Draft final report - 21 March 2011

Searching NHS EED and HEED to inform
development of economic commentary
for Cochrane intervention reviews

STUDY REPORT

[an Shemilt, Miranda Mugford, Luke Vale and Dawn Craig on behalf of the Campbell and
Cochrane Economics Methods Group



Draft final report - 21 March 2011

Executive Summary

E1. Background

It has been proposed that Cochrane Review Groups could consider encouraging authors
of selected intervention reviews to conduct supplementary electronic searches of the
NHS Economic Evaluation Database (NHS EED) and the Health Economic Evaluations
Database (HEED) in order to locate studies to inform development of brief, economic
commentaries for inclusion in ‘Background’ and/or ‘Discussion’ sections of reviews. The
aim is to increase the relevance and usefulness of Cochrane intervention reviews for
end users through incorporation of economic perspectives and evidence, without major
additional resource or workload implications for author teams or editorial bases.

E2. Study objective

To develop and evaluate methods processes for use to incorporate electronic searches
of NHS EED and HEED into Cochrane intervention reviews and to use the results of
these searches to inform development of brief economic commentaries.

E3. Methods

A retrospective pilot study using new Cochrane intervention reviews published in Issue
1, 2011 of the Cochrane Database of Systematic Reviews. Methods processes were
developed and applied iteratively based on the study protocol. Key dimensions of
process and search results were recorded and analysed.

E4. Recommended process for Cocharane intervention reviews
Based on the findings of this study, a recommended minimum process comprises the
following stages:

» Develop two separate search strategies for each of NHS EED and HEED (i.e. two pairs,
four in total), adapted from search strategies designed to locate studies of effects.
The first is designed to capture NHS EED or HEED records of relevant full and partial
economic evaluations (‘economic evaluations’). The second is designed to capture
NHS EED or HEED records of economic analyses that report information regarding
economic burden/cost-of-illness of the health condition (‘economic analyses’)1.

* Apply search strategies in NHS EED and HEED.

* Initial screening of retrieved NHS EED and HEED record sets to identify potentially
eligible economic evaluations and economic analyses.

* Second round of screening of NHS EED and HEED record sets and (if required)
corresponding article abstracts/full-texts. Screening of economic evaluations aims to
confirm eligibility and to classify eligible economic evaluations by analysis type and

! Distinctions between the terms ‘relevant full and partial economic evaluations’ and ‘economic analyses that
report information regarding economic burden/cost-of-illness of the health condition’ are fully explained in
‘Methods, Section ## on pp. ##.
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framework. Screening of economic analyses aims to select the few economic
analyses judged most useful to inform economic commentary focused on economic
burden/ cost-of-illness of health condition.

Use NHS EED and HEED records and corresponding article abstracts/full-texts of
selected economic analyses to develop commentary focused on economic burden/
cost-of-illness of health condition. Integrate commentary into ‘Background’ section.

Use NHS EED and HEED records and corresponding article abstracts/full-texts of all
eligible economic evaluations to develop commentary on the prima facie case that an
intervention might be judged favourably (or unfavourably) from an economic point
of view. Integrate commentary into ‘Discussion’ section.

Include bibliographic details of all economic analyses/ economic evaluations cited in
the economic commentary in ‘Additional references’.

E4. Results
Principal results of the analysis of key dimensions of process and search results were:

At least one eligible economic evaluation was identified for 28% of included
intervention reviews (10 of 36).

The number of eligible economic evaluations was, on average (mean), 1.4 per
included review for NHS EED and HEED combined (N= 36; Mean = 1.4, s.d.= 4.4;
Range = 0 to 24).

At least one potentially eligible economic analysis was identified for 70% of included
reviews (21 of 30).

The number of eligible economic analyses was, on average (mean), 23 per review
selected for development of economic commentary (N=5; Mean = 23.6, s.d.= 24.9;
Range = 0 to 66).

The aggregate trained researcher time input (time on task) required to complete all
the processes undertaken in this study (selected reviews only) - including
development and application of search strategies, screening and selection,
classification of eligible economic evaluations and development of the economic
commentary - was, on average (median), 3hours, 30 minutes per review (N=5;
Median = 210 minutes; Mean = 245.6, s.d. = 140.3; Range = 93.0 to 450.0).

If all recommendations of this study were implemented (inc. independent screening
and classification of economic evaluations by two researchers), we estimate that the
aggregate researcher time input (time on task) may increase, on average, to around 4
to 4.5 hours per review. Researcher time input (time on task) is likely to vary
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considerably between reviews, contingent on a range of factors summarised and
discussed in the main body of this report.

E5. Detailed recommendations

Based on the findings of this study, our overall conclusion is that the proposal described
in E1 (above) is viable. We make 25 further provisional recommendations for
consideration by the Editor-in-Chief of The Cochrane Library and Coordinating Editors
of Cochrane Review Groups. These are summarised below?:

Recommendation 1: NHS EED and HEED search strategies aiming to locate the few most

useful economic analyses that report information on the economic burden/ cost-of-
illness of the health condition being addressed (‘economic analyses’) should use
keyword search terms designed to capture ‘Population’ concepts. These search
strategies can be adapted from ‘Population’ keyword search terms used in search
strategies to identify relevant studies of effects.

Recommendation 2: NHS EED and HEED search strategies aiming to locate relevant full
and partial economic evaluations (‘economic evaluations’, i.e. those that both compare
the experimental intervention(s) and eligible comparator(s) studied in the intervention
review and that meet eligibility criteria set with respect to population(s)) should use at
least keyword search terms designed to capture ‘Intervention’ concepts. These search
strategies can be adapted from ‘Intervention’ keyword search terms used in search
strategies to identify relevant studies of effects.

Recommendation 3: Searches of NHS EED and HEED aiming to locate economic analyses

should aim to identify the few analyses likely to be most useful to inform related
economic commentary. In general, these are: recently conducted applied cost-of-illness
studies or reviews of applied cost-of-illness studies that focus on international
comparisons and that include estimates of societal burden/cost alongside burden/cost
to health care systems.

Recommendation 4: Searches of NHS EED and HEED aiming to locate relevant economic

evaluations should be sufficiently sensitive to locate all available, relevant published
economic evaluations.

Recommendation 5: Authors should conduct searches of both NHS EED and HEED for
the purpose of identifying all relevant published economic evaluations.

Recommendation 6: At present, authors should conduct searches of both NHS EED and

HEED for the purpose of identifying the most useful and relevant economic analyses.

Recommendation 7: Once NHS EED no longer includes records other than structured

abstract records (and provisional abstract records) of full economic evaluations (i.e.

> For further details and related discussion see ‘Discussion and Recommendations’ section of the main body of
this report.
iv
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from 2012), authors should conduct searches of HEED only for the purpose of
identifying the most useful and relevant economic analyses.

Recommendation 8: Where available, authors should retrieve and refer to abstracts
and/or full-texts of corresponding articles to complete assessments of eligibility (and
classification, in the case of economic evaluations), if information contained in the NHS
EED and/or HEED record proves insufficient for this purpose.

Recommendation 9: Screening NHS EED and HEED records and corresponding article
abstracts and/or full-texts (if required) to assess the eligibility of economic evaluations
and to classify the type of analysis and framework used should be completed
independently by two researchers, with resolution of any disagreements through
discussion.

Recommendation 10: Assessment of the eligibility of economic evaluations should be
based on those eligibility criteria set for the corresponding intervention review that
relate to Population(s), Interventions(s) and Comparison(s).

Recommendation 11: In addition to a clear understanding of relevant eligibility criteria
set for the corresponding intervention review to inform assessments of eligibility of
economic evaluations, classification type of analysis and framework used can be
assisted by an established classification scheme for types of economic evaluation
(analysis type) and descriptions of the main types of full economic evaluation published
in Chapter 15 of the Cochrane Handbook for Systematic Reviews of Interventions.

Recommendation 12: Screening the results of NHS EED and HEED searches aiming to
locate economic analyses should focus primarily on confirming the relevance of each
record/analysis to the health condition of interest and also that it is a good candidate
(see Recommendation 3) to inform development of related economic commentary. Itis
not judged necessary that screening of the results of these searches should be
completed independently by two researchers.

Recommendation 13: Where available, authors should draw on the contents of NHS EED
structured abstract records and/or HEED field-coded abstract records to inform the
development of economic commentaries.

Recommendation 14: Where available, authors should additionally draw on
corresponding full-text articles to inform the development of economic commentaries.
Use of corresponding full-text articles alongside NHS EED structured abstract records
and/or HEED field-coded abstract records serves two purposes: identifying useful
supplementary information that is not included in the NHS EED or HEED record; and
resolving any discrepancies between NHS EED or HEED records (if both are available).
If NHS EED and/or HEED records are (both) citation only records, corresponding
abstracts and/or full-text articles will be the primary source for development of
economic commentaries.
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Recommendation 15: In line with other sources cited in the ‘Background’ section of a
review, it is not necessary to subject those economic analyses selected as sources to
inform development of economic commentary regarding economic burden/ cost-of-
illness of the health condition to formal critical appraisal.

Recommendation 16: Authors of reviews will need to decide whether to subject
economic evaluations used as sources to inform development of economic commentary
regarding the prima facie case that an intervention might be judged favourably (or
unfavourably) from an economic point of view to formal critical appraisal. This decision
is likely to depend on the number of economic evaluations to be appraised, the time
available to be allocated to the overall process of developing economic commentaries,
and the availability of health economics expertise within the author team.

Recommendation 17: If authors of reviews decide not to subject source economic
evaluations to formal critical appraisal, they should include an explicit statement of this
fact in the related economic commentary.

Recommendation 18: If authors decide to subject source economic evaluations to formal
critical appraisal, a recognised checklist should be used to inform this process
(alongside ‘critical commentary’ sections of NHS EED structured abstract records, if
available). The ‘study limitations’ component of a methodology checklist recommended
for critical appraisal of economic evaluations by the National Institute for Health and
Clinical Excellence may be used for this purpose (NICE 2009). Checklist(s) should be
completed independently by two researchers, with resolution of any disagreements
through discussion.

Recommendation 19: If authors decide to subject source economic evaluations to formal
critical appraisal, they should include a brief summary of the main strengths and
limitations of these evaluations in the economic commentary. The consensus
judgements made by researchers in using the checklist (recorded in the comments
section of the checklist), as well as ‘critical commentary’ sections of NHS EED structured
abstract records (if available), can be used to inform development of this summary.

Recommendation 20: Economic commentary regarding economic burden/ cost-of-
illness of the health condition may usefully include the following information
(contingent on the scope of the most useful available source economic analyses): a brief,
general statement of the scale of economic burden/ cost-of-illness to health care
systems, patients and/or their families, and/or society as a whole; monetised
estimate(s) of the scale of economic burden to health care systems; monetised
estimate(s) of the scale of economic burden to patients and/or their families; monetised
estimate(s) of the scale of economic burden to societies as a whole. Economic
commentary regarding economic burden/ cost-of-illness of the health condition should
include: details of currency and price year for any monetised estimates.

Vi
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Recommendation21: Economic commentary focusing on the prima facie case that an

intervention might be judged favourably (or unfavourably) from an economic point of
view should include brief details of the: electronic health economics literature databases
searched; number of relevant economic evaluations identified; primary types of analysis
used in relevant economic evaluations (i.e. cost analysis; cost-effectiveness analysis;
cost-utility analysis; cost-benefit analysis); frameworks used to assemble data for
relevant economic evaluations (i.e. conducted within the framework of a randomised
controlled trial; conducted using the framework of a decision model); analytic
perspectives and time horizons adopted for costs and (if applicable) effects; main cost
categories included in the analysis (e.g. hospital care costs, direct health care costs;
indirect non-health care costs); currency and price year; principal conclusions made by
authors of included economic evaluations (base case analysis); uncertainty regarding
authors’ principal conclusions based on any sensitivity analyses conducted. Such
commentary should also include a brief description of any tentative inferences that can
be drawn regarding the prima facie case that an intervention might be judged
favourably (or unfavourably) from an economic point of view and appropriate caveats
for any tentative inferences. If only one or two relevant economic evaluations are
identified, commentary focusing on this issue may include principal results collected
from each study that estimate the relative costs and/or relative efficiency of the
alternatives compared (e.g. measures of incremental cost, incremental cost per unit of
effect, or incremental cost per QALY intervention(s) versus comparator(s)). In this case,
the commentary should also include details of the currency and price year applicable to
all monetised estimates. Where several economic relevant economic evaluations are
identified, it may not be judged feasible to summarise principal results collected from
each study; instead it is recommended to focus solely on summarising authors’ principal
conclusions.

Recommendation22: Where economic commentary includes monetised estimates of
economic burden/cost-of-illness, costs and/or relative efficiency collected from one or
more published studies, conducted in different countries and/or at different times,
authors may consider presenting estimates that are adjusted to a common target
currency and price year, in order to facilitate comparison of estimates between studies.
A free, web-based cost conversion tool that may be used for this purpose is available
online at http://eppi.ioe.ac.uk/costconversion/default.aspx. This web-page includes a

link to an article that includes guidance on use of the tool for this specific purpose
(Shemilt 2010).

Recommendation23: All source published reports of economic analyses and/or
economic evaluations that are used to inform development of economic commentary
should, at minimum, be cited in ‘Additional references’. With respect to published
reports of source economic evaluations, authors may wish to consider providing a
separate, annotated bibliography as an appendix to the review. If the latter option is
chosen, annotation that could usefully supplement each citation would describe key

Vil
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characteristics of source economic evaluations. At minimum, this should comprise the
primary type of economic analysis and type of framework used (see also
Recommendation 21). In addition, the annotation could usefully include the main cost
categories included in the analysis (see Recommendation 21); the analytic perspectives
and time horizons adopted for costs and (if applicable) effects.

Recommendation24: Cochrane intervention reviews that should be prioritised for
encouraging author teams to develop an economic commentary are those that include
comparison(s) of experimental intervention(s) with one or more alternative
management strategies (i.e. not focused exclusively on comparison(s) between
experimental intervention(s) and placebo) and in which important cost differences can
be expected between the experimental intervention(s) and comparator(s) being
considered, for at least of one three reasons: large difference in upfront costs of
interventions; large difference in downstream costs of managing subsequent events
(short or long-term); small cost difference (upfront costs and/or downstream costs) but
large patient populations affected. Additionally, update reviews may be prioritised for
development of economic commentaries over new reviews.

Recommendation 25: CRGs should consider seeking specialist peer review for economic
commentaries of the form proposed in this study. If a CRG does not have access to
specialist peer review from CRG-linked health economists, they should contact the
Campbell and Cochrane Economics Methods Group.

viii



Draft final report - 21 March 2011

Contents

[#Insert]



Draft final report - 21 March 2011

Tables and Figures

[#Insert]



Draft final report - 21 March 2011

1. Introduction
1.1. Background

Two electronic health economics literature databases freely available to contributors to
The Cochrane Collaboration are the NHS Economic Evaluation Database (NHS EED) and
the Health Economic Evaluations Database (HEED). NHS EED is available on the
internet and is also published as part of The Cochrane Library. It contains over 7,000
structured critical abstracts of published reports of full economic evaluations (i.e. cost-
effectiveness analyses, cost-utility analyses and cost-benefit analyses), including expert
commentary (‘structured abstract records’), and also (at present) over 17,000 ‘citation
only records’ that provide bibliographic details of, inter alia, partial economic
evaluations (i.e. cost analyses, cost descriptions and cost-outcome descriptions), cost-
of-illness studies, and reviews of all those types of health economic analyses listed
above.

HEED is marketed independently by Wiley Interscience as a subscription only database.
Since January 2011 it has been made accessible, free at the point of use, to all
contributors to The Cochrane Collaboration with an Archie user account via the
cochrane.org intranet. It includes over 30,000 field-coded abstracts, without critical
commentary (‘field-coded abstract records’), and over 13,000 other records that
provide bibliographic details (‘citation only records’), of published reports of all those
types of health economic analyses listed above.

It has been proposed by the Editor-in-Chief of The Cochrane Library, in consultation
with the Campbell and Cochrane Economics Methods Group (CCEMG), that Cochrane
Review Groups (CRGs) could consider encouraging authors of selected Cochrane
intervention reviews to conduct supplementary electronic searches of NHS EED and
HEED. The results of these searches would be processed alongside electronic searches
of other literature databases, whether or not the review includes an explicit objective to
incorporate evidence for resource use, costs and/or cost-effectiveness? alongside
evidence for health (and related) outcomes. The main purposes would be to identify
NHS EED and HEED records of all relevant economic evaluations and selected other
potentially useful economic analyses, to flag the former to potential users of the review,
and to use the content of these records (possibly in conjunction with abstracts and/or

* This explicit objective may be expressed in a protocol in terms of one or more of the following: specification of a
(secondary) objective to critically appraise and summarise current evidence for resource use, costs and/or cost-
effectiveness; specification of types/forms of health economic analysis amongst types of studies to be considered in
the review; specification of measures of resource use, costs and/or cost-effectiveness amongst types of outcomes to
be considered in the review (the latter three options are concerned with developing the review question and
developing criteria for including studies); specification of economics methods for use in searching for studies,
selecting studies and collecting data, assessing risk of bias in included studies, analysing data and undertaking meta-
analysis, addressing reporting biases, presenting results and ‘Summary of findings’ tables and/or interpreting results
and drawing conclusions.
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full-texts of the published reports) to inform development of ‘economic commentary’ to
be included in the ‘Background’ and/or ‘Discussion’ sections of the review. The
overarching aim of this proposal is to increase the relevance and usefulness of Cochrane
intervention reviews for end users who look to such reviews to help inform decisions
that increasingly need to take account of economic issues, but without major additional
resource or workload implications for author teams or editorial base staff.

This proposal is compatible with current guidelines on the use of economics methods in
the preparation of Cochrane intervention reviews (Shemilt 2008). It can be expressed
in terms of the first two of three potential roles served by incorporating economics
perspectives and evidence in such reviews, which build (incrementally) on electronic
searches of NHS EED and/or HEED (alongside electronic searches of other literature
databases):

R1. Include a bibliography of identified published reports of relevant health
economic analyses as an appendix to the review (possibly annotated with selected
characteristics of studies);

R2. Develop ‘economic commentary’ to be included in the ‘Background’ and/or
‘Discussion’ sections of the review (inc. listing cited studies in ‘Additional
references’);

For example, the ‘Background’ sub-section that describes the health condition
addressed by the experimental intervention(s) being reviewed (i.e. ‘Description of the
condition’) could include information about the economic burden and cost-of-illness of
that condition. Similarly, there may be a case for including information regarding the
prima facie case that an intervention might be judged favourably (or unfavourably)
from an economic point of view in the ‘Discussion’ section, based on the findings of
relevant full and partial economic evaluations; and

R3. Full incorporation of evidence for resource use, costs and/or cost-
effectiveness into the review#, alongside evidence for health and related outcomes.

1.2. Study objectives

The principal objective of this study was to develop and evaluate methods processes for
use to incorporate electronic searches of NHS EED and HEED into Cochrane
intervention reviews and to use the results of these searches for the purposes described
in R1 and R2, above (‘Introduction’, Section 1.1).

¢ Stages of research (review process) indicated by each of the three roles builds (stepwise) on those indicated by the
preceding option, such that a review may, in principle, reflect ‘Role 1 only’, ‘Roles 1 and 2’, or ‘Roles 1, 2 and 3.
However, the Editor in Chief’s proposal is that, regardless of whether or not authors intend to proceed to stages of
research indicated by Role 3, they could be encouraged to conduct electronic searches of NHS EED and HEED and to
process the results of these searches in order to complete those stages of research indicated by Roles 1 and 2.
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To address this principal objective, the proposed study aimed to address the following
sets of questions:

Q1. How many relevant NHS EED and HEED records would have been retrieved if
Cochrane intervention reviews had incorporated searches of these databases and
what types of published health economic analyses (study design - analysis type)
do these records describe? What is the unique yield and level of duplication
between relevant records retrieved from NHS EED and HEED respectively?

Q2.How can the content of relevant NHS EED and HEED records be used by
authors of Cochrane reviews (i.e. without further input from a health economist)
to develop economic commentary to be included in the background and/or
discussion sections of the review?

Q3. To what extent are NHS EED and HEED records alone sufficient to develop
economic commentary (i.e. to what extent might authors also need to retrieve and
draw on abstracts and/or full texts of published reports of the health economic
analyses)?

Q4. What distinct information that may usefully be included in an economic
commentary’ is sourced from NHS EED and HEED records respectively (and/or
corresponding abstracts or full-texts of published reports)?

Q5. What (if any) are the differences or inconsistencies between NHS EED and
HEED in terms of the records of economic evaluations/economic analyses they
contain and/or the information in the respective records, and how might authors
resolve any inconsistencies?

Q6. What are the strengths and limitations of economic commentaries based on
NHS EED and HEED records (and/or abstracts and/or full-text reports) that have
not been subjected to the full systematic review process (e.g. assessments of: risk
of bias, study limitations, heterogeneity and generalisability; adjustment of cost
data)? What are the limits and recommended forms of ‘evidence statement’ (i.e.
inferences drawn on the basis of NHS EED and HEED records and/or abstracts
and/or full texts of published reports) that can be included in such commentaries?
How should these issues be evaluated and reflected in guidelines and training
materials for authors on developing such commentaries?

Q7. What criteria may be used to prioritise reviews in which it is likely to add most
value to incorporate searches of NHS EED and HEED for the purposes described in
R1 and R2 above?

Q8. How much additional research time is likely to be required to design and run
searches of NHS EED and HEED and to use the contents of database records
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(and/or abstracts/ full texts of corresponding published reports) to develop an
economic commentary?

This study was conducted between January and March 2011 by Ian Shemilt (IS) on
behalf of the Campbell and Cochrane Economics Methods Group (CCEMG). It was
commissioned by David Tovey, Editor-in-Chief of The Cochrane Library, with funding
support provided by the Cochrane Editorial Unit.
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2. Methods

2.1. Sample

Full-text copies of all new Cochrane intervention reviews published in Issue 1, 2011 of
the Cochrane Database of Systematic Reviews were retrieved from The Cochrane Library
(www.thecochranelibrary.com) on 24 January 2011. Each review was allocated to one
of two groups: those that already included searches of NHS EED or HEED (Group A) and
those that did not (Group B)>.

2.2. Search strategies

For each Group B review, subject search terms reproduced in the published review
were adapted to configure two sets of search strategies for each of NHS EED and HEED:

» Search strategies designed to capture records of relevant full and partial
economic evaluations®;

» Search strategies designed to capture records of economic analyses containing
relevant and potentially useful information on the economic burden and/or cost-
of-illness of the health condition addressed by the experimental intervention(s)
(and comparator intervention(s), if applicable).

For each review, the two search strategies were applied in NHS EED and HEED
respectively between 24 January and 11 February 2011. Retrieved NHS EED and HEED
record sets were subjected to initial screening (‘Screen 1’, based on the record title and
NHS EED record and/or HEED record only) by one researcher (IS) to identify
potentially relevant (and therefore potentially eligible) economic evaluations and
potentially relevant and useful (and therefore potentially eligible) economic analyses.

’In practice, all retrieved reviews were allocated to Group B.

® Relevant full and partial economic evaluations are defined as those that both compare the experimental
intervention(s) and eligible comparator(s) studied in the corresponding intervention review and that meet
eligibility criteria set with respect to population(s). No restrictions were applied with respect to the framework
for economic evaluation (i.e. empirical study or decision model) or the sources of data utilised (e.g. data for
beneficial and adverse effects could be source from randomised or non-randomised studies, including a
synthesis of such studies).
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2.3. Initial screening

The potential eligibility of economic evaluations (‘Screen 1’) was assessed with
reference to published information on ‘Types of participants’ and ‘Types of
interventions’ extracted from the ‘Criteria for considering studies for this review’ sub-
section of the ‘Methods’ section of the corresponding intervention review
(supplemented with reference to any description of the experimental (and comparator)
intervention(s) in the ‘Background’ section and/or to information on ‘Comparisons’
analysed in the ‘Results’ section)’.

The potential eligibility of economic analyses was assessed with reference to
information describing the health condition addressed by the experimental intervention
(and comparator interventions, if applicable), extracted from the ‘Background’ section
of the corresponding intervention review. Additional eligibility criteria applied to
economic analyses were that they must report estimates of the economic burden/cost-
of-illness of the health condition for at least a national-level; they must relate to the
whole participant/patient group(s) of interest rather than to sub-groups of that
population8; and they must be reported in a peer reviewed journal article.

Bibliographic details of articles reported in potentially eligible records were recorded.
For each review, NHS EED and HEED record sets were compared to identify duplicate
records? of potentially eligible economic evaluations and economic analyses. Counts of
records of potentially eligible economic evaluations and economic analyses that were
unique to NHS EED, unique to HEED, or duplicates were recorded. NHS EED and HEED
records of potentially eligible economic evaluations and economic analyses went
forward to a second round of screening.

2.4. Second round of screening and classification of eligible records/articles

The second round of screening (‘Screen 2") was also conducted by one researcher (IS).
This involved further assessment of record/article eligibility based on the abstract
and/or full-text of the corresponding article (i.e. in addition to the NHS EED record
and/or HEED record) - the abstract/full-text was referred to (if available) in the case
that a potentially eligible record/article could not be confirmed as eligible (or excluded)

7 Effectively, this means that potential eligibility was assessed based on ‘Population(s)’. ‘Intervention(s)’ and
‘Comparison(s)’ components of the PICO eligibility criteria.

® Economic analyses based on local or regional data were excluded unless these data were extrapolated to
estimate economic burden/ cost-of-iliness for at least a national level. Occasional exceptions were made to
this rule if the results of an analysis that did not meet these additional eligibility criteria provided insight into
specific aspects of economic burden/ cost-of-iliness of the health condition that had been identified as aspects
of interest in the corresponding intervention review, but which were not covered in other analyses that fully
met all eligibility criteria).

® Records of the same article available in both NHS EED and HEED.



Draft final report - 21 March 2011

with confidence based on the NHS EED record and/or HEED record alonel0. For
economic evaluations, this second round of screening (‘Screen 2") was also conducted
with more detailed reference to reference lists of included and excluded studies of
effects published in the corresponding intervention review.

For economic analyses (economic burden/cost-of-illness), the second round of
screening (‘Screen 2’) was applied only to potentially eligible records/articles of those
reviews being considered as candidates for development of economic commentaries!1.
This pragmatic decision was made due to the large number of potentially eligible
records that had been identified across all included intervention reviews following
initial screening (‘Screen 1’); it was not judged feasible to complete the more time
intensive second round of screening for all of these records within the scope of this
study (>1,000 HEED and NHS EED records, plus abstracts and/or full-texts if required).

Figure 1. Adapted classification scheme for different types of evaluation

Are bath costs {inputs) and consequences (outputs) ofthe alternatives examined?

No Yes
Exarines only Examines only costs
CONSEIEHCES
No 1A Parial evaluation 1B 2 Partial evaluation
Dutcome description Cost description Costoutcome description
|5 there comparison
of two or more
) 34 Partial evaluation 3B 4 Full economic evaluation
alternatives ?
Yes Efficacy or effectiveness Zost analysis Cost-effectiveness analysis (CEA)
evaluation Costutility analysis (CUA)
Cost-benefit analysis (CBA)

Counts of records of eligible economic evaluations/ economic analyses that were unique
to NHS EED, unique to HEED, or duplicates were recorded. Eligible economic
evaluations were then classified by analysis type using an adapted version of an

°The availability of abstract and/or full-text texts in local library resources was established for each
potentially eligible economic evaluation (see Appendix 4, Table A4.1), but these were only retrieved if either a
potentially eligible record could not be confirmed as eligible (or excluded) with confidence based on the NHS
EED record and/or HEED record alone, or if the corresponding intervention review was considered a candidate
for development of an economic commentary.

1 As for economic evaluations, the availability of abstract and/or full-text texts in local library resources was
established for each potentially eligible economic analysis (see Appendix 4, Table A4.1) , but these were only
retrieved if either a potentially eligible record could not be confirmed as eligible (or excluded) with confidence
based on the NHS EED record and/or HEED record alone, or if the corresponding intervention review was
considered a candidate for development of an economic commentary.
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established classification scheme (Drummond 2005), reproduced in Figure 1 (above).
Cost-consequences analyses were classified as a sub-set of cost-effectiveness analyses,
in line with current Cochrane methods guidance and the convention used in NHS EED
structured abstract records (Shemilt 2008, Craig 2007). Some NHS EED records classify
an economic evaluation as both a cost-effectiveness analysis and a cost-utility analysis,
or as both a cost-effectiveness analysis and a cost-benefit analysisi2. In this study, such
records were classified as cost-utility analyses or cost-benefit analyses!3 respectively,
since this is regarded as the primary analysis type. Eligible full economic evaluations
(i.e. cost-effectiveness analyses, cost-utility analyses and cost-benefit analyses!) were
further classified according to whether they had been conducted within the framework
of (or based upon) an empirical study (e.g. a randomised controlled trial or non-
randomised study design) or using the framework of a decision model (e.g. simple
decision tree, Markov chain, individual sampling). These classifications were
undertaken concurrently with the second round of screening (‘Screen 2’) and with
reference to the NHS EED and/or HEED record and/or article abstract and/or full-text,
as required. Details of the classification process were recorded.

Eligible economic analyses (economic burden/ cost-of-illness) were classified as one of
the following types4:

* Cost-of-illness analysis (applied study).
* Review of applied cost-of-illness analyses.

* Cost-of-illness analysis (applied study) conducted alongside cost-effectiveness
analysis (cost-consequences).

* Cost-of-illness (applied study) conducted alongside an econometric analysis.

As with eligible economic evaluations, classifications were undertaken concurrently
with the second round of screening (‘Screen 2’) and with reference to the NHS EED
and/or HEED record and/or article abstract and/or full-text, as required. Details of the
classification process were recorded.

12 Strictly, such NHS EED records are accurate, since both a cost-utility analysis and a cost-benefit analysis build
on all stages of research undertaken in a cost-effectiveness analysis by valuing effects in terms of (respectively)
quality adjusted life years/ disability adjusted life years (cost-utility analysis) or their monetary value (cost-
benefit analysis). However, NHS EED records are not entirely consistent in applying this ‘dual-code’ to all cost-
utility analyses and cost-benefit analyses, and in any case the primary analysis is the cost-utility analysis or
cost-benefit analysis.

Bin practice, no cost benefit analyses were identified.

" This classification scheme was developed iteratively during the classification process and is exhaustive of
those types of economic analysis (economic burden/ cost-of-iliness) encountered during this study.
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2.5. Economic commentaries

A purposive sample of five included intervention reviews was selected for development
of economic commentaries. Reviews considered for selection were those for which at
least one relevant economic evaluation had been identified as eligible following the
second round of screening (‘Screen 2’). Other selection criteria were that each selected
review should fall under the editorial responsibility of a different Cochrane Review
Group (to ensure coverage of a range of health conditions) and that the experimental
intervention(s) studied across the five selected reviews should include at least one
surgical intervention and at least one pharmaceutical intervention. Selection was also
made based on the subjective judgement of the researcher (IS) that selected reviews
would be likely to elucidate a range of issues relevant to the development of
recommendations and subsequent guidance on methods processes that may be used to
develop economic commentaries for inclusion in Cochrane intervention reviews.

For each selected review, an economic commentary was developed and integrated into
‘Background’ and/or ‘Discussion’ sections of the published review. In the first instance,
development of economic commentary was informed solely by eligible NHS EED and/or
HEED records. Subsequently, further development of commentary in each review drew
on any additional useful information that was only available in article abstracts and/or
full texts. The source(s) of information used in each economic commentary were
recorded (see Results, Section 3.4.2).

2.6. Assessment of yields of eligible records from original searches of general
electronic biomedical databases

Search strategies applied in Medline, Embase and/or the Cochrane Central Register of
Controlled Trials (Central) to locate eligible studies of effects in each intervention
review were re-run to assess the extent to which these original search strategies would
also have captured eligible economic evaluations (original search strategies re-run for
ten intervention reviews for which one or more eligible economic evaluations had been
identified) and eligible economic analyses (economic burden/ cost-of-illness - original
search strategies re-run for five intervention selected for development of economic
commentary). Original search strategies could only be re-run for a review if the
published review both: (i) indicated that the authors had conducted a search of Medline,
Embase and/or Central to locate eligible studies of effects; (ii) provided sufficient
details of original search strategies to allow these to be replicated. Original Medline and
Embase search strategies were re-run both with and without search filters designed to
restrict records to randomised controlled trials (if applicable).
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2.7. Assessment of study limitations: eligible economic evaluations

Once economic commentaries had been completed and integrated into the
corresponding intervention review, each eligible economic evaluation was subjected to
critical appraisal (assessment of study limitations) based on application of a recognised
checklist for economic evaluations (NICE 2009). The time taken to complete this
checklist for each eligible economic evaluation was recorded. Each economic
commentary then was reassessed with reference to corresponding completed
checklists. Implications for each ‘economic commentary’, in terms of edits indicated
based on the critical appraisal, were recorded.

2.8. Researcher time input

The time taken (time on task) to complete each of the research processes described in
‘Methods’, Sections 2.2-2.5 and 2.7 (above) was recorded.

2.9. Analysis and presentation of results

All process data and search results described in ‘Methods’ Sections 2.2-2.8 (above) were
recorded and stored in Word or Excel files. Quantitative data were analysed using SPSS
to generate descriptive statistics. All results are presented in the form of a narrative
summary, supplemented by additional tables.

10



Draft final report - 21 March 2011

3. Results
3.1. Retrieved reviews

Thirty-eight new intervention reviews were published in Issue 1, 2011 of the Cochrane
Database of Systematic Reviews (see Appendix 1). None of the reviews already included
searches of NHS EED or HEED. The reviews span a range of health care topics and
collectively fall under the editorial responsibility of 25 Cochrane Review Groups. Two
reviews did not publish electronic search strategies designed to locate relevant studies
of effects, and were therefore excluded from this study (Eke 2011, Abdel-Aleem 2011).

3.2. Searches for relevant economic evaluations

3.2.1. Formulating search strategies

The process of formulating NHS EED and HEED search strategies designed to capture
records of relevant full and partial economic evaluations was completed, on average
(median), in 14 minutes (N= 36; Median = 13.5; Range = 3 to 35; Mean = 13.7; s.d.= 7.6).
Final NHS EED and HEED search strategies executed in this study are reproduced in
Appendix 2. Searches of NHS EED were configured to run in the search interface located
on the main database web-page (which, by default searches all text in the record title,
text and keywords). In most cases, searches of HEED were configured using the ‘Expert
search’ interface.

In many cases, NHS EED and HEED search strategies for economic evaluations utilised
only search terms designed to capture ‘Intervention’ (and in some cases ‘Comparison’)
concepts. This was a pragmatic decision made for two reasons. First, search terms
designed to capture ‘Intervention’ (and ‘Comparison’) concepts are more sensitive than
those that combine the latter with search terms designed to capture ‘Population’
concepts!s but the record sets retrieved were judged manageablel® in terms of the
numbers of records and time available to be allocated to the screening process. Second,
current NHS EED and HEED search interfaces are somewhat limited compared with
those of general electronic biomedical literature databases such as Ovid Medline and
Ovid Embase, in terms of the length and complexity of search strategies that can be
executed successfully - in many cases (dependent of numbers of search terms used in
the source intervention review), combining search terms designed to capture
‘Intervention’ (and ‘Comparison’) concepts with those designed to capture ‘Population’
concepts is simply not feasible. In the few cases that record sets retrieved using search
strategies that utilise only search terms designed to capture ‘Intervention’ (and

 Inclusion of search terms that capture ‘Study design’ and/or ‘Outcomes’ concepts is inappropriate for the
purpose of conducting electronic searches designed to locate economic evaluations in these specialist tertiary
databases.
16 Manageable within the scope of this study.

11
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‘Comparison’) concepts were not judged manageable, combining the latter with search
terms for ‘Population’ concepts (if feasible) and/or (in HEED) relevant ICD-9 Codes
(effectively, these perform the same function as search terms for ‘Population’ concepts)
proved a successful strategy to reduce record sets to manageable sizes, without
compromising sensitivity.

Invariably, search strategies needed to be adapted for NHS EED and HEED from those
used in electronic searches for studies of effects in the source review, in order to allow
them to be executed successfully in the NHS EED and HEED search interfaces. First, a
pragmatic decision was taken to limit these NHS EED and HEED searches to keyword
searches of all record text (i.e. MeSH terms were excluded). In our experience,
combining keyword searches with MeSH term searches in NHS EED is problematic.
Second, NHS EED and HEED do not handle replications of keywords within search
strings as easily as general electronic biomedical literature databases such as Ovid
Medline and Ovid Embase, with the result that search strategies which include such
replications fail to execute successfully. Almost all adaptations made in the process of
formulating search strategies for NHS EED and HEED had the effect of increasing
sensitivity, which consequently increased the size of the record sets retrieved. For all
the reasons outlined above, more than one iteration of each strategy was tested before a
strategy was identified that could execute successfully in each database.

In most cases, final versions of NHS EED search strategies for economic evaluations
were very similar to those executed in HEED, but rarely identical. Frequent minor
differences were necessary due to differences between the respective search interfaces,
such as the more limited range of Boolean operators available in HEED (e.g. NHS EED
allows use of the operator ‘NEAR’, whilst HEED does not, such that the operator ‘AND’
must be used instead).

3.2.2. Processing search results: ‘Screen 1’ (NHS EED and HEED records only)

On average (mean), the total number of records retrieved by searches for relevant
economic evaluations was 25 per review for NHS EED (N= 36; Mean = 25.1, s.d.= 41.7;
Range = 0 to 213) and 32 per review for HEED (N= 36; Mean = 31.5, s.d.= 65.4; Range =
0 to 371). Following initial screening of records sets for each database (i.e. screening
based on the NHS EED or HEED record only), one or more potentially eligible records
were identified for 31% of reviews (11 of 36).

Amongst those reviews with one or more potentially eligible records, the average
(mean) number of records that passed initial screening was 4 per review for NHS EED
(N=11; Mean = 4.4, s.d.= 6.2; Range = 1 to 22) and 6 per review for HEED (N=9; Mean =
6.2, s.d.= 8.7; Range = 1 to 28). On average (mean), with respect to potentially eligible

12
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records this equates to a Number-Needed-to-Readl? of 17 per review for NHS EED (N=
11; Mean = 17.4, s.d.= 25.0; Range = 1 to 68) and 13 per review for HEED (N=9; Mean =
13.3, s.d.= 20.3; Range = 1 to 66).

Amongst those reviews with one or more potentially eligible records, accounting for
duplicate records the average (mean) total number of potentially eligible articles was 6
per review for NHS EED and HEED combined (N=11; Mean = 6.3, s.d.= 9.2; Range = 1 to
32). Full details of unique and duplicate yields of potentially eligible records between
NHS EED and HEED by review, are provided in Appendix 3, Table A3.1. Average (mean)
total numbers of records unique to NHS EED, records unique to HEED and duplicate
records (potentially eligible records) were: 1 per review (N=11; Mean = 1.1, s.d.= 0.9;
Range = 0 to 3), 2 per review (N=11; Mean = 1.8, s.d.= 2.8; Range = 0 to 9) and 3 per
review (N= 11; Mean = 3.3, s.d.= 5.6; Range = 0 to 19) respectively.

On average (median), initial screening of records sets retrieved from both databases
was completed in a total time of 5 minutes per review (N= 36; Median = 5.0; Mean =
18.4 s.d.= 51.1; Range = 0 to 301). Time taken to complete this process was
(unsurprisingly) correlated with the size of retrieved records sets (N = 36; Pearson
correlation co-efficient = 0.96; p<0.001). The average (median) time taken to screen a
single NHS EED or HEED record (‘Screen 1’) was approximately 20 seconds (N= 34;
Median = 0.3 mins; Mean = 0.4 mins, s.d.= 0.3; Range = 0.07 to 1.35 mins).

3.2.3. Processing search results: ‘Screen 2’ (Assessment of eligibility based on article
abstracts and/or full-texts and classification of eligible records/articles by type of
economic evaluation)

Following the second stage of screening (i.e. assessment of eligibility based on the
abstract and/or full-text of the corresponding article), the number of eligible articles!8
was, on average (mean), 1.4 per review for NHS EED and HEED combined (N= 36; Mean
= 1.4, s.d.= 4.4; Range = 0 to 24), with one or more eligible records/articles of economic
evaluations identified for 28% of reviews (10 of 36).

Classification of eligible records/articles by type of economic evaluation revealed that,
across all included reviews, the most frequently eligible type of economic evaluation
was a cost-utility analysis conducted using the framework of a decision model (25%, 13
of 51), followed by a cost effectiveness analysis conducted using the framework of a
decision model (24%, 12 of 51) and a cost effectiveness analysis conducted within the

In the context of this study, Number-Needed-to-Read is defined as an index of how many records (and
articles) have to be read to find one of adequate relevance or potential usefulness.
¥ As well as records/articles whose eligibility could be established with confidence, figures for ‘eligible
records/articles’ includes any potentially eligible records/articles that could not be excluded with confidence
following this second round of screening, because the NHS EED and/or HEED record was ‘citation only’ and
either the abstract nor full-text of the corresponding article could be retrieved, or only the abstract could be
retrieved and the record/article still could not be excluded with confidence.

13
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framework of an empirical study (16%, 8 of 51). No records/articles reporting cost-
benefit analyses were identified. The full classification of eligible records/articles by
type of economic evaluation and framework is provided in Appendix 3, Table A3.3.
These figures do not exclude articles reporting economic evaluations that are in some
sense non-independent (e.g. where multiple articles report economic evaluations that
appear, to different degrees, to utilise the same (or overlapping) source(s) of data of
different types)19.

The processes of assessing the eligibility of records/articles with reference to eligibility
criteria set for the corresponding intervention review, and their classification by type of
economic evaluation and framework, required retrieval and examination of the article
abstract and/or full-text (i.e. could not be completed with confidence based on the NHS
EED and/or HEED record alone) in 24% of cases (12 of 51) - see also Appendix 3, Table
A3.4. Examination of the corresponding abstract and/or full text article was invariably
required for these purposes in cases that the NHS EED and/or HEED record was a
citation only record (i.e. did not include information other than bibliographic details of
the corresponding article)?20.

