explained solely by conflicts of interest,
but are also likely to be related to differences in choice of
treatment options and variances in methods, such as model
structure, type of adverse events considered, source of input
data and methods of evidence synthesis. The review found
very limited or even no economic evidence concerning the
prevention, case identification, assessment and diagnosis of
psychosis and schizophrenia, as well as non-pharmacolog-
ical interventions for people with a diagnosis of psychosis
or schizophrenia.

4.2 Recommendations for Future Research
4.2.1 Interventions Prioritised for Future Modelling

A number of interventions for schizophrenia have been
recommended in the NICE schizophrenia guideline [1],
but have not been formally assessed for cost effectiveness
within a model-based economic evaluation framework.
These include (i) assessment and diagnosis for people with
possible psychosis; (ii) interventions to manage challeng-
ing behaviour in people with psychosis/schizophrenia; (iii)
interventions to promote physical health in people with psy-
chosis/schizophrenia; (iv) peer support or self-management
interventions to improve symptoms and functioning for peo-
ple with psychosis/schizophrenia; and (v) teams and service-
level interventions. It is recommended that the above inter-
ventions should be prioritised for future economic models.

4.2.2 Improvements to the Consistency and Quality
of Economic Analyses in Schizophrenia

One option for improving the consistency and quality of
economic analyses in schizophrenia would involve the devel-
opment of an agreed ‘generic’ model structure [82], popu-
lated using input data obtained from high-quality evidence,
which would allow for the consistent economic evaluation of
new and existing treatment options as and when such analy-
ses are required (e.g. when a new drug comes to market).

Provided the basis of the model (e.g. its structure and the
evidence used to inform it) can be agreed, the development
of a generic schizophrenia model would remove the possi-
bility of producing inconsistent results and improve model
quality. Development of a registry of economic models by
disease areas is a potential method for promoting use of the
generic modelling approach [83].

As an extension of generic models, Tappenden et al.
have proposed the development of Whole Disease Models
(WDMs)—these are generic models which, in principle,
allow for the consistent economic analysis of any individ-
ual or combination of options at any point in the disease
and treatment pathway [84]. This ‘whole system’ approach
would provide a single platform for the economic evaluation
of all key interventions for schizophrenia based on a com-
mon set of assumptions and input data across the whole care
pathway. Whilst this type of modelling approach represents
a significant undertaking in terms of model development
time and resource, it would provide a means of address-
ing the significant gaps identified within this review relat-
ing to the inconsistent and/or absent economic evidence for
current treatments for schizophrenia. In addition, it may
be particularly valuable in capturing interactions between
interventions given at different points on the pathway; for
example, interventions that reduce a patient’s duration of
untreated psychosis earlier on the pathway are likely to
impact upon the cost effectiveness of other treatments later
on the pathway.

4.3 Strengths and Limitations
4.3.1 Strengths

Whilst a number of systematic reviews have been identi-
fied that assess economic studies for schizophrenia, most of
them focused on the cost effectiveness of antipsychotics and
ignored other non-pharmacological interventions [1, 85-87].
Before our study, there was only one review (Németh et al.
[88]) that included all model-based economic evaluations
for schizophrenia regardless of which intervention was
assessed. However, Németh et al. only searched one elec-
tronic database (MEDLINE); in addition, it focused on the
methods used by published models such as utility mapping
algorithms, without reporting conclusions of the identified
models. To our knowledge, our study presents the first sys-
tematic review that summarises the cost-effectiveness evi-
dence reported by existing model-based economic analyses
that covers the entire schizophrenia care pathway, including
any intervention for the prevention, detection, diagnosis,
treatment and follow-up of schizophrenia. The informa-
tion reported by this systematic review can be used to help
researchers, commissioners or other stakeholders to rapidly
locate relevant economic evidence that they are interested
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in, critically appraise existing model-based economic analy-
ses, and make resource allocation decisions based on cur-
rent model-based economic analyses. Recommendations
for future research can be used to fill the evidence gap and
improve the applicability and quality of future models for
schizophrenia.

4.3.2 Limitations

This review is subject to two main limitations. Firstly, this
review only included model-based economic evaluations.
Economic evaluations based on other analytic frameworks,
such as clinical trials, cohort studies and database studies,
which represent a significant proportion of economic evi-
dence, were excluded from this review. Economic analyses
undertaken alongside clinical trials without extrapolation
or the use of external evidence can also be a useful source
of economic evidence; however, they do not always pro-
vide a sufficient basis for decision making. For example,
a single trial might not compare all the available options,
provide evidence on all relevant inputs, or be conducted
over a long enough period of time to capture differences
in important economic or clinical outcomes. Therefore, a
review of model-based economic evaluations was considered
to be most relevant for decision makers who are interested in
resource allocation decisions across the entire schizophrenia
pathway. Secondly, this review only included models pub-
lished after 2005. This is because studies published before
that time were deemed to have limited relevance to current
practice due to the rapidly changing nature of treatments,
health services and methods of economic evaluation.

5 Conclusion

This review highlights a lack of models for non-pharmaco-
logical interventions for schizophrenia, and limitations of
existing models, including low quality and inconsistency in
conclusions. A consistent basis for the model structure, use
of evidence and assumptions in health economic models is
required in order to improve the consistency and quality of
future health economic models for the economic evaluation
of interventions for schizophrenia. This consistency could
be applied using ‘generic’ models, which might include a
de novo WDM.
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