However, retrieval and examination of the article abstract and/or full-text was also
required in cases that: (i) insufficient detail was available about the population,
experimental intervention(s) and/or comparator(s) in the NHS EED and/or HEED
record to allow confident assessment of eligibility; or (ii) the record’s classification of
analysis type appeared potentially incorrect, misleading or confusing. The latter issue
(ii) was encountered relatively infrequently in this study with respect to full economic
evaluations (i.e. NHS EED structured abstract records and HEED field-coded abstract
records appear, in general, to provide reliable classifications of full economic
evaluations)?1. However it was encountered more frequently in HEED field-coded
abstract records with respect to economic evaluations classified in this study as cost
analyses, but which were sometimes not classified as cost analyses in the HEED record.
It was also encountered in HEED records with respect to records that were classified in
this study as reviews of applied cost-of-illness studies, in which case the ‘Type of
Economic Evaluation’ field sometimes (potentially misleadingly) includes additional
codes for the types of economic evaluation identified in the review of applied studies

1 Development of a comprehensive ‘map’ of the relationships between eligible economic evaluations and the
sources of data they utilise, by review, was beyond the scope of this study, but it is important to consider such
issues of ‘non-independence’ if the aim is to conduct a systematic review of such studies or to develop
economic commentary based on eligible economic evaluations.
% 1n NHS EED, this currently applies to records of all types except for structured abstract records of full
economic evaluations (i.e. cost-effectiveness analyses, including cost consequences analyses; cost-utility
analyses; and cost-benefit analyses), including provisional abstract records (i.e. records of full economic
evaluations for which a structured abstract record has not yet been produced, but is either scheduled to be
produced or may be produced on request.
2 Mislabelling of economic evaluations by analysis type has been identified as an issue in previous empirical
studies that have warned against ‘judging economic studies by their label’, due to variations in conventions for
classifying/ reporting ‘analysis type’ across settings (e.g. Zarnke 1997).

14



Draft final report - 21 March 2011

alongside the ‘Cost-of-illness’ code (see also Results, Section 3.3.2). The former issue (i)
was identified in cases that eligibility criteria in the corresponding intervention review
were numerous or complex (and thus a high level of detail was required to establish
eligibility), as well as in cases that information relevant to assessments of eligibility was
lacking in NHS EED or HEED records (more often observed in HEED records, in which
the format and level of detail of included information appears to be more variable in
comparison to standardised NHS EED structured abstract records).

On average, amongst those reviews with one or more eligible records/articles (and
combining the total numbers of records and abstracts and/or full-text articles that
needed to be examined in order to complete the processes of eligibility assessment and
classification) this equates to an overall Number-Needed-to-Read of 31 per review (N=
10; Mean = 30.7, s.d.= 39.2; Range = 3.2 to 127.5).

Full details of unique and duplicate yields between NHS EED and HEED (eligible
records/articles), by review, are provided in Appendix 3, Table A3.2. Amongst those
reviews with one or more eligible records, the average (mean) numbers of records
unique to NHS EED, records unique to HEED and duplicate records were 0.6 (N= 10;
Mean = 0.6, s.d.= 0.5; Range 0 to 1), 1.5 (N= 10; Mean = 1.5, s.d.= 2.6; Range 0 to 8) and
3.0 (N=10; Mean = 3.0, s.d.= 4.6; Range 0 to 15) respectively. This resultillustrates the
current value of conducting searches of both of these databases for the purpose of
locating all available full and partial economic evaluations relevant to a Cochrane
intervention review.

On average (median), amongst those reviews with one or more potentially eligible
record following initial screening (‘Screen 1’), further assessments of the eligibility of
records/articles and their classification by type and framework of economic evaluation
(‘Screen 2’) were completed in a total time of 22 minutes per review (N= 11; Median =
22.0; Mean = 29.6, s.d.= 34.7; Range = 2 to 118). Time taken to complete these
processes was (unsurprisingly) correlated with the numbers of potentially eligible NHS
EED and HEED records that passed initial screening (‘Screen 1’) (N = 11; Pearson
correlation co-efficient = 0.97; p<0.001). The average (median) time taken to complete
‘Screen 2’ per potentially eligible NHS EED and HEED record (‘Screen 1’) was 5 minutes
(N=11; Median = 5; Mean = 5.1, s.d.= 2.0; Range = 2.0 to 8.3).

3.2.4. Total researcher time input to developing search strategies and processing search
results for economic evaluations

On average (median), the aggregate researcher time input (time on task) to develop and
apply NHS EED and HEED search strategies for relevant economic evaluations and to
process the search results (where the latter comprises: initial screening of NHS EED and
HEED records; assessment of eligibility based on NHS EED and HEED records and, if
required, abstracts and/or full-text articles; and classification of eligible economic
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evaluations) was 21 minutes per review (N= 36; Median = 21.0; Mean = 41.2, s.d.= 73.0;
Range = 6.0 to 435.0). Amongst those reviews for which one or more eligible
records/articles were identified (i.e. post ‘Screen 2’), the average (median) total
researcher time input (time on task) per eligible record/article was 17 minutes per
review (N= 10; Median = 17.1; Mean = 22.9, s.d.= 17.1; Range = 6.7 to 66.5). The time
input (time on task) allocated to complete these processes may be expected to double if
recommended best practice of independent screening and classification by two
researchers were applied (not taking into account any additional time required to
discuss and resolve disagreements between the two researchers regarding eligibility
and/or classification).

3.3. Searches for economic analyses containing relevant and potentially useful
information on ‘economic burden of condition’ and/or ‘cost-of-illness’

3.3.1. Formulating search strategies

The process of formulating search strategies for NHS EED and HEED, designed to
capture records of economic analyses containing relevant and potentially useful
information on the economic burden and/or cost-of-illness of the health condition
addressed by the experimental intervention, was completed, on average (median), in 3
minutes (N= 30; Median = 3.0; Mean = 5.3; s.d.= 4.9; Range = 1.0 to 20.0) - see Appendix
2 for full details of search strategies. All of these NHS EED and HEED search strategies
comprised search terms designed to capture ‘Population’ concepts only (since these
search terms invariably included terms relating to the target ‘health condition’).

In addition to the two reviews that did not reproduce electronic search strategies
designed to locate relevant studies of effects in the published review (Abdel-Aleem
2011, Eke 2011), search strategies executed in a further five reviews did not include any
search terms designed to capture ‘Population’ concepts22 (Birch 2011, Gurusamy 2011a,
Jagannath 2011, Martin 2011, Morag 2011) and one EPOC review studied interventions
to address healthcare performance rather than a health condition (Parmelli 2011).
These eight reviews were therefore excluded from this part of the study.

3.3.2. Processing search results: ‘Screen 1’ (NHS EED and HEED records only)

On average (mean), the total number of records retrieved by searches for relevant and
potentially useful economic analyses (economic burden/cost-of-illness) was 191 per
review for NHS EED (N= 30; Mean = 190.6, s.d.= 220.1; Range = 0 to 876) and 158 per

* The omission of search terms designed to capture ‘Population’ concepts from search strategies designed to
locate studies of effects is an entirely legitimate strategy in circumstances that search terms designed to
capture other PICO concepts are judged sufficient (in terms of sensitivity and specificity of the search strategy)
to locate all relevant studies.
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review for HEED (N= 30; Mean = 158.0, s.d.= 141.7; Range = 1 to 473). Following initial
screening of records sets for each database (i.e. screening based on the NHS EED or
HEED record only), one or more potentially eligible records were identified for 70% of
reviews (21 of 30).

Amongst reviews with one or more potentially eligible records, the average (mean)
number of records that passed initial screening was 15 per review for NHS EED (N= 21;
Mean = 15.4, s.d.= 16.7; Range = 0 to 64) and 14 per review for HEED (N= 21; Mean =
13.8, s.d.= 13.9; Range = 0 to 46). On average (mean), this equates to a Number-
Needed-to-Read of 28 per review for NHS EED (N= 20; Mean = 27.9, s.d.= 28.6; Range =
6.3 to 118.0) and 47 per review for HEED (N= 20; Mean = 46.6, s.d.= 72.2; Range = 1.9 to
261.0) with respect to potentially eligible records.

Amongst reviews with one or more potentially eligible records, accounting for duplicate
records, the average (mean) total number of potentially eligible articles was 23 per
review for NHS EED and HEED combined (N= 21; Mean = 23.2, s.d.= 22.3; Range = 2 to
73). Full details of unique and duplicate yields between NHS EED and HEED
(potentially eligible records), by review, are provided in Appendix 3, Table A3.5.
Amongst those reviews with one or more potentially eligible records, the average
(mean) numbers of records unique to NHS EED, records unique to HEED and duplicate
records were: 9 (N=21; Mean = 9.4, s.d.= 13.3; Range =0 to 51), 8 (N= 21; Mean = 7.8,
s.d.=8.7; Range = 0 to 29) and 6 (N=21; Mean = 6.0, s.d.= 6.2; Range = 0 to 22)
respectively. Again, this provides an indication that, at present, there is value in
conducting searches of both databases for this purpose.

On average (median), initial screening of records sets retrieved from both databases
was completed in a total time of 38.5 minutes per review (N= 30; Median = 38.5; Mean =
38.0, s.d.= 27.9; Range = 0 to 85). Time taken to complete this process was again
(unsurprisingly) correlated with the size of retrieved records sets (N = 30; Pearson
correlation co-efficient = 0.79; p<0.001). The average (median) time taken to screen a
single NHS EED or HEED record (‘Screen 1’ only) was approximately 8 seconds (N=27;
Median = 0.14 mins; Mean = 0.14 mins, s.d.= 0.08; Range = 0.03 to 0.42 mins).

3.3.3. Processing search results: ‘Screen 2’ (Assessment of eligibility based on article
abstracts and/or full-texts and classification of eligible records/articles by type of
economic evaluation)

Following the second stage of screening (i.e. assessment of eligibility based on the
abstract and/or full-text of the corresponding article - conducted only for articles
potentially relevant and useful to those intervention reviews selected for development
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of economic commentaries), the number of eligible articles?3 was, on average (mean),
23 per selected review after removal of duplicates (N= 5; Mean = 23.6, s.d.= 24.9; Range
=0 to 66).

Classification of eligible records/articles by type of economic analysis revealed that the
most frequently eligible type of analysis was a cost-of-illness analysis conducted within
the framework of an applied study (50%, 58 of 117), followed by a review of applied
cost-of-illness analyses (26%, 30 of 117). The full classification of eligible
records/articles by type of economic analysis is provided in Appendix 3, Table A3.7. As
with economic evaluations (see Results, Section 3.2.3), these figures do not exclude
those articles reporting analyses that are, in some sense, non-independent.

The processes of assessing the eligibility of records/articles with respect to inclusion
and/or exclusion criteria set for each selected review, and their classification by type of
economic analysis, required retrieval and examination of the corresponding abstract
and/or full text article (i.e. could not be completed based on the NHS EED and/or HEED
record alone) in 52% of cases (61 of 117 - see also Appendix 3, Table A3.8).
Examination of the corresponding abstract and/or full-text article was almost invariably
required for these purposes in the case of articles that had an NHS EED but not a HEED
record, since all NHS EED records of applied cost-of-illness studies (classified as ‘Cost
studies’ in NHS EED terminology) and reviews of applied cost-of-illness studies
(classified as ‘Reviews of economic evaluations’ in NHS EED terminology) are citation
only records (i.e. they do not include any additional information beyond bibliographic
details of the corresponding article). Examination of the abstract and/or full text article
was also required in the case of some HEED records that provided insufficient detail
regarding the study design to allow classification to be made with confidence (see also
‘Results’, Section 3.2.3).

Combining the total numbers of records and abstracts and/or full-text articles that
needed to be examined in order to complete the processes of eligibility assessment and
classification (so far as possible), this equates, on average (mean), to an overall
Number-Needed-to-Read of 21 per selected review for NHS EED and HEED combined
(N=4; Mean = 21.3, s.d.= 15.6; Range = 6.5 to 40.8).

Full details of unique and duplicate yields between NHS EED and HEED, with (eligible
records/articles), by selected review, are provided in Appendix 3, Table A3.6. Amongst
selected reviews with one or more potentially eligible records, the average (mean)
numbers of records unique to NHS EED, records unique to HEED and duplicate records

2 As well as records/articles whose eligibility could be established with confidence, figures for ‘eligible
records/articles’ includes any potentially eligible records/articles that could not be excluded with confidence
following this second round of screening, because the NHS EED and/or HEED record was ‘citation only’ and
either the abstract nor full-text of the corresponding article could be retrieved, or only the abstract could be
retrieved and the record/article still could not be excluded with confidence.
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were: 15 (N=4; Mean = 14.5, s.d.= 17.5; Range = 0 to 39), 9 (N=4; Mean = 8.5, s.d.= 6.1;
Range =1to 16) and 7 (N=4; Mean = 6.5, s.d.= 4.2; Range = 0 to 11) respectively.

On average (median), assessments of the eligibility of records/articles and their
classification by type of economic analysis (‘Screen 2’ only) were completed in a total
time of 54 minutes per selected review (N=5; Median = 54.0; Mean = 55.0, s.d.= 46.9;
Range = 0 to 128). Time taken to complete these two processes (‘Screen 2’) was again
(unsurprisingly) correlated with the number of potentially eligible NHS EED and HEED
records that passed initial screening (‘Screen 1’) (N = 5; Pearson correlation co-efficient
= 0.99; p=0.01). The average (median) time taken to complete ‘Screen 2’ per potentially
eligible NHS EED and HEED record (‘Screen 1’) was 3.1minutes amongst selected
reviews (N= 4; Median = 3.1; Mean = 3.2, s.d.= 1.3; Range = 1.8 to 4.9).

3.3.4. Aggregate researcher time input to developing search strategies and processing
search results for economic analyses

On average (median), the aggregate researcher time input (time on task) to develop and
apply NHS EED and HEED search strategies for relevant and potentially useful economic
analysis (economic burden/ cost-of-illness) and to process the search results (where
the latter comprises: initial screening of NHS EED and HEED records; assessment of
eligibility based on NHS EED and HEED records and, if required, abstracts and/or full-
text articles; and classification of eligible analyses) was 101 minutes per selected review
(N=5; Median = 101.0; Mean = 109.4, s.d.= 76.1; Range = 4.0 to 209.0). Amongst those
reviews for which one or more eligible records/articles were identified (i.e. post ‘Screen
2’), the average (median) total researcher time input (time on task) per eligible
record/article was 6 minutes per selected review (N= 4; Median = 5.7; Mean = 5.6, s.d.=
2.0; Range = 3.2 to 7.8).

As with economic evaluations (see Results, Section 3.2.4), the time input (time on task)
allocated to complete these processes may be expected to double if current
recommended best practice of independent screening and classification by two
researchers were applied. However, time input (time on task) required to complete
these processes would be reduced if recommendations of this study are followed (see
‘Discussion and recommendations’).
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3.4. Development of economic commentaries

3.4.1. Selected reviews
The five reviews selected for development of economic commentaries are listed in Table
1, below.

Table 1. Reviews selected for development of economic commentaries

First author/ year | Title CRG

Kamal 2011 Cilostazol versus aspirin for secondary Stroke Group
prevention of vascular events after stroke of
arterial origin

Brito 2011 Factor Xa inhibitors for acute coronary Heart Group
syndromes

Dasari 2011 Laparoscopic versus open surgery for small Colorectal Cancer Group
bowel Crohn's disease

Wildschut 2011 Medical methods for mid-trimester Fertility Regulation Group
termination of pregnancy

Komossa 2011 Risperidone versus other atypical Schizophrenia Group

antipsychotics for schizophrenia

3.4.2. Economic commentaries

Appendix 4, Tables A4.1 and A4.2 provide (for the 5 selected reviews) full reference lists
of articles reporting: (i) relevant full and partial economic evaluations and (ii) economic
analyses containing relevant and potentially useful information on the economic burden
or cost-of-illness of the health condition addressed by the experimental intervention(s).
Appendix 4, Tables A4.1 and A4.2 also record whether each eligible record/article was
retrieved as an: NHS EED record (structured abstract record); NHS EED record (citation
only record); HEED record (field-coded abstract record); HEED record (citation only
record); article abstract; article full-text.

These tables also highlight articles used to inform development of the economic
commentaries presented below. Used articles are also cited in the economic
commentaries. NHS EED and HEED records of used articles are provided in Appendix 5.
In the case of economic evaluations, all eligible records/articles were used to inform
development of each economic commentary. In the case of economic analyses
(economic burden/ cost-of-illness), small numbers of the most useful analyses were
selected to inform development of each economic commentary (see ‘Discussion and
recommendations’).

Five economic commentaries are provided in boxes below. Text that is reproduced
verbatim from the published review (i.e. the original ‘Background’ and ‘Discussion’
sections) is displayed in plain type (i.e. no highlighting). Economic commentary
summarising information that is only available in NHS EED records is highlighted in
yellow. Economic commentary summarising information that is only available in HEED
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records is highlighted in green. Economic commentary summarising information that is
available in both NHS EED and HEED records is highlighted in - Economic
commentary summarising any useful additional information only available in article
abstracts and/or full texts is highlighted in turquoise. Economic commentary based on
(but not summarising) information drawn from across all available sources is
highlighted in grey.
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Kamal 2011

BACKGROUND

Description of the condition

Stroke is the leading cause of sustained disability in the world today, placing a huge
economic burden on health systems and society. Typically, 3% of a country’s total
health expenditure is attributable to all-cause stroke treatment - a figure that typically
represents 0.2-0.3% of gross domestic product - (Evers 2004, cited in Flynn 2008). The
wider societal costs have been estimated at $62.7 billion (2007 USD) in the US and €34
billion (2003 EUR) across EU member states (Flynn 2008).

Two-thirds of all strokes now occur in the developing world (Lopez 2006). It is
important to study interventions that are relevant to the Asian population as it bears
the brunt of the burden of global stroke mortality (Feldmann 1990). Moreover the
distribution of types of strokes is different in this region, with a significantly higher
proportion of intracranial haemorrhages (ICH) than in the developed world (Liu 2007).
Individuals suffering from stroke are already at a very high risk of developing
subsequent stroke (Wong 2002). In addition, they are at higher risk of morbidity from
other clinical manifestations of atherosclerotic disease such as myocardial infarction
(MI), angina or peripheral arterial disease (PAD) (Burke 1995). Although aspirin is
beneficial for the secondary prevention of a wide spectrum of cardiovascular incidents,
including stroke, it is also known to be associated with a risk of ICH. Cilostazol, a
phosphodiesterase type 3 (PDE3) inhibitor, has been tested in this population for
secondary stroke prevention and appears to contribute to fewer intracranial
haemorrhages than with aspirin while maintaining a significant reduction in the risk of
recurrent strokes. In the Cilostazol Stroke Prevention Study, a phase III clinical trial
involving more than 1000 Japanese patients, cilostazol was found to reduce the risk of
secondary stroke by 41.7% compared with placebo (Matsumoto 2005). In a phase II
clinical trial comparing the efficacy of cilostazol versus aspirin among 720 Chinese
patients, stroke recurrence was reported in 12 patients in the cilostazol group and in 20
patients in the aspirin group. The estimated hazard ratio was 0.62 (95% confidence
interval (CI) 0.30 to 1.26; P = 0.185). Also, cerebral haemorrhagic events were
significantly more common in the aspirin group than in the cilostazol group (7 versus 1;
P =0.034) (Huang 2008).

Description of the intervention

Cilostazol is a selective and potent phosphodiesterase type 3 (PDE3) inhibitor (Minami
1997) that is both an antiplatelet and a vasodilating agent. PDE 3 increases the
breakdown of cyclic adenosine monophosphate (cAMP) (Ikeda 1999). Inhibition of
PDE3 increases the levels of cAMP. Since both platelets and vascular smooth muscle
cells contain PDE 34, inhibition leads to decreased platelet aggregation. Cilostazol
inhibits the uptake of adenosine (Liu 2000). This leads to an enhanced adenosine action
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via Al and A2 receptors. In platelets and vascular smooth muscle cells A2 mediated
increases in cAMP enhance the consequences of PDE inhibition, that is result in
additional increases in cAMP. Aspirin is a non-selective irreversible inhibitor of
cyclooxygenase (COX) and has anti-inflammatory and antiplatelet effects. It decreases
the formation of prostaglandins (PGs) and thromboxanes, which leads to decreased
platelet aggregation and stabilization (Abramson 1989).

How the intervention might work

In addition to platelet inhibition, cilostazol has other effects on the circulatory system
that may be relevant to stroke prevention. Both PDE inhibition and possibly inhibition
of adenosine uptake act in concert to relax vascular smooth muscle cells and lead to
vasodilatation. Monocyte chemoattractant protein 1 (MCP- 1) plays a significant role in
mediating monocyte recruitment in atherosclerotic lesions. Interestingly, cilostazol also
inhibits the cytokine induced expression of MCP-1 probably due to cAMP elevation,
which might contribute to an anti-inflammatory action (Nishio 1997).

Cilostazol acts as an antimitogenic agent by several mechanisms. It blocks the surface
expression of the platelet fibrinogen receptor (G2b/3a) as well as alpha-granule
secretion of P-selectin (Inoue 1999). P-selectin is assumed to be involved in platelet
dependent mitogenesis. This effect might contribute to inhibition of re-stenosis.
Heparin binding epidermal growth factor (HBEGF), which is also inhibited by cilostazol,
is one the most potent mitogens for vascular smooth muscle cells and is found in
macrophages and vascular smooth muscle cells (Kayanoki 1997). Cilostazol used for a
period of 12 weeks has been shown to increase high density lipoproteins (HDL) by 10%
and decrease triglycerides by 15% (Elam 1998). These multiple potential mechanisms
of action may explain the efficacy of cilostazol.

Why it is important to do this review

Cilostazol has shown promise as an alternative to aspirin for Asian populations with
ischaemic stroke (Shinohara 2008). The risk of primary intracranial haemorrhage (ICH)
in people from these regions is 30% compared to 10% in the developed world (Liu
2007). Cilostazol appears to prevent more ischaemic strokes and cause less ICH than
aspirin when used for secondary prevention of ischaemic stroke (Huang 2008).

Aspirin is the most widely prescribed agent for the prevention of stroke in the world
today (Rother 2008). Aspirin overall reduces the risk of major vascular events by 13%
(95% CI 6% to 19%) (Algra 1996). A study of 720 Chinese patients that compared
treatment with a standard dose of aspirin at 100 mg per day to cilostazol 100 mg twice
a day was associated with a reduction of recurrent stroke by 30% (95% CI -26% to
70%) (Huang 2008). A systematic review is necessary to evaluate the strength of these
claims.
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DISCUSSION

Summary of main results

We undertook this review to determine if, compared to aspirin, cilostazol is a better
alternative for secondary prevention of vascular events in patients with a previous
ischaemic stroke or TIA. We analysed the available data from two randomised trials
directly comparing cilostazol to aspirin. The larger trial (CSPS II 2010) contributed
about 80% of the patients randomised. It studied patients at high vascular risk (those
with previous TIA or ischaemic stroke of arterial origin) and primarily evaluated the
outcome of stroke of all types, with ischaemic stroke, death formal causes and a
composite outcome as secondary endpoints. It also examined safety endpoints in terms
of all significant haemorrhagic events. The smaller study, contributing about 20% of
patients (CASISP 2008), assessed the composite outcome of vascular events (stroke, MI,
and vascular death) and provided adequate data on each subtype of vascular events,
along with outcomes of safety.

Combining the main outcome of serious vascular events into a composite outcome of
stroke, MI and vascular death not only increases the statistical power and reliability of
the analysis, but also provides a more cohesive measure of effectiveness. Analysis
revealed that, compared to aspirin, cilostazol is significantly more effective in
preventing vascular events (stroke, MI and vascular death) and stroke of all types, in
patients with a history of stroke or TIA. Cilostazol showed an overall reduction in the
composite outcome of 28%, ranging between 9% to 43% (95% CI), which corresponds
to comparative avoidance of 26 events (ranging between nine to as high as 40 events)
per 1000 patients treated for an average of three years. Thus for each vascular event to
be prevented, 39 patients needed to be treated with cilostazol for an average of three
years compared with aspirin, with a wider range of between 26 and 117 patients per
event (95% CI).

In patients with a previous history of stroke or TIA, the proportional benefit of
cilostazol over aspirin on the outcome of strokes of all type was very similar to that of
the composite outcome of vascular events. Cilostazol demonstrated a reduction of
about 33% (14% to 48%) compared with aspirin, corresponding to comparative
avoidance of 27 events (95% CI 12 to 41) per 1000 patients treated for an average of
three years. Thus for each stroke event to be prevented, the number needed to treat
(NNT) for an average of three years with cilostazol was 37 patients (95% CI 25 to 87)
when compared to aspirin. Since it is known that in patients with previous history of
stroke or TIA (that is patients at highest risk for subsequent vascular events) the
greatest risk is of stroke, the composite outcome is bound to heavily reflect that
outcome in terms of stroke of all types.

On subgroup analysis, cilostazol showed a 20% reduction in recurrence of ischaemic
stroke subtypes compared with aspirin. Although this result was not statistically

24




Draft final report - 21 March 2011

significant, it did indicate non-inferiority of cilostazol compared with aspirin in terms of
secondary prevention of ischaemic stroke. In relation to haemorrhagic stroke during
follow up, cilostazol showed an outstanding risk reduction of 74% (95%CI 45%to 87%)
compared to aspirin, thereby demonstrating its safety and tolerability in a population
that is inherently at higher risk of intracerebral haemorrhage.

In terms of adverse effects, the results of the review showed that cilostazol had a
significantly higher adverse effect profile than aspirin, in terms of all other outcomes of
safety including headache, gastrointestinal intolerance, palpitations, dizziness and
tachycardia. In both trials (CASISP 2008; CSPS 11 2010) it was noted that more recruited
patients discontinued cilostazol compared with aspirin as a consequence of adverse
drug reactions. Results from the CSPS II trial (CSPS II 2010) were inconclusive in terms
of cardiac adverse effects, namely angina and cardiac failure, while CASISP (CASISP
2008) did not note any such events.

In safety analyses, aspirin caused more intracranial haemorrhage, extracranial
haemorrhage and GI haemorrhage but, evaluated as separate outcomes, only
extracranial haemorrhage was significantly higher in patients on aspirin compared with
cilostazol. All of these outcome events were addressed specifically in both included
trials. The CASISP 2008 trial reported symptomatic intracerebral haemorrhage along
with two events of asymptomatic intracerebral haemorrhage with aspirin that were
included in our analysis. Observational studies conclude that cilostazol shows no
evidence of an increase in any bleeding abnormality (CSPS 2000). Therefore, it can be
stated with a certain degree of reliability that cilostazol is associated with a lesser risk
of bleeding events than aspirin.

Overall completeness and applicability of evidence

The two studies included in the review were double-blind randomised controlled trials
that reported relevant outcome data. In CSPS 11 2010 outcomes were assessed via
clinical record review carried out by an independent data monitoring committee. These
patients were regularly reviewed at six-month intervals for safety, adherence, and drug
tolerability. The participants were all Asians and the maximum age at enrolment was 79
years. Importantly, the included strokes were all atherothrombotic (large vessel
atherosclerosis and lacunes) in origin, and there were no patients with cardioembolic
strokes recruited in these trials. A relevant patient exclusion criterion was the absence
of associated cardiovascular disease.

These studies show us that in the above populations and settings, cilostazol is relatively
superior to aspirin in terms of a composite outcome of stroke, MI, and vascular death in
Asian patients with stroke of arterial origin. Since Asians are at higher risk of
intracerebral haemorrhage, and cilostazol-treated Asians had significantly fewer
intracerebral haemorrhages than their aspirin-treated counterparts, cilostazol is a safer
option in this setting.
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With regard to patients with concomitant cardiovascular disease, the outcome of safety
in terms of cardiac adverse effects of cilostazol compared with aspirin cannot be
assessed in this review since patients with cardiovascular disease were excluded in
both trials. Hence, it is clinically important to exclude cardiovascular disease in stroke
patients prior to initiating cilostazol.

No comparator groups were available to compare for subgroup analysis. Stroke studies
from other ethnic populations, including Caucasians, are needed to provide general
applicability.

The dose used in the CASISP 2008 trial was fairly high at 200 mg twice daily, while
lower doses of 100 mg twice daily were used in CSPS II 2010. Studies show that lower
doses of cilostazol are associated with fewer headaches requiring discontinuation,
where

3.7% of patients on 100 mg twice daily required hospitalisation compared to 1.3% on
50 mg twice daily (Robless 2008). Thus, to reduce the side-effect profile of cilostazol, it
could be recommended to administer cilostazol in incremental doses starting from a
minimum of 50 mg twice daily.

Cilostazol is more expensive than aspirin. Each cilostazol tablet costs 10 times more
than that of aspirin, and bearing in mind that cilostazol requires double dosing, this
makes each dose of cilostazol 20 times more costly compared with aspirin. To prevent
one extra vascular event, 39 patients (95% CI 26 to 117 patients) need to be treated
with cilostazol for a period of three years compared to aspirin. Whether this justifies
prolonged treatment in resource strapped settings needs further cost-benefit analysis.

To supplement the main systematic review of effectiveness and safety, we sought to
identify economic evaluations of cilostazol, compared with aspirin, for secondary
prevention of vascular events after stroke of arterial origin in Asian patients.

Systematic supplementary searches of the NHS Economic Evaluation Database and the
Health Economic Evaluations Database identified just one relevant economic evaluation.

(Markov model), that compared the use of 200 mg/day cilostazol with both use of 81
mg/day _ in a hypothetical cohort of 65-year-old Japanese

men following first-ever ischaemic stroke (Inoue 2006). The economic analysis adopted
a third-party payer analytic perspective (Japanese publicly funded health insurer) -

-, comprising the costs of drugs, treatment for gastrointestinal bleeding,
treatment for recurrence of cerebral infarction, _ following
recurrence. With respect to clinical effectiveness and safety, the authors used a meta-
analysis and a double-blind randomised controlled trial to derive the recurrence rates
for stroke and adverse events, and the results from one trial to derive the rates of
haemorrhagic adverse events. The natural death rate at each stage was derived from
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Japanese life tables, while mortality rates after cerebral infarction recurrence were
derived from data from a Japanese prefecture. Utility values were derived from Barthel

Index values. The economic analysis found that no prophylaxis was dominated by the

- (JPY 2004). The results of a Monte Carlo simulation on utility values showed that
the minimum incremental cost-utility ratio was ¥] 1.78 million (JPY 2004) and the
maximum was ¥2.05 million (JPY 2004) for cilostazol compared with aspirin. The
authors conclude that, from the perspective of a Japanese publicly funded health
insurer, incremental cost-utility ratios for cilostazol versus aspirin appear reasonable at
conventional levels of willingness-to-pay for an additional QALY (since a £30,000
threshold equated to approximately ¥5.6 million, 2004 JPY).

We did not subject the identified economic evaluation to critical appraisal and we do
not attempt to draw any firm or general conclusions regarding the relative costs or
efficiency of cilostazol versus aspirin. However, the available economic evidence
indicates that, from an economic perspective, use of cilostazol is (at least) a promising
strategy compared with aspirin for the secondary prevention of ischaemic stroke in
Asian male patients. End users of this review will need to assess the extent to which
methods and results of the identified economic evaluation may be applicable (or
transferable) to their own setting.

Quality of the evidence
Overall the included evidence is based on well-designed trials.

Potential biases in the review process
The potential bias is that the data are restricted to Asians.

Agreements and disagreements with other studies or reviews
This review is in line with the general studies and reviews on this topic.
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Brito 2011

BACKGROUND

Acute coronary syndromes (ACS) are life-threatening disorders which remain as a
common cause of cardiovascular morbidity and mortality, accounting for half of all
deaths due to cardiovascular diseases and contributing to high economic burden to
global health care systems (ACC/AHA 2009; ACCP 2008; ESC Guideline 2007), in terms
of both direct health care costs and indirect, social and economic costs (Turpie 2006)
that continue to be incurred long after the acute event has resolved (Shetty 2008).

One study estimated that the total direct US healthcare costs associated with
management of coronary heart disease (CHD) in 2006, most of which consisted of costs
for ACS, were $75.2 billion (comprising $11.1 billion for physician and other
professional costs; $41.8 billion for hospital costs; $10.9 billion for nursing-home costs;
$9.8 billion for the cost of drugs and other medical durables; and $1.6 billion for home
healthcare costs) (Turpie 2006). The same study estimated that indirect US costs
associated with CHD in 2006 (due to lost productivity) were $142.5 billion. Another
study estimated the total direct healthcare costs associated with management of ACS
during the first year following diagnosis at €1.9 billion in the UK (2004 Euros),
compared with €1.3 billion in France, €3.3 billion in Germany, €3.1 billion in Italy and
€1.0 billion in Spain, accounting for between 0.9% and 2.9% of total healthcare
expenditure in these countries (Taylor 2007), and with pharmaceutical expenditure
contributing a 14-25% of total direct healthcare costs.

ACS includes three clinical entities: unstable angina, non ST-elevation myocardial
infarction (Non-STEMI) and ST-elevation myocardial infarction (STEMI) (ESC Guideline
2007). The syndromes are the result of vulnerable atherosclerotic plaques with high
risk of fissures or erosion, leaving large areas of the subendothelial connective tissue of
the plaque exposed, which predisposes to development of a total or partially occlusive
thrombus as a consequence of the exposure to the thrombogenic blood stream
constituents (ACC/AHA 2007; Davies 2000;Hamm 2000).

The appropriate management of ACS requires intensive medical therapy often
associated to invasive cardiovascular procedures. Since the patients with the disorder
exhibit high levels of markers produced by thrombin generation, the activation of
coagulation mechanisms seems to play a central role in the pathogenesis of ACS (ACCP
2008; Bonaca 2009). According to this, the administration of unfractionated heparin
(UFH) and low molecular weight heparins (LMWH) in the treatment of unstable angina
and Non-STEMI has the objective of inhibiting thrombin generation and/or preventing
the progression of thrombus formation, via their activity in accelerating the activation
of the proteolytic enzyme antithrombin, an inhibitor of anticoagulation factors Ila, Ixa,
and Xa (ACC/AHA 2007; Hamm 2000). In STEMI, heparins are used as an adjuvant
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therapy to fibrin-specific thrombolytic agents in order to avoid paradoxical activation of
the blood coagulation cascade (ACC/AHA 2009; ESC Guidelines 2008;Goodman 2008).

Although UFH and LMWH have shown clinical efficacy and safety, some limitations are
associated with their use. The pharmacokinetic profile of UFH is characterized by poor
bioavailability at low doses and short half life via the subcutaneous route, which
determine its intravenous route necessary. Moreover, after treatment discontinuation,
the recurrence of clinical events as a consequence of reactivation of the coagulation
process has been described (ACCP 2008). On the other hand, enoxaparin, a LMWH, has
a predictable dose-effect relationship so it is effectively administrated subcutaneously
without the need to monitor activated partial thromboplastin time (aPTT or APTT),
although its intravenous administration is necessary in urgent situations because its
maximum plasma levels occur three to five hours after subcutaneous administration
(ACCP 2008). It must also be noted that enoxaparin is associated with a lower risk of
thrombocytopenia and osteoporosis than UFH, but with a higher frequency of minor
bleeding as well as some uncertainty about its use in obese subjects and patients with
renal insufficiency, particularly if creatinine clearance is lower than 30 mL/min.
Therefore monitoring of its plasma levels may be useful in these special populations to
avoid inadequate drug concentrations during treatment (Bassand 2008; Lim

2006; McCaan 2008;Warkentin 2008).

To overcome the limitations of these anticoagulants, development of new synthetic
agents with better efficacy and safety profiles has been pursued (Bassand 2008; Hirsh
2005). These new agents target the inhibition of anticoagulation by blocking its
initiation through preventing thrombin generation or inhibiting thrombin action (ACCP
2008; Barantke 2008). Inhibitors of activated factor X (Xa), such as fondaparinux, exert
their antithrombotic activity by selectively binding to the co-factor antithrombin to
induce the neutralization of factor Xa (Blick 2008). Neutralization of factor Xa interrupts
the blood coagulation cascade and thus inhibits thrombin generation and thrombus
development (Hirsh 2005). Xa inhibitors also prevent the interaction of factor Xa with
other substrates by binding directly to its active sites (Barantke 2008; Comp 2003).

These newer synthetic agents may have numerous potential advantages compared to
UFH or LMWH, such as having no requirement to monitor coagulation parameters
because there is no binding to plasma proteins, and low drug interactions which allows
a predictable dose-effect ratio and an easier administration regimen (Crowther

2004; Eikelboom 2010; Hirsh 2007). The most common adverse effect reported with
the use of Xa inhibitors has been major/minor bleeding (major 2.7%, minor 3%) and
secondary local bruising, which in clinical trials have been reported doubled in patients
weighing less than 50 kg (Brown 2007). The absence of thrombocytopenia with the use
of fondaparinux makes it an attractive alternative (Franchini 2005). Nevertheless, the
future role of these new anticoagulants and their clinical utility and safety profiles in the
treatment of ACS is still a matter of current investigation (Crowther 2004; Eikelboom
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2010; Franchini 2005; Hirsh 2007; Linkins 2005; Warkentin 2008).

In this review we systematically reviewed the evidence and data available to investigate
the impact of Xa inhibitors in the management of unstable angina, Non-STEMI and
STEML

DISCUSSION

Since arterial thrombosis has a principal role in ACS, antithrombotic therapy is pivotal
to avoid total or partial vessel occlusion by the developing thrombus (Maan 2009). UFH
has been the main antithrombotic agent to reduce the occurrence of major ischemic
events in ACS for nearly 60 years, but its usage requires careful monitoring and adverse
effects include thrombocytopenia and osteoporosis (ACCP 2008). This prompted the
development of new antithrombotic agents such as LMWH and factor Xa inhibitors
(ACCP 2008; Eikelboom 2010; Harm 2007; Hirsh 2007).

Summary of main results

A number of studies evaluating the role of factor Xa inhibitors in ACS has not been
included in our review because their methodological characteristics were not suitable
(Alexander 2005; Cohen 2007) or because trial data are yet to be published (e.g.
Sabatine 2009). Therefore, our review is not a complete representation of all the
available evidence on the clinical efficacy and safety profiles of factor Xa inhibitors.

Fondaparinux, an indirect factor Xa inhibitor, when administrated in the beginning of
ACS development (six to eight days) showed an effect in reducing all-cause mortality at
30 days compared against enoxaparin, but we concluded that there was possibly no
significant impact on the clinical outcome. However, a long-term reduction of mortality
at 90 to 180 days was apparent, especially when compared to enoxaparin, resulting in
an NNTB of at least 126. Fondaparinux did not reduce the risk of non-fatal AMI or re-
infarction at 9 and 30 days, neither did it reduce the incidence of combined endpoint of
all-cause mortality and non-fatal AMI at nine days. Use of low dose fondaparinux
showed equivalent effect in reducing the risk of all-cause mortality, non-fatal AMI or re-
infarction at 9 days to UHF or enoxaparin.

For participants undergoing PCI, fondaparinux demonstrated similar clinical efficacy on
the risk of all-cause mortality, non-fatal AMI or re-infarction at 30 days to UFH or
enoxaparin. On the other hand, an increased risk of catheter thrombosis was clearly
associated with the use of fondaparinux.

Our results indicate that the factor Xa inhibitor fondaparinux might be a safe alternative
to enoxaparin in terms of the risk of minor and major bleeding at 30 days, but this was
not evident when compared to UFH. This could be useful amidst concerns associated
with an increased risk of bleeding related to their use (Brown 2007).
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Overall completeness and applicability of evidence

In addition to their clinical effectiveness and safety profile, the newer antithrombotic
agents need to be more economically attractive than UFH (Nutescu 2006). Health
economic analyses on fondaparinux have been limited to secondary cost-effectiveness
analyses, based on data from published RCT as well as analytical models such as
decision trees or Monte Carlo modelling; fondaparinux appeared to be cost-effective in
participants with non-STEMI when compared against enoxaparin (Latour-Perez 2009;
Maxwell 2009; Yusuf 2006 OASIS 5).

Quality of the evidence

The limitations related to the assignment of the participants to one of the two control
groups in Yusuf 2006 OASIS 6 and the lack of blinding of participants in Coussement
2001 could be potential sources of bias. The external validity in Yusuf 2006 OASIS 6
could be affected because the stratification of the control group to receive UFH or
placebo was achieved based on the investigator's judgment other than randomization.
In Coussement 2001, absence of blinding led to an adjusted dose-finding study.
Nevertheless, in both cases, the confidence in the resulting outcomes of interest seemed
not to be affected by these shortcomings in our analyses.

The presence of heterogeneity in some of the outcome analyses could be explained by
the diverse methodological designs of the studies, including varied agents used in the
treatment and control groups, as well as different co-morbidities in the included
participants.

All the studies were sponsored by pharmaceutical companies associated with the study
drug, or the authors received research support or consultant fees from the
pharmaceutical companies related to it. There was no rational evidence to suggest the
results published could be seriously affected. Nonetheless, the data presented should be
interpreted with caution.

Potential biases in the review process

A broad and systematic literature search for potentially relevant studies was performed.
This was followed by careful selection of eligible studies based on set
inclusion/exclusion criteria. We evaluated the risk of publication bias using funnel plots.
However, interpretation of these should be done cautiously because the number of
studies included in relation to our selection criteria was limited. Therefore, although
there was asymmetry in our funnel plots, it was possibly due to methodological
heterogeneity and not due to publication bias.

Agreements and disagreements with other studies or reviews

Numerous overviews have recently focused on the potential role of factor Xa inhibitors
in ACS by reviewing studies that have investigated the clinical effectiveness and safety
of these new agents (Barantke 2008; Bonaca 2009). Similar to our findings, these
overviews concluded that factor Xa inhibitors were not inferior to UFH and enoxaparin
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in reducing the risk of death, AMI, re-infarction, or recurrence of ischemia at 30 days.
However, substantial reduction was seen in mortality rates at 180 days as well as in
major and minor bleeding when factor Xa inhibitors were compared to enoxaparin. This
reduced association of factor Xa inhibitors with adverse bleeding was thought to be
caused by two potential factors: a lack of thrombin interference, or the relatively low
dose that were deemed effective compared to standard enoxaparin dosage (ACC/AHA
2007; Bonaca 2009; Karthikeyan 2009).

Published reviews on the role of factor Xa inhibitors in ACS all commented on their use
in patients undergoing PCI as well as cost effectiveness (ACCP 2008; Barantke 2008;
Bonaca 2009; Karthikeyan 2009). The increased risk of catheter thrombosis associated
with factor Xa inhibitors in the patients undergoing PCI could be explained by the
unavoidable contact-pathway activation triggered by contact of the blood to catheters
during PCI. This finding is in agreement with ours. UFH was useful in inhibiting contact
coagulation through factors Xla and Xlla inhibition (Bonaca 2009; Karthikeyan 2009).
Consequently, it was recommended that fondaparinux should be administered in
adjunction to UFH for patients undergoing invasive treatments such as PCI (ACC/AHA
2007; ACC/AHA 2008; ESC Guideline 2007; ESC Guidelines 2008). Nevertheless, more
substantial data from well-planned trials in appropriate settings are needed.

Economic evidence

To supplement the main systematic review of efficacy and safety of factor Xa inhibitors
in the treatment of ACS, we sought to identify economic evaluations in which factor Xa
inhibitors are compared with other anticoagulant strategies. Systematic supplementary
searches of the NHS Economic Evaluation Database and the Health Economic
Evaluations Database identified three such economic evaluations. _

(Latour-Perez 2009, Sculpher 2009). _
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not reported. The analysis found that bivalirudin and fondaparinux were superiorin |

We did not subject the three identified economic evaluations to critical appraisal and we
do not attempt to draw any firm or general conclusions regarding the relative costs or
efficiency of the anticoagulation strategies compared. However, evidence collected
from these economic evaluations indicates that, from an economic perspective, use of
fondaparinux is (at least) a promising strategy compared with other anticoagulation
strategies in patients with non-ST-elevation acute coronary syndrome. End users of this
review will need to assess the extent to which methods and results of identified
economic evaluations may be applicable (or transferable) to their own setting.
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Dasari 2011

BACKGROUND

Crohn's disease (CD) is a common chronic inflammatory bowel disease usually
characterised by patchy granulomatous inflammation of whole thickness of bowel that
can affect any part of gastrointestinal tract. The incidence of CD is 5-10 per 100 000 per
year with a prevalence of 50-100 per 100 000 (Carter 2004). Clinical patterns include
combined small and large intestinal pattern (26% to 48%), small intestine only pattern
(11% to 48%) and colon only pattern (19% to 51%) (Munkholm 2004). Of these,
involvement of terminal ileum and colon is the most common pattern (55%).
Involvement of duodenum, oesophagus, stomach and mouth is uncommon and this
rarely occurs without concurrent disease activity in the small bowel and / or colon
(Thoreson 2007).

_ (e.g. loss of work including sick leave, early retirement, reduced
employment, and early mortality; reduced productivity of paid work; and loss of leisure
time) (Yu 2008). A recent review of applied studies on the costs of CD in the United
€2.1 billion and €16.7 billion (2006 EUR) in Europe (Yu 2008). The authors concluded
that hospitalization costs are the largest driver of direct medical costs and _
disease 3- to 9-fold higher than patients in remission (Yu 2008).

Patients with small bowel CD commonly present with an acute exacerbation
characterised by abdominal cramps, diarrhoea, malaise and loss of weight that is
primarily managed medically using steroids, immunomodulators (Azathioprine,
Mercaptopurine, Methotrexate) or biological therapy (anti-TNF agents) (Travis 2006).
Surgical treatment is required in approximately 70 percent of patients (Fazio 1993) for
failed medical therapy, recurrent intestinal obstruction, malnutrition and for septic
complications (free perforation, abscess). Reoperation is required in 70 to 90 percent of
all patients and multiple procedures in more than 30 percent (Duepree 2002) but the
disease remains incurable. Resection and anastomosis is indicated for short segment
with multiple strictures or active disease, diseased bowel with fistula, abscess or
phlegmon. Strictureplasty is a safe and effective alternative to bowel resection in view
of the potential for recurrent operative resections resulting in short bowel syndrome
(Fazio 1993).

Laparoscopy has gained wide acceptance in gastrointestinal surgery with potential
advantages of faster return to normal activity and diet, reduced hospital stay, reduced
postoperative pain, better cosmesis (Duepree 2002, Dunker 1998, Milsom 2001,
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Reissman 1996), improved social and sexual interaction (Albaz 2000) and its use is
accepted in benign and malignant colorectal diseases. Milsom (Milsom 1993) first
reported laparoscopic intestinal resection for patients with CD. Laparoscopic surgery
offers additional advantage of smaller abdominal fascial wounds, low incidence of
hernias, and decreased rate of adhesive small-bowel obstruction (Albaz 2000)
compared with conventional surgery reducing the need for non-disease-related surgical
procedures in CD population. If realised in practice, these advantages may lead to
reductions in health service utilisation following initial surgery in CD populations, with
associated reductions in costs.

There are concerns about missing occult segments of disease and critical proximal
strictures due to limited tactile ability, earlier recurrence due to possible reduced
immune response induced by laparoscopy, technical difficulty due to fragile inflamed
bowel and mesentery and the existence of adhesions, fistulas, and abscesses (Uchikoshi
2004). It is therefore important to evaluate the potential benefits and risks of
laparoscopic surgery versus open surgery in patients with small bowel CD (Lowney
2005).

DISCUSSION

This review compared the laparoscopic and open surgical options in the management of
small bowel CD. We aimed to perform a subgroup analysis to compare the commonly
performed surgical procedures, among CD patients, such as ileocolic resection and
anastomosis, small bowel resection and anastomosis, strictureplasty. However, only
two randomised controlled trials were published (total of 120 patients) comparing the
ileocolic resection and anastomosis in the management of small bowel CD and these
were included in the review.

Post operative morbidity and 30-day reoperation rates were considered as primary
outcome measures. Less number of patients in the laparoscopic group (2/61) suffered
wound infection compared to the open group (9/59) but the difference was not
statistically significant (P=0.23). Similarily, there was no significant difference in the
incidence of other postoperative complications assessed - postoperative pneumonia,
duration of postoperative ileus and urinary tract infections. The incidence of
anastomotic leak and intra abdominal abscess rates were comparable between the two
groups. The 30-day reoperation rates among the two groups were also comparable.

Surgery for small bowel CD could be technically demanding due to the inflamed bowel,
thickened mesentery and associated increased vascularity. Mobilisation of an
inflammatory mass adherent to the retroperitoneum including the ureters, gonadal
vessels and the remaining small bowel could often be difficult with conventional
surgery. Therefore, the duration of surgery is expected to be shorter with open surgery
and was reflected in the included studies [P<0.003 in Maartense 2006 and P<0.0001 in
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Milsom 2001]. For the same reasons, the amount of intra operative blood loss could be
lower with the open surgery. Mean intra operative blood loss was reported in one of the
two included studies. It was lesser in the open group (133 +/- 70 ml/ case) compared to
laparoscopic group (173 +/- 123 ml / case) although the difference was not statistically
significant [P=0.25] (Milsom 2001).

Size of the surgical incision used for laparoscopic surgery is usually smaller compared
to open surgery. As a result the patients in the laparoscopic group are expected to
experience less post operative pain and decreased need for the opioid analgesics. This
in turn should help in early mobilisation after surgery possibly contributing to earlier
discharge from the hospital. However, there was no significant difference in the amount
of opioids used amongst the two groups in the included studies [P= 0.15 Maartense
2006 and P=0.57 Milsom 2001]. Postoperative hospital stay was lower in the
laparoscopic group compared to open group but the difference was not statistically
significant [P=0.90].

Conversion rates were similar in both the trials [3 out of 30 in Maartense 2006 and 2
out of 33 in Milsom 2001]. However, it was interesting to note that Milsom et al have
performed a diagnostic laparoscopy for all their patients to assess if the candidate was
suitable for laparoscopic surgery or otherwise. Conversions were not included in the
data analysis. Maartensee et al have not performed diagnostic laparoscopy and have
treated conversions on intention-to-treat basis.

There are concerns about missing the sites of disease on laparoscopic surgery and
reduced immunity contributing to higher long term disease recurrence rates. However,
there was no significant difference in the reoperation rates for disease recurrence.

Laparoscopic surgery for abdominal conditions is known to have associated with lesser
incidence of adhesions and the incisional hernias. In the current review the numbers
were less in the laparoscopic group (3/57 vs 7/54) but the difference was not
statistically significant (P=0.19).

The main drawback of this study was small patient population and it was difficult to
make reliable conclusions. Quality of Life (QoL), an important measure of long term
outcome, was not reviewed although one of the RCTs (Eshusis 2010) reported similar
QoL in both the groups.

To supplement the main systematic review of perioperative outcomes and re-operation
rates for disease recurrence following laparoscopic surgery versus open surgery in
patients with small bowel CD, we sought to identify economic evaluations which have
compared the use of these two alternative surgical techniques in small bowel CD
patients. Systematic supplementary searches of the NHS Economic Evaluation Database
and the Health Economic Evaluations Database identified six relevant economic
evaluations. A cost-effectiveness analysis (cost consequences) conducted alongside one
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of the multi-centre randomised controlled trials included in this review compared
clinical and health-related quality of life outcomes and perioperative costs associated
with laparoscopic-assisted versus open ileocolic resection in CD patients (Maartense
2006). The economic analysis appears to have adopted a single provider (hospital)
perspective and it adopts a 3-month time horizon including and following initial
surgery. In common with the findings of the review of perioperative outcomes and re-
operation rates, the authors found no clear difference in clinical or health-related
quality of life outcomes between laparoscopic-assisted and open resection but did find
lower total direct hospital costs per patient in the laparoscopic group compared with
the open group.

A cost-effectiveness analysis (cost consequences) conducted alongside a single
empirical study (a single-centre, prospective non-randomised study) compared
postoperative clinical outcomes, return to work and perioperative costs up to discharge
associated with laparoscopic-assisted versus open ileocolic resection in CD patients
(Dupree 2002). The economic analysis appears to have adopted a single provider
(hospital) perspective. It found shorter post-operative recovery time, faster return to
work and lower total direct hospital costs per patient in the laparoscopic-assisted group
compared with the open group.

A cost-effectiveness analysis (cost consequences) conducted alongside a single
empirical study (a single-centre, retrospective, non-randomised study, with patients in
the two groups matched for age, gender, diagnosis, type of resection and date of

operation), compared postoperative clinical outcomes and perioperative costs
associated with laparoscopic versus open ileocolic resection in CD patients (Young-

Fadok 2001. The economic analysis appears to have adopted a societal perspective. I

health care and indirect costs per patient in the laparoscopic group compared with the

_ (single centre, prospective non-randomised study) _

(Msika 2001)..

A cost effectiveness analysis (cost consequences) conducted using a single centre, non-
randomised, retrospective analysis of a hospital database) compared clinical outcomes
and hospital charges associated with laparoscopic-assisted versus open ileocolic
resection in CD patients (Shore 2003). The economic analysis appears to have adopted a
single provider (hospital) perspective. Mean follow-up (time horizon) was 17.2 months
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(laparoscopic group) and 18.7 months (open group) It found lower hospital charges per
patient in the laparoscopic-assisted group compared with the open group.

A cost analysis (prospective cohort study) compared direct perioperative health care
costs and indirect costs (lost working days during sick leave) associated with
laparoscopic-assisted versus open ileocolic resection in CD patients (Scarpa 2009). The
economic analysis appears to have adopted a societal perspective. It found lower costs
per patient for hospital stay in the laparoscopic-assisted group compared with the open
group, but no difference in total costs (where total costs combine direct perioperative
health care costs with costs associated with lost working days during sick leave).

We did not subject theses six identified economic evaluations to critical appraisal and
we do not attempt to draw any firm or general conclusions regarding the relative costs
or efficiency of the surgical techniques compared. Also, with the exception of Maartense
2006, all the economic evaluations we identified were conducted within the framework
of single, empirical studies with non-randomised study designs. The body of available
economic evidence is therefore likely to be at high risk of bias and results should be
viewed with caution. Additionally, the majority of those economic evaluations we
identified assessed (short-term) perioperative costs (and outcomes) only, were
conducted in single centres, and adopted a limited single provider perspective.

Taking into account these limitations, there was consistency between economic
evaluations in the finding that short-term direct health care costs were, on average,
lower amongst CD patients who underwent laparoscopic-assisted or laparoscopic
surgery compared with those who underwent open surgery. When considered
alongside the principal finding from our main review of intervention effects that there is
no clear difference in perioperative outcomes and re-operation rates for disease
recurrence between laparoscopic-assisted or laparoscopic and open techniques, the
available economic evidence indicates that, from an economic perspective,
laparoscopic-assisted or laparoscopic ileocolic resection may be promising techniques,
as comparably safe and lower cost alternatives to open surgery, in CD patients. End
users of this review will need to assess the extent to which methods and results of
identified economic evaluations may be applicable (or transferable) to their own
setting.
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Wildschut 2011

DISCUSSION

Second trimester medical abortion regimens have evolved greatly over the past 20
years with increasing availability of prostaglandin analogues and anti-progesterone
agents such as mifepristone. Older regimens such as instillation of hypertonic saline or
prostaglandin F2 although effective in provoking abortion, were associated with higher
rates of serious adverse events than are modern methods (Bygdeman and Gemzell-
Danielsson 2008).

Randomised comparisons included in this review demonstrate that misoprostol is the
prostaglandin analogue of choice: it is as effective or more effective than other studied
prostaglandins and has the preferable characteristics of heat stability and multiple
administrative routes. However, in settings where prostaglandins are not available for
second trimestermedical abortion, extra-amniotic instillation of ethacridine lactate may
be an alternative (Comparisons 23, 24) (Hou 2010). However, limited information is
available percentage of women needing a surgical intervention for incomplete abortion
and the safety outcomes of ethacridine lactate, given the small number of subjects
studied. When using extraamniotic instillation of drugs, the catheter tends to be
expelled as the cervix dilates, before the abortion process is self-sustaining. For this
reason, supplementary infusions of oxytocin are commonly used (Kelekci 2006; WHO
technical report series) which also increases the associated costs. Furthermore, intra-
amniotic injection of drugs is potentially dangerous as accidental injection into maternal
tissue or placenta can result in local tissue damage or harmful absorption into the
maternal circulation (WHO technical report series). For this reason, the drugs should
only be given by skilled operators. Intra-amniotic injection of drugs may also induce
infection into the amniotic cavity (WHO technical report series).

Misoprostol when used alone is an effective inductive agent; however, it appears more
efficient when combined with mifepristone, although the evidence from randomised
trials is limited. In fact, there is only one relatively small randomised study (Kapp 2007)
comparing the effect of misoprostol + mifepristone with misoprostol only (Comparison
2). This study demonstrated that the addition of mifepristone in second trimester
abortion reduces the induction to abortion interval from 18 hours (95% CI 1 to 22) to
10 hours (95% CI 8 to12), while the occurrence of side-effects in both groups was
similar. Indirect evidence, however, suggests a beneficial effect of adding mifepristone
to prostaglandin tablets or gel since the induction-to-abortion interval is generally
shorter in regimens using mifepristone + prostaglandins (Comparisons 1, 3, 4, 5 and 7)
than those using prostaglandins alone (Comparisons 9, 10, 11, 12, 13, 14, 15, 16,17, 18
and 19). Additionally, mifepristone is known to potentiate the uterine effect of
misoprostol and is superior to misoprostol alone in first trimester abortion.
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Misoprostol may be administered by different routes, the oral route being the least
effective (Comparisons 3, 4 and 5). For regimens using misoprostol, vaginal dosing
appears to be the most efficient when compared to both oral and sublingual regimens.
Among multiparous women undergoing medical abortion with misoprostol alone,
sublingual administration appears equally effective as vaginal administration. No study
of second trimester medical abortion has compared vaginal with buccal administration
of misoprostol.

The optimal dose of vaginally administered misoprostol is difficult to ascertain since
there are no randomised studies comparing various dosing schemes for vaginal
administration. Four randomised clinical trials showed that the induction to abortion
interval with 3-hourly vaginal administration of prostaglandins was significantly
shorter than 6-hourly administration without significant increase in side-effects
(Comparisons 15 and 16).

There is insufficient data to make any gestational, age-specific recommendations on the
dosage and regimen for abortion. Since the uterus becomes more sensitive to
prostaglandins with increasing gestational age, reducing the dosage or frequency of
administration should be considered at later gestational ages (Ho 2007). The age range
considered in this review includes 12 through 28 weeks of gestation. Overall, from the
design of the included studies, there is no indication for confounding by gestational age.

Other considerations for second trimester medical abortion regimens which could not
be addressed in this review include the effect on the abortion process of the use of pre-
procedure feticide to avoid the occurrence of a fetus with signs of life at abortion, and
therapeutic strategies for women who have not aborted after 24 hours of treatment.

There are considerable differences in practices regarding the management of the
placenta following the expulsion of the fetus. We considered surgical evacuation any
procedure where an instrument was introduced into the uterine cavity. Indications for
surgical evacuation include the removal of retained products of the placenta and heavy
vaginal bleeding, where reported. Fewer women required surgical evacuation when
misoprostol was administrated vaginally when compared to women having mid-
trimester abortion by intra-amniotic instillation of PGF2 (OR 0.52, 95% CI 0.31 to 0.87)
(Comparison 9). Apart from the latter finding, there were no statistically significant
differences in reported frequencies of surgical removal of the placenta among women
undergoing misoprostol-induced abortions when compared to other regimens.

Diarrhoea is the most common adverse reaction that has been reported consistently
with misoprostol, but it is usually mild and self limiting. Nausea and vomiting may also
occur and generally resolves in two to six hours (Tang 2007). Uterine rupture is a rare
but serious complication of abortion in the second trimester of pregnancy, especially in
women with a previous uterine scar (Berghella 2009).Uterine rupture is uncommon and
did not occur during any of the included trials; thus, its relative risk with differing
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medical regimens are not informed by this review.

Summary of main results

Thirty-six randomised controlled trials were included in the review. The included
studies addressed the various agents for pregnancy termination and methods of
administration which were grouped into 28 comparisons. When used alone,
misoprostol is an effective inductive agent, though it appears to bemore effective in
combination with mifepristone.

Misoprostol is preferably administered vaginally, although among multiparous women
sublingual administration appears equally effective. The optimal dose of vaginally
administered misoprostol could not be determined, as no randomised studies could be
identified. Low doses of misoprostol are associated with fewer side-effects, while
moderate doses are more efficient in completing abortion. Four randomised controlled
trials showed that the induction to abortion interval with 3-hourly vaginal
administration of prostaglandins is significantly shorter than 6-hourly administration
without a significant increase in side-effects.

Many studies reported the need for surgical evacuation in a considerable number of
women undergoing mid-trimester termination. Indications for surgical evacuation
include the removal of retained products of the placenta and heavy vaginal bleeding.
Fewer women required surgical evacuation when misoprostol was administrated
vaginally when compared with those having intra-amniotic instillation of PGF2a . Apart
from the latter finding, there were no statistically significant differences in reported
frequencies of surgical removal of the placenta among women undergoing misoprostol
induced abortions when compared to other regimens. Diarrhoea was more common
among women having misoprostol when compared to other agents. However, diarrhoea
is reportedly mild and self limiting.

Overall completeness and applicability of evidence
The results of this review fit well into the current practices of midtrimester termination
of pregnancy.

Quality of the evidence
All randomised controlled trials, most of these being unblinded. Given the heterogeneity
of the some studies included in the review, the internal validity of the findings is limited.

Potential biases in the review process
None.

Agreements and disagreements with other studies or reviews
Agree with recent Society for Family Planning Guidelines, in press.

Economic evidence
To supplement the main systematic review of the efficacy and side-effects of medical
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Komossa 2011

BACKGROUND

Description of the condition

Schizophrenia is usually a chronic and disabling psychiatric disorder which afflicts
approximately one per cent of the population world-wide with little gender differences.
The annual incidence of schizophrenia averages 15 per 100,000, the point prevalence
averages approximately 4.5 per population of 1000, and the risk of developing the
illness over one’s lifetime averages 0.7%. (Tandon 2008). Its typical manifestations are
positive symptoms such as fixed, false beliefs (delusions) and perceptions without cause
(hallucinations), negative symptoms such as apathy and lack of drive, disorganisation of
behaviour and thought, and catatonic symptoms such as mannerisms and bizarre
posturing (Carpenter 1994). The degree of suffering and disability is considerable, with
80%-90% not working (Marvaha 2004) and up to 10% dying (Tsuang 1978). In the age
group of 15-44 years, schizophrenia is among the top 10 leading causes of disease-
related disability in the world (WHO 2001).

The global economic burden of schizophrenia is high and the costs-of illness are wide-
ranging. A 2004 review of international cost-of-illness studies indicated that the impact
of schizophrenia on health care budgets is typically between 1.5% and 3% of total
national health care expenditures and that costs fall not only on the healthcare sector
but also on other parts of the public sector, patients, families, and wider society (Knapp
2004). An earlier review of international cost-of-illness studies indicated that annual
costs of schizophrenia ranged from $139 million in Australia (1994 USD) to $65.2
billion in the United States (1994 USD) (Genduso 1997).

Description of the intervention

Conventional antipsychotic drugs such as chlorpromazine and haloperidol have
traditionally been used as first-line antipsychotics for people with schizophrenia (Kane
1993). The reintroduction of clozapine in the United States of America and a finding that
clozapine was more efficacious and associated with fewer movement disorders than
chlorpromazine (Kane 1988) has boosted the development of so-called “atypical” or
new (second) generation antipsychotics (SGA).There is no good definition of what an
“atypical” or SGA is, but they were initially said to differ from typical antipsychotics in
that they do not cause movement disorders (catalepsy) in rats at clinically effective
doses (Arnt 1998). The terms “new” or “second generation” antipsychotics are not much
better, because clozapine is a very old drug. According to treatment guidelines (APA
2004; Gaebel 2006) SGAs include drugs such as amisulpride, aripiprazole, clozapine,
olanzapine, quetiapine, risperidone, sertindole, ziprasidone and zotepine, although it is
unclear whether some old and cheap compounds such as sulpiride or perazine have
similar properties (Méller 2000). The SGAs raised major hopes of superior effects in a
number of areas such as compliance, cognitive functioning, negative symptoms,
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movement disorders, quality of life and the treatment of refractory people with
schizophrenia.

Indeed, evidence from international reviews of cost-of-illness studies indicates the
potential economic benefits associated with such effects; inpatient care has been
identified as a key driver of direct healthcare costs, which suggests that relapse
prevention, including through prescription of more effective and acceptable
antipsychotics, can play an important role in reducing overall health care costs (Knapp
2004, Genduso 1997). In one US study, the national annual direct cost of hospital
admissions for relapsing schizophrenia patients was estimated at $2.3 billion (1993
USD), with loss of neuroleptic efficacy accounting for approximately 63 per cent of
rehospitalisation costs and neuroleptic noncompliance for about 37 per cent (Weiden
1995).

How the intervention might work

Risperidone has high affinity to 5-HT2 and D2 receptors; it also binds to al receptors
and with lower affinity to H1 and a2 receptors. It was developed following the
observation that a selective serotonin receptor blocker (ritanserin) produced a
beneficial effect when combined with conventional neuroleptics (Gupta 1994; Curtis
1995). Risperidone is described to have no affinity to cholinergic receptors. Although
being a potential D2 antagonist it causes less motor retardation and cataleptic
symptoms than typical antipsychotics (Janssen-Cilag 2005).

Why it is important to do this review

The debate as to how far the SGA improve these outcomes compared to conventional
antipsychotics continues (Duggan 2005; El-Sayeh 2006) and the results from recent
studies are sobering (Jones 2006; Lieberman 2005). Nevertheless, in some parts of the
world, especially in the highly industrialised countries, SGA have become the mainstay
of treatment. The SGAs also differ in terms of their costs: while amisulpride and
risperidone are already generic in many countries in 2009, aripiprazole, olanzapine,
quetiapine, sertindole and ziprasidone are still not. Therefore the question as to
whether they differ from each other in their clinical effects becomes increasingly
important. In this review we aim to summarise evidence from randomised controlled
trials that compared risperidone with other SGAs.

DISCUSSION
Summary of main results

1. General

In the last years the number of randomised risperidone trials has dramatically
increased. A previous Cochrane review comparing risperidone with other SGA drugs
included only nine RCTs (Gilbody 2000). The current review includes 45 RCTs, although
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we had more stringent inclusion criteria and excluded open RCTs. Nevertheless, many
problems that were identified by the previous review have not been solved:

The number of participants leaving schizophrenia trials prematurely remain high
(Wahlbeck 2001). The overall attrition of 47% in the included studies is a threat to the
validity of the findings. Adverse events were often only reported if they had a frequency
of 5%/10% or greater. This procedure results in underreporting of rare but important
adverse effects. We suggest to abandon the >5%/10%frequency rule for reporting of
adverse effects and suggest that all adverse events should be reported instead, for
example as online supplements that are nowadays made available by most journals.

Most trials provided data on leaving the studies early and overall efficacy. Outcomes
that are possibly more important for daily life such as general functioning or
satisfaction with treatment are rarely presented. Authors keep using different criteria
for 'response to treatment’ making comparisons difficult, although validated
suggestions for the presentation of response to treatment are available (Leucht 2005a;
Leucht 2005b; Van Os 2006).

More than half of the 45 included trials were categorised as 'short term’ studies and
only eight were 'long-term’ studies with a length of more than 26 weeks. Schizophrenia
is a chronic, often life-long disorder, making more long-term studies necessary.

60% of the studies were sponsored by pharmaceutical companies producing either
risperidone or its comparator drugs, whereas only 31% of the studies had a neutral
sponsor (the sponsor of the remaining RCTs remained unclear). Due to the inevitable
conflict of interest, industry sponsorship is a concern (Heres 2006).

Finally, most studies compared risperidone with clozapine, olanzapine and quetiapine.
Fewer RCTs comparing risperidone with amisulpride, aripiprazole, sertindole and
ziprasidone are available, and comparisons with zotepine are completely missing.

2. Comparison 1. Risperidone versus amisulpride

2.1 Leaving the studies early

There were no significant differences in the number of participants leaving the studies
early due to any reason, due to adverse events or due to inefficacy of treatment. These
results suggest a similar overall acceptability, tolerability and efficacy of risperidone
and amisulpride. Nevertheless, four studies with 622 participants do not provide a firm
basis for such a conclusion. Furthermore, although the overall rate of participants
leaving the studies early of 33.2% was lower than that of some other comparisons, it
was still considerable.

2.2 Efficacy outcomes (global state, overall and specific mental state)
There was no clear efficacy difference between risperidone and amisulpride. There was
a significant superiority of amisulpride in terms of 50% BPRS reduction. However, this
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result was based on only one trial and may have well occurred by chance alone, given
the high number of statistical tests applied (Sechter 2002). Furthermore, the same trial
did not find any difference in the mean values at endpoint of the BPRS.

2.3 General functioning

A single study using the SOFAS scale reported on social functioning and found no
difference between risperidone and amisulpride. Pragmatic studies that are conducted
in situations that are more similar to routine care are needed to address this important
outcome.

2.4 Adverse effects

There were some data on extrapyramidal side effects, cardiac effects, prolactin
associated side effects, sedation, seizures and death. Besides the reporting on sexual
dysfunction which indicated a benefit for amisulpride, the only adverse event showing a
significant difference was weight gain which was 1kg more in the risperidone group.
This difference was found in short- to medium-term studies. It may well be that the
difference would be more pronounced in the long term, but longer studies are needed to
verify this assumption. Nevertheless, if metabolic issues are a concern, amisulpride may
be a better choice than risperidone.

3. Comparison 2. Risperidone versus aripiprazole

3.1 Leaving the studies early

Again, the number of participants leaving the two studies early was considerable
(34.4%).There was no significant difference between both compounds, suggesting that
their acceptability is similar, but two included studies - both sponsored by the
manufacturers of aripiprazole - are no firm basis for any conclusion.

3.2 Efficacy outcomes (global state, overall and specific mental state)

There were no statistically significant differences in global state, general mental state,
positive and negative symptoms. The currently available small evidence base does thus
not suggest a difference in efficacy between both compounds. Nevertheless, "no
evidence of effect does not mean evidence of no effect” (Tarnow-Mordi 1999).

3.3 Adverse effects

Limited data were available on extrapyramidal side effects, cardiac effects, cholesterol,
glucose, prolactin increase, prolactin associated side effects and weight gain. There was
a significant benefit for aripiprazole in terms of dystonia, QTc abnormalities, prolactin
increase and cholesterol levels, whereas tremor was less frequent in the risperidone
group. Overall risperidone” s tolerability profile may be somewhat worse than that of
aripiprazole, but these results are based on very limited data. Any conclusion would be
premature.

4. Comparison 3. Risperidone versus clozapine
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4.1 Leaving the studies early

The 11 included studies showed a considerable overall attrition of 33.4%. Although this
attrition was not as high as in some other comparisons of this review, it nevertheless
limits the interpretation of all results beyond the outcome of leaving the studies early.

A similar number of participants in the risperidone and the clozapine groups left the
studies early due to any reason, suggesting a comparable overall acceptability of both
compounds. Nevertheless, there were significant differences in the reasons why
participants left the studies.

Adverse events were a greater problem in the clozapine group. Clozapine is associated
with a number of serious and partly dangerous adverse effects such agranulocytosis,
seizures, sedation or weight gain (see 4.4 below), which may explain risperidone’s
superiority in this regard.

Inefficacy of treatment led more frequently to leaving the studies early in the
risperidone group. This suggests a certain efficacy superiority of clozapine. Indeed,
clozapine was associated with a somewhat more pronounced reduction of positive
symptoms than risperidone, although the difference was not robust (see 4.2 below).

4.2 Efficacy outcomes (global state, overall and specific mental state)

The only significant difference between risperidone and clozapine was a superiority of
the latter in terms of positive symptoms. Even this difference was not robust, because
when two studies with possibly skewed data were excluded it was no longer
statistically significant.

This failure to find clozapine superior was surprising, because clozapine is generally
considered to be the most efficacious antipsychotic drug available. This superiority has
recently been confirmed by the industry independent studies CATIE II (McEvoy 2006)
and CUtLASS (Lewis 2006) which could not be included here. The clozapine group of
CATIE Il was a non-blinded study arm and CUtLASS compared clozapine with a number
of second generation antipsychotics as a group.

One reason for the failure to find a consistent superiority of clozapine may be that
efficacy was addressed in different ways (e.g. different scales or different definitions of
response to treatment), making a summation difficult. Indeed at most six out of 11
studies could be combined in a meta-analysis, and frequently the results were even
based on only one RCT.

Another possible explanation may be relatively low clozapine doses. The mean doses in
two pivotal studies demonstrating clozapine’s superiority to first-generation
antipsychotic drugs were 600mg/day (Kane 1988) and 523mg/day (Rosenheck 1997).
A randomised, blinded dose finding study found that a clozapine dose of 600mg/day
was more efficacious than lower doses (Simpson 1999). In contrast, of the 11 trials
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included in this review only two studies had mean clozapine doses higher than 500mg/
day (Volavka 2002: 526mg/day; Azorin 2001: 642 mg/day), and indeed the latter study
found a superiority of clozapine. Several trials limited the upper clozapine dose range to
400mg/day. Nevertheless, a definitive, industry independent trial with sufficient
clozapine doses is necessary to establish the relative efficacy of clozapine and
risperidone.

4.3 General functioning

Only a very small study reported on general and social functioning, but found no
significant difference between groups. From a more global public health perspective,
but also for people with schizophrenia, it may be more important to know whether a
drug improves functioning in the community than whether it reduces symptoms. It is
therefore disappointing that so few data on these important outcomes were available.

4.4 Adverse effects

Very few data on extrapyramidal side effects, cardiac effects, change in cholesterol level,
death, prolactin increase and associated side effects, sedation, seizures, and low white
blood cell count were available. At most five (sedation, white blood cell count) to six
(use of anti-parkinson medication) out of 11 included studies could be combined in a
meta-analysis. This may well reflect selective reporting and limits the conclusions.

Nevertheless, risperidone was associated with clearly more use of antiparkinson
medication than clozapine. Use of antiparkinson medication is a useful proxy measure
of movement disorders. One out of six people treated with risperidone instead of
clozapine suffered from these very unpleasant adverse events which are well visible
and can therefore contribute to the stigma associated with schizophrenia.

Risperidone also produced more prolactin increase than clozapine. This result was
based on only two RCTs, but prolactin increase is a well-known adverse event of
risperidone. The long-term consequences can be osteoporosis and sexual side effects,
although the latter could not be demonstrated in this review, at least partly because the
individual studies presented so few data.

Conversely clozapine was associated with more seizures, sedation and weight gain. One
out of 14 participants treated with clozapine instead of risperidone had a seizure. This
is a considerable and clinically important difference, because seizures are dangerous
adverse events. Clozapine is well known for its sedating effects. Many people taking
antipsychotic drugs do not like the sedation associated in varying degrees with these
compounds, but sometimes sedation is only transient. The weight gain produced by
clozapine is a major concern, because in the long term it can lead to diabetes and
cardiovascular diseases such as myocardial infarction or stroke. It is reassuring that -
despite the limited data available - the review was able to document some of the
expected differences in tolerability between risperidone and clozapine. Clinicians and
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people with schizophrenia may use the results in their choice of drug.
5. Comparison 4. Risperidone versus olanzapine

5.1 Leaving the studies early

Risperidone and olanzapine have been compared in a relatively large number of 23
blinded RCTs and 3207 participants. Nevertheless, the high overall rate of participants
leaving the studies early (52%) is a source of concern. The field must urgently find ways
to decrease the amount of attrition in schizophrenia trials, because the typically high
discontinuation rates make the validity of the results questionable.

Risperidone may be a somewhat less acceptable treatment than olanzapine for people
with schizophrenia, because more participants in the risperidone group left the studies
early due to any reason. In addition, more risperidone treated participants left the
studies early due to inefficacy of treatment. This may reflect a somewhat better efficacy
of olanzapine which is also supported by a stronger improvement of the participants’
general mental state (see below). Leaving the studies early due to adverse events
showed no difference between groups suggesting a similar overall tolerability of
risperidone and olanzapine

5.2 Efficacy outcomes (global state, overall and specific mental state)

Most data were available for the general mental state (PANSS total score, 15 RCTs) and
positive and negative symptoms of schizophrenia (PANSS positive and negative
subscore, 13 RCTs). Olanzapine was slightly superior in the improvement of the general
mental state, but not superior for specific symptoms of schizophrenia. The difference
was numerically very small (two points difference on the PANSS total score) and of
questionable clinical importance. Only three studies reported on responder rates
defined as 'at least 50% reduction of the PANSS total score’ and found a marginal but
statistically significant difference in favour of olanzapine (RR 1.09). A number needed to
harm could not be calculated, because the risk difference was not significant. Most other
efficacy-related outcomes were based on very small numbers and showed equivocal
results.

5.3 Quality of life

The results suggested a better quality of life of participants treated with olanzapine
compared to risperidone. Since only two studies provided data on this outcome, any
recommendation for practice would be premature.

5.4 Cognitive functioning
Only two studies compared the cognitive effects of risperidone and olanzapine and
found no significant difference between groups.

5.5 Service use
In three trials a similar number of participants in the risperidone and olanzapine groups
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had to be rehospitalised. This lack of a difference suggests a similar efficacy of both
compounds. Or possible efficacy differences are so small that they do not translate in
more global outcomes such as rehospitalisation.

5.6 Adverse effects

The adverse effects that occurred in a statistically significantly different frequency can
be grouped in three categories. Olanzapine was associated with more weight gain and
associated metabolic problems such as cholesterol and glucose increase. Therefore,
risperidone might be a more appropriate treatment for people at risk to develop a
metabolic syndrome, overweight people, individuals suffering from diabetes or those
with high cholesterol levels.

Risperidone produced some extrapyramidal side effects more frequently than
olanzapine. Namely, the participants in the risperidone group used more antiparkinson
medication and suffered more frequently from akathisia and parkinsonism. Although
the number needed to treat for use of antiparkinson medication was relatively high
(NNT 17), movement disorders are very unpleasant side effects and should be avoided.

Risperidone was also associated with clearly more prolactin increase and related sexual
dysfunctions such as abnormal ejaculation in men and amenorrhea in women. Clinicians
and people with schizophrenia may consider these different tolerability profiles of both

compounds in their drug choice.

6. Comparison 5. Risperidone versus quetiapine

6.1 Leaving the studies early

We included 11 studies with 3770 participants in this comparison. This could be a
reasonable basis for the examination of the relative effects of risperidone and
quetiapine, but the overall discontinuation rate was high (56.7%). Such high attrition
limits the interpretation of any other results beyond the outcome leaving the studies
early. If more than 50% of the data must be estimated by statistical modelling, the
validity of the findings is called into question. Nevertheless, there was no clear
difference in the number of participants leaving the studies early due to any reason or
due to adverse events, suggesting a similar overall acceptability and tolerability of
risperidone and quetiapine. Only the outcome leaving the studies early due to inefficacy
tended to favour risperidone, which is consistent with a certain efficacy superiority of
risperidone (see 6.2 below).

6.2 Efficacy outcomes (global state, overall and specific mental state)

The only statistically significant differences in efficacy were found for the general
mental state and positive symptoms. Risperidone was more efficacious than quetiapine
in these aspects of psychopathology. Nevertheless, the differences were small (e.g. only
3 points on the PANSS total score). The clinical relevance of this difference is difficult to
interpret. Unfortunately, dichotomous data on response to treatment, which can be
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interpreted more intuitively, were rarely indicated. Only four studies (less than half of
those available for the PANSS total score) showed a trend in favour of risperidone in
terms of 'no important improvement of the participants’ global state’ (P = 0.06) which
did not reach the conventional 5% level of statistical significance.

6.3 Adverse effects

Adverse effects were available for at least one adverse effect, cardiac effects, cholesterol
increase, changes in serum glucose, increase of prolactin level and associated side
effects, death, extrapyramidal side-effects, sedation, weight gain and white blood cell
count. Among these, risperidone was worse than quetiapine in various measures of
extrapyramidal side effects and prolactin associated effects. Although the differences
were not very large (e.g. among 20 participants treated with risperidone instead of
quetiapine one needed antiparkinson medication) extrapyramidal side effects are very
unpleasant adverse events which should be avoided. Prolactin increase can lead to
sexual side effects and indeed the frequency of amenorrhea and galactorrhea was
approximately two times higher in the risperidone group.

Conversely quetiapine was associated with more sedation and cholesterol increase than
risperidone. The long-term consequences of the latter adverse event can be
cardiovascular problems such as myocardial infarction or stroke.

These differences in the side effect profile and the slightly better efficacy of risperidone
may be weighed in drug choice.

7. Comparison 6. Risperidone versus sertindole

Again only two studies could be included in this comparison and one of the studies
(Kane 2005) has to date only been published as a conference poster presenting limited
information. This evidence base is too limited to draw firm conclusions.

7.1 Leaving the studies early

Although the number of participants leaving the studies early due to any reason was
considerable (33.7%), there was no significant difference between sertindole and
risperidone, suggesting a similar overall acceptability of treatment. Specific reasons for
leaving the studies early (adverse events, inefficacy of treatment) did not show a
difference between both compounds either.

7.2 Efficacy outcomes (global state, overall and specific mental state)

There was no clear difference in efficacy based on CGI, PANSS totals score, PANSS
positive and negative subscore. Nevertheless, the results on the general mental state as
measured by the PANSS total score were heterogeneous. One study suggested that in
people with treatment-resistant schizophrenia, risperidone may be somewhat more
efficacious (Kane 2005), while in the other study without this criterion, no difference
was found (Azorin 2006). Any interpretation is certainly limited by the small number of
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included trials and participants. Replications are needed.

7.3 General functioning

Only one short-term study provided data on general functioning and showed no
difference between groups. We believe that long-term, real world, pragmatic studies are
needed to examine this important outcome.

7.4 Adverse effects
There were some data on extrapyramidal symptoms, cardiac effects, cholesterol,
glucose, sedation, sexual dysfunction, suicide and weight gain.

These limited data suggest that akathisia and parkinsonism may occur more frequently
under treatment with risperidone than with sertindole. However, relatively high
risperidone dose ranges of 4-10 mg/day and 4-12 mg/day in the two included studies
must be taken into account. It is well known that the EPS risk of risperidone is dose
related and lower doses (e.g. 2-8mg/day) may produce similar efficacy, but are better
tolerated (Marder 1994).

Conversely cardiac effects (QTc prolongation), male sexual dysfunction and weight
change indicated a benefit for risperidone. These differences in tolerability may be
considered in drug choice. Due to the known effects of sertindole on the QTc interval,
the drug cannot be recommended for people with schizophrenia and cardiac problems.
The long-term consequences of weight gain such as diabetes and cardiovascular disease
can be dramatic.

8. Comparison 7. Risperidone versus ziprasidone

Data based on three studies were available for this comparison. Similar to the
comparisons with olanzapine and quetiapine, a very high overall attrition of 63.1%
clearly limits the interpretation of any findings beyond the outcome leaving the study
early.

8.1 Leaving the studies early

As fewer participants in the risperidone group than in the ziprasidone group left the
studies prematurely, risperidone may be more acceptable for people with
schizophrenia. As there were no significant differences in specific reasons (adverse
events of inefficacy of treatment) for study discontinuation, the reason for this better
acceptability is unclear.

8.2 Efficacy outcomes (global state, overall and specific mental state)

A statistically significant, but numerically small benefit (4 points difference on the
PANSS total score) for risperidone was present in general mental state and in positive
symptoms. Although the small number of included trials and the high drop-out rates
limit the validity of this finding, risperidone maybe somewhat more efficacious for the
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positive symptoms of schizophrenia than ziprasidone. Whether the numerically small
difference is clinically important is again difficult to say. Unfortunately dichotomous
data on response to treatment which can be more intuitively understood were only
reported by a single study which did not find a significant difference. It cannot be
excluded that selective reporting played a role.

8.3 Adverse effects

Ziprasidone was more tolerable than risperidone concerning a number of adverse
events: certain extrapyramidal side effects, glucose levels, cholesterol increase,
prolactin increase, and weight gain.

In treatment decisions this better tolerability profile of ziprasidone needs to be
weighted with the somewhat lower efficacy, always keeping in mind the small amount
of available data.

9. Summary

The review currently includes 45 at least single blind studies and 7760 participants. The
number of RCTs available for each comparison varied: four studies compared
risperidone with amisulpride, two with aripiprazole, 11 with clozapine, 23 with
olanzapine, 11 with quetiapine, two with sertindole, three with ziprasidone and none
with zotepine. Attrition from these studies was high (46.9%). This high attrition makes
the interpretation of the results problematic, because half of the results must be
estimated by statistical modelling. Furthermore, 60% were industry sponsored, which
can be a source of bias.

Risperidone was slightly less acceptable than olanzapine, and slightly more acceptable
than ziprasidone in terms of leaving the studies early due to any reason. The results of
all other comparisons were equivocal. There were also only few differences in
efficacyrelated outcome; risperidone may be somewhat more efficacious than
quetiapine and ziprasidone, but slightly less efficacious than olanzapine and clozapine.
Whether the differences are clinically meaningful is difficult to say, because most
studies reported the mean scores of rating scales, whereas only a few reported more
intuitive data on response to treatment and used different definitions for this.

It was the best documented tolerability difference of the review that risperidone
produced somewhat more extrapyramidal side effects than a number of other SGA
drugs (all except for amisulpride and aripiprazole compared to which only a few RCTs
were available). Risperidone also increased prolactin levels clearly more than all
comparators, except for amisulpride and sertindole for which no data were available.

Other differences in adverse effects were less well documented, but risperidone may
well produce more weight gain and/or associated metabolic problems than
amisulpride, aripiprazole and ziprasidone, but less than clozapine, olanzapine,
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quetiapine and sertindole. It may be less sedating than clozapine and quetiapine,
lengthen the QTc interval less than sertindole, produce fewer seizures than clozapine
and less sexual dysfunction in men than sertindole.

Overall completeness and applicability of evidence

The amount of RCTs comparing risperidone with the other SGA drugs varied
substantially. A high number of studies compared risperidone with olanzapine with
risperidone (N = 23). A reasonable amount of trials comparing olanzapine with
clozapine (N = 11) and quetiapine (N = 11) was available. In contrast, few trials
compared olanzapine with amisulpride (N = 4), aripiprazole (N = 2), sertindole (N = 2)
and ziprasidone (N = 3). We did not identify any RCT comparing risperidone with
zotepine. Therefore the evidence is incomplete.

Furthermore, it is also obvious that most of the studies reported on leaving the studies
early due to any reason and overall symptoms of schizophrenia. All other outcomes
were usually based on much smaller numbers. Very little information is available on
general functioning, satisfaction with care or cognition. These outcomes may be more
important for people suffering from schizophrenia than the improvement of symptoms.
Only three included studies reported on service use, although such data would be
crucial for policy makers.

Most of the included studies had tight inclusion criteria limiting external validity.
Further effectiveness studies are needed.

Quality of the evidence

A major threat for the quality of the evidence is the high overall attrition of 47% in the
studies. It is questionable whether even a sophisticated statistical method can account
for such a high percentage of participants leaving the studies before their end. Most
studies used the last observation carried forward method which is based on the
assumption that a participant leaving a study early would not have changed if he had
stayed in the study. This assumption can obviously be wrong.

All included studies were stated to be randomised and all but seven studies were
double-blind. The remaining seven trials described blinded raters. Nevertheless, the
randomisation and blinding methods were rarely described. The study authors did also
not make attempts to verify whether blinding was successful.

The majority of the trials fell in the short-term category, which is problematic in a
chronic disease such as schizophrenia. All these factors limit the overall quality of the
evidence.

Potential biases in the review process
We are not aware of obvious flaws in our review process. Nevertheless, we admit that
we present only a selection of outcomes. Although these outcomes were defined a priori
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in the protocols and although we think that we made a meaningful selection, other
people may have different opinions and differences in other outcomes may have been
missed.

Agreements and disagreements with other studies or reviews

Many new RCTs have compared risperidone with other SGA drugs since the publication
of a previous Cochrane review on the same topic (Gilbody 2000). Gilbody 2000 included
only nine RCTs which compared risperidone with clozapine, olanzapine and
amisulpride. Due to this large difference in sample size the reviews are hardly
comparable. Nevertheless, as in our review risperidone was overall as acceptable as
clozapine for people with schizophrenia (leaving the study early due to any reason), but
slightly less acceptable than olanzapine. Efficacy data tended to favour clozapine and
olanzapine, but statistically significant effects were rare which is not surprising, because
even in the current much larger review the differences were small. Risperidone also
produced more extrapyramidal side effects but less weight gain than olanzapine, while
very few side effect data compared to clozapine were available. As in the current review
there were no major differences between risperidone and amisulpride and the evidence
base has grown only slightly (from one to four RCTs).

Another more recent review specifically compared risperidone with olanzapine
(Jayaram2006). Again, more participants in the risperidone group left the studies early
due to any reason, but there were no clear differences in the efficacy of both
compounds. Risperidone produced more extrapyramidal side effects, but less weight
gain and associated metabolic effects than olanzapine. Overall, we believe that many
findings of the previous reviews are compatible with the current report. Therefore, the
evidence has become more robust, although still insufficient in quality, over time.

Economic evidence

To supplement the main systematic review of effects, we sought to identify economic
evaluations which have compared risperidone with other atypical antipsychotics for
people with schizophrenia or other schizophrenia-like psychoses. Systematic
supplementary searches of the NHS Economic Evaluation Database and the Health
Economic Evaluations Database identified 11 relevant economic evaluations. Nine of
these 11 economic evaluations were either cost-effectiveness analyses or cost-utility
analyses conducted within the framework of a decision model (Beard 2006, Edwards
2008, Edwards 2005, Furiak 2009, Geitona 2008, Kongsakon 2005, McIntyre 2010,
Mortimer 2003, Obradovic 2007).

One economic evaluation was a cost analysis conducted within the framework of a
retrospective cohort study utilising Medicaid medical and pharmacy claims data and
focusing on children and adolescents treated with antipsychotic agents (including five
atypical antipsychotics covered in this review), amongst whom 8.7% of the treated
cohort were diagnosed with schizophrenia and 27% with ‘other psychotic disorders’
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(Jerrell 2009). The other economic evaluation we identified could not be classified
(Mould 2009 - Spanish language article, not translated).

Only one economic evaluation involved a head-to-head comparison considered in this
review (Comparison 4). This was a cost-utility analysis (Markov model) comparing the
long-term impact of risperidone versus olanzapine in the treatment of patients with an
established history of schizophrenia (Beard 2006). This analysis adopted a German
health care system perspective and estimated direct health care costs and quality
adjusted life years (QALYs), utilising data collected from a single study to inform each
individual model parameter (relevant studies were assembled using a literature
review). Costs and QALYs were not combined because olanzapine was found to
dominate risperidone (i.e. olanzapine was associated with more QALYs and lower costs
compared with risperidone). The effectiveness result (QALYs) from this economic
evaluation is consistent with evidence from our review of RCTs, which suggested (with
caveats) a better quality of life of participants treated with olanzapine compared with
risperidone.

Eight other economic evaluations included risperidone in comparing several atypical
antipsychotics (Edwards 2008, Edwards 2005, Furiak 2009, Geitona 2008, Kongsakon
2005, McIntyre 2010, Mortimer 2003, Obradovic 2007). Variations in selection of
comparators, methods, assumptions and data sources across these 8 economic
evaluations makes it difficult to draw reliable inferences based on their results (without
having subjected these analyses to a formal systematic review process). Bearing in
mind this caveat, with one exception (Edwards 2005) the results of the multiple
treatment comparisons considered across these 8 economic evaluations consistently
favoured other atypical antipsychotics over risperidone, from an economic perspective.

It is important to highlight that we did not subject any of the 11 identified economic
evaluations to critical appraisal and we do not attempt to draw any firm or general
conclusions regarding the relative costs or efficiency of the atypical antipsychotics
compared. However, it is clear that the available economic evidence for risperidone,
compared with other atypical antipsychotics in the treatment of patients with
schizophrenia is, at best, equivocal. End users of this review will need to assess the
extent to which methods and results of identified economic evaluations may be
applicable (or transferable) to their own setting.
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3.4.3. Researcher time input to developing economic commentaries

On average (median), development of an economic commentary was completed (time
on task) in 64 minutes (N=5; Median = 64.0; Mean = 91.8, s.d. = 57.3; Range = 41.0 to
167.0).

3.5. Aggregate researcher time input to development of economic commentaries

On average (median), the aggregate researcher time input (time on task) required to
complete all processes undertaken in this study (selected reviews only) - comprising:
development and application of two sets of NHS EED and HEED search strategies;
processing of both sets of search results (where the latter comprises: initial screening of
NHS EED and HEED records; assessment of eligibility based on NHS EED and HEED
records and, if required, abstracts and/or full-text articles; and classification of eligible
economic evaluations and economic analyses); and development of the economic
commentary -was 210 minutes per review (N=5; Median = 210; Mean = 245.6, s.d. =
140.3; Range = 93.0 to 450.0).

3.6. Yields of eligible records from original searches of Medline, Embase and
Central

Appendix 6 (Tables A6.1 and A6.2) provides full details of the yields of records of
economic evaluations assessed as eligible from original searches of Medline (with and
without RCT search filter), Embase (with and without RCT search filter) and Central.
The results of this analysis provide some empirical evidence to support the claim that
incorporation of RCT search filters into search strategies applied in general biomedical
databases with the aim of locating both eligible randomised controlled trials and eligible
economic evaluations are likely to locate records of eligible economic evaluations
conducted within the framework of a randomised controlled trial, but not records of
economic evaluations conducted within the framework of other empirical study designs
or those conducted within the framework of a decision model (see Shemilt 2008). The
results also confirm that search strategies applied in general biomedical databases with
the aim of locating eligible studies of effects are unlikely to locate records of eligible
economic analyses (economic burden/cost-of-illness) because they combine search
terms designed to capture ‘Population(s)’ concepts with search terms designed to
capture ‘Intervention(s)’ concepts (and possibly also search terms designed to capture
‘Comparison(s)’ concepts.

Together, these results support the case for conducting supplementary searches of NHS
EED and HEED in Cochrane reviews that include an aim to incorporate economic
perspectives and evidence (whether this takes the form of economic commentary or an

integrated systematic review of economic evidence). They also provide evidence in
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support of the process recommended in this report for conducting searches of NHS EED
and HEED to inform development of economic commentary for Cochrane intervention
reviews (see ‘Executive Summary’, Section E4) and detailed recommendations for
designing such searches (see ‘Executive Summary’, Section E5 and/or ‘Discussion and
recommendations’ below, esp. Recommendations 1 and 2).

3.7. Critical appraisal of eligible economic evaluations and implications for
economic commentaries

[# To be completed - see ‘Methods’ Section 2.7 and Appendix 7]
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Discussion and recommendations

This study aimed to develop and evaluate methods processes that can be used to
incorporate electronic searches of NHS EED and HEED into Cochrane intervention
reviews and to use the results of these searches to inform development of economic
commentaries to be integrated into ‘Background’ and ‘Discussion’ sections of such
reviews. This section discusses principal findings of the study and offers provisional
recommendations for consideration by the Cochrane Editorial Unit and Co-coordinating

Editors of Cochrane Review Groups.

It has been proposed that economic commentaries could comprise two main elements:

1.

Information regarding the economic burden/ cost-of-illness of the health
condition addressed by the experimental intervention(s) being studied, based on
economic analyses that include such information (to be included in the
‘Background’ sub-section on ‘Description of the condition’); and

Information regarding the prima facie case that an intervention might be judged
favourably (or unfavourably) from an economic point of view, based on the
findings of relevant full and partial economic evaluations (to be included in the
‘Discussion’ section).

This study indicates that this proposal is feasible.

It is clear based on the experience of conducting this study that NHS EED and HEED
search strategies will need to be constructed differently depending upon which of the
above two types of information/ types of analyses (1 and 2) are being sought.

Recommendation 1: NHS EED and HEED search strategies aiming to locate

economic analyses that report information regarding the economic burden/
cost-of-illness of the health condition being addressed should use keyword
search terms designed to capture ‘Population’ concepts. These search strategies
can be adapted from ‘Population’ keyword search terms that form part of those
search strategies used to identify relevant studies of effects.

Recommendation 2: NHS EED and HEED search strategies aiming to locate

relevant full and partial economic evaluations (i.e. those that both compare the
experimental intervention(s) and eligible comparator(s) studied in the
intervention review and that meet eligibility criteria set with respect to
population(s)) should use at least keyword search terms designed to capture
‘Intervention’ concepts. These search strategies can be adapted from
‘Intervention’ keyword search terms that form part of search strategies used to
identify relevant studies of effects.
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With respect to ‘Recommendation 2’, search strategies developed for this purpose
would ideally combine keyword search terms designed to capture ‘Intervention’
concepts with keyword search terms designed to capture ‘Comparison’ concepts and
‘Population’ concepts, using the ‘AND’ operator. However, this will often be precluded
by limitations of the current NHS EED and HEED search interfaces.

As well as requiring different search strategies, NHS EED and HEED searches may
legitimately differ in terms of their scope, depending on which of the above two types of
information/ types of analyses (1 or 2) are being sought. Searches of that aim to locate
economic analyses (economic burden/cost-of-illness) often generate relatively large
record sets24, which has resource implications in terms of the time needed to process
these search results. The approach adopted for this study was to make searches as
sensitive as possible (within available resources) in order to identify all relevant and
potentially useful economic analyses (economic burden/ cost-of-illness) meeting
eligibility criteria. This approach was adopted due to the need to address specific
research questions relating to the degree of overlap between NHS EED and HEED in
their coverage of relevant and potentially useful literature. However, for Cochrane
intervention reviews, a pragmatic strategy (given the intended brevity of economic
commentary regarding the economic burden/cost-of-illness of the health condition
addressed) would be to seek to identify the few economic analyses that appear most
useful to inform development of the economic commentary.

We suggest that, given the international audience of end users of Cochrane reviews,
comprising different constituencies of health care decision makers (e.g. policy-makers,
clinicians/professionals and consumers), key characteristics of economic analyses well-
suited to inform economic commentary regarding ‘economic burden of health
condition/cost-of-illness’ are: most recent analyses available; focus on international
comparisons (e.g. estimates applicable to a range of countries or global regions); and
inclusion of estimates made from a societal perspective in addition to those made from
a health care perspective (i.e. focus on economic burden/ cost-of-illness’ to society as a
whole, including estimates of the indirect burden/costs accruing to a range of economic
sectors and/or to patients/ their families, alongside direct burden/costs accruing to the
health system, or to providers/payers within the health system). If international
comparative analyses are not available, the next-best alternative would be to identify a
few recent analyses that report national-level estimates for single countries located in
different global regions (again, preferably also including estimates made from a societal
perspective).

With respect to search strategies applied in NHS EED, it is currently reasonable to
append terms that restrict searches for economic analyses (economic burden/ cost-of-
illness) to citation only records of ‘Cost studies’ and ‘Reviews of economic evaluations’

24 . . .
In comparison to searches for relevant economic evaluations.
60



Draft final report - 21 March 2011

(i.e. <cost:ty OR review:ty>). Similarly, with respect to search strategies applied in
HEED, it is reasonable to append terms that restrict searches to (field-coded abstract or
citation only) records of cost-of-illness studies and/or reviews of applied studies (i.e.
<Type Of Econ Eval: ‘COST OF ILLNESS’> OR <Type Of Article: ‘REVIEW OF APPLIED
STUDIES’> in a compound search). For both NHS EED and HEED, appending terms that
restrict searches in this way may only be judged necessary if record sets retrieved by
search strategies comprising only keyword search terms designed to capture
‘Population’ concepts are judged too large to manage within the scope of time available
to be allocated to screening records for this purpose. With respect to the screening
process, the implication of the approach described above is that authors should be
highly selective about which NHS EED and HEED records/articles will be selected for
use to inform development of the economic commentary (economic burden/ cost-of-
illness).

In comparison, searches of NHS EED and HEED that aim to locate relevant economic
evaluations are unlikely, in most cases, to generate large records sets. In general, this
makes the process of screening retrieved records sets manageable. For searches
conducted for this purpose, it is important to identify all relevant economic evaluations
in order to minimise bias that may be introduced into economic commentaries as result
of failing to draw on relevant records/articles. The strategy adopted in the current
study was to identify all available full and partial economic evaluations, regardless of
the framework used and sources of data utilised. Itis arguably reasonable to extend
this strategy to searches conducted for the purpose of identifying relevant economic
evaluations to inform economic commentaries in Cochrane intervention reviews.

This study also indicates that, for many Cochrane intervention reviews, few or no
relevant economic evaluations will have been published. In this case, the process of
conducting searches for such evaluations serves primarily to confirm that no relevant
published economic evaluations are available. Depending on ex ante expectations
regarding the direction and magnitude of cost differences between the alternatives
being compared in a review, identifying a lack of relevant economic evaluations may
indicate a gap in the overall evidence base that needs to be addressed (see also
Recommendation 24, below).

* Recommendation 3: Searches of NHS EED and HEED aiming to locate economic
analyses that report information regarding the economic burden/ cost-of-illness
of the health condition being addressed should aim to identify the few analyses
judged most useful to inform economic commentary on this issue. In general,

economic analyses likely to be most useful are recently conducted applied cost-
of-illness studies or reviews of applied cost-of-illness studies that focus on
international comparisons and that include estimates of societal burden/cost
alongside burden/cost to health care systems.
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* Recommendation 4: Searches of NHS EED and HEED aiming to locate relevant
economic evaluations should be sufficiently sensitive to locate all available,

relevant published economic evaluations.

Results of this study that relate to comparative yields of NHS EED and HEED records
(unique yields and duplicate records) indicate the current value of searching both
databases for the purposes described above. However, is important to highlight that the
Centre for Reviews and Dissemination, which manages NHS EED, is in the process of
implementing changes to this database that will result in all records except for
structured abstract records (and provisional abstract records) of full economic
evaluations being permanently deleted. Once implemented, this will make the case for
searching both databases even more compelling with respect to the aim of identifying
all relevant economic evaluations to inform development of economic commentaries,
since NHS EED will no longer include records of relevant cost analyses. However, with
respect to the aim of identifying economic analyses that report information regarding
the economic burden/ cost-of-illness of the health condition being addressed, the
change will mean that searches of NHS EED will no longer generate useful record sets.

* Recommendation 5: Authors should conduct searches of both NHS EED and
HEED for the purpose of identifying all relevant published economic evaluations.

* Recommendation 6: At present, authors should conduct searches of both NHS
EED and HEED for the purpose of identifying the most useful economic analyses

containing information regarding the economic burden/ cost-of-illness of the
health condition being addressed.

* Recommendation 7: Once NHS EED no longer includes records other than

structured abstract records (and provisional abstract records) of full economic
evaluations (i.e. from [#Insert date]), authors should conduct searches of HEED
only for the purpose of identifying the most useful economic analyses containing
information regarding the economic burden/ cost-of-illness of the health
condition being addressed.

Assessing the eligibility of relevant economic evaluations and classifying them by
analysis type and framework used can be a time consuming process that requires both
care and a basic knowledge of different types of economic evaluation (analysis type and
framework) and the populations, interventions and comparisons being considered in
the Cochrane intervention review. First, the difficulty of completing these tasks is likely
to depend on the availability and level of detail of information needed to inform
assessments of eligibility and classifications in NHS EED/HEED records and also on the
number and complexity of relevant eligibility criteria set in the corresponding
intervention review. Second, there are inconsistencies across articles in descriptions of
the analysis type used in an economic evaluation, reflecting different conventions used
in different countries. For example, it is relatively common in the United States for
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authors to describe a study as a cost-benefit analysis when the study does not value
both costs and effects in commensurate (usually monetary) units (i.e. a study that would
usually be classified as cost-effectiveness analyses in most other countries). Third, it is
likely to be necessary in a significant minority of cases (around 25% in this study), to
examine the corresponding article abstract and/or full-text in order to complete the
processes of eligibility assessment (relevance) and classification of economic
evaluations (analysis type) with confidence; NHS EED and HEED records are often (but
not always) sufficient.

Use of an established classification scheme (Drummond 2005) combined with close
reference to descriptions of the main types of full and partial economic evaluation
published in Chapter 15 of the Cochrane Interventions Handbook (Shemilt 2008) may
prove useful in helping authors less familiar with economic evaluations to classify
economic evaluations in a way that is consistent across intervention reviews.
Independent duplicate screening and classification by two researchers, with resolution
of disagreements through subsequent discussion, is also likely to help in this respect,
and is consistent with recommended best practice for systematic reviews (Higgins
2008, Shea 2007). It may sometimes be necessary to consult with a health economist
advisor to resolve any persisting uncertainties regarding classification by analysis type
(assuming there is no health economist within the author team). The proposed
development of a network of CRG (and Centre)-based health economists should, in
theory, increase direct access for Cochrane authors to specialist economics methods
advice via their CRG.

With respect to screening of economic analyses that report information regarding the
economic burden/ cost-of-illness of the health condition being addressed, intensive
screening (and classification) is unlikely to be warranted beyond establishing, through
examination of NHS EED and/or HEED records and/or the corresponding article
abstract/full text, that the economic analysis does indeed relate to the health condition
of interest and is a good candidate (see Recommendation 3) to inform development of
related economic commentary.

e Recommendation 8: Where available, authors should retrieve and refer to

abstracts and/or full-texts of corresponding articles to complete assessments of
eligibility (and classification, in the case of economic evaluations), if the NHS EED
and/or HEED record proves insufficient for this purpose.

* Recommendation 9: Screening NHS EED and HEED records and corresponding
article abstracts and/or full-texts (if required) to assess the eligibility of
economic evaluations and to classify the type of analysis undertaken should be
completed independently by two researchers, with resolution of any

disagreements through discussion.
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* Recommendation 10: Assessment of the eligibility of economic evaluations
should be based on those eligibility criteria set for the corresponding
intervention review that relate to Population(s), Interventions(s) and

Comparison(s).

* Recommendation 11: In addition to a clear understanding of relevant eligibility
criteria set for the corresponding intervention review to inform assessments of
eligibility of economic evaluations, classification of eligible economic evaluations
can be assisted by an established classification scheme for types of economic
evaluation (analysis type) and descriptions of the main types of full economic
evaluation published in Chapter 15 of the Cochrane Handbook for Systematic

Reviews of Interventions.

* Recommendation 12: Screening the results of searches aiming to locate
economic analyses (economic burden/ cost-of-illness) should focus primarily on
confirming the relevance of each record/analysis to the health condition of
interest and also that it is a good candidate (see Recommendation 3) to inform
development of related economic commentary. It is not judged necessary that
screening of the results of these searches should be completed independently by
two researchers.

It may be argued that the time taken (time on task) in this study to complete the
processes of screening records/articles and classifying economic evaluations by
analysis type are unrepresentative of time that authors of Cochrane reviews would take
to complete these processes, since the researcher undertaking this study (IS) has a level
of expertise/experience in health economics. This is likely to be true to an extent
(clearly, authors with more advanced health economics expertise, or at least a basic
familiarity with related principles, concepts and methodes, are likely to require less time
to complete these processes than those without). However, on the other hand the
researcher undertaking this study (IS) has no clinical expertise/ experience in any of the
health care topic areas covered by included Cochrane intervention reviews, whilst
Cochrane author teams usually do include such expertise/ experience. Having relevant
clinical expertise/experience is likely to speed up the process of assessing the eligibility
of records/analyses of both economic evaluations (with reference to eligibility criteria
set in the corresponding review) and economic analyses (with reference to an
understanding of the health condition being addressed), and may offset any limited
expertise/experience in health economics (that would, arguably, slow down the process
of classification of economic evaluations by analysis type and framework used). The
latter considerations do not negate the need for authors of Cochrane reviews intending
to implement the methods process recommended in this report to participate in
training to be developed by the Campbell and Cochrane Economics Methods Group to
support implementation of the process.
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If available, NHS EED structured abstract records and HEED field-coded abstract
records of economic evaluations proved very useful to inform the process of developing
economic commentary focused on summarising the prima facie case that an
intervention might be judged favourably (or unfavourably) from an economic point of
view, based on the principal findings of relevant full and partial economic evaluations
(to be included in the ‘Discussion’ section). However, these records were not always
judged sufficient, since information that could usefully supplement that obtained from
NHS EED structured abstract records and/or HEED ‘field-coded abstract records’ was
frequently identified in full-texts of corresponding articles. Use of supplementary
information collected from corresponding full-text articles of eligible economic
evaluations was found to be particularly useful to inform economic commentaries if
only a corresponding HEED field-coded abstract record was available, since the full-text
could clarify details of (for example) sample/patient characteristics or included cost
components, where these were not described in detail in the HEED field-coded abstract
record. Our opinion, based on the experience of conducting this study, is that
information available in NHS EED structured abstract records is often more detailed
than in HEED field-coded abstract records, and also that the standardised format of NHS
EED structured abstract records makes it easier to locate and extract information likely
to be judged relevant and useful to include in an economic commentary.

Where both NHS EED structured abstract records and HEED field-coded abstract
records of economic evaluations were available for a given article (i.e. duplicate
records), it proved useful to draw on both records to inform the economic commentary.
This was found useful with respect to both confirming that key information was
consistent between records and identifying key information reported in one record but
not in the other. For example, for the economic commentary developed for the review
by Kamal 2011, the NHS EED structured abstract record of the economic evaluation by
Inoue 2006 included a range of key information that was not covered in the
corresponding HEED field-coded abstract record, including: doses of cilostazol and
aspirin; characteristics of the patient population (hypothetical cohort) modelled;
components of direct health care costs included in the analysis; sources of data used to
populate clinical effectiveness, safety and other model parameters; and additional
details of results and sensitivity analyses. Similarly, for the economic commentary
developed for the review by Dasari 2011, the NHS EED structured abstract record of the
economic evaluation by Young-Fadok 2001 included key details of: the empirical study
alongside which the economic evaluation was conducted; the analytic perspective
adopted and the fact that indirect costs were included in the analysis in addition to
direct health care costs - none of these details were available in the corresponding
HEED field-coded abstract record. In this study, we found no examples of HEED field-
coded abstract records including key information that was not also contained in the
corresponding NHS EED structured abstract record. Again, we judge that the latter
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finding reflects the finer level of detail currently available in NHS EED structured
abstract records, compared with HEED field-coded abstract records.

We identified only one instance of serious discrepancy between an NHS EED structured
abstract record and a corresponding HEED field-coded abstract record in this study.
This was found in the respective records of the Inoue 2006 economic evaluation,
identified as relevant to the Kamal 2011 review. The HEED field-coded abstract record
stated that: “The aspirin strategy was the dominant strategy when compared to the
untreated [no prophylaxis] group and the cilostazol group.” However, the NHS EED
structured abstract record stated that: “No prophylaxis was found to be dominated by
the aspirin strategy (i.e. the aspirin strategy was both cheaper and more effective than
no prophylaxis). Compared with aspirin, the additional cost per QALY gained was JPY
1,792,216 using the cilostazol strategy.” This discrepancy could only be resolved
beyond doubt by referring to the corresponding full-text article, which confirmed that
the NHS EED structured abstract record was accurate, whilst the HEED field-coded
abstract record was inaccurate?>.

NHS EED records of economic analyses (economic burden/cost-of-illness) are not at all
useful to inform economic commentary on this issue (for inclusion in the ‘Background’
section), since these records are invariably citation only records. HEED records of such
economic analyses are frequently field-coded abstract records, which contain a
comparable amount and level of detail as HEED field-coded abstract records of
economic evaluations, and which are therefore comparably useful to inform economic
commentary on economic burden/cost-of-illness. However, information that could
usefully supplement that obtained from HEED field-coded abstract records was
identified frequently in corresponding full-text articles (as was the case with respect to
economic evaluations).

e Recommendation 13: Where available, authors should draw on the contents of
(both) NHS EED structured abstract records and/or HEED field-coded abstract
records to inform the development of economic commentaries.

* Recommendation 14: Where available, authors should additionally draw on
corresponding full-text articles to inform the development of economic
commentaries. Use of corresponding full-text articles alongside NHS EED
structured abstract records and/or HEED field-coded abstract records serves

two purposes: identifying useful supplementary information that is not included
in the NHS EED or HEED record and resolving any discrepancies between NHS
EED or HEED records (if both are available). If NHS EED and/or HEED records

%> The HEED field-coded abstract record was also internally inconsistent, since the sentence that immediately
followed the one quoted in the main text stated that “When compared to the aspirin group, the incremental
cost-effectiveness ratio was Yen1.79 million for the cilostazol group”.
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are (both) citation only records, corresponding abstracts and/or full-text articles
will be the primary source for development of economic commentaries.

A hypothesis explored in this study was that economic commentaries can be developed
without subjecting source economic analyses and/or economic evaluations to formal
critical appraisal (i.e. assessments of study limitations/ methodological quality). Our
overall conclusion is that it is feasible to develop economic commentaries without
subjecting source economic analyses and/or economic evaluations to formal critical
appraisal, but that if this is the case, an economic commentary should always be
accompanied by appropriate caveats, given the potential for unreliable/ biased
economic analyses and/or economic evaluations to inform commentaries that contain
unreliable messages. With respect to the former (i.e. development of economic
commentary regarding the economic burden/ cost-of-illness of the health condition
addressed by the experimental intervention(s) being studied), it seems reasonable that
source economic analyses do not need to be subjected to formal critical appraisal, as
this is consistent with the approach adopted to all other sources cited in the
‘Background’ section of intervention reviews. However, this does not preclude authors
from examining descriptions of methods used to conduct such analyses (in HEED
records and/or corresponding article abstracts/ full texts) in order to satisfy
themselves that the methods used, and thus findings used to inform the economic
commentary, are at least credible26.

With respect to the latter (i.e. development of economic commentary regarding the
focused on summarising the prima facie case that an intervention might be judged
favourably (or unfavourably) from an economic point of view) the case for or against
subjecting source full and partial economic evaluations to formal critical appraisal
seems less clear cut. One option is not to undertake formal critical appraisal of source
economic evaluations, but to include clear statements to make it clear to end users of
reviews that formal critical appraisal has not been undertaken. The other option is to
undertake formal critical appraisal of source economic evaluations, informed by
application of a recognised ‘quality assessment’ checklist, and to expand the scope of the
economic commentary to incorporate a brief summary of the main strengths and/or
limitations identified across economic evaluations (or for each). Critical appraisal of
economic evaluations is a time consuming process when done rigorously, even when
informed by application of a relatively brief checklist that is accompanied by a clear
coding guide (as in this study) and undertaken by researchers with
expertise/experience in health economic evaluation. The time needed to complete the
critical appraisal process would also (at least) double, if undertaken independently by
two researchers and with any disagreements in coding checklists resolved through
discussion. [#Integrate further discussion here once critical appraisal of eligible
economic evaluations has been completed??]. The choice between these two options

26 Presumably, authors examine all other sources cited in the ‘Background’ section to evaluate their credibility.
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may, in practice, depend on the numbers of eligible economic evaluations that would
need to be appraised, the time available to be allocated to the overall process of
developing economic commentaries, and the availability of health economics expertise
within the author team (which is probably needed to complete the critical appraisal
process). Whichever option is chosen, it is important to ensure that all ‘evidence
statements’ regarding the prima facie case that an intervention might be judged
favourably (or unfavourably) from an economic point of view should be presented as
‘tentative’ and accompanied by appropriate caveats. Suggested forms of words that
may be used for this purpose are included in the economic commentaries presented in
this report (see ‘Results’, Section 3.4.2).

* Recommendation 15: In line with other sources cited in the ‘Background’ section
of a review, it is not necessary to subject those economic analyses selected as

sources to inform development of economic commentary regarding economic
burden/ cost-of-illness of the health condition to formal critical appraisal.

* Recommendation 16: Authors of reviews will need to decide whether to subject
economic evaluations used as sources to inform development of economic
commentary regarding the prima facie case that an intervention might be judged
favourably (or unfavourably) from an economic point of view to formal critical
appraisal. This decision is likely to depend on the number of economic
evaluations to be appraised, the time available to be allocated to the overall
process of developing economic commentaries, and the availability of health

economics expertise within the author team.

* Recommendation 17: If authors of reviews decide not to subject source economic
evaluations to formal critical appraisal should include an explicit statement of

this fact in the related economic commentary.

* Recommendation 18: If authors decide to subject source economic evaluations to
formal critical appraisal, a recognised checklist should be used to inform this
process. The ‘study limitations’ component of the methodology checklist that is
recommended for critical appraisal of economic evaluations by the National
Institute for Health and Clinical Excellence may be used for this purpose (NICE
2009). Checklist(s) should be completed independently by two researchers, with

resolution of any disagreements through discussion.

* Recommendation 19: If authors decide to subject source economic evaluations to
formal critical appraisal, they should include a brief summary of the main
strengths and limitations of these evaluations in the economic commentary. The

consensus judgements made by researchers in using the checklist (recorded in
the comments section of the checklist) can be used to inform development of this
summary.

68



Draft final report - 21 March 2011

Clearly, the precise form of economic commentaries for Cochrane intervention reviews
will need to be determined for each individual review. However, the experience of
conducting this study has identified key elements that may be recommended for
inclusion in economic commentaries.

* Recommendation 20: Economic commentary regarding economic burden/ cost-
of-illness of the health condition may usefully include the following information:
a brief, general statement of the scale of economic burden/ cost-of-illness to
health care systems, patients and/or their families and/or society as a whole;
monetised estimate(s) of the scale of economic burden to health care systems;
monetised estimate(s) of the scale of economic burden to patients and/or their
families; monetised estimate(s) of the scale of economic burden to societies as a
whole. Economic commentary regarding economic burden/ cost-of-illness of the
health condition should include: details of currency and price year for any
monetised estimates.

* Recommendation21: Economic commentary focusing on the prima facie case
that an intervention might be judged favourably (or unfavourably) from an
economic point of view should include brief details of the: electronic health
economics literature databases searched; number of relevant economic

evaluations identified; primary types of analysis used in relevant economic
evaluations (i.e. cost analysis; cost-effectiveness analysis; cost-utility analysis;
cost-benefit analysis); frameworks used to assemble data for relevant economic
evaluations (i.e. conducted within the framework of a randomised controlled
trial; conducted using the framework of a decision model); analytic perspective
and time horizon adopted for costs and (if applicable) effects; main cost
categories included in the analysis (e.g. hospital care costs, direct health care
costs; indirect non-health care costs); currency and price year; principal
conclusions made by authors of included economic evaluations (base case
analysis); uncertainty regarding authors’ principal conclusions based on any
sensitivity analyses conducted. Such commentary should also include a brief
description of any tentative inferences that can be drawn regarding the prima
facie case that an intervention might be judged favourably (or unfavourably)
from an economic point of view and appropriate caveats for any tentative
inferences. If only one or two relevant economic evaluations are identified,
commentary focusing on this issue may include principal results collected from
each study that estimate the relative costs and/or relative efficiency of the
alternatives compared (e.g. measures of incremental cost, incremental cost per
unit of effect, or incremental cost per QALY intervention(s) versus
comparator(s)). In this case, the commentary should also include details of the
currency and price year applicable to all monetised estimates. Where several
economic relevant economic evaluations are identified, it may not be judged
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feasible to summarise principal results collected from each study; instead it is
recommended to focus solely on summarising authors’ principal conclusions.

* Recommendation22: Where economic commentary includes monetised
estimates of economic burden/cost-of-illness, costs and/or relative efficiency
collected from one or more published studies conducted in different countries
and/or at different times, authors may consider presenting estimates that are
adjusted to a common target currency and price year, in order to facilitate
comparison of estimates between studies. A free, web-based cost conversion
tool that may be used for this purpose is available online at
http://eppi.ice.ac.uk/costconversion/default.aspx. This web-page includes a link
to an article that includes guidance on use of the tool for this specific purpose
(Shemilt 2010).

* Recommendation23: All source published reports of economic analyses and/or
economic evaluations used to inform development of economic commentary
should, at minimum, be cited in ‘Additional references’. With respect to
published reports of source economic evaluations, authors may wish to consider
providing a separate, annotated bibliography as an appendix to the review. If
this option is chosen, annotation that could usefully supplement each citation
would describe key characteristics of source economic evaluations. At minimum,
the annotation should comprise the primary type of analysis and type of
framework used (see Recommendation 21). In addition, it could usefully include
the main cost categories included in the analysis (see Recommendation 21); and
the analytic perspectives and time horizons adopted for costs and (if applicable)
effects.

Alongside this study we have sought to develop criteria that may be used to prioritise
Cochrane intervention reviews in which it is likely to add most value to develop an
economic commentary, based on records/articles identified by undertaking
supplementary searches of NHS EED and HEED. Our provisional recommendation is
that it is likely to add most value to incorporate supplementary searches of NHS EED
and HEED in order to develop economic commentaries where:

* The comparator(s) being considered include alternative management strategies
that are used in current practice, i.e. the comparator(s) are not limited to placebo
only;

* Important cost differences are expected between the experimental
intervention(s) and comparator(s) being considered.

The rationale for assigning a low priority to reviews that focus solely on (one or more)
pairwise comparison(s) between experimental intervention(s) and placebo is that
evidence for differences between an experimental intervention and placebo in terms of
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resource use, costs and/or efficiency are likely to be highly limited in terms of their
usefulness to inform ‘real world’ adoption or resource allocation decisions. The
rationale for assigning a low priority to reviews that compare experimental
intervention(s) and comparator(s) that are not expected to differ importantly in terms
of resource use, costs and/or efficiency is that, in these circumstances, economic
evidence is unlikely to form an important component of the basis for decision-making.

Ex ante judgements regarding the likelihood that there will be important cost
differences between the experimental intervention(s) and comparator(s) being
considered may sometimes be difficult to make. However, in general such judgements
can be informed by thinking about (i) the types and amounts of resources that are likely
to be needed to produce the experimental intervention(s), compared with those needed
to produce alternative management strategies used in current practice (i.e. resource
inputs, or upfront costs); and (ii) the potential impact of the experimental
intervention(s), compared with alternative management strategies, on health outcomes
(and possibly other relevant non-health outcomes). With respect to the latter, the focus
is on thinking about the extent to which potential differences in health (and other)
outcomes are likely to lead to associated differences in resource use and costs (i.e.
resource consequences, or downstream costs). For example, if it is hypothesised, or
expected, that use of a new surgical technique is likely to result in fewer complications
and/or secondary procedures, compared with a current standard technique, and the
resources needed to manage complications and/or secondary procedures are
considerable and/or costly, this implies there is likely to be an important difference
between the new surgical technique and the current standard technique in terms of
resource use and/or costs. Similarly, if it is hypothesised that a new drug for use in the
treatment of patients with epilepsy is likely to result in fewer and/or lower severity
epileptic seizures, compared with current alternative drugs, and the resources needed
to manage severe seizures are considerable and/or costly, then this implies there is
likely to be an important difference between the new drug and current alternative drugs
in terms of resource use and/or costs.

In considering the likelihood of important differences between the experimental
intervention(s) and comparator(s) in terms of both resource inputs/upfront costs and
resource consequences/downstream costs, one factor to consider is the expected size of
resource use and/or cost differences per patient. However, considerations of the
importance of potential cost differences may also relate to the prevalence of the health
condition. This is because relatively small expected differences in the size of resource
use and/or cost differences per patient may be expected to translate into large (and
therefore important) differences in overall resource utilisation and/or associated costs
when applied to large numbers of patients.

Collectively, the expected size of resource use and/or cost differences per patient and
expected size of differences in overall resource utilisation and/or associated costs can
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be conceptualised as issues of magnitude. However, alongside issues of magnitude, it is
also necessary to consider issues of analytic perspective and time horizon. With respect
to analytic perspective, it is important to think about which categories of resource use
and costs are likely to be considered important to different types of end users. For
Cochrane intervention reviews, which aim to inform decisions made by policy-makers,
clinicians and consumers, it is likely to be important to consider both health care costs
and wider societal costs, including those accruing to patients and their families (and
possibly also to other economic sectors), alongside issues of the magnitude of expected
cost differences. With respect to time horizon, it is important to consider the length of
time over which expected cost differences that may reasonably be attributed to the
choice between experimental intervention(s) and comparator(s) are expected to occur,
alongside issues of magnitude and analytic perspective. For long-term, chronic health
conditions, the differential effects of interventions may be expected to result in resource
use and cost differences accruing over a long period; possibly over the patient’s lifetime.

In considering the extent to which important resource use and cost differences are
expected between the experimental intervention(s) and comparator(s) being
considered in a review, it can be helpful to develop a clinical event pathway description
to provide a conceptual diagram of the main pathways of clinical events that have
distinct resource implications or health outcomes associated with them, from the point
of introduction of the interventions being compared, through subsequent changes in the
management of patients, to final health outcomes. Further information on the use of
clinical event pathways to help authors conceptualise economic components of reviews
is available in Chapter 15 of the Cochrane Handbook for Systematic Reviews of
Interventions (Shemilt 2008).

A further, purely pragmatic proposal is that it may be more feasible for Cochrane author
teams to develop an economic commentary for their intervention reviews, based on
records/articles identified by undertaking supplementary searches of NHS EED and
HEED, when updating a published review rather than preparing a new review that has
not previously been published in the Cochrane Database of Systematic Reviews (Shemilt
2008). Finally, where Cochrane reviews do incorporate economic commentary of the
form proposed in the recommendations above, Cochrane Review Groups (CRGs) may
judge it advisable to seek peer review for the commentary from either the designated
economic advisor to the CRG (if available), the designated CRG-based member of the
network of CRG and Centre-based individuals for economics methods (once
implemented), or members of the Campbell and Cochrane Economics Methods Group
(CCEMG). The CCEMG will (on request) aim to either provide such peer review directly
(within available resources) or to identify a suitable peer reviewer from amongst its
active membership (i.e. health economist members who have previously indicated a
willingness to provide peer review to support the production of economics components
of Cochrane intervention reviews in specified topic areas).
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Recommendation24: Cochrane intervention reviews that should be prioritised
for encouraging author teams to develop an economic commentary are those
that include comparison(s) of experimental intervention(s) with one or more
alternative management strategies (i.e. not focused exclusively on comparison(s)
between experimental intervention(s) and placebo) and in which important cost
differences can be expected between experimental intervention(s) and
comparator(s), for at least one of three reasons: large difference in upfront costs
of interventions; large difference in downstream costs of managing subsequent
events (short or long-term); small cost difference (upfront costs and/or
downstream costs) but large patient populations affected. . Additionally, update
reviews may be prioritised for development of economic commentaries over

new reviews.

Recommendation 25: CRGs should consider seeking specialist peer review for
economic commentaries of the form proposed in this study. If a CRG does not
have access to specialist review from CRG-linked health economists, they should
contact the Campbell and Cochrane Economics Methods Group for this purpose.
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Appendix 2. NHS EED and HEED search strategies
Paley 2011

NHS EED - Economic evaluations

acupuncture OR acupressure OR acupoint* OR electroacupuncture OR electro-
acupuncture OR meridian* OR moxibust* OR "traditional chinese medicine" OR
"traditional oriental medicine"

HEED - Economic evaluations

AX=acupuncture OR acupressure OR acupoint* OR electroacupuncture OR electro-
acupuncture OR meridian* OR moxibust* OR traditional chinese medicine OR
traditional oriental medicine

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(cancer* OR carcino* OR malignan* OR tumor* OR tumour*) AND (pain* OR analges* OR
nocicept* OR neuropath*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX=(cancer* OR carcino* OR malignan* OR tumor* OR tumour*) AND (pain* OR
analges™ OR nocicept® OR neuropath*)

Smith 2011

NHS EED - Economic evaluations

acupuncture OR acupressure* OR electroacupuncture OR electro acupuncture OR
electro-acupuncture OR meridian* OR mox* OR needling OR acu-point* OR acu point*
OR acupoint* OR shu OR shiatsu OR tui na

HEED - Economic evaluations

(AX=acupuncture OR acupressure* OR electroacupuncture OR electro acupuncture OR
electro-acupuncture OR meridian* OR mox* OR needling OR acu-point* OR (acu AND
point*) OR acupoint* OR shu OR shiatsu OR (tui AND na)) AND (IC=‘625")

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(pain* NEAR period*) OR dysmenorr* OR (menstrua* NEAR cramp*) OR (pelvi* NEAR
pain*) OR (period* NEAR cramp*) OR (menstrua* NEAR pain*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
IC="625'
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Galaal 2011

NHS EED - Economic evaluations
(uter* OR endometri*) AND (radiotherapy* OR radiation OR chemotherapy* OR drug
therap* or antineoplas*)

HEED - Economic evaluations

(AX=(uter* OR endometri*) OR IC=179 OR IC=180 OR IC=181 OR IC=182 OR IC=183 OR
[C=184) AND (AX=radiotherapy™ OR radiation OR chemotherapy* OR drug* or
antineoplas*) AND (AX=neoplasm* OR carcinosarcoma* OR tumo*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(uter* OR endometri*) AND (neoplasm* OR carcinosarcoma* OR (mixed AND tumo* and
(mullerian or mesodermal)))

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX=(uter* OR endometri*) AND (neoplasm* OR carcinosarcoma* OR (mixed AND tumo*
and (mullerian or mesodermal)))

Kuhle 2011

NHS EED - Economic evaluations
((sleep* AND (apnea* OR apnoea* OR hypopn* OR obstruct® OR disorder* OR disturb*))
OR snore* OR snoring*)

HEED - Economic evaluations

(AX= ((sleep* AND (apnea* OR apnoea* OR hypopn* OR obstruct* OR disorder* OR
disturb*)) OR snore* OR snoring*) OR IC=327 ORIC=770 OR IC = 780) AND (AX=
child* OR pediat* OR paediat* OR infan* OR youth* OR toddler* OR adolesc* OR teen*
OR boy* OR girl* OR bab* OR preschool* OR pre-school*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
((sleep* AND (apnea* OR apnoea* OR hypopn* OR obstruct® OR disorder* OR disturb*))
OR snore* OR snoring*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= ((sleep* AND (apnea* OR apnoea* OR hypopn* OR obstruct* OR disorder* OR
disturb*)) OR snore* OR snoring*)
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Showell 2011

NHS EED - Economic evaluations

("male subfertility” OR "In vitro fertilization" OR IVF OR "Intracytoplasmic sperm
injection” OR ICSI) AND (antioxidants OR "vitamin e" OR vitamin OR "ascorbic acid" OR
zinc OR folate OR selenium OR glutathione OR ubiquinol OR carnitine OR astaxanthin
OR "coenzyme Q10" OR lycopene OR Menevit OR carnitine OR "ascorbic acid" OR zinc
OR "fatty acids" OR oil OR "fish oils" OR "plant extracts")

HEED - Economic evaluations

(AX = "male subfertility" OR "In vitro fertilization" OR IVF OR "Intracytoplasmic sperm
injection" OR ICSI) AND (AX= antioxidants OR "vitamin e" OR vitamin OR "ascorbic acid"
OR zinc OR folate OR selenium OR glutathione OR ubiquinol OR carnitine OR
astaxanthin OR "coenzyme Q10" OR lycopene OR Menevit OR carnitine OR "ascorbic
acid" OR zinc OR "fatty acids" OR oil OR "fish oils" OR "plant extracts")

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
"male subfertility" OR "In vitro fertilization" OR IVF OR "Intracytoplasmic sperm
injection” OR ICSI

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX = "male subfertility” OR "In vitro fertilization" OR IVF OR "Intracytoplasmic sperm
injection” OR ICSI

Liu 2011

NHS EED - Economic evaluations

(alcohol AND (abuse OR dependen* OR disorder* OR consumption OR withdraw* OR
abstinen™ OR abstain* OR detox™ OR neuropathy OR delirium)) AND (baclofen OR
chlorophenyl OR aminobutyric OR butyric OR lioresal)

HEED - Economic evaluations

(AX= alcohol AND (abuse OR dependen* OR disorder* OR consumption OR withdraw*
OR abstinen* OR abstain* OR detox* OR neuropathy OR delirium)) AND (AX= baclofen
OR chlorophenyl OR aminobutyric OR butyric OR lioresal)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
alcohol AND (abuse OR dependen* OR disorder* OR consumption OR withdraw* OR
abstinen* OR abstain* OR detox* OR neuropathy OR delirium)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= alcohol AND (abuse OR dependen* OR disorder* OR consumption OR withdraw*
OR abstinen* OR abstain* OR detox™ OR neuropathy OR delirium)
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Waseem 2011

NHS EED - Economic evaluations
"botulin* toxin*" OR "clostridium botulin*" OR Botox* OR Dysport* OR oculinum*

HEED - Economic evaluations
AX= (botulin* AND toxin*) OR (clostridium AND botulin*) OR Botox* OR Dysport* OR
oculinum*

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(low* NEAR back* NEAR pain*) OR lbp OR dorsalgia OR backache OR (lumbar NEAR
pain) OR coccyx OR coccydynia OR sciatica OR spondylosis OR lumbago OR (back NEAR
injur*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’

AX= (low* AND back* AND pain*) OR lbp OR dorsalgia OR backache OR (lumbar AND
pain) OR coccyx OR coccydynia OR sciatica OR spondylosis OR lumbago OR (back AND
injur*)

Kamal 2011

NHS EED - Economic evaluations
(cilostazol OR pletal OR pletaal OR OPC-13013 OR OPC 13013 OR OPC-21 OR OPC 21)
AND (aspirin OR "acetylsalicylic acid" OR acetyl salicylic acid OR "acetosalicylic acid")

HEED - Economic evaluations
AX= (cilostazol OR pletal OR pletaal OR OPC-13013 OR OPC 13013 OR OPC-21 OR OPC
21)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
tia OR (isch* AND (stroke* OR apoplex* OR cerebral* OR cerebrovasc* OR cva OR
attack™)) OR ((brain OR cereb* OR cerebell OR vertebrobasil* OR hemisphere* OR
intracran* OR intracerebral OR infratentorial OR supratentorial OR mca OR anterior)
AND (isch* OR infarc* OR thrombo* OR emboli* OR occlus* OR hypoxi*))

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= (cilostazol OR pletal OR pletaal OR OPC-13013 OR OPC 13013 OR OPC-21 OR OPC
21)
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Aboumarzouk 2011

NHS EED - Economic evaluations
(enterokinetic* NEAR agent*) OR (prokinetic* NEAR substance*) OR Cisapride* OR
prepulsid* OR propulsid*

HEED - Economic evaluations
AX= (enterokinetic* AND agent*) OR (prokinetic* AND substance*) OR Cisapride* OR
prepulsid* OR propulsid*

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
constipation OR "chronic constipation” OR "colon* inerti*" OR "gastrointestinal*
motility” OR "colonic motility" OR "intestinal* dysmotility*" OR "functional* colonic*
disease™"

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’

AX= constipation OR "chronic constipation"” OR (colon* AND inerti*") OR
(gastrointestinal* AND motility) OR "colonic motility" OR (intestinal* AND dysmaotility™*)
OR (functional* AND colonic* AND disease*)

Martin 2011

NHS EED - Economic evaluations

"cognitive stimulation" OR "cognitive rehabilitation” OR "cognitive training" OR
"cognitive retraining” OR "cognitive re-training” OR "cognitive support” OR "memory
function" OR "memory rehabilitation” OR "memory therapy" OR "memory aid*" OR
"memory group™" OR "memory training" OR "memory retraining” OR "memory
support” OR "memory stimulation" OR "memory strategy" OR "memory management"

HEED - Economic evaluations

AX="cognitive stimulation" OR "cognitive rehabilitation" OR "cognitive training" OR
"cognitive retraining” OR "cognitive re-training” OR "cognitive support” OR "memory
function" OR "memory rehabilitation” OR "memory therapy" OR (memory AND aid*) OR
(memory AND group*) OR "memory training” OR "memory retraining” OR "memory
support” OR "memory stimulation” OR "memory strategy"” OR "memory management"

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review
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Morag 2011

NHS EED - Economic evaluations
(premature OR preterm OR (birth AND weight)) AND (periodicity OR "circadian
rhythm" OR darkness OR light*)

HEED - Economic evaluations
AX= (premature OR preterm OR (birth AND weight)) AND (periodicity OR "circadian
rhythm" OR darkness OR light*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

Parmelli 2011

NHS EED - Economic evaluations
(organi* NEAR cultur*) OR (corporate NEAR culture*) OR (work* NEAR culture*) OR
(organi* NEAR ethos) OR (organi* NEAR climate*)

HEED - Economic evaluations
AX= (organi* AND cultur*) OR (corporate AND culture*) OR (work* AND culture*) OR
(organi* AND ethos) OR (organi* AND climate*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no condition

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no condition

Anijeet 2011

NHS EED - Economic evaluations
dacryocystorhinostom* OR ((endonasal OR external) AND DCR) OR (lacrimal NEAR
obstruct*)

HEED - Economic evaluations
AX= dacryocystorhinostom* OR ((endonasal OR external) AND DCR) OR (lacrimal AND
obstruct*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
lacrimal NEAR obstruct*
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HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX=lacrimal AND obstruct*

Brito 2011

NHS EED - Economic evaluations

fondaparin* OR idraparinux OR arixtra OR otamixaban OR ((xa OR 10a) AND (inhibit*
OR antagonist* OR block*)) OR ("factor x" NEAR inhibit*) OR (fxa NEAR inhibitor*) OR
"vaso flux" OR razaxaban OR "dx 9065"

HEED - Economic evaluations

AX= fondaparin* OR idraparinux OR arixtra OR otamixaban OR ((xa OR 10a) AND
(inhibit* OR antagonist® OR block*)) OR ("factor x" AND inhibit*) OR (fxa AND
inhibitor*) OR "vaso flux" OR razaxaban OR "dx 9065"

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
"myocardial ischemi*" OR angina OR "myocardial infarct*" OR "heart infarct*" OR "acute
coronar*" OR "coronary syndrome*" OR preinfarct* OR "pre infarct*" OR stemi OR
nonstemi OR non-stemi OR nstemi OR ACS

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’

(AX= (myocardial AND ischemi*) OR angina OR (myocardial AND infarct*) OR (heart
AND infarct*) OR (acute AND coronar*) OR (coronary AND syndrome*) OR preinfarct*
OR (pre AND infarct*) OR stemi OR nonstemi OR non-stemi OR nstemi OR ACS) AND
EE= (Cost AND of AND illness)

Shi 2011

NHS EED - Economic evaluations
felbamate OR taloxa* OR felbatol OR ADD-03055 OR W-554

HEED - Economic evaluations
AX= felbamate OR taloxa* OR felbatol OR ADD-03055 OR W-554

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
epilep* OR seizure* OR convulsion*

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= epilep* OR seizure* OR convulsion*
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Hossain 2011

NHS EED - Economic evaluations
(orthos* OR orthotic* OR insert*) AND (foot OR feet OR shoe*)

HEED - Economic evaluations
AX = (orthos* OR orthotic* OR insert*) AND (foot OR feet OR shoe*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
"anterior knee pain" OR ((knee* OR patell* OR femoro* OR retropatell*) AND (pain OR
syndrome OR dysfunction OR chondromalac* OR chondropath*)) OR (("lateral
compression” OR "lateral facet" OR "lateral pressure” OR "odd facet") AND syndrome)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX="anterior knee pain" OR ((knee* OR patell* OR femoro* OR retropatell*) AND (pain
OR syndrome OR dysfunction OR chondromalac* OR chondropath*)) OR (("lateral
compression” OR "lateral facet" OR "lateral pressure” OR "odd facet") AND syndrome)

Birch 2011

NHS EED - Economic evaluations

(gas* OR "carbon dioxide" OR co2 OR "nitrous oxide" OR n2o0 OR helium OR argon OR
"laughing gas") AND (surger* OR procedure* OR endoscop™ OR laparoscop™ OR
peritineoscop*) AND (heat* OR temperature* OR warm* OR isotherm*)

HEED - Economic evaluations

AX= (gas™ OR "carbon dioxide" OR co2 OR "nitrous oxide" OR n20 OR helium OR argon
OR "laughing gas") AND (surger* OR procedure* OR endoscop* OR laparoscop* OR
peritineoscop*) AND (heat* OR temperature* OR warm* OR isotherm*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

Naranbhai 2011

NHS EED - Economic evaluations
(risk* AND (reduc* OR behav* OR lifestyle* OR sexual*)) AND ((homeless* OR street*)
AND (youth* OR child*))
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HEED - Economic evaluations
AX= (risk* AND (reduc* OR behav* OR lifestyle* OR sexual*)) AND ((homeless* OR
street*) AND (youth* OR child*))

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
((homeless™* OR street*) AND (youth* OR child*)) AND (((human OR acquired) AND
immun*) OR hiv*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= ((homeless* OR street*) AND (youth* OR child*)) AND (((human OR acquired) AND
immun*) OR hiv*)

Geng 2011

NHS EED - Economic evaluations

(intravenous immu* OR IV immunoglobulin* OR IVIG OR "intravenous IG" OR
intraglobi* OR intravenous antibod* OR IV antibod*) AND (epilep* OR seizu* OR
convuls* OR "Lennox Gastaut" OR "infantile spasm")

HEED - Economic evaluations

AX= ((intravenous AND immu*) OR (IV AND immunoglobulin*) OR IVIG OR
"intravenous IG" OR intraglobi* OR (intravenous AND antibod*) OR (IV AND antibod*))
AND (epilep* OR seizu* OR convuls* OR "Lennox Gastaut" OR "infantile spasm")

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
epilep* OR seizu* OR convuls* OR "Lennox Gastaut” OR "infantile spasm"

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= epilep* OR seizu* OR convuls* OR "Lennox Gastaut" OR "infantile spasm"

Dasari 2011

NHS EED - Economic evaluations
laparoscop* AND (crohn* NEAR disease*)

HEED - Economic evaluations
AX=laparoscop* AND (crohn* AND disease*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(crohn* NEAR disease*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= crohn*™ AND disease*
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Gaitan 2011

NHS EED - Economic evaluations
laparoscop* AND (append* OR "PID" OR ((abdomen OR abdomin* OR pelvic) AND pain)
OR (pelvic NEAR disease) OR (ovar* NEAR cyst*))

HEED - Economic evaluations
AX=laparoscop* AND (append* OR "PID" OR ((abdomen OR abdomin* OR pelvic) AND
pain) OR (pelvic AND disease) OR (ovar* AND cyst*))

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(append* OR "PID" OR ((abdomen OR abdomin* OR pelvic) AND pain) OR (pelvic NEAR
disease) OR (ovar* NEAR cyst*))

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= (append* OR "PID" OR ((abdomen OR abdomin* OR pelvic) AND pain) OR (pelvic
AND disease) OR (ovar* AND cyst*))

Brooks 2011

NHS EED - Economic evaluations

("cpr" OR resuscitat® OR heart massage OR cardiac massage OR chest compression)
AND (piston OR autopulse OR auto-pulse OR thumper OR pneumatic OR lucas OR
hands-free OR load distributing OR vest OR mechanical OR automat* OR device OR
machine)

HEED - Economic evaluations

AX= ("cpr" OR resuscitat* OR heart massage OR cardiac massage OR chest compression)
AND (piston OR autopulse OR auto-pulse OR thumper OR pneumatic OR lucas OR
hands-free OR load distributing OR vest OR mechanical OR automat* OR device OR
machine)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
cardiac arrest OR heart arrest OR cardiopulmonary arrest OR (sudden NEAR death)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= cardiac arrest OR heart arrest OR cardiopulmonary arrest OR (sudden AND death)
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Gharaibeh 2011

NHS EED - Economic evaluations
hyphem* or hyphaem*

HEED - Economic evaluations
AX=hyphem™ or hyphaem*

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
hyphem* or hyphaem*

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX=hyphem™ or hyphaem*

Wildschut 2011

NHS EED - Economic evaluations

abort* AND (mifepristone* OR misoprostol* OR methotrexate* OR dinoprost* OR
carboprost* OR sulprostone* OR gemeprost* OR meteneprost* OR epostane* OR
oxytocin* OR "RU 486" OR mifegyne* OR "ethacridine lactate")

HEED - Economic evaluations

AX= abort* AND (mifepristone* OR misoprostol* OR methotrexate* OR dinoprost* OR
carboprost* OR sulprostone* OR gemeprost® OR meteneprost® OR epostane* OR
oxytocin* OR "RU 486" OR mifegyne* OR "ethacridine lactate")

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
abort* AND "second trimester”

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= abort* AND "second trimester"

Gordon 2011

NHS EED - Economic evaluations

("aminosalicylic acid" OR aminosalicylate OR "5-ASA" OR mesalazine OR mesalamine
OR olsalazine OR balsalazide) AND (surgic* OR post-surg* OR postoperative OR post-
operative OR resection OR operation)

HEED - Economic evaluations

AX= ("aminosalicylic acid" OR aminosalicylate OR "5-ASA" OR mesalazine OR
mesalamine OR olsalazine OR balsalazide) AND (surgic* OR post-surg* OR
postoperative OR post-operative OR resection OR operation)
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NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(crohn* NEAR disease) OR "regional enteritis" OR ileitis OR "inflammatory bowel
disease"

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= (crohn* AND disease) OR "regional enteritis" OR ileitis OR "inflammatory bowel
disease"

Gurusamy 2011a

NHS EED - Economic evaluations
(piggy™* OR cavo™) AND ((liver OR hepatic) AND (transplant* OR graft*))

HEED - Economic evaluations
AX= (piggy* OR cavo*) AND ((liver OR hepatic) AND (transplant* OR graft*))

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

Junpeng 2011

NHS EED - Economic evaluations

((head OR brain* OR cranial OR cerebral OR intra-cranial OR inter-cranial) AND (injur*
OR trauma* OR damag* OR wound* OR fracture* OR contusion™ OR polytrauma* OR
haematoma* OR hematoma* OR haemorrhag* OR hemorrhag* OR bleed*)) AND
(progest™® OR estrogen™ OR gestagen™ OR Gonadal Steroid Hormones)

HEED - Economic evaluations

AX= ((head OR brain* OR cranial OR cerebral OR intra-cranial OR inter-cranial) AND
(injur* OR trauma* OR damag* OR wound* OR fracture* OR contusion* OR polytrauma*
OR haematoma* OR hematoma* OR haemorrhag* OR hemorrhag* OR bleed*)) AND
(progest* OR estrogen™ OR gestagen™ OR "Gonadal Steroid Hormones")

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
((head OR brain* OR cranial OR cerebral OR intra-cranial OR inter-cranial) AND (injur*
OR trauma* OR damag* OR wound* OR fracture* OR contusion* OR polytrauma* OR
haematoma* OR hematoma* OR haemorrhag* OR hemorrhag* OR bleed*))

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= ((head OR brain* OR cranial OR cerebral OR intra-cranial OR inter-cranial) AND
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(injur* OR trauma* OR damag* OR wound* OR fracture* OR contusion™ OR polytrauma*
OR haematoma* OR hematoma* OR haemorrhag* OR hemorrhag* OR bleed*))

Komossa 2011

NHS EED - Economic evaluations
ziprasidon* AND (amisulprid* OR aripiprazol* OR clozapin* OR olanzapin™ OR
quetiapin*® OR sertindol* OR risperidon* OR zotepin*)

HEED - Economic evaluations
AX= ziprasidon®™ AND (amisulprid* OR aripiprazol* OR clozapin* OR olanzapin* OR
quetiapin*® OR sertindol* OR risperidon* OR zotepin*)

7

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness
schizophren*

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= schizophren* AND EE= (cost AND of AND illness)

Taylor 2011

NHS EED - Economic evaluations

(statin* OR atorvastatin* OR cerivastatin® OR fluvastatin* OR lovastatin® OR
pravastatin* OR simvastatin* OR lipitor OR baycol OR lescol OR mevacor OR altocor OR
pravachol OR lipostat OR zocor OR mevinolin OR compactin OR fluindostatin OR
rosuvastatin) AND (cardiovascular OR "heart disease*" OR "coronary disease*" OR
angina OR "heart failure" OR "cardiac failure" OR hyperlipid* OR hypercholestorol* OR
cholestorol*)

HEED - Economic evaluations

AX= (statin* OR atorvastatin® OR cerivastatin* OR fluvastatin* OR lovastatin®* OR
pravastatin* OR simvastatin* OR lipitor OR baycol OR lescol OR mevacor OR altocor OR
pravachol OR lipostat OR zocor OR mevinolin OR compactin OR fluindostatin OR
rosuvastatin) AND (cardiovascular OR (disease* AND (heart OR coronary)) OR angina
OR "heart failure" OR "cardiac failure" OR hyperlipid* OR hypercholestorol* OR
cholestorol*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(cardiovascular OR "heart disease*" OR "coronary disease*" OR angina OR "heart
failure" OR "cardiac failure" OR hyperlipid* OR hypercholestorol* OR cholestorol*) AND
(cost:ty OR review:ty)
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HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’

AX= (cardiovascular OR (disease* AND (heart OR coronary)) OR angina OR "heart
failure" OR "cardiac failure" OR hyperlipid* OR hypercholestorol* OR cholestorol*) AND
EE= (cost AND of AND illness)

Umoren 2011

NHS EED - Economic evaluations

(bronchiolit* OR "respiratory syncytial virus*" OR "rsv" OR flu OR influenza* OR
parainfluenza* OR adenovir*) AND ("respiratory therapy"” OR "oxygen inhalation
therapy" OR steam* OR mist* OR ((oxygen* OR 02 OR air OR water OR burn*) AND
(inhal* OR nebuli* OR atomi* OR humidify* OR vapour* OR vapor*)))

HEED - Economic evaluations

AX= (bronchiolit* OR (respiratory AND syncytial AND virus) OR "rsv" OR flu OR
influenza* OR parainfluenza* OR adenovir*) AND ("respiratory therapy" OR "oxygen
inhalation therapy" OR steam* OR mist* OR ((oxygen* OR 02 OR air OR water OR burn*)
AND (inhal* OR nebuli* OR atomi* OR humidify* OR vapour* OR vapor*)))

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(bronchiolit* or "respiratory syncytial virus*" OR "rsv" OR flu OR influenza* OR
parainfluenza* OR adenovir*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= (bronchiolit* OR (respiratory AND syncytial AND virus) OR "rsv" OR flu OR
influenza* OR parainfluenza* OR adenovir*) AND EE= (cost AND of AND illness)

Al-agee 2011

NHS EED - Economic evaluations
((patient NEAR complian*) OR (patient NEAR adheren*)) AND (epilep* OR seizure* OR
convulsion* OR antiepilep*)

HEED - Economic evaluations
AX= ((patient AND complian*) OR (patient AND adheren*)) AND (epilep* OR seizure*
OR convulsion* OR antiepilep*)

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
(epilep* OR seizure* OR convulsion* OR antiepilep*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= (epilep* OR seizure* OR convulsion* OR antiepilep*)
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Kaushik 2011

NHS EED - Economic evaluations
VIN OR VIN2 OR VIN3 OR (vulva* AND "intraepithelial neoplasia") OR (vulva* AND (pre-
cancer* OR precancer* OR dysplasia OR unifocal OR multifocal OR "carcinoma in situ"))

HEED - Economic evaluations
AX=VIN OR VIN2 OR VIN3 OR (vulva* AND (intraepithelial OR pre-cancer* OR
precancer® OR dysplasia OR unifocal OR multifocal)) OR "carcinoma in situ"

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
VIN OR VIN2 OR VIN3 OR (vulva* AND "intraepithelial neoplasia") OR (vulva* AND (pre-
cancer* OR precancer* OR dysplasia OR unifocal OR multifocal OR "carcinoma in situ"))

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX=VIN OR VIN2 OR VIN3 OR (vulva* AND (intraepithelial OR pre-cancer* OR
precancer® OR dysplasia OR unifocal OR multifocal)) OR "carcinoma in situ"

Gurusamy 2011b

NHS EED - Economic evaluations

((laparoscop* OR coelioscop™ OR celioscop* OR peritoneoscop*) AND (cholecystectom*
AND ((two OR three) AND (dimension* OR imag*))))

HEED - Economic evaluations
AX= ((laparoscop™ OR coelioscop* OR celioscop* OR peritoneoscop*) AND
(cholecystectom* AND ((two OR three) AND (dimension* OR imag*))))

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
gallston* OR cholecystolithiasis

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= gallston* OR cholecystolithiasis
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Flint 2011

NHS EED - Economic evaluations
(turnover OR attrition) AND (interview™* OR feedback OR organisation* OR
organization*)

HEED - Economic evaluations
AX= (turnover OR attrition) AND (interview* OR feedback OR organisation* OR
organization*)

’

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness
(turnover OR attrition) AND (organisation* OR organization*)

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
AX= (turnover OR attrition) AND (organisation* OR organization*)

Jagannath 2011

NHS EED - Economic evaluations
vitamin K

HEED - Economic evaluations
AX=vitamin K

7

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness
N/A - no search terms for ‘condition’ in published review

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
N/A - no search terms for ‘condition’ in published review

Mehrholz 2011

NHS EED - Economic evaluations

(water OR seawater OR aqua* OR hydrokinetic* OR hydro-kinetic* OR pool OR swim*)
AND (exercise* OR fitness OR physiotherapy* OR activit* OR aerobic OR training OR
therap* OR rehabilitation OR treadmill OR walking OR gymnastic* OR calisthenic* OR
"Ai Chi" OR Halliwick OR hydrotherapy* OR whirlpool* OR bath*) AND (stroke* OR cva
OR poststroke OR post-stroke OR infarct* or ischemi* OR ischaemi* OR thrombo* OR
emboli* OR apoplexy OR haemorrhage OR hemorrhage OR haematoma OR hematoma or
bleed* OR hempar* OR hemipleg* OR "brain injur*")

HEED - Economic evaluations
AX= (water OR seawater OR aqua* OR hydrokinetic* OR hydro-kinetic* OR pool OR
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swim*) AND (exercise* OR fitness OR physiotherapy™* OR activit* OR aerobic OR training
OR therap* OR rehabilitation OR treadmill OR walking OR gymnastic* OR calisthenic*
OR "Ai Chi" OR Halliwick OR hydrotherapy* OR whirlpool* OR bath*) AND (stroke* OR
cva OR poststroke OR post-stroke OR infarct* or ischemi* OR ischaemi* OR thrombo*
OR emboli* OR apoplexy OR haemorrhage OR hemorrhage OR haematoma OR
hematoma or bleed* OR hempar* OR hemipleg* OR (brain AND injur*))

NHS EED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’
stroke* OR cva OR poststroke OR post-stroke OR hempar* OR hemipleg* OR "brain
injur*" OR ((cereb* OR brain* OR vertebrobasiliar OR subarachnoid) AND (infarct* or
ischemi* OR ischaemi* OR thrombo* OR emboli* OR apoplexy OR haemorrhage OR
hemorrhage OR haematoma OR hematoma or bleed*))

HEED - Economic analyses: ‘economic burden of condition’ and/or ‘cost-of-illness’

AX= (stroke* OR cva OR poststroke OR post-stroke OR infarct* or ischemi* OR ischaemi*
OR thrombo* OR emboli* OR apoplexy OR haemorrhage OR hemorrhage OR haematoma
OR hematoma or bleed* OR hempar* OR hemipleg* OR (brain AND injur*)) AND EE=
(cost AND illness)
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Table A3.1. Economic evaluations assessed as ‘potentially eligible’ based on initial
screening (‘Screen 1’ - NHS EED and/or HEED record only), by record source

First author/ year

Total records

Record unique
to NHS EED

Record unique
to HEED

Duplicate
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Table A3.2. Economic evaluations assessed as ‘eligible’ based on second round of

screening (‘Screen 2’ - NHS EED and/or HEED record and article abstract and/or
full-text if required), by record source

First author/ year

Total records

Record unique
to NHS EED

Record unique
to HEED

Duplicate
records
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Table A3.3. Economic evaluations assessed as ‘eligible’ based on second round of screening (‘Screen 2’ - NHS EED and/or HEED
record and article abstract and/or full-text if required), by economic evaluation type

First author/ year

Total
records

CEA
(Empirical
study)

CEA
(Decision
model)

CEA
(Empirical
study and

Decision
model)

CEA
(Cost
consequences
- Empirical
study)

CEA
(Cost
consequences
- Decision
model)

CUA
(Empirical
study)

CUA
(Decision
model)

CBA

(Any
design)

Cost
analysis

Not
classified
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Komossa 2011 11 0 5 0 0 1 0 3 0 1 1
Taylor 2011 24 5 6 1 0 1 1 7 0 0 2
Umoren 2011 0 - - - - - - - - - -
Al-agee 2011 0 - - - - - - - - - B
Kaushik 2011 0 - - - - - - - - - B
Gurusamy 2011b 0 - - - - - - - - - -
Flint 2011 0 - - - - - - - - - B
Jagannath 2011 0 - - - - - - - - - -
Mehrholz 2011 0 - - - - - - - - - -
Total (% of total) 51 (100) 8 (16) 12 (24) 1(2) 4(8) 2(4) 2(4) 13 (25) 0(0) 3(6) 4 (8)

Key

CEA: Cost-effectiveness analysis
CUA: Cost-utility analysis
CBA: Cost-benefit analysis
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Table A3.4. Economic evaluations assessed as ‘eligible’ based on second round of
screening (‘Screen 2’ - NHS EED and/or HEED record and article abstract and/or
full-text if required), by basis for classification

First author/ year

Total
records

Classified based on
NHS EED/ HEED
record alone

Classified based on
article abstract/full-
text

Not

classified

Paley 2011
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Galaal 2011
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Liu 2011
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Shi 2011

Hossain 2011
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Naranbhai 2011

Geng 2011

Dasari 2011

Gaitan 2011

Brooks 2011

Gharaibeh 2011

Wildschut 2011

Gordon 2011

Gurusamy 2011a

Junpeng 2011
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Table A3.5. Economic analyses (‘economic burden of condition’ and/or ‘cost-of-
illness’) assessed as ‘potentially eligible’ based on initial screening (‘Screen 1’ -
NHS EED and/or HEED record only), by record source

First author/ year Total Record unique | Record unique Duplicate
records to NHS EED to HEED records

Paley 2011 2 1 0 1
Smith 2011 2 0 2 0
Galaal 2011 0 - - -
Kuhle 2011 10 4 2 4
Showell 2011 8 3 3 2
Liu 2011 40 8 29 3
Waseem 2011 28 12 9 7
Kamal 2011 21 5 9 7
Aboumarzouk 2011 6 3 0 3
Anijeet 2011 0 - - -
Brito 2011 17 15 1 1
Shi 2011 7 3 0 4
Hossain 2011 0 - - -
Naranbhai 2011 0 - - -
Geng 2011 53 9 24 20
Dasari 2011 16 0 8 8
Gaitan 2011 4 2 1 1
Brooks 2011 5 3 2 0
Gharaibeh 2011 0 - - -
Wildschut 2011 0 - - -
Gordon 2011 21 1 11 9
Junpeng 2011 21 9 8 4
Komossa 2011 70 43 16 11
Taylor 2011 24 12 5 7
Umoren 2011 4 4 0 0
Al-agee 2011 55 9 24 22
Kaushik 2011 0 - - -
Gurusamy 2011b 0 - - -
Flint 2011 0 - - -
Mehrholz 2011 73 51 9 13
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Table A3.6. Economic analyses (‘economic burden of condition’ and/or ‘cost-of-
illness’) assessed as eligible’ based on second round of screening (‘Screen 2’ - NHS
EED and/or HEED record and article abstract and/or full-text if required), by
record source - selected reviews only

First author/ year Total Record unique | Record unique Duplicate
records to NHS EED to HEED records
Kamal 2011 19 4 9 6
Brito 2011 17 15 1 1
Dasari 2011 16 0 8 8
Wildschut 2011 0 - - -
Komossa 2011 66 39 16 11
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Table A3.7. Economic analyses (‘economic burden of condition’ and/or ‘cost-of-illness’) assessed as assessed as eligible’ based
on second round of screening (‘Screen 2’ - NHS EED and/or HEED record and article abstract and/or full-text if required), by
analysis type - selected reviews only

First author/ year Total Cost-of-illness | Review of applied cost- | Cost-of-illness and Cost-of-illness and | Not classified
records | (Applied study) of-illness analyses CEA (Cost- Econometric
consequences) analysis

Kamal 2011 19 12 4 2 0 1

Brito 2011 17 12 3 0 0 2
Dasari 2011 16 7 5 1 0 3
Wildschut 2011 0 - - - 0 -
Komossa 2011 65 27 18 1 11 8
Total (% of total) | 117 (100) 58 (50) 30 (26) 4 (3) 11 (9) 14 (12)

Key

CEA: Cost-effectiveness analysis
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illness’) assessed as assessed as eligible’ based on second round of screening
(‘Screen 2’ - NHS EED and/or HEED record and article abstract and/or full-text if
required), by basis for classification - selected reviews only

First author/ year Total Classified based on | Classified based on Not
records NHS EED/ HEED article abstract/ classified
record alone full-text

Kamal 2011 19 12 6 1
Brito 2011 17 2 13 2
Dasari 2011 16 11 2 3
Wildschut 2011 0 - - -
Komossa 2011 65 31 26 8
Total (% of total) 117 (100) 56 (48) 47 (40) 14 (12)
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Appendix 4. References lists of records/articles assessed as eligible based on second round of screening -
selected reviews only

Table A4.1. Economic evaluations: format availability and use to inform development of economic commentary

Key

A: NHS EED structured abstract record

B: NHS EED citation only record

C: HEED field-coded abstract record

D: HEED citation only record

E: Article abstract

F: Article full-text

G: Used to inform development of economic commentary

Kamal 2011

Citation A B C D E F G

Inoue T, Kobayashi M, Uetsuka Y, Uchiyama S. Pharmacoeconomic analysis of v v v v v

cilostazol for the secondary prevention of cerebral infarction. Circulation

Journal 2006; 70(4): 453-458.

Brito 2011

Citation A B C D E F G
v v v v v

Latour-Perez ], De-Miguel-Balsa E. Cost effectiveness of fondaparinux in non-ST-
elevation acute coronary syndrome. Pharmacoeconomics 2009; 27(7): 585-595.

Maxwell CB, Holdford DA, Crouch MA, Patel DA. Cost-effectiveness analysis of v v v v
anticoagulation strategies in non-ST-elevation acute coronary syndromes. Annals of
Pharmacotherapy 2009; 43(4): 586-595.

Sculpher M ], Lozano-Ortega G, Sambrook J, Palmer S, Ormanidhi O, Bakhai A, Flather v v v v v
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Appendix 5. NHS EED and HEED records of economic evaluations and
economic analyses cited in economic commentaries

Kamal 2011: Economic evaluations

Inoue 2006: NHS EED record

Pharmacoeconomic analysis of cilostazol for the sec ondary prevention of cerebral infarction
Inoue T, Kobayashi M, Uetsuka Y, Uchiyama S

Health technology The use of 200 mg/day cilostazol for the secongagyention of cerebral
infarction.

Type of intervention Secondary prevention.

Hypothesis/study questionThe objective of the study was to calculate thdtheaitcomes and associated
costs of treating 65-year-old patients with cilastaafter they had suffered a
cerebral infarction. The comparator chosen was §/day aspirin. The authors
also evaluated the use of no prophylaxis. Themat@for the study was that
cilostazol may be highly effective in reducing tiek of subsequent cerebral
infarction in comparison with aspirin, althouglisitmore expensive. The
perspective adopted in the economic analysis vwatsofta publicly funded
health insurance.

Economic study type Cost-utility analysis.

Study populatior| The study population comprised a hypothetical cobb65-year-old men with
first-ever ischaemic stroke (Barthel Index, BI=100)

Setting | The study setting was not explicitly stated, bumight have been both
secondary care and primary care. The economic stadycarried out in Japan|

Dates to which data relaleThe effectiveness data were derived from studidéighed between 1991 and
2004. The price year was not explicitly reporteat, ibappears to have been
2004.

Source of effectiveness datd he effectiveness data were derived from a reviepublished studies.
Modelling | A Markov model was developed to estimate the healthomes and costs. Tha
model comprised four stages:
prophylactic treatment after first stroke;
acute stage of recurrent cerebral infarction;
chronic stage after recurrence of cerebral infangtand
death.
The time horizon was not specified, although it ldocappear to relate to the

patient's lifetime.

Outcomes assessed in thEhe outcomes assessed were:
review
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the rate of cerebral infarction recurrence withanatphylaxis,
the relative risk of cerebral infarction recurrence

the rate of intra- and extra-cranial bleeding,

mortality due to cerebral infarction,

all other causes of mortality, and

the relative risk of mortality after recurrencedifferent levels of severity, as
determined by the BI.

Study designs and othzNot reported.
criteria for inclusion in the:
review

Sources searched to identifjNot reported.
primary studies

Criteria used to ensure théot reported.
validity of primary studies

Methods used to judgeNot reported.
relevance and validity, and
for extracting date

Number of primary studiesApproximately six studies were included in the esviof the literature. The
included | authors used a meta-analysis and a double-blirtbraised controlled trial to
derive the recurrence rates for stroke and adwarssts, and the results from
one trial to derive the rates of haemorrhagic asbvevents. The natural death
rate at each stage was derived from Japanesaliiiest while mortality rates
after cerebral infarction recurrence were derivedifdata from a Japanese
prefecture.

Methods of combining) Not relevant.
primary studies

Investigation of differencesNot relevant.
between primary studies

Results of the revievy The rate of cerebral infarction recurrence withonatphylaxis was 0.0578. The
relative risk of cerebral infarction recurrence Wasa7 with aspirin and 0.583
with cilostazol.

The rate of intracranial bleeding was 0.0041 wghian and O with cilostazol.
The rate of extracranial bleeding was 0.0034 wahirgan and O with cilostazol.
The relative risk of mortality after recurrencegad from 1.2 (BI=81) to 13

(BI=0).

Measure of benefits used The measure of benefits used was the quality-aatjuge-years (QALYS). As
the economic analysisno utility values have been estimated in Japanatiteors used the
representative Bl value (adding the minimum andimar values for each Bl
category and dividing by 2) as the respectivetytitalue. The utility values the
authors used were 1 (BI=100), 0.9 (Bl of 81 - @705 (Bl of 61 - 80), 0.49
(Bl of 38 - 60), 0.19 (Bl of 1 - 37) and 0.1 (BI=0)

Direct costs| The direct costs included in the analysis wereahaishe health care system.
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Such costs were for drugs, treatment for gastrsiimal bleeding, treatment for
recurrence of cerebral infarction, and long-termedallowing recurrence. The
costs of the drugs were derived from official reimgement price lists. The
costs of treating intracranial haemorrhage duetanrence were derived from|a
published study. The costs of long-term care werésdd from the Japanese
Ministry of Health, Labour, and Welfare. Since ttests were incurred over thi
lifetime of the patient, the costs were approphljatiéscounted at an annual rate
of 3%. The study reported the average costs perpal he price year was not
explicitly reported, but it appears to have beed40

Indirect Costs| The indirect costs were not included.
Currency | Japanese yen (JPY).
Statistical analysis of cosisThe costs were treated as point estimates (i.eldteewere deterministic).

Sensitivity analysis; One-way sensitivity analyses were performed oofathe main parameters of
the analysis, except utility values. The parametense varied within a 50%
decrease or increase from the base values. Fity wtlues, the effect of
varying the estimates was determined using MonteGamulation, which
randomly extracted the utility value for each Blegory from a uniform
distribution and had the range of each BI categarthe upper and lower limit.

Estimated benefits used iMhe QALYs gained were 11.15 with aspirin, 10.8 withprophylaxis, and
the economic analysis11.79 with cilostazol.

Cost results The average cost per patient was JPY 2,891,063asjtirin, JPY 3,343,401
with no prophylaxis, and JPY 4,038,081 with cilasta

Synthesis of costs ar(drhe costs and benefits were combined using anrimenéal cost-utility ratio (i.e,
benefits | the additional cost per QALY gained). Both the silzol and no prophylaxis
strategies were compared with aspirin. No prophglaas found to be
dominated by the aspirin strategy (i.e. the asitiategy was both cheaper ard
more effective than no prophylaxis). Compared a#hirin, the additional cost
per QALY gained was JPY 1,792,216 using the cilodtatrategy.

The results of the one-way sensitivity analysesvabthat varying the relative
risk for recurrence of cerebral infarction in thiestazol and aspirin groups had
the greatest effect on cost-effectiveness. The ntpnobst of treatment in the
cilostazol group and the recurrence rate of cetafiection in the untreated
groups were the next most influential parameters.

The results of the Monte Carlo simulation on wtilralues showed that the
minimum incremental cost-utility ratio was JPY 1m8lion and the maximum
was JPY 2.05 million for cilostazol compared witpain.

Authors' conclusions The use of cilostazol to prevent cerebral infarctiecurrence would appear to
be cost-effective. The authors reported that aremental cost-utility ratio of
JPY 1.79 million was not unreasonable if one tatik account the willingness
to pay for an additional quality-adjusted life-yé@ALY) from agencies such
as the National Institute for Clinical Excellencethe UK, which has an implicit
threshold of approximately 30,000 (JPY 5.6 million)

CRD COMMENTARY - | An explicit justification was given for using aspiras the comparator. It
Selection of comparatolsrepresented an effective strategy in preventingebarrence of cerebral
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infarction. You should decide whether the use pfrasfor the secondary
prevention of cerebral infarction is current pregtin your own setting.

Validity of estimate of| The authors did not report that a systematic reiéthe literature had been
measure of effectivenes;sindertaken to identify relevant research and misgnhiiases. However, the

authors appear to have made use of a meta-anafys$isandomised controlled
trial to derive most of the parameters for theirdelo The authors also appear
not to have used many assumptions in their modeteforted, there was an
imbalance in the quantity of information used tpplate the model parameters
relating to different treatments, since only orni@ Bissessed cilostazol for the
prevention of cerebral infarction recurrences.ddition, the influence of
bleeding might have been underestimated in theysimte some types of
bleeding were not considered.

Validity of estimate of| The estimation of benefits was modelled. The astheported that there were
measure of benefitno utility measures for cerebral infarction in Japdus they converted the BI
scores to utility values. Although the authors diésd the method used, they
did not refer the reader to any literature andasuherefore unclear whether the
method they used is common practice or valid. Harethe authors
appropriately varied the utility estimates in th&dnsitivity analysis.

Validity of estimate of cost;sAll the categories of cost relevant to the headtreqerspective adopted were
included in the analysis. No major relevant coptsear to have been omitted
from the analysis. The costs and the quantitieg wet reported separately,
which will limit reflation exercises to other seitjs. The costs were derived
from published sources. All costs were appropiyatekied in a one-way
sensitivity analysis using wide ranges (+/-50%) ties costs were incurred over
the lifetime of the patient, all future costs wappropriately discounted. The
price year was not explicitly reported, which wilimper future inflation
exercises.

Other issues The authors made appropriate comparisons of timeiinigs with those from
other studies that had also found secondary pragtsyfor cerebral infarction to
be cost-effective. Although it was not explicitigted in the paper, the issue of
generalisability to other settings was partly added in the sensitivity analysis.
The authors do not appear to have presented #milts selectively and their
conclusions reflected the scope of the analysis.mhin limitation reported by
the authors was that they found no estimates lifyutalues applicable in
Japan.

Implications of the study The authors recommended that the results of tinailyais be re-examined
within a certain period of time, as changes indhgy prices and in medical
treatment fees may vary in the future.

Source of funding Supported by Otsuka Pharamceutical Co. Ltd, Otsidgaan.

Bibliographic detail| Inoue T, Kobayashi M, Uetsuka Y, Uchiyama S. Phaoeaonomic analysis of
cilostazol for the secondary prevention of cerelmfarction. Circulation
Journal 2006; 70(4): 453-458

Link to Pubmed record 16565564

Other publications of relatedSarasin FP, Gaspoz JM, Bounameuaux H. Cost-eféauetss of new antiplatelet
interest| regimens used as secondary prevention of strok@msient ischemic attack.
Arch Intern Med 2000;160:2773-8.
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Gaspoz JM, Coxson PG, Goldman PA, et al. Cost-&ffaress of aspirin,
clopidogrel, or both for secondary prevention afactary heart disease. N Engl
J Med 2002;346:1800-6.

Holloway RG, Benesch CG, Rabhilly CR, et al. A sysi#ic review of cost-
effectiveness research of stroke evaluation aradrtrent. Stroke 1999;30:1340-

9.

Subject index terms statuisSubject indexing assigned by CRD

Subject index term;sAged; Aspirin /economics /therapeutic use; Caset@bBtudies; Cerebral
Infarction /drug therapy /economics /prevention@trol; Cost-Benefit
Analysis; Health Care Costs; Humans; Male; Markdnai@s; Models,
Econometric; Models, Statistical; Platelet Aggrématnhibitors /economics
/therapeutic use; Quality-Adjusted Life Years; Betles /economics
/therapeutic use; Time Factors

Accession number22006000765

Database entry daie31 August 2006

Record status This is a critical structured abstract of an ecomognaluation that meets the
criteria for inclusion on NHS EED.

Each abstract contains a brief summary of the nasththe results and
conclusions followed by a detailed critical assessihon the reliability of the
study and the conclusions drawn.

NHS Economic Evaluation Database (NHS EED)

Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Inoue 2006: HEED record

Article Reference No
Author
ArticleTitle

Journal Name
Journal Date
Journal Reference
Publication Status
Availability Details

Cost Base Y ear
Source Of Article
Countries Of Authors
Countries Applicable
Type Of Article

Type Of Econ Eval
Technology Assessed
ATC Codes

|CD-9 Codes

Drug Names

Prob. of Main Clinical
Events

Quantities of
Resour ces Used

Pricesor Costs of
Resour ces

Outcomes

Values Of Outcomes
Outcome Measure
Costs Included
Costs Discounted
Benefits Discounted
Sensitivity Tested
Quantitatively
Reported

Study Question

015719
Inoue T, Kobayashi M, Uetsuka Y, Uchiyama S

Pharmacoeconomic analysis of cilostazol for theseéary
prevention of cerebral infarction

Circulation Journal

2006

70:453-458

Published in a journal of unknown status

Correspondence: Tadeo Inoue, PhD, Department ohilcy, St
LukeZs International Hospital, 9-1 Akashi-cho, Ctkwg Tokyo
104-8560, Japan. E-mail: tadaocino@luke.org.jp

2004

O

Japan

Japan

Applied study

Cost effectiveness analysis;Cost utility analysis
Pharmaceutical

BO1A

434

ASPIRIN; CILOSTAZOL

Observational data;Other literature review

Judgement;Modelling
National Publication

Observational data;Other literature review;Modejlin
Previously Published Values

Quality-adjusted life years (QALYS)

Hospital costs;Direct provider/purchaser costs

3%

3%

Sensitivity tested

Quantitatively reported

A Markov model was developed to evaluate the caristseffects of
cilostazol for the secondary prevention of cerelmfarction, using
the health service perspective. The main outcomasare was

quality-adjusted life year (QALY) gained. Medicalsts and long-
term care costs were estimated. Costs and effents advscounted .
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Patient Group

Sponsor
Keywords
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a rate of 3%. Sensitivity analysis was performetesd the
robustness of the cost-effectiveness results.

Study findings suggest that cilostazol may be effgetive in
preventing recurrence of cerebral infarction. Lifet cost for
aspirin was Yen 2.89; for the group that receivegrophylactic
treatment lifetime cost was Yen 3.34 million, andthe group that
received cilostazol prophylaxis lifetime costs Was 4.04 million.
Cilostazol was associated with the highest quadyusted life
years (QALYs), 10.80 for the untreated grolip,15 QALY for thi
aspirin group and 11.79 QALYs for the cilostazalgp). The
aspirin strategy was the dominant strategy whenpeoed to the
untreated group and the cilostazol group. When ewatpto the
aspirin group, the incremental cost-effectivenesi® was Yenl.79
million for the cilostazol group.

A cohort of 65-year old men with first-ever ischerstroke were
considered for the present analysis.

Pharmaceutical industry

Applied Study;Cerebrovascular Disease;
Stroke;Pharmacoeconomics;QALYs;Quality AdjusteceLif
Years;Models;Direct Costs;Cost Utility Analysis;C&dfectivenes:
Analysis (CEA)
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Brito 2011: Economic evaluations

Latour-Perez 2009: NHS EED record

Cost effectiveness of fondaparinux in non-ST-elevat  ion acute coronary syndrome
Latour-Perez J, De-Miguel-Balsa E

Record status This is an economic evaluation that meets theraifer inclusion on NHS

EED.

If you would like us to consider prioritising theiting of a critical abstract for
this economic evaluation please e-mail: CRD-NHSEBB®.ac.uk quoting the
Accession Number of this record.

Please note that priority is given to fast tradkuests from the UK National
Health Service.

Bibliographic detail| Latour-Perez J, De-Miguel-Balsa E. Cost effectiwsnef fondaparinux in non-
ST-elevation acute coronary syndrome. Pharmacoeaios®009; 27(7): 585-
595

Link to Pubmed record 19663529
Subject index terms statusSubject indexing assigned by NLM

Subject index term;Acute Coronary Syndrome /drug therapy /economicgichagulants
/economics /therapeutic use; Cost-Benefit AnalyB&ta Interpretation,
Statistical; Decision Support Techniques; Electrdiaraphy; Humans;
Markov Chains; Polysaccharides /economics /thettapase

Accession number22009103662

Database entry daie2 June 2010

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Latour-Perez 2009: HEED record

Article Reference No
Author
ArticleTitle

Journal Name
Journal Date
Journal Reference
Publication Status
Availability Details

Cost Base Year
Source Of Article

Countries Of Authors

Countries Applicable
Type Of Article
Type Of Econ Eval
Technology Assessed
ATC Codes

ICD-9 Codes

Drug Names

Prob. of Main Clinical

Events

Quantities of
Resour ces Used

Pricesor Costs of
Resour ces

Outcomes
Outcome M easure

Source Of Data
Costs Included
Costs Discounted
Benefits Discounted
Sensitivity Tested
Quantitatively
Reported

Abstract

075288
Latour-Perez J, de Miguel-Balsa E

Cost effectiveness dbndaparinuxn non-ST-elevation acute
coronary syndrome

PharmacoEconomics

2009

27(7):585-595

Published in a peer reviewed journal

Correspondence: Dr Jaime Latour-Perez, Servicideldicina
Intensiva, Hospital General Universitario de ElocGami Vell de
|/ EAImassera 11, 03203 Elche, Spain. E-mail: jla@ooma.es

2006

@]

Spain

Spain

Applied study

Cost utility analysis
Pharmaceutical

BO1A

411

FONDAPARINUX; ENOXAPARIN
Observational data;Other literature review

Judgement;Modelling
'‘Ad Hoc' Estimation

Observational data;Other literature review;Modejlin

Risk of major bleeding, adverse cardiac eventgtleof life,
guality adjusted life years (QALYS)

Incorporated from another study

Hospital costs;Direct provider/purchaser costs
3%

3%

Sensitivity tested

Quantitatively reported

Background: Fondaparinux has been shown to redhgcask of
major bleeding and 30-day mortality compared withxaparin, in
patients with non-ST-elevation acute coronary symaly (NSTE-
ACS). However, its cost effectiveness is not welbwn. Objective
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Key Results
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To evaluate the effectiveness and economic attemwdiss of
fondaparinux relative to enoxaparin in patientdwNiSTE-ACS
treated with triple antiplatelet therapy and ednign-urgent)
invasive strategy. Methods: The decision model cmeptwo
alternative strategies: subcutaneous (SC) enoxafiang/kg 12
hourly) versus SC fondaparinux (2.5mg/day) in NSAES patient:
pre-treated with triple antiplatelet therapy andyea
revascularization. Cost-effectiveness and cosityuihalyses were
performed from a healthcare perspective, basedMarkov model
with a time horizon of the patient lifespan. Uniade sensitivity
analysis and probabilistic (Monte Carlo) microsiatidn analysis
were performed. Results: In the base-case andBiSigears,
Thrombolysis In Myocardial Infarction [TIMI] sco®), the use of
fondaparinux was associated with a significant céida in major
bleeding, a slight reduction in adverse cardiacesyeand minor
improvements in survival and QALYSs, together withraall
reduction in costs. The dominance of fondaparineer @noxaparin
remained unchanged in the univariate sensitiviglyses.
According to Monte Carlo simulation, fondaparinu&siacost savir
in 99.9% of cases. Conclusion: Compared with enasiapthe use
of fondaparinux in patients with NSTE-ACS manageth\an early
invasie strategy appears to be cost effective, eveatiemts with :
low risk of bleeding. Reproduced by kind permissabi\dis
International Limited

The objective of this study was to evaluate theai¥eness and
economic attractiveness of fondaparinux relativertoxaparin in
patients with non-ST-elevation acute coronary symaly (NSTE-
ACS) treated with triple antiplatelet therapy amdly (non-urgent)
invasive strategy. A decision model was used topayetwo
alternative strategies: subcutaneous (SC) enoxafiang/kg 12
hourly) versus SC fondaparinux (2.5mg/day) in NSAES patient:
pre-treated with triple antiplatelet therapy andyea
revascularization. Cost-effectiveness and cosityuihalyses were
performed from a healthcare perspective, basedMarkov model
with a time horizon of the patient lifespan. Uniade sensitivity
analysis and probabilistic (Monte Carlo) microsiatidn analysis
were performed

Under the reference case (65 years of age andanbalysis In
Myocardial Infarction [TIMI] score of 4), the usé fondaparinux
was associated with a lower expected cost perrmgatadower rate
of bleeding, a lower rate of major cardiac eveatisigher expected
survival and more quality adjusted life years (QA)Yhan
enoxaparin. The use of fondaparinux under the base-scenario
was cost saving. The dominance of fondaparinux esexaparin
persisted in the one-way cost-effectiveness seitgiinalyses for
all the variables considered, except in those Hgtatal scenarios
of relative risk of bleeding with fondaparinux =»1l. According t
the Monte Carlo simulation, the use of fondaparinas cost
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saving in 99.9% of the cases and cost effectivh@nmremaining
0.1%. The incremental net health benefit (NHB w@askghtly with
the threshold willingness to pay (from 0.025 to21@or a threshol
of Euros 10 000 and Euros 70 000 per QALY, respelyj. The
authors/Z concluded that compared with enoxapdm@anise of
fondaparinux in patients with NSTE-ACS managed \aithearly
invasive strategy appears to be cost effectiven av@atients with
low risk of bleeding.

Patient Group Patients with non-ST-elevation acute coronary symgr (NSTE-
ACS). In the base-case analysis the patient wa®e&& of age and
had a Thrombolysis In Myocardial Infarction (TIMdgore of 4

Keywords Cost Utility Analysis;QALYs;Quality Adjusted Life
Years;Modelling;Pharmaceutical;Cost EffectiveneGeneral
Discussion CBA/CEA
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Maxwell 2009: NHS EED record

Cost-effectiveness analysis of anticoagulation stra tegies in non-ST-elevation acute coronary

syndromes

Maxwell CB, Holdford DA, Crouch MA, Patel DA

CRD summary

The objective was to compare the cost-effectivenéfsur anticoagulation
regimens that were recommended for moderate-to-tiggtpatients with non-
ST-elevation acute coronary syndrome. Bivalirudasuhe least costly
anticoagulation therapy for early invasive treattnand fondaparinux was
preferred for patients undergoing conservativettneat. The methods were
satisfactory and they and the results were webnteg. The authors’
conclusions appear to be appropriate.

Type of economic evaluationCost-effectiveness analysis

Study objective

Interventions

Location/setting

Methods

The objective was to compare the cost-effectivenéfsur anticoagulation
regimens that were recommended for moderate-to-tsghpatients with non-
ST-elevation acute coronary syndrome.

The four antithrombotic treatments were unfracttedeheparin with a
glycoprotein inhibitor, enoxaparin with a glycopet inhibitor, bivalirudin
alone, and fondaparinux with a glycoprotein intghifThe dosages were
reported.

USA/secondary care.

Analytical approach: A decision tree was used talsgsise the data from
published clinical trials for the four treatmengimens. For each treatment arin
of the decision tree, a patient followed a treatnpath either with or without
complications. The authors stated that the persgewsias that of a health care
provider.

Effectiveness data: The clinical evidence was ifiedtfrom recent available
anticoagulation studies that compared the foutesifas. The procedural
techniques, complication rates, and treatment reggmvere closely based on
those of the Superior Yield of the New strateg¥nbxaparin,
Revascularization and Glycoprotein llb/llla inhidni¢ (SYNERGY), the Fifth
Organization to Assess Strategies in Acute Isch&@yi@dromes (OASIS-5), and
ACUITY trials, which were the main motivation andtd sources for this study.
The outcomes and probabilities associated with gaettment strategy were
derived from point estimates reported in thesestinials. A literature review
was conducted to obtain the data on consistertaagulation in patients.

Monetary benefit and utility valuations: Not relewa

Measure of benefit: The measure of benefit waepttitreated without
complications, as this was the only clinically sfgpant difference between the
treatments.

Cost data: The cost categories were the treatmdam,acquisition, and
complications of the interventions. The drug acitjois costs were from the
wholesaler-purchasing database of the Virginia Comaealth University
Medical Center. The major complication costs wexsddl on diagnosis-relatec
group data. Physician fees were estimated by a@sgignCurrent Procedural
Terminology (CPT) code to all complications. Thenaricomplication
(bleeding) costs were from hospital blood bank respd he resource use data
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were from published clinical trials that sampleddaiate-to-high-risk patient
populations. All costs were reported in US doligs

Analysis of uncertainty: One-way, two-way, and @bliistic sensitivity
analyses were performed. The results were presantetbrnado diagram and a
cost-effectiveness acceptability curve. Scattergrare also generated from
100,000 Monte Carlo simulations.

Results| Bivalirudin was the least costly treatment andoitnihated enoxaparin and
unfractionated heparin, as bivalirudin was lesdlg@nd more effective. The
number of complications associated with fondaparimod the glycoprotein
inhibitor eptifibatide were slightly lower than the associated with bivalirudin
alone.

The sensitivity analyses revealed that unfractieshéieparin was never cost-
effective compared with fondaparinux or bivalirudamd that bivalirudin and
fondaparinux were superior in most of the analy$es. results of the
scattergrams were inconclusive, as the simulatédgpwere spread evenly
around the acceptability plane.

Authors' conclusions Bivalirudin was the least costly anticoagulatioardpy for early invasive
treatment, and fondaparinux was preferred for ptdiandergoing conservative
treatment.

CRD commentary Interventions: The interventions were well desalibad appear to have been
appropriate comparators.

Effectiveness/benefits: The effectiveness data weimly from contemporary
studies that were highly relevant and appear te leen appropriate. The
authors also conducted a literature review, whigplies that the three clinical
trials were not identified in this way and this reakt difficult to ascertain
whether all relevant evidence was included. QALYaild have been a more
appropriate benefit measure, as they would haveeroaaks-disease
comparisons possible and measured the impact afiskase on both quality of
life and survival. The reasons for using a difféteenefit measure were stated
and appear to have been justified. The authorsatideport discounting of the
benefits nor the time line of the study, and thighhlead to inconsistencies in
the data and could increase the uncertainty imebelts.

Costs: The costs were relevant to the perspediive.cost estimates appear tc
have been appropriately derived from the studyrggtbut wholesale costs and
Medicare reimbursement data were used and thed# nogrepresent the costs
for all patients in the population. The authors wiid report any discounting of
the costs and they did not state the price year.

Analysis and results: The model was well descrined all the costs and
benefits of the base case were reported. The siatbBthe data appears to
have been appropriate and a comprehensive analysixertainty was
undertaken. There were several limitations to thdys which the authors
identified and discussed. Most of the data wermfatinical trials that might not
have reflected the true complication rates.

Concluding remarks: The methods were satisfactodythey and the results
were well reported. The authors’ conclusions appeae appropriate.

Source of funding| Not stated.

Bibliographic details Maxwell CB, Holdford DA, Crouch MA, Patel DA. Cosffectiveness analysis
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of anticoagulation strategies in non-ST-elevationta coronary
syndromes. Annals of Pharmacotherapy 2009; 4385:395

Link to Pubmed record 19336655

URL for original research http://www.theannals.com/cgi/content/abstract/4338/

Subject index terms statusSubject indexing assigned by NLM

Subject index term;Acute Coronary Syndrome /drug therapy /economicgichagulants
/economics /therapeutic use; Cost-Benefit Analydignans; Randomized

Controlled Trials as Topic /feconomics
Accession number22009101973
Database entry dalel3 October 2010

Record status This is a critical structured abstract of an ecomognaluation that meets the
criteria for inclusion on NHS EED.

Each abstract contains a brief summary of the nasththe results and
conclusions followed by a detailed critical assessihon the reliability of the
study and the conclusions drawn.

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Maxwell 2009: HEED record
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075257
Maxwell C B, Holdford D A, Crouch M A, Patel D A

Cost-effectiveness analysis of anticoagulatiortegias in non-ST-
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The objective of this decision analysis study wapdrform a cost-
effectiveness analysis comparing 4 anticoagulagitmens in non-
ST-elevation acute coronary syndrome (NSTE-ACSjaBaurces
were taken from the SYNERGY, OASIS-5, and ACUIThls,
including 2 subgroup analyses. The study was cdeddcom a
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healthcare provider perspective

Key Results Overall bivalirudin alone was the least costly negin (US$1131
per average course) and it dominated (i.e., wa refbective and
cost less) both enoxaparin plus eptifibatide ($160@i
unfractionated heparin (UFH) plus eptifibatide (1$39) in cost-
effectiveness. The number of complications seeh fendaparinux
and eptifibatide was slightly lower than with bivatin alone, but
the average cost of treatment was slightly highk&S%1184). When
compared with bivalirudin, the incremental costafdaparinux for
each additional patient treated without complicagiovas US$256¢
Sensitivity analyses showed the model's resulbetsensitive to
drug acquisition cost and complication probab#itiBrobabilistic
sensitivity analyses favored neither bivalirudin fandaparinux;
however, when 2 or more vials of bivalirudin weezessary,
bivalirudin was no longer a cost-effective alteivat The authors/A
concluded that bivalirudin is the least costly agemmoderate- to
high-risk non-ST-elevation acute coronary syndr¢M8TE-ACS)
patients managed with an early invasive approddts, uise is
consistent with the ACUITY trial. Fondaparinux etpreferred
agent in patients undergoing a conservative tre@tsteategy.

Patient Group Patients with non-ST-elevation acute coronary symdy (NSTE-
ACS)
Keywords Cost Effectiveness Analysis (CEA);Pharmaceuticabigrdial

Infarction;Decision Analysis
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Generic;Utility assessment;EQ-5D
Incorporated from another study

Hospital costs;Direct provider/purchaser costs
3%

3%

Sensitivity tested

Quantitatively reported

Based on a randomized control trial (Fifth Orgatiarato Assess
Strategies in Acute Ischemic Syndromes InvestigdtoASIS-5])
the aim of the study was to compare the short-tarysts and long-
term cost-effectiveness of 2 antithrombotics, feradaux (2.5 mg
daily) and enoxaparin (1 mg per kg twice daily), ionaST-
elevation acute coronary syndrome. Treatment wasrastered fol
a mean of 5 days. The rationale of the study waisithOASIS-5
trial, fondaparinux patients were found to haveutlhalf the rate c
major bleeding 9 days after randomization andautlas good
clinical outcomes (death, myocardial infarction jondleeding and
stroke) after 6 months of follow-up. To undertake economic
evaluation, health care resource use and clinfliabey data from
the trial were incorporated into a cost-effectiv@nmodel as
applied to both for the time horizon of the tri@lrionths) and over
the longer term (life time). A societal perspectivas adopted and
the setting of the study was secondary care itthited States.

The effectiveness results showed that for eachaygeent over th
180-day follow-up period, fondaparinux is proteetsompared
with enoxaparin, although this is not significanthanonfatal Ml.
For death, nonfatal Ml and nonfatal stroke, incirgaage, being
male, a history of heart failure, and diabetesaase the event risk.
ST depression and high creatinine at baselineaserenortality
risk. Increased serum creatinine was the only ptie@i covariate
for bleeds. The 180-day cost analysis indicatetifiraaparinux
would generate a cost saving of US$547 per pafgsitto Cl
US$207-US$924). Sensitivity analysis suggestedsaeings could
vary between US$494 and US$733. As well as megre(ded)
cost-effectiveness, the probability of each theragiyng the least
costly and the more cost-effective assuming a efisttiveness
threshold of US$50,000 per QALY gained was presktosing
probabilistic sensitivity analysis. Fondaparinuxsvpaiedicted to
generate a $188 saving and 0.04 additional QALMhéndaverage
OASIS-5 patient. However, when 180-day cost andaadi results
were extrapolated to long-term cagtectiveness, fondaparinux w
dominant (less costly and more effective in terfnguality-
adjusted life-years) under most scenarios. Theoasittoncluded
that fondaparinux is a more cost-effective antithipotic agent than
enoxaparin in nonaST-elevation acute coronary symér This is
true across the range of event risks seen in th8I85A trial, which
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informed the present modelling study.

The patient group comprised of 20,078 male and liepatients
with nonUST-elevation acute coronary syndrome enigi
participated in the Fifth Organization to Assesst®gies in Acute
Ischemic Syndromes Investigators [OASIS-5] tridieTeconomic
analysis was based on a sub-sample of 759 triediat

Pharmaceutical industry

Coronary Heart Disease;Coronarkriery Disease;Acute Care;Ci
Effectiveness;Cost Effectiveness Analysis (CEA)Qdtdity; Cost
Utility Analysis;QALYs;Quality Adjusted Life Year$hrombolytic
Agents - Medications; Thrombosis
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Dasari 2011: Economic evaluations

Dupree 2002: NHS EED record

Advantages of laparoscopic resection for ileocecal Crohn's disease
Duepree H J, Senagore A J, Delaney C P, Brady K M, Fazio VW

Health technology The use of laparoscopic surgery (LAP) for surgieskction was studied in
patients with ileocecal Crohn's disease. The coatpatreatment was the samge
surgery carried out by laparotomy (OPEN).

Type of intervention Treatment.

Hypothesis/study questionThe aim of the study was to assess the cost-eféautss of LAP for patients
with ileocecal Crohn's disease. The comparatortheasame surgery carried out
by OPEN, which is the alternative surgical treattm@ithough the perspective
adopted in the economic analysis was not cleaalyedf it appears to have been
that of the hospital.

Economic study type: Cost-effectiveness analysis.

Study populatior| The population comprised patients undergoing eledtiitial resection for
ileocecal Crohn's disease. Patients had to hagignoof enterocutaneous fistula
or prior bowel resections.

Setting | The setting was secondary care. The economic stagycarried out in Ohio,
USA.

Dates to which data relaler he effectiveness evidence and resource evidetatedeo 1999 to 2000. The
price year was 2000.

Source of effectiveness datd he effectiveness data were derived from a singigys

Link between effectivenesisThe costing was carried out on the same patienpleaas that used in the
and cost data effectiveness analysis. It appears that the costirsgoeen carried out
retrospectively.

Study sample; No power calculations were reported. There wasamapde selection, as all
patients meeting the inclusion criteria were ineldidForty-five patients were
included in the study, of which 21 were in the Lgi®up and 24 in the OPEN

group.

Study desigr| This was a single-centred, non-randomised contfatady in which the
operating surgeon decided what type of surgerpé#tient should undergo. Thiz
patients were followed up until they left hospital.

Analysis of effectivenessThe analysis was conducted on an intention to brasis. The health outcomes;
used to evaluate the two types of surgery were:
the rate of conversion,

the operating time,
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the intraoperative blood loss,

the postoperative recovery times,

the intraoperative and postoperative complicatairg, and
the time taken to return to work.

The two patient groups were found not to be conigaria certain respects. The
median age in the OPEN group was slightly oldery@&s, range: 19 - 63) then
in the LAP group (31 years, range: 19 - 54), (pSD.0here was a higher ratio
of females to males in the OPEN group (15:9) timatthvé LAP group (9:12),
(p<0.05). The body mass index was higher in the ®BEup (26, interquartile
range, IQR: 23 - 30) than in the LAP group (21, IQR - 25), (p<0.05).

Effectiveness resultsin the LAP group, conversion to formal laparotonmgsmecessary in one patient
(conversion rate 4.8%).

The operating time in the LAP group was signifibashorter (median 75
minutes, IQR: 60 - 90) than in the OPEN group (raedi8 minutes, IQR: 70 -
130), (p<0.05).

The intraoperative blood loss was statisticallyhgigantly less in the LAP
group (50 mL, IQR: 25 - 100) than in the OPEN gréi@0 mL, IQR: 50 - 265),
(p<0.05).

Postoperative recovery was significantly fastethim LAP group. For example,
a nasogastric tube was used for 0 versus 1 da@,@pxand there was earlier
resumption of full liquids (O versus 2 days; p<Q.@atients in the LAP group
also experienced earlier passage of flatus (2 se€3slays; p<0.05) and an
earlier time to first bowel movement (2 versus #jg<0.05).

There were no intraoperative complications in eitireup.

The overall postoperative complication rate wassignificantly different,
14.3% of LAP patients and 16.7% of OPEN patients.

The time before returning to work was shorter m tAP group (4 weeks, IQR
3 - 6) than in the OPEN group (6 weeks, IQR: 4,{8%0.05).

Clinical conclusions, The authors concluded that, in their hospital wiihgeons experienced in LAF,
patients did not suffer any harm undergoing LAPiliemcecal Crohn's disease
and were able to resume normal activities eattien if they had undergone
surgery with OPEN.

Measure of benefits used iiNo summary measure of benefits was produced. Thiy stas, in effect, a cosi-
the economic analysisconsequences analysis.

Direct costs| It would appear that the perspective adopted watsafthe hospital. No
discounting was carried out since the costs wereried during less than a year.
The costs included were those for laboratory sessipharmacy, radiology,
anaesthesia, operating room and hospitalisatiachdaposable operative
equipment. The patient costs were not broken dovenquantities and costs.
Hospital costs per patient were calculated usitgahciata provided by the
hospital. The price year was 2000.

Indirect Costs| No indirect costs were included.
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Currency| US dollars ($).
Statistical analysis of cos{d\o statistical analysis was carried out.
Sensitivity analysis; No sensitivity analysis was carried out.

Estimated benefits used rSee the 'Effectiveness Results' section.
the economic analysis

Cost results| The cost per patient was $2,547 in the LAP group$h985 in the OPEN
group, (p<0.05).

The costs until discharge were included.
The costs of adverse effects were dealt with irctiging.

It was unclear whether the 2 patients in the LA®ugrwho were readmitted had
the costs of their readmission included.

Synthesis of costs ar(drhe costs and benefits were not combined as tly stas, in effect, a cost-
benefits| consequences analysis.

Authors' conclusions Laparoscopic surgery (LAP) was cheaper than laparpt{ OPEN) for patients
with ileocecal Crohn's disease. It also broughh\tithe advantages of quicker
recovery time and an earlier return to work.

CRD COMMENTARY - | The choice of the comparator (conventional surgeayYOPEN) was justified by
Selection of comparatoiisit being the surgical alternative to LAP in manitisgs. You should decide if it
represents current practice in your own setting.

Validity of estimate of| The effectiveness data were derived from a singiéys The analysis was based

measure of effectivenes®n a non-randomised trial with concurrent contrdlsandomised controlled
trial (RCT) would have provided a more robust eat#of effectiveness, as
well-conducted RCTs are considered the 'gold’ stahd/hen comparing
different health interventions. The fact that tla¢ignts were non-randomly
allocated to the type of surgery means that thelasions cannot be
extrapolated to all patients needing resection. sthdy sample was
representative of the study population since aiep#s meeting the inclusion
criteria were included in the study. The patiemtsugs were shown not to be
comparable at analysis and adjustments for confagrfdctors were not
performed. This is another drawback to the studig dnalysis of effectiveness;
was handled credibly in that the authors acknowdedfe disadvantages of a
non-randomised trial. They also realised that thdyswas short term only, and
that a full evaluation of the two types of surgeryuld require a longer follow-
up. There were no other sources for the effectiseidata.

Validity of estimate of| The authors did not derive a summary measure dtthieanefit. The health
measure of beneftbenefits were therefore those associated withffeeteveness outcomes.

Validity of estimate of costsGiven the cost perspective adopted, which appedrave been that of the
hospital, it was unclear whether all the relevarsts were included in the study.
For example, it was unclear whether staff physiciasts and costs of hospital
readmissions were included. If the costs of hobpmt@dmissions were not, this
would have biased the results towards underestignétie cost of LAP. The
authors reported that some costs were not inclutiede being described as
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“indirect fixed and variable indirect costs”, bnése were not defined. It was
not clear whether these cost omissions could hased the authors' results.
The health care costs were not calculated aftepitadslischarge, and it was
unclear whether this would have biased the cositeem a particular direction.

The costs were not reported separately from thatdies. There was also very
little cost information provided, which would makaelifficult for decision-
makers in other settings to assess the cost reshksresource use quantities
were taken from a single study alone, while thegwiwere taken from the
authors' setting only. No analyses were carrietbaugither the quantities or the
prices. The price year used was 2000, which wdillitate any future reflation
exercises.

Other issues; The authors made appropriate comparisons of tasults with the findings
from other studies. The issue of the generalidghii other settings was not
addressed, although the authors pointed out teatutgeons in the study were
all experienced in performing this kind of LAP. Taethors did not present their
results selectively, but their conclusions did raflect the disadvantage of the
non-randomised nature of the study and the ladoofparability of the patient
groups. Also, the authors did not seem to be awnfifee limited usefulness of
the cost data that they provided.

Implications of the study The authors concluded that LAP for patients widlodecal Crohn's disease
should become much more widely accepted as it leagsicker recovery time
and is less expensive. However, the comments nizolé the lack of
randomisation, lack of long-term follow-up and laafkdetailed cost data mear
that more research is needed to confirm the autbonglusions.

Source of funding| None stated.

Bibliographic detail| Duepree H J, Senagore A J, Delaney C P, Brady ka#io V W. Advantages
of laparoscopic resection for ileocecal Crohn'saé®. Diseases of the Colon
and Rectum 2002; 45(5): 605-610

Link to Pubmed record 12004208
Subject index terms statusSubject indexing assigned by NLM

Subject index term;Adult; Cecum /surgery; Cohort Studies; Compara8tedy; Costs and Cost
Analysis; Crohn Disease /economics /surgery; Fentilenans; Intestinal
Obstruction /surgery; Laparoscopy /economics /math®ale; Middle Aged;
Postoperative Complications; Statistics, NonparameEreatment Outcome

Accession number 22002000953
Database entry date31 May 2005

Record status This is a critical structured abstract of an ecoitognaluation that meets the
criteria for inclusion on NHS EED.

Each abstract contains a brief summary of the nasthibe results and
conclusions followed by a detailed critical assesstnon the reliability of the
study and the conclusions drawn.

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Outcome Measure complications, time to return to work
CostsIncluded Hospital costs;Direct provider/purchaser costs
Study Question The authors conducted a cost analysis based on a

prospective observational study which compared
laparoscopic resection and open resection for teximi
ileal Crohn's disease between June 1 1999 and €rctob
31, 2000. The setting was the Department of Cotal
Surgery at the Cleveland Clinic in Ohio; USA. The
perspective was that of hospital provider. The cost
analysis involved use of the hospital cost accognti
system. Overhead costs were not included whicha
have accounted for 45 to 57% of the total cost.

Key Results Three patients in the laparoscopic group had
complications: anastomotic leak (n=1); intraabdaahin
abscess (n=1); and postoperative bleeding (n=Xhdn
open-resection group, two patients developed wound
infections and two patients developed pulmonary
atelectasis and fever. The laparoscopic patients
returned to work earlier: 4 weeks (1Q range 3-6ksge
compared to the open-resection patients; 6 we€ks (|
range 4-8 weeks). This difference was statistically
significant at p<0.05). The direct cost for the
laparoscopic group was $2,547 and for the open-
resection group was $2,985. This difference was
statistically significant at p<0.05. The authors
concluded that laparoscopic resection for ileocecal
Crohn's disease was castective and shortened lenq
of stay.

Patient Group Patients with terminal ileal Crohn's disease. 24
underwent open surgery and 21 the laparoscopic-
assisted approach. No patients had prior bowel
resections or enterocutaneous fistulas. MediarBage
for the laparoscopic-assisted group and 39 for the
open-group. 2 patients in the laparoscopic grouggwe
American Society of Anesthesiologists (ASA)
classification 1; 17 were ASA classification 11 ghd
ASA classification 111. In the open group: 15 pate
were ASA classification 11 and 9 patients ASA
classification 111.

Keywords Laparoscopic Surgery;Cost Consequences;Applied
Study;Surgery;Procedures;Observational Data
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Maartense 2006: NHS EED record

Laparoscopic-assisted versus open ileocolic resecti on for Crohn's disease: a randomized trial
Maartense S, Dunker M S, Slors J F, Cuesta M A, Pierik E G, Gouma D J, Hommes D W, Sprangers
M A, Bemelman W A

Health technology The use of laparoscopic-assisted ileocolic resedtiothe treatment of Crohn's;
disease.

Type of intervention Treatment.

Hypothesis/study questionThe aim of this study was to compare the clini¢aiveness, quality of life
and cost implications of laparoscopic-assisteccitdio resection compared with
open resection. This comparator appears to havedieesen as it represented
usual practice in the authors' setting. The petspeof the economic analysis
appears to have been that of the hospital.

Economic study type Cost-effectiveness analysis.

Study populatior| The study population comprised adult patients m&agiileocolic resection for
Crohn's disease.

Setting | The setting was secondary care. The economic stagycarried out in the
Netherlands.

Dates to which data relalel he clinical effectiveness and resource use data we@lected between 2000
and 2003. No price year was reported.

Source of effectiveness datd he effectiveness data were derived from a singigys

Link between effectivenesisThe cost data were collected from the same patemple that provided the
and cost dataclinical effectiveness evidence.

Study sample; Sample size calculations were reported. Theseateticthat the study had the
power to detect a 20% difference between the twiemagroups. Patients were
recruited to the trial in the outpatient departmdtie study comprised 60
patients, of which 30 were in the laparoscopiccetise group and 30 in the
open resection group. Two patients were excludau fthe study as they
refused to be randomised to treatment.

Study desigr| The study was a multi-centre randomised contrdiedithat involved three
hospitals. The patients were randomised using deadeelopes. There was no
blinding of the patients or professionals to tleatment given. The patients
were followed up for 3 months after surgery. Eigatients did not provide any
postoperative quality of life data. This loss tdw-up was equal in both
patient groups.

Analysis of effectivenessThe analysis of the study data was conducted antantion to treat basis. The
primary health outcome was quality of life, as nurad by the SF-36 and
Gastro-Intestinal Quality of Life Index (GIQLI). Bé¢r outcomes were operatirig
times, length of hospital stay, morphine requiretsetime to returning to
normal diet, and complications and readmissiond&8& post surgery. The two
patient groups were shown to be comparable atibasel
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Effectiveness resultsThere were no statistically significant differenée postoperative SF-36 and
GIQLI scores between the two patient groups.

The mean operating time was 115 minutes (rangéo 285) in the laparoscopic
group compared with 90 minutes (range: 30 to 16@hé open surgery group,
(p=0.003).

The mean hospital stay was 5 days (range: 3 tinltBp laparoscopic group
compared with 7 days (range: 4 to 12) in the opegesy group, (p=0.008).

Three patients in the laparoscopic group and égthte open surgery group had
minor complications in the 30 days post surgery.

One patient in the laparoscopic group and fouhédpen surgery group had
major complications in the 30 days post surgery.

No patients in the laparoscopic group but fouhi@ dépen surgery group were
readmitted within 30 days.

The morphine requirement was lower in the laparnpigcgroup than in the open
surgery group (mean 29 mg versus 62 mg; p=0.27).

The mean time to return to normal diet was 4 dessge: 2 to 7) in the
laparoscopic group compared with 4 days (range:1®) in the open surgery
group, (p=0.003).

Clinical conclusions| The authors concluded that, compared with operesyrtaparoscopic ileocolic
resection for Crohn's disease results in reducetbidity and hospital stay.

Measure of benefits used ifNo measure of health benefit was combined withcths data. Therefore, a
the economic analysiscost-consequences study was performed.

Direct costs| The direct costs of the hospital were includechis study. The resource use
data were taken from the same patient sample tbaided the clinical
effectiveness data. The unit costs were taken fyoenof the hospitals
participating in the study. Details of resource, lmé not unit costs, were
provided in the paper. No price year was reported.

Indirect Costs| No indirect costs were included in the study.
Currency | Euros (EUR).

Statistical analysis of cos(sThe differences in costs between the two patiemtigs were tested using Mann-
Whitney tests.

Sensitivity analysis; No sensitivity analysis was undertaken.

Estimated benefits used iSee the 'Effectiveness Results' section.
the economic analysis

Cost results The median total cost was EUR 6,412 (range: 4,6%5t569) in the
laparoscopic resection group compared with EUR@(t&8nge: 4,964 to
19,018) in the open surgery group, (p=0.042).

Synthesis of costs ar|dNot relevant.
benefits
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Authors' conclusions There was no clear difference in clinical outcornesveen laparoscopic and
open resection, but laparoscopic resection hadrlcosts.

CRD COMMENTARY - | The authors compared laparoscopic ileocolic reseatith open ileocolic

Selection of comparatorsresection for Crohn's disease. No explicit ratierfal this choice was reported
in the paper, but it would appear that open surgery usual practice in the
authors' setting. You should consider how thistesléo usual practice in your
own setting before applying the results of thislgtu

Validity of estimate of| The measure of clinical effectiveness was takemfaorandomised controlled

measure of effectivenesdrial, which is appropriate for the study questidfthough it was not practical to
blind the patients or health care professionathéaype of surgery, it is
possible that this might have introduced some ipi@sthe trial. The two patient
groups were shown to be comparable at baseline ekenyvthe authors did not
compare their sample with the wider patient popaitatso it is not clear
whether the sample was representative. An apptepstatistical analysis was
undertaken on an intention to treat basis.

Validity of estimate off No measure of health benefit was combined withcthst data. Therefore, a
measure of benefitcost-consequences study was performed.

Validity of estimate of costsThe hospital costs were identified in this studige paper did not provide a
breakdown of the individual costs included in thely, so it was not clear
whether all the appropriate costs were includedstdtistical or sensitivity
analysis was undertaken, which means that the eatemcertainty around the
cost data was not taken into consideration. A lifeak of resource use and
unit costs was not provided, and the source ofittiecosts was not reported.
These factors reduce the generalisability of thdysfindings. No price year
was reported, which will prevent any future refbatiexercises.

Other issues The authors do not appear to have presented #ilts selectively and their
conclusions reflected their analysis. They didawisider how their findings
could be generalised to other settings. Howevey, tompared their results
with other relevant studies and discussed therdifiges between them.

Implications of the study The authors did not make any recommendations ftinduresearch or changes
to practice. However, the findings support the afdaparoscopic-assisted
ileocolic resection from both effectiveness andneeoic perspectives.

Source of funding| None stated.

Bibliographic detail| Maartense S, Dunker M S, Slors J F, Cuesta M AjkPEeG, Gouma D J,
Hommes D W, Sprangers M A, Bemelman W A. Laparomeapsisted versus
open ileocolic resection for Crohn's disease: dwamzed trial. Annals of
Surgery 2006; 243(2): 143-149

Link to Pubmed record 16432345
Subject index terms statusSubject indexing assigned by NLM

Subject index term;sAdolescent; Adult; Chi-Square Distribution; Compara Study; Crohn Disease
/surgery; Digestive System Surgical Procedureshats; Female; Hospital
Costs; Humans; lleum; Laparoscopy; Length of S¢gatistics & numerical
data; Male; Middle Aged; Netherlands; Postopera@eenplications;
Prospective Studies; Quality of Life; Statisticgrparametric; Treatment
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Record status This is a critical structured abstract of an ecoitogwaluation that meets the
criteria for inclusion on NHS EED.

Each abstract contains a brief summary of the nasthibe results and
conclusions followed by a detailed critical assesstnon the reliability of the
study and the conclusions drawn.
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015463

Maartense S, Dunker M S, Slors J F, Cuesta M AneoD J, van
Deventer S J, van Bodegraven A A, Bemelman W A

Hand-assisted laparoscopic versus open restofatpatolectomy
with ileal pouch anal anastomosis U a randomizatl tr

Annals of Surgery

2004

240(6):984-992

Published in a non peer reviewed journal

Reprints: Willem A Bemelman, MD, Department of Seng
Academic Medical Center, Meibergdreef 9, 1105 AZsAendam,
The Netherlands. E-mail: W.A.Bemelman@amc.uva.nl

2000
2000

2000

O

The Netherlands
The Netherlands
Applied study

Cost consequences
Surgical;Procedures
556

Hand-assisted laparoscopic, open restorative proldoctomy with
ileal pouch anal anastomosis

Randomised clinical trial
Randomised clinical trial
National Publication

Randomised clinical trial

Quality of life

Generic;Disease specific;SF-36 and GIQLI

Hospital costs;Direct provider/purchaser costsriticosts

The main objective of this paper was to evaluattquerative
recovery in terms of quality of life after hand-assd laparoscopic
or open restorative proctocolectomy with IPAA fo€land FAP in
a randomized controlled trial. The primary outcameasure was
postoperative recovery in the 3 months after syrgaeasured by
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quality of life questionnaires (SF-36 and GIQLIndahe secondary
outcome measures were postoperative morphine eqeint and
surgical parameters such as operating time, maybitospital stay,
and costs.

This study is believed to be the first randomizedtmlled trial that
compares hand-assisted laparoscopic versus openatese
proctocolectomy with ileal pouch anal anastoma$iaQ) for
patients with ulcerative colitis (UC) and familedenomatous
polyposis (FAP). The authors found that postopeeaquality of
life was not different for the laparoscopic procexlaompared with
the open procedure as measured by the SF-36 ai& @id.
Quality of life decreased significantly immediatetlier surgery. In
the present study, quality of life levels were batkhe baseline
after 4 weeks. Three months after surgery, quafitife had
improved in comparison to the preoperative levéklicscales of
the SF-36 and the total GIQLI score. However, imgrovement
was not significant. Results of this study indicidiat in centers
with expertise it can be offered safely to the grats. Median
overall costs for hand-assisted laparoscopic pureedas Euros
16,728 and for open procedure Euros 13,406 (p 50.0

Patients eligible for an elective proctocolectonithvileal pouch
anal anastomosis (IPAA) for ulcerative colitis (U )familial
adenomatous polyposis (FAP) were included in aoamzged trial.
Surgery;Quality of Life;Laparoscopy;Applied Studgd® Operative
Care;Randomised Clinical Trial;Hospital Care;Dir€dsts;Indirect
Costs;Cost Consequences Analysis

Msika 2001: NHS EED record

N/A - Not identified in search of NHS EED
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042122

Msika S, lannelli A, Deroide G, Jouet P, Soule kanmanesh R,
Perez N, Flamant Y, Fingerhut A, Hay J-M

Can laparoscopy reduce hospital stay in the traatofeCrohn's
disease?

Diseases of the Colon and Rectum
2001

44(11):1661-1666

Published in a peer reviewed journal

Reprints: Dr Msika, Service de Chirurgie DigestiGgntre
Hospitalo-Universitaire Louis Mourier (Assistancagbfque,
H_pitaux de Paris), 178 rue des Renouillers, 9ZZ6ldmbes,
France

1996
2000

O

France

France

Applied study

Cost consequences
Surgical;Procedures

NO1A

564

Laparoscopy or open surgery

Observational data
Observational data
Local Standard Costs

Observational data
Length of stay, safety, outcome,
Hospital costs;Direct provider/purchaser costs

The aim of this study was to investigate the safetycome, length
of stay, and cost of hospital admission in patievite Crohn's
disease who underwent laparoscopy compared with sygery.
This was done through a study undertaken at a tabspiFrance.
The study was undertaken from the perspectiveeohtspital.
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Key Results The OG group comprised 26 patients, mean age £h&yl11
males, 15 females. Mean (_ sd) duration of theadisevas 11.6 _
7.6 years mean BMI was 20.6 _ 3.68. 17 had preabdsminal
surgery, 22 had Crohn/Zs disease, 3 had no premeena¢dical
treatment, 21 had corticosteroids andA¥@thioprin. The LG grou
comprised 20 patients, mean age 38 years, 7 nidddemales.
Mean (_ sd) duration of the disease was 7.2 _&a2symean BMI
was 20.4 _ 1.86. 10 had previous abdominal surd&rirad
Crohn/Zs disease, 2 had no preoperative medicainieed 18 had
corticosteroids and 12 Azathioprin. There was gaificant
difference between the groups. There was no saamfidifference
in the type of procedure performed, with ileocabaey the most
frequent procedure in both groups. There was ndatiyr There
was no intraoperative complication in either graumgol no
conversion in the laparoscopic group. Operating tivas
significantly longer in the laparoscopic group (3@utes) vs. the
open group (244.7 minutes) (P < 0.05), but thited#ince
disappeared when data were adjusted for the emtearequired to
perform the laparoscopic hand-sewn anastomoses2(gd8utes
vs. 244.7 minutes). Bowel function returned morikjy in the
laparoscopic group vs. the open group in termsasfage of flatus
(3.7 vs. 4.7 days) (P < 0.05) and resumption dfiatake (4.2 vs.
6.3 day) (P < 0.01). There were significantly feywestoperative
complications in the laparoscopic group (9.5 petjcen the open
group (18.5 percent) (P < 0.05); the length of stag significantly
shorter in the laparoscopic group (8.3 days) wsofpen group (13
days) (P < 0.01); and the cost of hospital admisgias
significantly lower in the laparoscopic group ($62. the open
group $9829 (P < 0.05)). Five patients (18.5%) erpeed post-
operative complications in the OG group and 2 (9.6%he LG
group (p<0.05). Mean follow-up tiem was 30 (58) months in th
OG group and 10 (1.5-23) in the LG group, with nastomatic
complications or clinical recurrences. The autleansclude that
there is a reduction in the postoperative ileusytle of stay, cost of
hospital admission, and postoperative complicatate in the
laparoscopic group.

Patient Group 51 consecutive patients undergoing elective surfyary
inflammatory bowel disease (IBD), of which 46 wiEinohn/ZEs
disease were included in the study. 20 underweatréescopic
intestinal surgery (LG) and 26 traditional opengguy (OG)

Keywords Applied Study;Cost Consequences;Costs;Crohn's
Disease;Inflammatory Bowel Disease;Laparoscopic
Surgery;Observational Data;Outcomes;Surgery
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Scarpa 2009: NHS EED record
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059818

Scarpa M, Ruffolo C, Bassi D, Boetto R, D'Inca RdB A,
Sturniolo G C, Angriman |

Intestinal surgery for Crohn's disease: predictdrecovery,
quality of life, and costs

Journal of Gastrointestinal Surgery
2009

13:212802135

Published in a peer reviewed journal

Correspondence to: M. Scarpa, Department of Ona@b§urgery
Veneto Oncological Institute, via Gattamelata 7128 Padova,
Italy. E-mail: marcoscarpa73@yahoo.it

2006
2008

2008

O

Italy

Italy

Applied study

Cost analysis

Surgical

569

Surgical procedures for Chron's disease (CD)

Observational data;Modelling
Observational data
National Publication

Observational data;Modelling

Disability status, quality of life, body image, dase activity
Disease specific;Cleveland Global Quality of Lit®se
Hospital costs;Direct provider/purchaser costsriticosts

The aim of this prospective cohort study was tdyaeathe impact
of different surgical techniques on patients underg intestinal
surgery for Crohn/s disease (CD) in terms of rego\gality of
life, and direct and indirect costs. In the analysurgical
procedures such as laparoscopic-assisted bowelimse
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stricturoplasty, stoma creation, ileal resectiorg aolonic resection
as well as clinical predictors, such as age, ger@erduration,
activity and localization, and recurrent CD weraleated.
Outcomes of interest were disability status, quaftlife, body
image, and disease activity. Multiple linear regres models were
constructed with predictors that were found toilgeicant on
univariate analysis to assess the different rokeach one. When tl
number of predictors exceeded 5, stepwise forwegdession
analysis was used. Both univariate and multivareggession
analyses were performed. The study setting wasgacy care in
Italy and the economic perspective was that ofetgci

The results showed that significant predictors i
postoperative hospital stay were the creationsibma,
postoperative complications, disability status loe third post-
operative day, and surgical access (R2=0.59, px0Baitthel £s
index at discharge was independently predictedpsgroscopic-
assisted approach, ileal Crohn/Zs disease (CD)@ndic CD
(R2=0.53, p<0.01). The disability status at admissvas shown to
be an independent predictor of quality of life gcat follow-up.
The overall cost for intestinal surgery for CD wi&5037
(10,117015,795) euro per patient and stoma creatasrevealed
to be its only predictor (p=0.006). Patients whd Faparoscopic-
assisted bowel resection reported significantlydoweosts for the
hospital stay (p=0.021), but the overall costs weredifferent
compared for patients who had ommgery. The authors concluc
that laparoscopy was associated with a shorteppesitive length
of stay; stoma creation was associated with a ésmtjexpensive
postoperative hospital stay, and stricturoplasty associated with
a slower recovery of bowel function.

47 consecutive patients (51% male, median age B84)
admitted for intestinal surgery for Crohn/s disg&d2) were
enrolled into the study. Diagnosis of CD was madé walinical,
endoscopic, and blood tests according to Lennardis]oriteria.
Patients who were admitted for surgery for peri@alwere
excluded because of the different surgical procesiand the
important impact on quality of life of this disedseation.

Government/publicly funded policy making body

Bowel - Gastrointestinal Disorders;Bowel - Surg€gst
Analysis;Crohn's Disease;Surgery - Bowel;Surgdrgiparoscopic
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Shore 2003: NHS EED record

Laparoscopic vs conventional ileocolectomy for prim ary Crohn disease.
Shore G, Gonzalez Q H, Bondora A, Vickers S M

Record status; This study has been evaluated by a health econémi€&RD and is considered|
to be a partial economic evaluation. Partial ecan@awvaluations are studies that
meet CRD's broad inclusion criteria as a full ecoitoevaluation, but which
only report highly summarised cost or effectivenessilts. This category
includes papers that report only the total costhefinterventions or cost
minimisation studies which rely on equivalence fféets established elsewhere
in the literature.

Bibliographic detail| Shore G, Gonzalez Q H, Bondora A, Vickers S M. lrapaopic vs
conventional ileocolectomy for primary Crohn disea&rchives of
Surgery 2003; 138(1): 76-79

Link to Pubmed recor12511156
Language English
Subject index terms statusSubject indexing assigned by NLM

Subject index term:s Adolescent; Adult; Aged; Cecum /surgery; Colectalegonomics /methods;
Comparative Study; Crohn Disease /economics /syr@egestive System
Surgical Procedures /economics /utilization; Femdtespital Charges /statistics
& numerical data; Hospitals, University /economigslization; Humans; lleum
/surgery; Laparoscopy /economics /utilization; Lisngf Stay /economics
/statistics & numerical data; Male; Middle Aged;t@ame and Process
Assessment (Health Care); Recurrence; Retrospestudies; United States

Accession number22003006147

Database entry dalel7 June 2003

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Shore 2003: HEED record

N/A - Not identified in search of HEED
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Young-Fadok 2001: NHS EED record

Advantages of laparoscopic resection for ileocolic Crohn's disease: improved outcomes and
reduced costs
Young-Fadok T M, Long K H, McConnell E J, Rey G G, CabanelaR L

Health technology Laparoscopic ileocolic resection (LAP), the altéiveatechnology, was
compared with open ileocolic resection (OPEN). &bthors reported that the
technique of laparoscopic-assisted ileocecal reseot right hemicolectomy
had been described before (Young-Fadok et al'Gtber Publications of
Related Interest' for bibliographic details).

Type of intervention Treatment.

Hypothesis/study questionThe authors reported that the study was undertakast the following
hypotheses:

that LAP for a diagnosis of Crohn's disease (COgasible;

that patients experience improved postoperativecsnes compared with those
undergoing the comparable open procedure; and

that the costs are reduced with the laparoscomooagh.

The authors stated that the specific aims wereterthine the conversion rate
in a series of patients undergoing LAP for CD amddmpare the postoperative
outcomes of patients undergoing LAP versus OPEBo Ab perform a formal
cost analysis of the laparoscopic versus open gtdDPEN was clearly the
comparator in this study, but relevant details weegiven in this paper.

It was reported that studies of laparoscopic calategrocedures had
demonstrated the feasibility of this approach igdaseries performed for
multiple indications. However, the authors repottedt there was a lack of
consensus about the magnitude of the associateditsehe authors chose to
study a single procedure performed for a singlécaten. It would appear that
they hoped that findings from this focused studyiMtadd to the available pool
of knowledge and thus assist in forming a consenaube merits of this
approach. The authors stated that the economigsisalas conducted from a
societal perspective.

Economic study type: Cost-effectiveness analysis.

Study populatior| The patient population appears to have been madé patients requiring LAP
for CD (drawn from the laparoscopic colorectal atse) and those undergoing
OPEN (identified from the Mayo Clinic Surgical Inde

Setting | The setting was secondary care. The economic stppgars to have been
carried out in Minnesota, USA.

Dates to which data relaierhe laparoscopic resections were performed bet@stober 1995 and July
1999. It was unclear when the open laparotomy tesecwere performed but it
was stated that cases were matched for date ohtiper/- 2 years, so the
bounds for the date of operation for the OPEN grangpOctober 1993 and July
2001. However, it should be noted that this pajpes weceived by the publishers
in June 2001. It would appear that the resourcedatewere collected for the
same time period (i.e. October 1995 to June 2001g.price year was 1999.
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Source of effectiveness datd he effectiveness data were derived from a singigys

Link between effectivenesisThe costing, which appears to have been undertasrspectively, seems to
and cost datiahave been carried out on the same patient sampassed in the

Study sample

Study desigr

effectiveness study.

Power calculations were not reported to have baeted out. The study sample
was made up of two groups of patients. First, éipatoscopic colorectal
database (LAP group) was used to identify 33 cansaccases of laparoscopic
resection of ileocolic or terminal ileal CD perfagthbetween October 1995 and
July 1999. Once this group had been identifiedaseanatch methodology was
used to identify open laparotomy controls (OPENug)drom the Mayo Clinic
Surgical Index. The controls were matched for ageX years), gender,
diagnosis (CD), type of resection (ileocecectomy aght hemicolectomy) and
date of operation (+/- 2 years).

The authors did not justify their sample with regge the characteristics of the
disease or the treatment under investigation. Hewehey did justify their
choice of matching criteria and explained that iizig for age and gender are
standard approaches. The date of the operatiomseaksin an attempt to control
for changes in postoperative practice that occer time, and to control for the
known reduction in hospital stay that has also oeclin recent years.
Matching for both procedure and indication was airaeeliciting benefits, if
present, in a specific group of patients. Howeitarpuld appear that matching
for procedure and indication would limit the gerisebility of results.

This was a case-match study which appears to hese tonducted in a single
centre, the Mayo Clinic, Minnesota, USA. The folloyw period appears to have
been the length of hospital stay, which ranged f2otm 14 days. There was nc
reported loss to follow-up.

Analysis of effectivenessThe analysis of effectiveness was conducted ontention to treat basis. The

primary health outcomes were:

the number of days to clear liquids,
the number of days to regular diet,
shifts of narcotics,

operating time,

intraoperative complications,
postoperative complications, and
length of stay.

The authors reported that the process of matcleisgited in identical
distributions of gender, age and date of operatidhe two groups, although
those in the LAP group had a slightly higher boddsmindex than those in the
OPEN group. A comparison of potentially confoundimap-matched criteria
confirmed that there were no statistically sigrifit differences in perioperative
steroids and prior abdominal operation. Also, tmeefican Society of
Anesthesiologists' status was not statisticallfedént between the groups.

Effectiveness resultsThe operating time was 147 minutes (range: 82 ) 88%he LAP group and

124 minute (range: 35 - 258) in the OPEN group0(p5).
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There were no intraoperative complications in eitireup, nor were there
significant differences in postoperative complioatrates.

The median number of days to clear liquid was AdeaO - 4) in the LAP group
and 3.0 (range: 2 - 8) in the OPEN group, (p=0.0001

The median number of days to regular diet wasrafige: 1 - 6) in the LAP
group and 5.0 (range: 3 - 12) in the OPEN groupQ(@001).

The median number of shifts to narcotics was @fde: 2 - 14) in the LAP
group and 10.0 (range: 3 - 34) in the OPEN gropp0(001).

The median length of stay was 4.0 (range: 2 - 8)énLAP group and 7.0
(range: 3 - 14) in the OPEN group, (p=0.0001).

The authors concluded that laparoscopic ileocelsection for CD is feasible. In
addition, there are significant postoperative bignéi terms of ileus, narcotic
use and hospital stay.

Measure of benefits used jiThe authors did not derive a summary measure dfthieanefit. In effect, a
the economic analysiscost-consequences analysis was performed.

Direct costs

Indirect Costs

Currency

The resource quantities were not reported. Thetdoests included in the
analysis were those of the health care provider ffie hospital). These were the
costs of the room and board, medication, suppdipsrating room and
anaesthesia. The authors reported that the cqatiogss was facilitated by the:
use of the Olmsted County Healthcare Expendituceldtilization Database
(OCHEUD), a system that provides a standardisddtioh-adjusted estimate cf
the cost of each service or procedure in 1999 aonhsipllars. They explained
that this system uses a micro-costing approactolRes use was grouped into
the Medicare Part A and B classification systenmt Railled charges were
adjusted using hospital cost-to-charge ratios,eMAdrt B physician services
were adjusted using 1999 Medicare reimbursemeas.rathere was no report of
models being used to extrapolate to a longer tiamedr or another setting.
Discounting was not relevant. The study reportetth tite mean and median
costs.

A rationale for the inclusion or exclusion of prativity costs was not given.
The study only considered the loss of working dessociated with hospital
length of stay. The source of the cost data waavleeage hourly wage rates
taken from the Bureau of Labor Statistics Currempiation Survey (see 'Other
Publications of Related Interest' for bibliograptietails). Quantities, as median
and mean length of hospital stay for each patiemtyg were reported separately
from the combined figures for the mean and medidiréct costs for the two
groups. Only indirect patient costs were considefé quantities were
estimated from actual data. The authors reportattiie indirect costs were
valued using standard methods based on gendeagaidpecific average
hourly wage rates. The resource quantities weresaned when the
effectiveness data were collected (i.e. Octobeb18Qune 2001). Discounting
was not relevant. The price data related to 1999.

US dollars ($).

Statistical analysis of cos|sThe cost data were presented as a mean with 95fitlence interval (CI). The

median cost was also reported. Outcomes were Bxpad the mean and range.
The authors reported that the outcomes for the hedtpatient pairs were
analysed using sign and signed rank tests. Intranpean differences
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(laparoscopic minus open) in the total costs, tlicests and indirect costs wer2
compared using standard t-tests. Further, the tobss of these standard tests
of significance in the presence of skewed datath@dariability in estimated
costs were determined using non-parametric bopisitng techniques. The
authors pointed out that the bootstrapped estinudtdge intra-pair mean
difference in costs indicated that the study samjze was sufficient for robust
t-tests of significance.

Sensitivity analysis; No sensitivity analysis was reported.

Estimated benefits used |rSee the 'Effectiveness Results' section.
the economic analysis

Cost results The mean direct costs for room and board were £293% CI: 2,055 - 2,856)
for the LAP group and $4,751 (95% ClI: 3,826 - 5)0f@r the OPEN group. The
intra-pair difference was -$2,339 (95% CI: -2,738%,273), (p<0.001). The
median costs for room and board were $2,098 (LAWd)$%4,238 (OPEN),
respectively, and the intra-pair difference was0%8.

The mean direct costs for medications were $95%(@%: 829 - 1,028) for the
LAP group and $1,762 (95% CI: 1,459 - 2,086) fa @PEN group. The intra-
pair difference was -$808 (95% CI: -1,185 - -48p¥%0.001). The median costs
for medication were $896 (LAP) and $1,489 (OPEN$pectively, and the
intra-pair difference was -$635.

The mean direct costs for supplies were $1,057 (@52887 - 1,185) for the
LAP group and $599 (95% ClI: 526 - 719) for the ORgEbup. The intra-pair
difference was $458 (95% ClI: 228 - 625), (p<0.00he median costs for
supplies were $1,002 (LAP) and $591 (OPEN), respelgt and the intra-pair
difference was $378.

The mean direct costs for the operating room wé&réd® (95% CI: 1,668 -
1,846) for the LAP group and $1,597 (95% CI: 1,479640) for the OPEN
group. The intra-pair difference was $202 (95%83l- 305), (p=0.003). The
median costs for the operating room were $1,388°(Land $1,566 (OPEN),
respectively, and the intra-pair difference was#19

The mean direct costs for anaesthesia were $508 (015475 - 540) for the
LAP group and $453 (95% CI: 416 - 465) for the ORgEDUp. The intra-pair
difference was $56 (95% ClI: 29 - 110), (p=0.010)e Thedian costs for
anaesthesia were $504 (LAP) and $443 (OPEN), résphg and the intra-pair
difference was $48.

The mean total direct costs were $8,684 (95% OB ;: 9,296) for the LAP
group and $11,373 (95% CI: 9,986 - 12,031) for@REN group. The intra-pair
difference was -$2,690 (95% CI: -3,514 - -1,246%@.001). The median total
direct costs were $8,029 (LAP) and $10,527 (OPEdpectively, and the
intra-pair difference was -$2,138.

The mean total indirect costs were $1,358 (95%1.K49 - 1,637) for the LAP
group and $2,349 (95% ClI: 2,054 - 2,785) for theeQRyroup. The intra-pair
difference was -$991 (95% CI: -1,397 - -620), (#0Q). The median total
indirect costs were $1,213 (LAP) and $2,037 (OPE&jpectively, and the
intra-pair difference was -$836.

The mean total costs were $9,895 (95% CI: 9,205905) for the LAP group
and $13,268 (95% CI: 12,218 - 14,762) for the ORfEDUp. The intra-pair

difference was -$3,373 (95% CI: -4,922 - -1,918%Q.001). The median total
costs were $9,158 (LAP) and $12,896 (OPEN), respygt and the intra-pair
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difference was -$2,725.

The costs of adverse effects and knock-on coste natrreported.

Synthesis of costs ar|dlhe costs and benefits were not combined.
benefits

Authors' conclusions Laparoscopic resection for ileocolic Crohn's dige@@D) is feasible and has
both patient benefits and cost advantages in casgawith open resection.
These cost advantages were seen in the analyis@lothe direct and indirect
costs, resulting in an average cost-differenceredigr than $3,300 in favour of
laparoscopic resection.

CRD COMMENTARY - | Although no explicit justification was given fordttomparator used, it would
Selection of comparatolsappear to represent current practice in the autketting. You should decide if
the comparator represents current practice in gowr setting.

Validity of estimate of| The authors justified their choice of design bylakpng that they were unable
measure of effectivenes;go carry out a randomised trial, which would haeeitheir preferred option.

This was because they believed that even if ingag&irs were uncertain of the
relative merits of the two arms, they feared thatpatients' views on the
benefits of one technology (usually laparoscopylilddead to a refusal to
consider randomisation. They felt that a matchedgtady design was the best
option available to them. The study sample was nugdef the whole study
population and can thus be considered to be reEse. The patient groups
were shown to be comparable at analysis. The anafgffectiveness appears
to have been handled credibly.

Validity of estimate of| The authors did not derive a summary measure dftheanefit. The study was,
measure of benefitin effect, a cost-consequences analysis.

Validity of estimate of cost;It appears that all the cost categories relevatiidgerspective adopted have
been included in the analysis. The indirect cosbeaiated with the time between
leaving hospital and returning to work was notuigd in the analysis. The
authors stated that, as it is likely that the dasee recuperative time translates
into a faster return to full work capacity, the tasalysis (as completed) was a
conservative estimate of the savings in indirestz favour of the LAP
approach. The resource use quantities were notteghb@&ensitivity analyses of
the prices were not conducted, nor were any fudhatyses of the prices. The
authors reported that the use of the OCHEUD costyistem meant that charges
were not used to proxy prices. The date to whiehpttice data related (1999)
was reported.

Other issues; The authors made appropriate comparisons of tsults with the findings of
other studies. However, the issue of generaligghdiother settings was not
addressed. The authors do not appear to have pedgbrir results selectively.
In terms of the procedure and the indication, tthars' conclusions reflected
the scope of the study. No further limitations wexported.

Implications of the study No specific implications were reported.
Source of funding None stated.

Bibliographic detail Young-Fadok T M, Long K H, McConnell E J, Rey G@Gbanela R
L. Advantages of laparoscopic resection for ilemc@rohn's disease: improved
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outcomes and reduced costs. Surgical Endoscopyasdund and
Interventional Techniques 2001; 15(5): 450-454

Other publications of relatedYoung-Fadok TM, Nelson H. laparoscopic right codeay: five-step procedure.
interest| Diseases of the Colon and Rectum 2000;43:267-73.

US Department of Labor, Bureau of Labor StatistMsedian usual weekly
earnings of full-time wage and salary workers bg,agce, Hispanic origin, and
sex, fourth quarter 1999 averages, not seasordjligt@d (Table 2). Labor
Force Statistics from the Current Population Suriaxine) 1999 (accessed
2000, Feb 10). Available from the following url:

http://www.bls.gov

Subject index terms statusSubject indexing assigned by NLM

Subject index term;sAdolescent; Adult; Aged; Body Mass Index; Case-@airstudies; Colectomy
/leconomics /methods; Colitis /surgery; Costs anst @malysis; Crohn Disease
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Laparoscopy /economics /methods; Length of StayeMdiddle Aged;
Treatment Outcome

Accession number22001001087
Database entry daie30 November 2005

Record status This is a critical structured abstract of an ecoitogmaluation that meets the
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Each abstract contains a brief summary of the nasthibe results and
conclusions followed by a detailed critical assesstnon the reliability of the
study and the conclusions drawn.
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013697

Young-Fadok T M, Hall Long K, McConnell E J, GonReey G,
CabanelaR L

Advantages of laparoscopic resection for ielocGliohn's disease:
improved outcomes and reduced costs

Surgical Endoscopy

2001

15:450-454

Published in a peer reviewed journal

Correspondence: T M Young-Fadok, Division of Coéomd Rectal
Surgery, Mayo Clinic, 200 First Street SW, Roches#N 55905,
USA

1995
1999

1999

O

USA

USA

Applied study

Cost analysis
Surgical;Diagnostic
555

Observational data

Observational data
Local Standard Prices

Hospital costs;Direct provider/purchaser costs

The study tested the hypothesis that laparoscalgiocolic
resection for a diagnosis of Crohnis disease Slikg that patients
experience improved postoperative outcomes comeitad
individuals undergoing the comparable open proasdamd that
costs are reduced with the laparoscopic approduh cdonversion
rate was determined in patients undergoing lapapsdleocolic
resection for Crohn;s disease, as well as the pesitve outcomes
of patients undergoing laparoscopic vs open ildogekection and
Ccosts.

The economic and clinical advantages of laparosa@siection for
ileocolic Crohnis disease (CD) were determinedhis paper, using
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a case-match methodology. 33 cases of laparosoegaction of
ileocolic or terminal ileal CD and 33 cases of ofsrarotomy
controls were identified. Significant reductiongdinect costs were
seen in the laparoscopic group when compared topbe
laparotomy group ($8684 versus $11373, p < 0.0d1g,
specifically in terms of hospital length of stayl 858 \ersus 2349,
< 0.001). This resulted in a total cost reductib#2895 versus
$13268 (p < 0.001). In terms of patient}s benefésolution of ileu:
occurred more rapidly in the laparoscopic groudd9s range, 0-4)
than in the open laparatomy group (3.0 days ra&@edays) (p =
0.0001), and hospital stay was also reduced (4 dersus 7.0
days) (p = 0.0001).

Patient Group 33 consecutive cases (male:female ratio 21:12c¢h geoup; age
mean, 37.3 years) of laparoscopic resection o€deo or terminal
ileal Crohnis disease (CD).

Keywords Applied Study;Colorectal - Neoplastic Disease;Cost
Analysis;Crohn's Disease;Diagnostic ProceduresgDire
Costs;Laparoscopic Surgery;Observational Data;$urge
Colorectal
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Wildschut 2011: Economic evaluation
Ngai 2000: NHS EED record

N/A - Not identified in search of NHS EED
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028227
NgaiSW, TangO S,Ho P C

Randomized comparison of vaginal (200 ug verey &nldl) oral
(400 ug every 3 h) misoprostolwhen combined witfepristone in
termination of second trimester pregnancy

Human Reproduction

2000

15:2205-2208

Published in a peer reviewed journal

Correspondence: Suk Wai Ngai, Dept of Obstetrick an
Gynaecology, University of Hong Kong, Queen MarysHital,
Pokfulam Road, Hong Kong SAR, China

O

Hong Kong

Hong Kong

Applied study

Cost consequences
Pharmaceutical

635

Randomised clinical trial

Randomised clinical trial
Local Standard Costs

Randomised clinical trial
abortions completed within 24 hours
Hospital costs

This paper reports the results of a randomizedystidch tested
the hypothesis that oral misoprostol 400 microgsi®ffective as
vaginal misoprostol 200 microg when given every8rs in the
termination of second trimester pregnancy followimigjal priming
with mifepristone. Patients were randomly assigioeeither 200
mg mifepristone + 400 mg oral misoprostol every o five
doses, or to 200 mg mifepristone + 200 microg valgmisoprostol
every 3 h up to five doses). The main outcome nredseing
completed abortions after 24 hours. The additiopnats of using
oral misoprostol are reported.

In terms of side-effects the incidence of diarrhe@a higher in the
oral group, 40.0% of patients versus 23.2% (P 3)0.Dhe amount
of misoprostol used in the oral group was also éigh734 mg vs.
812 ug (P < 0.0001) The complete abortion rate&1a4% in the

167



Draft final report - 21 March 2011

oral group vs.75.4% in the vaginal group, a nomiicant
difference. The overall proportion of women who ided in 24 h
was non-significantly different, 57/70 (81.4%) iretoral group and
58/69 (87.0%) in the vaginal group. In total 82.6f4vomen stated
that they preferred the oral route. In Hong Kong tablet of 200
ug of cost HK$2.10, the increase in drug cost bggieral
misoprostol instead of vaginal was HK$9.68. It waacluded that
the use of oral misoprostol (400 ug) given evehyup to five
doses, when combined with mifepristone, was as&ffeas the
vaginal (200 ug) route in second trimester ternmamabf pregnancy.

Patient Group Healthy pregnant women aged 16-35 years requéestyad second
trimester termination of pregnancy (n = 142)
Keywords Abortion;Cost Consequences;Pharmaceutical
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Komossa 2011: Economic evaluations

Beard 2006: NHS EED record

A decision model to compare health care costs of ol anzapine and risperidone treatment of
schizophrenia in Germany
Beard A M, Maciver F, Clouth J, Ruther E

Health technology The study compared the use of olanzapine with fidpee in the treatment of
patients with an established history of schizoptaren

Type of intervention Treatment.

Hypothesis/study questionThe objective of the study was to compare the healte costs and clinical
outcomes of treatment with olanzapine and rispada patients with an
established history of schizophrenia. The perspectdopted in the economic
analysis was that of the German health care system.

Economic study type Cost-utility analysis.

Study populatior| The study population comprised a hypothetical cobbpatients currently
suffering from an acute episode of schizophremd,w@ho were being
considered for first-line treatment with a secomahgration atypical
antipsychotic. The patients were assumed to hdeegaterm history of
relapsing schizophrenia and to have no other coactipsychotic diagnoses or
other significant health issues. In addition, théignts were assumed to have
not received any form of previous treatment witypatal antipsychotics.

Setting | The study setting was secondary care. The ecorstoiy was carried out in
Germany.

Dates to which data relaleThe effectiveness data were derived from studidéighed between 1996 and
2001. The price year was 2002.

Source of effectiveness datd he effectiveness data were derived from a revietvsynthesis of published
data.

Modelling | The model structure was split into two distincatreent phases. The first part of
the model was a decision tree that reflected dialirfi-month period of acute
treatment in which the treatment intent was aimeaarily at reducing the
current acute symptoms and stabilising the patigémt. second part of the model
was a Markov model tracking the longer term treainexperience of the
patients. This phase was a prolonged longer teaventive treatment aimed a;
preventing acute relapses.

Outcomes assessed in thEhe outcomes assessed in the review were:
review

the clinical response data, defined by a propoalionprovement in the Positive
and Negative Symptoms Scale (PANSS);

the risk of acute relapse;

the suicide risk; and

the utility values associated with different heathtes associated with
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schizophrenia.

Study designs and otheiThe authors reported that data for the model weaed from pivotal clinical
criteria for inclusion in the: trials of atypical antipsychotics, which were geatlgrbased on cohorts of adult
review | patients with schizophrenia who had Brief Psychid®ating Scale (BPRS)
scores of at least 24.

Sources searched to identifjNot reported.
primary studies

Criteria used to ensure théNot reported.
validity of primary studies;

Methods used to judgeNot reported.
relevance and validity, and
for extracting datel

Number of primary studiesApproximately 8 primary studies were included ie teview of the literature.
included

Methods of combining The authors did not combine the results of the anjnstudies. The results from
primary studies| only one study were used to populate an individuadiel parameter.

Investigation of differencesNot reported.
between primary studies

Results of the revievyFor patients treated with olanzapine, 53.0% acki@reimprovement in
PANSS scores of at least 30%, 36.8% achieved aroirement of at least 40%),
and 21.7% achieved an improvement of at least 50%.

For patients treated with risperidone, 43.6% addean improvement in
PANSS scores of at least 30%, 26.7% achieved aroirement of at least 40%),
and 12.1% achieved an improvement of at least 50%.

The annual relapse rate during the first yearesttinent was 19.7% with
olanzapine and 23.4% with risperidone.

The annual relapse rate after the first year @tinent was 9.4% with both
olanzapine and risperidone.

The suicide risk rate was 13.1% at acute episode.
The suicide completion rates were set to 23%.

The utility weights for the health states were (fidiGacute symptoms as
inpatient, 0.60 for acute symptoms as outpatierd,@83 for excellent functior
as outpatient.

Measure of benefits used i he health benefit measures used in the econoralysis were the number of
the economic analysisquality-adjusted life-years (QALY's) gained. Thditytivalues were derived
from a published study (Revicki et al. 1996, sebéDPublications of Related
Interest' below for bibliographic details). Thedfwsed a standard gamble
approach with clinician assessment.

Direct costs| The direct costs to the health care system wetaded in the analysis. These
included the costs of medications, inpatient hadigation, clinic visits
(psychiatric, general practitioner, social psyatiiaand outpatient), residential
home care, residential home care with nursing stipgloeltered
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accommodation, and the default costs of a suidigdenat.

The resource use data were derived from a clifdzals group that comprised
four experts (a health economist and three clinical
psychiatrists/psychotherapists) with clinical amglth economic experience of
treating schizophrenia in Germany. Suicide-relatests were derived from an
Italian study, as no data specific to Germany vieuad. Drug doses were basgd
on recommended levels for Germany and an analysygial prescribing in
Germany using Mediplus IMS data. The unit costadfaugs were derived from
German cost data, while the unit costs for otheowece use were derived from
German health care system sources. Discountingqhata®levant, as the costs
were incurred during one year, and was therefot@peadormed. The price year
was 2002.

Indirect Costs| The indirect costs were not included.
Currency | Euros (EUR).
Statistical analysis of cosisThe costs were treated as point estimates (i.eldteewere deterministic).

Sensitivity analysis; The authors undertook a series of one-way sertgitwialyses to investigate the
stability of the base-case estimates. The autremied/the absolute difference |n
relapse rates between olanzapine and risperidone5f6 to 20%. They also
varied the alternative hospital admission rategp#fdrents during an acute
episode of schizophrenia (range: 50 to 100%).

Estimated benefits used imMhe number of QALYs gained when using olanzapiner eisperidone was 0.06
the economic analysisper 100 patients.

Cost results, The costs of treating 100 patients with risperidaeee EUR 3,261,334 during
the first year of treatment.

The costs of treating 100 patients with olanzapimee EUR 3,226,028 during
the first year of treatment.

Synthesis of costs ar|dThe costs and benefits were not combined as olarzams found to be both
benefits| more effective and less costly than risperidores {i.was dominant).

The results of the sensitivity analysis showed taaying the absolute
difference in relapse rate between 5 and 20% haaffaot on the model results
as, under all scenarios, olanzapine was still faorok dominant. In addition,
olanzapine remained less costly than risperidofessrhospital admission rates
dropped to just below 20%.

Authors' conclusions The analysis suggested that first-line use of @pime has potential cost and
clinical benefit advantages over first-line risgleme in atypical naive patients
with a history of relapsing schizophrenia.

CRD COMMENTARY - | The authors conducted a head-to-head comparistwoafecond-generation

Selection of comparatorsoral atypical antipsychotics (i.e. risperidone atahzapine). Second-generation
oral atypical antipsychotics have recently beenmaoended as first-line
treatment for newly diagnosed patients with schizepia. You should consider
if these two treatments are currently being usegur own setting.

Validity of estimate of| The authors did not stdtatta systematic review of the literature had been
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measure of effectivenessindertaken to identify relevant research and miséntiiases. They provided
only limited details of the review undertaken. Thehors used a single study 1o
inform each individual parameter. In some instartbesauthors reported the
reason for using a particular study over othensefmample, the study was the
most conservative or had the largest study sarfiple authors performed a very
limited sensitivity analysis of effectiveness detahat they only varied the
annual relapse rates. A more extensive sensitviglysis would have helped
demonstrate the reliability of the results.

Validity of estimate of The estimation of benefits was modelled using apad model. The model
measure of benefitconsisted of a decision tree and Markov model, bbthhich were appropriate
for the study question. The authors provided adiegdeetails of the structure of
the model.

Validity of estimate of cost;sAll the categories of cost relevant to the perdpecidopted were included in
the analysis. No major relevant costs appear te baen omitted. The costs and
the quantities were not reported separately, whidHimit the generalisability
of the authors' results. Resource use was derroad dn expert panel based on
schizophrenia experts. The authors performed addrsensitivity analysis on
these assumptions, only the hospitalisation raitegbearied. The unit costs were
derived from published sources. No sensitivity gsial of the unit costs was
performed. Discounting was unnecessary since @ltists were incurred
during one year. The price year was reported, whidlhaid future inflation
exercises.

Other issues; The authors did not make appropriate comparisotisedf findings with those
from other studies. The issue of the generalidghiii other settings was not
addressed. The authors do not appear to have pedgbrir results selectively.
However, with such a small difference between #in@treatment groups in
terms of the benefits and costs, the authors shHwaud performed more a
thorough and extensive sensitivity analysis. Fetance, they could have
undertaken probabilistic sensitivity analyses taraie the overall uncertainty
in the model parameters.

The authors reported a number of further limitagitmtheir study. First, only
direct costs were included; other costs such asdtspn carers and lost
productivity were not included. Second, the effesiess data were derived
from clinical trials with tightly defined inclusioeriteria, which might limit the
generalisability of the results. Finally, the authassumed that treatment
response data could be equally applied in both frsd second-line settings.

Implications of the study The authors reported that their model could be tm@dmpare a wider set of
treatment strategies involving other atypical asyghotics.

Source of fundinc| None stated.

Bibliographic detail| Beard A M, Maciver F, Clouth J, Ruther E. A decisinodel to compare health
care costs of olanzapine and risperidone treatofesthizophrenia in
Germany. European Journal of Health Economics 200665-172

Other publications of relatedBecause readers are likely to encounter and ags#gslual publications, NHS
interest| EED abstracts reflect the original publicationtas ivritten, as a stand-alone
paper. Where NHS EED abstractors are able to iggmisitively that a
publication is significantly linked to or informéx other publications, these
will be referenced in the text of the abstract #radr bibliographic details
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Revicki DA, Shakespeare A, Kind P. Preferencesétizophrenia-related
health states: a comparison of patients, caregagispsychiatrists. Int Clin
Psychopharmacol 1996;11:101-8.

Palmer CS, Revicki DA, Genduso LA, et al. A codeefiveness clinical
decision analysis model for schizophrenia. Am J dpnCare 1998;4:345-55.

Alexeyeva |, Mauskopf J, Earnshaw S, et al. Conmgaoilanzapine and
ziprasidone in the treatment of schizophrenia:se cudy in modeling. J Med
Econ 2001;4:179-92.
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Accession number22006008361
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Record status This is a critical structured abstract of an ecoitogmaluation that meets the
criteria for inclusion on NHS EED.

Each abstract contains a brief summary of the nasthibe results and
conclusions followed by a detailed critical assesstnon the reliability of the
study and the conclusions drawn.
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© 2011 University of York
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Beard 2006: HEED record

N/A - Not identified in search of HEED
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Edwards 2005: NHS EED record

Cost effectiveness of long-acting risperidone injec tion versus alternative antipsychotic agents
in patients with schizophrenia in the USA
Edwards N C, Locklear J C, Rupnow M F, Diamond R J

Health technology The study compared the following treatment optifmmgatients with
schizophrenia:

long-acting risperidone,

oral risperidone (average dose 3.8 mg/day),

olanzapine (oral antipsychotic agent),

long-acting injectable haloperidol depot (typicatipsychotic agent), and
guetiapine, ziprasidone and aripiprazole (oraliaglmntipsychotic drugs).

Further details of the drugs and specific dosegwet reported.
Type of intervention Treatment.

Hypothesis/study questionThe study aimed to compare the various treatmetrogpin terms of their cost:
effectiveness. The objective of the study was et the model of a published
study that had compared long-acting risperidonk witil atypical antipsychotic
agents (risperidone and olanzapine) and a typrtgdsychotic agent (the long-
acting injectable haloperidol depot), with currpractice patterns and more
recent costs, and to expand the analysis by inofuiree more treatment
options (quetiapine, ziprasidone and aripiprazdlag last three treatment
options seem to have gained great importance abd tmmmonly used in the
authors' setting. The perspective adopted in tbaauic analysis was that of &
health care system.

Economic study type: Cost-effectiveness analysis.

Study populatior| The target patient population comprised communiteglting patients with
schizophrenia who had previously experienced gselaecessitating
hospitalisation. No further inclusion or exclusicriteria were reported.

Setting | The setting was the community. The economic study @arried out in the
USA.

Dates to which data relaie€Relevant published literature was accessed elactibnin July 2004. Most of
the effectiveness data were derived from studiédighed between 1993 and
2003. Further databases (e.g. the Consumer Hegikh®s database) were
accessed in 2003. The dates to which unpublishied(darived from various
clinical trials) referred were not reported. Thetodata were derived from
various official sources published between 1992 20@#%. Most medical costs
were reported for the price year 2003, while soossc(e.g. medication costs)
were reported for the fiscal year 2004.

Source of effectiveness datd he effectiveness data were derived from a reviesivsynthesis of completed
studies, augmented with unpublished data fromadirtrials and expert opinion
where data were not available.

Modelling | A decision analytic model was constructed to evaltiae cost-effectiveness of
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long-acting risperidone for patients with schizaghia using Microsoft Excel
2002 (Microsoft Corp., Redmond). The time horizéthe model was 1 year. In
the model, long-acting risperidone was comparet wostl risperidone,
olanzapine, quetiapine, ziprasidone, aripiprazobtthe long-acting injectable
haloperidol depot. The weight of each drug wasvestd by its market share in
the authors' setting. The authors reported thastiteture of the model was
based on that of a published study (Glazer andhEfsky 1996, see 'Other
Publications of Related Interest' below for biblaghic details).

Outcomes assessed in thehe input parameters used in the model were cong#iaates, relapse rates, the
review | frequency of relapse, the duration of relapse,aharse event rates.

Compliance rates for long-acting risperidone, oisgderidone, olanzapine,
guetiapine, ziprasidone, aripiprazole, haloperaigpot and blended oral
atypical (to compare long-acting risperidone withl@typical antipsychotic
drugs overall) were compared. Relapse rates anddrey of relapse (per
relapsing patient) distinguished between thosedltthand did not require
hospitalisation with atypical and typical antipsgtib agents. In terms of the
adverse event rates, extra pyramidal side effextsagight gain experienced
with the drug treatments were compared.

Study designs and othizNot reported.
criteria for inclusion in the:
review

Sources searched to identiffPrimarily, the authors searched PubMed for relewzadical literature. They
primary studies| also searched the Consumer Health Sciences databdsmpublished data
from clinical trials.

Criteria used to ensure théNot reported.
validity of primary studies

Methods used to judgeNot reported.
relevance and validity, and
for extracting date

Number of primary studiesOverall, 19 primary studies provided effectivenegislence.
included

Methods of combinin¢g Compliance rates were adjusted to take the diffelecompliance of atypical
primary studies and typical agents, as well as the differential ptimmce of long-acting
injectable versus oral agents, into considerafidve compliance rates for long-
acting risperidone were adjusted using modelled.d¢lapse rates were
adjusted to take the differential efficacy of atgliand typical agents into
account.

Investigation of differencesThe authors do not appear to have investigatedrdifices between the primary
between primary studiesstudies.

Results of the revievy The results of the review were too numerous tontdpere, thus only the main
results are presented.

The proportion of patients experiencing a relagsgliring hospitalisation in 1
year was 66% for haloperidol depot, 41% for orspperidone, olanzapine,
guetiapine, ziprasidone and aripiprazole, and 262tohg-acting risperidone.

The proportion of patients with an exacerbationmequiring hospitalisation
was 60% for haloperidol depot, 37% for oral risgerie, olanzapine, quetiapine,
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ziprasidone and aripiprazole, and 24% for longrartisperidone.

The mean number of days of relapse requiring halsgation per patient per
year was 28 for haloperidol depot, 18 for oral éisone, olanzapine,
guetiapine, ziprasidone and aripiprazole, and tlofog-acting risperidone. The
mean number of days of exacerbation not requirogphialisation was 8 for
haloperidol depot, 5 for oral risperidone, olanmapiquetiapine, ziprasidone and
aripiprazole, and 3 for long-acting risperidone.

Methods used to deriveEffectiveness data that were not available in itieedture were based on expert
estimates of effectivenes®pinion. Modified Delphi panel techniques were utedlicit input from
clinical experts.

Estimates of effectivenes;sThe duration of relapse not requiring hospital@mativas 5.0.
and key assumptioris

Measure of benefits used i he health benefit measures used were the numbetagises averted per
the economic analysispatient per year and the number of relapse daysesvper year. These
measures were derived from the outcomes.

Direct costs Adopting the health care system perspective, tlextdcosts included in the
analysis were for inpatient care (hospitalisatibany hospital and emergency
room), outpatient care (physician office visit, rtahealth clinic visit, home
health care, social or group therapy meetingsijtinrtist) and medications
(long-acting risperidone, oral risperidone, olanimapquetiapine, ziprasidone,
aripiprazole blended oral atypical agent, halog@ritpot and benzodiazepine).
The costs were derived from actual published deltdle the estimation of the
guantities of resources used was based on exparbppAll unit costs were
reported. However, the authors seem to have reporeglical costs for the year
2003, while the costs of medication and injectidmanistration, medication
utilisation and dose distribution for long-actingperidone were reported for the
year 2004. Since the time horizon of the model Wssar, discounting was not
relevant.

Indirect Costs The indirect costs were not included in the analysi
Currency| US dollars ($).
Statistical analysis of cos|sThe costs were treated deterministically.

Sensitivity analysis; A sensitivity analysis was carried out to test anility in the data. All input
parameters of the model were investigated. Althaheghtype of sensitivity
analysis was not explicitly stated, the authorsrsehave carried out a one-
way sensitivity analysis. The authors used 95%idente intervals (Cls)
available in the literature, and ranges based ioital input where the 95% CI
were not available.

Estimated benefits used [lCompared with oral atypical antipsychotic agermsgtacting risperidone
the economic analysisresulted in a 15.3% reduction in relapse rate ragghospitalisation and a
12.9% reduction in relapse rate not requiring hadipation.

The incremental benefits of long-acting risperidonepared with oral atypica
antipsychotic agents were 0.6 relapses avertegaigmt per year, 6.5 days of
relapse requiring hospitalisation saved per papentyear, and 1.7 days of
relapse not requiring hospitalisation saved peepaper year.
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Cost results The total treatment costs were reported per papenyear.

The total cost was $20,769 for long-acting rispenig, $20,929 for oral
risperidone, $22,194 for olanzapine, $21,276 fatgpine, $21,028 for
ziprasidone, $21,837 for aripiprazole, $21,493blended oral atypical agent,
and $28,992 for haloperidol depot.

Using long-acting risperidone rather than an otgbiaal antipsychotic agent
resulted in $161 of health care savings per pagienyyear compared with oral
risperidone, $259 compared with ziprasidone, $508pared with quetiapine,
$1,068 compared with aripiprazole, and $1,425 caegwith olanzapine.

Compared with the class of oral atypical antipsyichagents overall (weighting
oral atypical agents by market share), long-aatisggeridone resulted in $724 of
health care savings per patient per year.

Synthesis of costs ar|dlhe costs and benefits were combined using anrimeméal cost-effectiveness
benefits| ratio.

Long-acting risperidone was found to be dominaat,more effective and less
costly than all other treatment options.

The sensitivity analysis demonstrated the mostiénitial parameters of the

model. If the relapse rate requiring hospitalisatsd compliant patients was
changed to the upper 95% ClI, long-acting risperdoecame more costly in
comparison with an oral atypical antipsychotic @geroral risperidone. The
model was sensitive when:

the hospitalisation relapse rate of partially caemtl patients and non-compliant
patients was changed to the lower 95% CI;

the compliance rate of non-compliant patients weashged to the lower 95% ClI;
the compliance rates of compliant patients was géaro the upper 95% ClI;

the frequency of relapse requiring hospitalisatiod the frequency of relapse
not requiring hospitalisation were changed to theean 95% CI; and

the relapse rate not requiring hospitalisationahpliant patients was changed
to the upper 95% CI.

The model was also sensitive when the duratioelapse requiring
hospitalisation took the minimum value in literar.e. 18.2 days). In all the
above cases, long-acting risperidone proved todxe iwostly than oral atypica
antipsychotic agents or oral risperidone, and imenetal cost-effectiveness
ratios were calculated.

When all the cost parameters were varied by +/- , 26%results were only
sensitive to the cost of hospitalisation. Whenhtbspitalisation cost was
decreased by 10 or 25%, long-acting risperidonafmeca more costly option
than oral risperidone; when it was decreased by Rsf-acting risperidone
became more costly than all other treatment options

Authors' conclusions The use of long-acting risperidone is predicteceult in better clinical
outcomes and lower total health care costs tharoitgparators (i.e. oral
risperidone, olanzapine, quetiapine, ziprasidoripipgazole and haloperidol
depot). Long-acting risperidone may, thereforealest-saving therapeutic
option for patients with schizophrenia.

CRD COMMENTARY - | The selection of the comparators was explicitlyifiesl. You should decide if
Selection of comparator's
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they represent widely used technologies in your eetting.

It appears that a systematic review of the litemtuas undertaken. The study

measure of effectivenesslesigns, other inclusion criteria for the reviewd gossible differences between

Validity of estimate of

the primary studies were not investigated. Howether authors conducted an
extensive sensitivity analysis to test variabilitythe data, which enhances the
generalisability of the results. Where effectivendata were not available in the
literature, the authors used expert opinion. A Befyanel of two experts was
assembled to derive the estimates of effectivefesgghe authors did not report
how the members of the Delphi panel were selected.

The authors used the number of relapses averteplgient per year and the

measure of benefitnumber of relapse days averted per year as theunesasf benefit in the

economic analysis. Theses outcome measures digfonitle a sense of the
wider non-health benefits associated with treatmémiould appear that the
benefits were not discounted given the short tierog of the study analysis.

Validity of estimate of costsAdopting the health care system perspective it sebat all the relevant

Other issues;

categories of costs were included in the analy$is. unit costs were reported,
thus enhancing the reproducibility of the resultether settings. However, as
already noted, not all costs were reported forstrae price year and this factcr
should be taken into account in any future reflataercise. Resource use was
mainly derived on the basis of expert opinion. iStigal analyses of the
resource quantities or costs were not conductedtfie costs were treated
deterministically). However, the robustness ofékémates used was
investigated in a sensitivity analysis using appeadp ranges. This facilitates the
interpretation of the study findings. Discountingsanot necessary, as the costs
were incurred during less than 2 years.

The authors did not compare their findings withsaérom other studies, so it is
not known how far their results agree with otheblmhed results. However,
this might have been due to the lack of publisiadies comparing all available
treatment options. The structure of the model wasghtforward, and the
authors felt that it could be easily adapted tep#ettings to reflect different
practice patterns and costs. The authors do n@&ezayp have presented their
results selectively.

The authors reported a number of limitations tartsiidy. First, the indirect
costs were not included in the analysis, altholghrclusion of such costs
would most probably strengthen the conclusionsoBgcresearch published
after July 2004 was not included in the base-caatysis. However, the authors
compared the results of the sensitivity analysih Wiose of some studies
published after the time of their PubMed search, fannd consistency in their
findings. The authors acknowledged that some éffentss estimates were
based on expert opinion and information contaimeditabases, and not on
peer-reviewed published literature, owing to theklaf available studies. On the
other hand, they reported that selection bias@ptitient population might have
affected the results of some peer-reviewed stughesompliance for depot
antipsychotic agents.

Implications of the study The authors did not make any explicit recommendatior changes in policy ar

Source of funding

practice, or for the need for future research. tisicussion, however,
highlighted some areas where more information éxled.

Supported by Janssen Medical Affairs LLC.
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Edwards N C, Locklear J C, Rupnow M F T, Diamond R

Cost effectiveness of long-acting risperidone itifgtversus
alternative antipsychotic agents in patients wahizophrenian the
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PharmacoEconomics

2005
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LONG-ACTING RISPERIDONE; ORAL RISPERIDONE;
OLANZAPINE; QUETIAPINE; ZIPRASIDONE;
ARIPIPRAZOLE; HALOPERIDOL DEPOT

Observational data;Other literature review
Judgement;Modelling
National Publication;'Ad Hoc' Estimation

Observational data;Other literature review;Modejlin
Relapse rate

Direct provider/purchaser costs

Sensitivity tested

Quantitatively reported

This modelling study estimates costs, and effectsrims of
relapses, for long acting risperidone injectiongatients with
schizophrenia in the USA. The intervention is coredao other
alternative antipsychotic agents, and parameterthémodel are
taken from published literature, unpublished dategnsumer
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database, and expert opinion.

This study undertakes modelling to estimate castisedfects, in
terms of relapses, for long acting risperidoneadtiga for
schizophrenia. This is compared to other altereadntipsychotic
agents, oral risperidone, olanzapine, quetiapiipeagidone,
aripiprazole and haloperidol depot. Hospitalisatielated relapse
was 66 per cent for haloperidol depot, 41 per t@noral
risperidone, olanzapine, quetiapine, ziprasidond,aipiprazole
and 26 per cent for long-acting risperidone. Noogpitalisation
relapse rates were 60 per cent for haloperidol fi&yoper cent for
oral risperidone, olanzapine, quetiapine, ziprasg@and
aripiprazole and 24 per cent for long-acting riggemne. Medical
cost savings with long-acting risperidone compavét oral
risperidone were US$161, compared to olanzapinel|42$,
quetiapine US$508, ziprasidone US$259, aripipra&é1,068,
and compared to haloperidol depot savings of USBB,3ome
dominance issues came to light during sensitiviiglgses, but in
general options were supported.

Patients with schizophrenia
Pharmaceutical industry
Schizophrenia;Cost Consequences Analysis;Pharmeakeut
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Edwards 2008: NHS EED record

One-year clinical and economic consequences of oral atypical antipsychotics in the treatment

of schizophrenia

Edwards NC, Pesa J, Meletiche DM, Engelhart L, Thompson AK, Sherr J, Dirani R

CRD summary

The objective was to examine the clinical and ectinompact of the oral
atypical antipsychotics, aripiprazole, olanzapedjperidone extended release,
guetiapine, risperidone, and ziprasidone, for thattment of schizophrenia. The
authors concluded that paliperidone extended relkad the most favourable
clinical and economic outcomes. The study wasfsatisrily presented and
despite some methodological limitations, the aighoonclusions appear to be
valid.

Type of economic evaluationCost-effectiveness analysis

Study objective

Interventions

Location/setting

Methods

The objective was to examine the clinical and eaginampact of various oral
atypical antipsychotics for the treatment of schta@nia in patients who had
suffered an acute exacerbation.

The treatments were aripiprazole, olanzapine, patipne extended release,
guetiapine, risperidone, and ziprasidone.

USA/secondary care.

Analytical approach: The analysis was based orcesida model that estimated
the costs and benefits of the antipsychotics owmreayear time horizon. The
authors stated that the analysis was carried oot the perspective of the health
care system.

Effectiveness data: The key clinical input wasrdgponse rate associated witn
each therapy. These were derived from double-bptatebo, randomised
controlled trials (RCTs), which were identified dligh a literature review
within commonly used electronic databases. No headtkad trials that included
all the medications were found and a common conpaveas required. The
key details of these trials were reported and thiffgred in their designs,
patients, and length of follow-up. When more thae appropriate RCT was
available for a drug, the clinical data were poalsihg a weighted average.
Other data on discontinuation and adverse events fr@n a phase | trial. To
simplify the model, it was assumed that patientdaswitch between
medications only once per year.

Monetary benefit and utility valuations: Not inckadl

Measure of benefit: The summary benefit measuretheasumber of additional
days with no relapse (stable days).

Cost data: The economic analysis included the dingsatient services
(hospitalisations, day-patient visits, and emergenom visits), and out-patient
services (physician visits, mental health clinisitd, social or group therapy
visits, nutritionist visits, and other medicationEhe costs associated with the
management of relevant adverse events were alkmét: The unit costs

were from average wholesale prices. The quantfiessources were based on
common drug-use data reported in an official degapsupplemented with
data from a panel of clinical experts. All costsevn US dollars ($) and the
price year was 2008.

Analysis of uncertainty: Alternative assumptiongeveonsidered in a
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deterministic one-way sensitivity analysis. Altdima drug costs were based cn
Medicare rates and other assumptions were baspdtished evidence or
authors’ opinions.

Results| The number of stable days per patient was 346 avipiprazole, 348.7 with
olanzapine, 349.1 with paliperidone, 347.1 withteapne, 347.7 with
risperidone, and 345.4 with ziprasidone. The nunatbeelapses per patient was
2.3 with aripiprazole, 2.0 with olanzapine, 2.0hwjtaliperidone, 2.2 with
guetiapine, 2.0 with risperidone, and 2.4 with agdone. The mean number of
days of relapse per patient was 19.0 with aripiplez.6.3 with olanzapine,
15.9 with paliperidone, 17.9 with quetiapine, 1W&ith risperidone, and 19.6
with ziprasidone.

The total costs per patient were $19,108 with prggole, $18,163 with
olanzapine, $16,904 with paliperidone, $18,095 witletiapine, $17,697 with
risperidone, and $19,063 with ziprasidone.

Cost-effectiveness ratios were not calculated dpgralone extended release
was dominant, which means it was more effectivelassl expensive than the
comparators.

The sensitivity analysis showed that paliperidemaained the cheapest and
most effective treatment in all scenarios except When the response rate of
all comparators was changed to the risperidoneoressprate and olanzapine had
fewer days of relapse than paliperidone, the inergal cost per extra day with
no relapse for olanzapine over paliperidone waS2@L,When the price of
risperidone was decreased to 50% of the brand,gHeéncremental cost per
extra day with no relapse for risperidone overgaidone was $4.

Authors' conclusions The authors concluded that paliperidone extendedse had the most
favourable clinical and economic outcomes compavigtd the other oral
atypical antipsychotics.

CRD commentary Interventions: The selection of the comparators agzopriate as they were the
available oral atypical antipsychotics in the USA.

Effectiveness/benefits: The analysis was basedauorcss identified through a
literature review, the key details of which werpaged. RCTs were selected on
the basis of characteristics, such as the durafidollow-up and type of clinical
outcome. The authors noted that one limitation thadack of published head-
to-head clinical trials, which meant that indireomparisons were

required. This approach is generally limited dubdterogeneity between trials;.
The use of RCTs was appropriate as they are wsigjded. Key information or
the data sources was given. The benefit measureisease-specific and might
not allow comparisons with the benefits of othealttecare interventions.

Costs: The economic analysis was satisfactorilggmted and carried out. The
cost categories were consistent with the perspeciilie unit costs, data
sources, price year, and use of alternative estisrfabm other payers were
reported. The cost estimates were treated detesticilly and only a few values
were varied in the sensitivity analysis.

Analysis and results: The outcomes were clearlggred and were
synthesised, when required, in an appropriate mergal analysis. The
investigation of uncertainty was restricted to aariate approach, which
identified the most influential model inputs, bud diot allow a comprehensive
evaluation of the overall uncertainty. It was diateat the analysis was limited
by the lack of a direct comparison between medicatin the clinical literature
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and future studies were required to overcome $sisa.

Concluding remarks: The study was satisfactorigspnted and, despite some
methodological limitations, the authors’ conclusi@ppear to be valid.

Source of fundin¢ Supported by Ortho-McNeil Janssen Scientific ABalcLC.

Bibliographic details Edwards NC, Pesa J, Meletiche DM, Engelhart L, Tipeon AK, Sherr J,
Dirani R. One-year clinical and economic conseqasruf oral atypical
antipsychotics in the treatment of schizophreniarént Medical Research and

Opinion 2008; 24(12): 3341-3355
Link to Pubmed record 18954497
URL for original research http://informahealthcare.com/doi/abs/10.1185/0300882490512
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070197

Edwards N C, Pesa J, Meletiche D M, Engelhart lgiipson A K,
Sherr J, Dirani R

One-year clinical and economic consequences ofatyaical
antipsychotics in the treatment ofschizophrenia

Current Medical Research and Opinion
2008

24(12):3341-3355

Published in a peer reviewed journal

Correspondence: Natalie C. Edwards, MSc, Presithaalth
Services Consulting Corporation, 169 Summer RoaapBrough,
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Cost effectiveness analysis
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ARIPIPRAZOLE - Abilify; OLANZAPINE - Zyprexa;
PALIPERIDONE ER - Invega; QUETIAPINE - Seroquel,
RISPERIDONE - Risperdal; ZIPRASIDONE - Geodon

Systematic review and/or meta analysis;Judgemermgilng
Systematic review and/or meta analysis;Judgemergiog
National Publication;Local Standard Prices

Systematic review and/or meta analysis;Judgemergiog
Number of days of relapse, number of stable dagtsagyramidal
symptoms, clinically significant weight gain

Hospital costs;Direct provider/purchaser costs

Quantitatively reported

To evaluate the cost-effectiveness of oral atymacdilpsychotics
(aripiprazole, olanzapine, paliperidone ER, quétieprisperidone,
and ziprasidone) in the treatment of schizophrefti. study uses
decision analytic modelling with a oryear time horizon and ado|
a US healthcare system perspective.

186



Key Results

Patient Group

Sponsor
Keywords

Draft final report - 21 March 2011

The lowest costing treatment over 1-year was patipee ER,
followed by risperidone, quetiapine, olanzapingrasidone and
aripiprazole. Paliperidone ER remained the mogtctiffe and least
costly treatment throughout all sensitivity ana/s&cept in two
instances: (i) when the response rate of all coatpes was chang:
to the risperidone response rate and olanzapinéchaat days of
relapse than paliperidone; and (ii) when the poicesperidone wa
decreased to 50% of brand price it became the ¢easly product.
Overall, the authors conclude that the study shaad
paliperidone ER had the most favourable clinical aaonomic
outcomes compared to other oral atypical antipstychdéor patient:
with schizophrenia, and that the analysis suppbgshotion that
frequent discontinuation of medication is a probleith all oral
antipsychotic treatments for schizophrenia.

Hypothetical patients with schizophrenia who haviéesed an
acute exacerbation of iliness.

Pharmaceutical industry
Cost Consequences Analysis;Drugs;Schizophrenia;Niogle
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Abstract

070336
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Cost-effectiveness model comparing olanzapine &mer @ral
atypical antipsychotics in the treatment of schizepia in the
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OLANZAPINE; RISPERIDONE; QUETIAPINE; ZIPRASIDONE;
ARIPIPRAZOLE

Other literature review;Judgement;Modelling
Other literature review;Judgement;Modelling
National Publication;Local Standard Costs;Judgement

Other literature review;Judgement;Modelling
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QALYs gained, adherence levels, relapse with artdout
hospitalisation, treatment discontinuation by reaseatment-
emergent adverse events, suicide.

Incorporated from another study
Hospital costs;Direct provider/purchaser costs
Quantitatively reported

Background: Schizophrenia is often a persistentcastly illness
that requires continued treatment with antipsydsotDifferences
among antipsychotics on efficacy, safety, tolerghiadherence,
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and cost have cost-effectiveness implicationsriating
schizophrenia. This study compares the cost-effectss of oral
olanzapine, oral risperidone (at generic cost, anntomparator),
quetiapine, ziprasidone, and aripiprazole in teatment of patients
with schizophrenia from the perspective of thirdtpg@ayers in the
U.S. health care system. Methods: A 1-year micrakition
economic decision model, with quarterly cycles, @ageloped to
simulate the dynamic nature of usual care of sgtigenia patients
who switch, continue, discontinue, and restartrthregdications.
The model captures clinical and cost parametetadirg
adherence levels, relapse with and without hospattddn, quality-
adjusted life years (QALYSs), treatment discontimuaby reason,
treatment-emergent adverse events, suicide, hesighresource
utilization, and direct medical care costs. Pulddsmedical
literature and a clinical expert panel were usedeteelop baseline
model assumptions. Key model outcomes included raeanal
total direct cost per treatment, cost per stablepg and
incremental cost-effectiveness values per QALY edirResults:
The results of the microsimulation model indicatieat olanzapine
had the lowest mean annual direct health care($8s544)
followed by generic risperidone ($9,080). In aduitiolanzapine
resulted in more QALYs than risperidone (0.7330t19). The
base case and multiple sensitivity analyses folawlzapine to be
the dominant choice in terms of incremental cofgetiveness per
QALY gained. Conclusion: The utilization of olanhagis
predicted in this model to result in better clinicatcomes and
lower total direct health care costs compared teege risperidone,
quetiapine, ziprasidone, and aripiprazole. Olanmpiay,
therefore, be a cost-effective therapeutic optarmphtients with
schizophrenia.

To compares the cost-effectiveness of oral olameguiral
risperidone (at generic cost, primary comparatprgtiapine,
Ziprasidone, and aripiprazole in the treatmentatiiegmts with
schizophrenia from the perspective of third-padyers in the U.S.
health care system. The study uses Markov modedlitiga 1 year
time horizon.

Olanzapine has the lowest mean annual direct heafthcost
(US$8,544) followed by generic risperidone (US$9)08
Olanzapine also resulted in more QALYs than rispmre (0.733
vs. 0.719 respectively). The results from bothlihse case analysis
and multiple sensitivity analyses indicated thainakpine is the
dominant option in terms of incremental cost peL@Ajained.
Olanzapine is, therefore, projected to be a cdstve therapeutic
option for patients with schizophrenia in the Uditétates, even
with oral risperidone available in generic form adt. In
conclusion, the authors caution that their modelutates real-
world treatment processes and provides projectimaisshould be
used only to inform decision-making processes ftoenUS health
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care system perspective, and that while their tesué consistent
with several previous studies, the model will regquevision and
validation of baseline assumptions when new andiadédl
relevant scientific data become available.

Patient Group A hypothetical population of 1,000,000 simulatetigras with
schizophrenia.

Sponsor Pharmaceutical industry

Keywords Cost Utility Analysis;Drugs;Modelling;Schizophrenia
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Geitona 2008: NHS EED Record

Costs and effects of paliperidone extended release compared with alternative oral
antipsychotic agents in patients with schizophrenia in Greece: a cost effectiveness study
Geitona M, Kousoulakou H, Ollandezos M, Athanasakis K, Papanicolaou S, Kyriopoulos |

CRD summary

The objective was to examine the cost-effectivenégmliperidone extended
release in comparison with other prescribed oeatinents for patients with
schizophrenia and suffering from acute exacerbsatidhe authors concluded
that paliperidone was more effective and less esiperthan other commonly
prescribed antipsychotic drugs from the perspeaftbe Greek National
Health System. The study was well conducted ansfaetorily presented. The
authors’ conclusions appear to be valid.

Type of economic evaluationCost-effectiveness analysis

Study objective

Interventions

Location/setting

Methods

The objective was to examine the cost-effectivenéssal paliperidone
extended release in comparison with other prestribbal treatments for patients
with schizophrenia and suffering from acute exaatons.

Oral paliperidone (3mg, 6mg, 9mg, or 12mg per @xy@nded release was
compared against olanzapine 10mg per day, rispegiéong per day, quetiapire
750mg per day, ziprasidone 80mg or 160mg per day aaipiprazole 20mg or
30mg per day.

Greece/secondary care.

Analytical approach: This economic evaluation wasda on a decision tree
model with a one-year time horizon. The authortestshat the perspective of
the Greek National Health System was taken.

Effectiveness data: The clinical inputs for the rmloslere derived from a
systematic search of the literature in the PubMaedlthse, which includes
MEDLINE. The search and inclusion criteria wereatésed. The search
identified randomised controlled trials (RCTs) ahd methodological details of
these were reported. The criteria used to seleatgtimates from those found in
the literature were reported. There was a lackeafihto-head trials for the
comparators and placebo was used as a common catmpdrhe trial results
were adjusted to take into account the differeat@bo effects. The main
clinical estimate was the response rate and théstaken from these trials.
Discontinuation and relapse rates and adverse elatatcame from other
studies that were not fully described.

Monetary benefit and utility valuations: Not inckadl

Measure of benefit: The summary benefit measuretieaannual number of
stable days (days with no symptoms).

Cost data: The economic analysis included the adgstse drugs,
hospitalisations, physician visits, mental healthic visits, emergency room
visits, home care, visits to social or group thgramd visits to nutritionists. The
data on resource consumption were derived fronxparepanel of 10 Greek
psychiatrists and six health economists, who welecsed on the basis of the
geographic distribution of the psychiatric unitsess Greece. The process used
to reach a consensus among these experts washéektridetail. The unit costs
were derived from tariffs reimbursed by the Sotiisurance Fund. The drug
costs were estimated using their official retaites and the average daily dose.
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Paliperidone was not marketed in Greece at the difleis study and so the
maximum retail price in Europe was used based ethttee available doses
(3mg, 6mg, and 9mg). All costs were in Euros (EER) the price year was not
explicitly reported.

Analysis of uncertainty: A deterministic one-waystivity analysis was
undertaken on the most uncertain model inputs, agdhose derived from the
expert panel, including the frequency and duratibrelapses and resource usg,
due to adverse events, on stable days. An arbitazagye of +10% was used.

Results| The mean number of stable days was 272.5 with gradipne, 272.2 with
olanzapine, 265.5 with risperidone, 260.7 with camhe, 258.6 with
ziprasidone, and 260.5 with aripiprazole.

The annual cost per patient was EUR 7,030 withppalione, EUR 7,034 with
olanzapine, EUR 7,082 with risperidone, EUR 8,32h wuetiapine, EUR
7,807 with ziprasidone, and EUR 7,713 with aripzora.

Paliperidone was the dominant strategy as it wals lmore effective and less
costly than all its comparators.

The sensitivity analysis confirmed that the bassedandings were robust and
paliperidone remained dominant or very cost-effectiompared with the other
treatments.

Authors' conclusions The authors concluded that extended release pialgrer was more effective
and less expensive than other commonly prescribgpsgchotic drugs from
the perspective of the Greek National Health SysfEmey stated that future
research should focus on data collection in clinicactice and comparisons
with other countries.

CRD commentary Interventions: The rationale for the selectionhaf tomparators was clear. The
authors compared the commonly used antipsychatigsdin Greece with the
new oral atypical antipsychotic paliperidone exexhdelease. A minimum
market share of 4% was required for inclusion.

Effectiveness/benefits: The clinical data were Hamea systematic review of
the literature, which should have ensured the Bicluof all relevant trials. The
authors provided extensive detail on the inclusioteria, and only RCTs were
selected. This should ensure the internal validitthe analysis. Due to the lack
of direct comparisons between the treatments, ptae&as used as a common
comparator, which is a valid method. Some deta@isvprovided for the RCTs
selected. Only the most severe adverse eventaébrdrug were considered and
this was acknowledged as a possible limitatiorhefanalysis. The measure ol
benefit was disease-specific and cannot be compeitbdhe benefits of studies
of other diseases.

Costs: The economic analysis was well conducted.cHtegories of costs were
consistent with the perspective of the public pagatensive information was
provided on the unit costs and quantities of reseaiused. The data sources
were clearly presented and the details were regpparethe approach used to
select the panel of experts. This approach shoave knsured that the panel
represented the experience within the Greek health system, but the authors
pointed out that it might be biased by personakence with individual

cases. The procedure used to reach a consensug awperts was reported.
These features enhance the transparency of themioanalysis. The
provision of the price year would have been helfdureflation exercises for
other time periods. The authors noted that theofiige highest European price
for paliperidone biased the economic results ag#esdrug, which made

193



Draft final report - 21 March 2011

their findings conservative.

Analysis and results: The authors provided extensiformation on the
decision model, and explicitly reported the struetpathways, and
assumptions. The approach used to analyse thearu$tsenefits was
appropriate and a synthesis was not required beamestreatment dominated
the others. A more comprehensive investigatiomefuncertainty would have
been more appropriate, but the findings appeaate been robust to variations
in the assumptions. The authors noted some methgidal limitations of their
study, such as the use of a one-year time framighwiras due to the lack of
reliable long-term evidence. Other potential lifidas have already been
reported.

Concluding remarks: The study was well conductetisatisfactorily presented|.
The authors’ conclusions appear to be valid.

Source of funding Funding received from Janssen-Cilag Pharmacegiaall.
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Kyriopoulos I. Costs and effects of paliperidonéeexied release compared with
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Background: To compare the costs and effects gigradone
extended release (ER), a new pharmaceutical treatioethe
management of schizophrenia, with the most fredqu@néscribed
oral treatments in Greece (namely risperidone,zapime,
quetiapine, aripiprazole and ziprasidone) overyadrtime period.
Methods: A decision tree was developed and tailtmate specific
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circumstances of the Greek healthcare system. paetia
effectiveness was defined as the annual numbeablesdays and
the clinical data was collected from internatiodatical trials and
published sources. The study population was patiwht suffer
from schizophrenia with acute exacerbation. Duargpnsensus
panel of 10 psychiatrists and 6 health economilstis were
collected on the clinical practice and medical tgse utilisation.
Unit costs were derived from public sources anciaif
reimbursement tariffs. For the comparators officgdil prices
were used. Since a price had not yet been graotquhfiperidone
ER at the time of the study, the conservative agsiom of
including the average of the highest targeted Eemoprices was
used, overestimating the price of paliperidone ERstieece. The
study was conducted from the perspective of théoNak
Healthcare System. Results: The data indicatepdigieridone ER
might offer an increased number of stable days.@@@mpared to
272.2 for olanzapine, 265.5 f risperidone, 260r7gizetiapine,
260.5 for ziprasidone and 258.6 for aripiprazoléhwa lower cost
compared to the other therapies examined (Eur@)t0mpared t
Euros 7,034 for olanzapine, Euros 7,082 for risjmre, Euros
8,321 for quetiapine, Euros 7,713 for ziprasidone Buros 7,807
for aripiprazole). During the sensitivity analysast/- 10% change
in the duration and frequency of relapses and ¢be@nic
parameters did not lead to significant changebearésults.
Conclusion: Treatment with paliperidone ER can lealbwer total
cost and higher number of stable days in mostet#ses
examined. This is an Open Access article distriduteder the
terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0) wipehmits
unrestricted use, distribution in any medium, pded the original
work is properly cited

The authors of the study aimed to compare theeftsttiveness of
paliperidone extended release (ER) with the alter@drequently
prescribed (> or = 4% market share) oral antipsiychieatments
risperidone, olanzapine, quetiapine, aripiprazaolé ziprasidone
available in Greece. The study was a cost effeatige analysis
based on a decision tree model with branches fdr eithe 6
aforementioned treatments over a 1 year period evbatients
could either discontinue, fail to respond at 6 veeekrespond and
continue treatment to 1 year. Patients who disnaetl could either
switch to another oral atypical or discontinue egldpse (with a
probability of requiring hospitalization). Patiemm@ntinuing
treatment to 1 year either remained stable or seldgwith a
probability of requiring hospitalization). Effecémess was
measured by the number of stable days (symptondags). The
analysis was carried out under the perspectiveeofareek Nation:
Health System (NHS)

The analysis suggested that use of paliperidorendet release
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(ER) incurred a lower cost (Euros 7,030) compaoeithe
alternative oral antipsychotic treatments risparg{Euros 7,082,
incremental cost Euros 52), olanzapine (Euros 7,D@4emental
cost Euros 4), quetiapine (Euros 8,321, incremeusti Euros
1,291), aripiprazole (Euros 7,807, incremental &sbs 777) and
Ziprasidone (Euros 7,713, incremental cost Eurgs@3& analysis
also suggested that the effectiveness of palipeedR in terms of
number of stable days (272.5 days) was higher fibratine
alternative treatments risperidone (265.5 daysemental
effectiveness -7.0 days) olanzapine (272.2 dagsemental
effectiveness -0.3 days), quetiapine (260.7 daygsemental
effectiveness -11.8 days), aripiprazole (258.6 deygsemental
effectiveness -13.9 days) and ziprasidone (260yS,dacremental
effectiveness12.0 days). Therefore paliperidone ER appeare@
the dominant treatment for schizophreniaeTesults of the analy:
appeared robust to increases/decreases of 10% dutation and
frequency of relapses and the economic paramdteesauthors
concluded that paliperidone ER resulted in betiaroal outcomes
and lower total direct healthcare costs than ttexrative oral
antipsychotic treatments.

Patients who suffer from schizophrenia with acut@cerbation
Pharmaceutical industry

Schizophrenia;Cost Effectiveness Analysis (CEA)jBiea
Analysis;Pharmaceutical
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HALOPERIDOL; ARIPIPRAZOLE; ZIPRASIDONE

Observational data;Modelling
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Direct provider/purchaser costs

Extant clinical trial studies and case reportsaatk that the use of
conventional antipsychotics and second-generatitipsychotics
(SGASs) in dildren is associated with higher rates of adveksnts
Therefore, the aim of this study was to examinedifferences ove
time in health care costs associated with incidelverse events in
children and adolescents treated with antipsyclagentompares
to an untreated control sample. Method: In ordetddhis, a
retrospective cohort design evaluating South CaatdiMedicaid
medical and pharmacy claims between January 199®anember
2005 was employed for 4,140 children and adolesqamiscribed
antipsychotic medications, and a random sample5fXichildren
not treated with psychotropic medications.

Patients with the focal adverse medical conditiocsrred
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significantly higher total care costs (34% higlwr,average, over 8-
9 years) compared with those without these conast(® = 710.08;
p < 0.0001) or to children not treated with psycbpic medication
(F = 2855.54; p < 0.0001). Patients with incidethtease events
associated with antipsychotic treatment had sigaifily higher
rates/time under Medicaid coverage of outpatiemgrgency, and
inpatient services utilisation than the control prpatients,
controlling for pre-existing conditions, receiptrafiltiple
psychotropic medications, and individual risk faaldferences for
males, adolescents, and non-African Americans. arsghese
findings, the authors conclude that the developroéativerse
medical conditions related to antipsychotic meddratise in
children and adolescents is significantly assodiatgh higher total
costs of health care and to utilisation of outpdtiemergency, and
inpatient services over time.

Patient Group 4,140 children and adolescents (aged 17 and unaam age 10.4
yrs; 68.2% male) treated with antipsychotic agéatipiprazole,
ziprasidone, quetiapine, risperidone, olanzapindatoperidol)
compared to an untreated control sample of 4,506reh and
adolescents (mean age, 7.3 yrs). Data were takendr
retrospective cohort in South Carolina's Medicagtioal and
pharmacy claims between January 1996 and Decerfibér 2
Patients in the treated group had the followingditons:
schizophrenia; major affective disorders; othercpsyic disorders;
attention deficit/hyperactivity disorder; and contlappositional
deficit disorder.

Sponsor Government/publicly funded policy making body

Keywords Cost Analysis;Mental lliness - Pharmaco Therapy@de
Events;Adolescent Services;Pediatrics;Child
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Cost analysis of the treatment of schizophrenia in Thailand: a simulation model comparing
olanzapine, risperidone, quetiapine, ziprasidone an  d haloperidol
Kongsakon R, Leelahanaj T, Price N, Birinyi-Strachan L, Davey P

Health technology Several medications for schizophrenia were examihkd four atypical
antipsychotics studied were olanzapine (OLZ), nislone (RISP), quetiapine
(QUET) and ziprasidone (ZIP), and the one typicaipsychotic was
haloperidol (HAL). All medications were given atthaily defined dose: HAL
8 mg, QUET 400 mg, ZIP 80 mg, RISP 5 mg and OLZnt0

Type of intervention Treatment.

Hypothesis/study questionThe objective of the study was to assess the ¢festt@eness of the five
medication options for the treatment of schizoptaém Thailand. The authors
stated that atypical antipsychotic drugs are usedl¢viate the positive
symptoms of schizophrenia and studies have shoairttiby are as effective as
typical antipsychotics. They also alleviate negatind depressive symptoms
and cause fewer extrapyramidal side-effects thpicéy antipsychotics.
However, their cost is higher in comparison witmeentional antipsychotics.
Thus, a pharmacoeconomic evaluation is requiretdipport their use in clinical
practice. A societal perspective was adopted irsthdy.

Economic study type: Cost-effectiveness analysis.

Study populatior| The study population comprised a hypothetical cobbpatients with
schizophrenia.

Setting | The setting appears to have been secondary cageecimomic study was
carried out in Thailand.

Dates to which data relalel he effectiveness data and some resource use degaderived from studies
published between 1991 and 2003. A unique price wea not reported.

Source of effectiveness datd he effectiveness evidence was derived from a sgiglof published studies.

Modelling | The authors stated that a model was used to absesests of the five
alternative treatments for schizophrenia over anb2th time horizon.
However, details of the model were not reported.

Outcomes assessed in thEhe outcomes estimated from the literature wereeaidrs of efficacy and
review | safety for the medications examined in the studhese included anticholinergic
use, dropouts (for any reason, for adverse eventsy lack of efficacy), and
changes in the Positive and Negative Syndrome $BAISS) and the Brief
Psychiatric Rating Scale (BPRS).

Study designs and otheA review of the literature was undertaken to idgrprimary studies providing
criteria for inclusion in the: data on the efficacy of treatment and tolerabilitige design of the primary
review | studies was not described in detail, but most efstiudies appear to have been
randomised clinical trials.

Sources searched to identiffy EMBASE (from 1988 ézkv42, 2003), MEDLINE (from 1966 to October
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primary studies week 2, 2003) and NHS EED were searched.

Criteria used to ensure thélot reported.
validity of primary studies

Methods used to judgeNot reported.
relevance and validity, and
for extracting datel

Number of primary studiesOf the 1,175 publications found from the literatwaly 31 studies were
included | included in the analysis.

Methods of combinin¢g The method used to combine the primary studiesnwaiexplicitly stated, but
primary studies weighted mean differences in efficacy between naitins were calculated.
The difference in tolerability and efficacy betweg@hZ and RISP and between
OLZ and HAL were based on direct comparisons (hHedauead trials), while the
difference in tolerability and efficacy between Oadd QUET and between
OLZ and ZIP were based on indirect comparisonsh(WifL as the common
comparator).

Investigation of differencesNot reported.
between primary studies

Results of the revievyOnly statistically significant results will be reped here.

In the short-term, the risk difference in anticheligic use was -0.06 (95%
confidence interval, Cl: -0.12 to -0.01; p=0.02¥anour of OLZ compared with
RISP, -0.33 (95% CI: -0.37 to -0.30; p<0.00001awour of OLZ compared
with HAL, and -0.21 (95% CI: -0.31 to -0.12; p<01Q0n favour of RISP
compared with HAL.

In the short-term, the risk difference in dropdatsany reason was -0.14 (95%
Cl: -0.22 to -0.05; p=0.002) in favour of OLZ comed with HAL, -0.06 (95%
Cl: -0.10 to -0.02; p=0.002) in favour of RISP camgd with HAL, and -0.1
(95% CI: -0.20 to -0.00; p=0.049) in favour of Ot@mpared with QUET via
HAL.

In the short-term, the risk difference in dropodize to adverse events was -0.03
(95% CI: -0.05 to -0.01; p=0.003) in favour of Ot@mpared with HAL.

In the short-term, the risk difference in dropodiie to lack of efficacy was -
0.09 (95% CI: -0.12 to - 0.06; p<0.00001) in favofiOLZ compared with
HAL.

In the long-term, the risk difference in anticheligic use was -0.15 (95% CI: -
0.23 to -0.07; p=0.003) in favour of OLZ compareithviRISP, -0.51 (95% CI: -
0.83 t0 -0.19; p=0.002) in favour of OLZ compareithviHAL, -0.50 (95% CI: -
0.93 to -0.07; p=0.023) in favour of OLZ comparethvQUET via HAL, and -
0.41 (95% CI: -0.75 to -0.07; p=0.019) in favourQifZ compared with ZIP vig
HAL.

In the long-term, the risk difference in dropoutedo any reason was -0.12
(95% CI: -0.22 to -0.03; p=0.008) in favour of Ot@mpared with RIS, and -
0.20 (95% CI: -0.34 to -0.07; p=0.004) in favour@ifZ compared with HAL.

In the long-term, the risk difference in dropoutedo lack of efficacy was -0.1/0
(95% CI: -0.19 to -0.01; p=0.03) in favour of OLdrapared with HAL.

Statistically significant results in favour of Oliere also observed in terms of
both short- and long-term efficacy variables. Olhfwed significantly better
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results in:

the PANSS total change, PANSS negative change &RBBotal change in
comparison with RISP in the long term;

all efficacy measures compared with HAL, both ia #hort- and long-term
period;

the PANSS total change and BPRS total change cadpeith QUET in the
short term; and

the PANSS total change compared with ZIP in thetdkom.

Measure of benefits used i he health outcomes were left disaggregated arsimonary benefit measure
the economic analysiswas used in the economic study. In effect, a cossequences analysis was

Direct costs

Indirect Costs

Currency

carried out.

The analysis of the direct costs appears to haee barried out from the
perspective of the health care system. The diestsdncluded in the analysis
were antipsychotics, anticholinergics, hospitalsa and relapse. The unit
costs were presented separately from the quanditiessources used. Resource
consumption was based on daily defined doses taysdfwith the exception of
RISP), a published source for hospitalisations,auttiors' assumptions for
relapses. The sources used to derive the costsneéreported, with the
exception of hospital stay, which was derived frit® Ministry of Public

Health in Thailand. Discounting was not relevantsithe costs were incurred
during 12 months. A unique price year was not expfireported.

The indirect costs (i.e. productivity losses duertemployment and suicide
gestures or attempts) were included in the analysis unit costs were reported
separately from the quantities of resources usedo&ce use was derived from
published data and authors' assumptions. The westsderived using published
sources and were based on monthly earnings indrikfter taking into
account the low employment rate among schizophmgatients. As in the
analysis of the direct costs, discounting was al@vant and the price year was
not reported.

Thailand bath (THB).

Statistical analysis of cosisThe costs appear to have been treated determatigtic

Sensitivity analysis;

Sensitivity analyses were not performed.

Estimated benefits used |rSee the ,Effectiveness Results- section.
the economic analysis

Cost results|

Annual medication costs were THB 70,715 with OLHB 43,800 with RISP,
THB 5,733 with HAL, THB 81,760 with QUET, and THE 4158 with ZIP.

Other costs (including hospitalisations, other roatibns, productivity and
suicide costs) were THB 32,477 with OLZ, THB 60,68th RISP, THB
80,156 with HAL, THB 64,738 with QUET, and THB 684 with ZIP.

The total annual costs were THB 103,225 with OLBABT104,564 with RISP,
THB 86,004 with HAL, THB 146,526 with QUET, and THR.8,314 with ZIP.

Synthesis of costs arl[d A synthesis of the costdandfits was not relevant as a cost-consequences
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benefits| analysis was carried out.

Authors' conclusions Olanzapine (OLZ) was a dominant treatment for sytizenia in Thailand in
comparison with risperidone (RISP), quetiapine (QY&nd ziprasidone (ZIP),
and a cost-effective treatment in comparison wétoperidol (HAL).

CRD COMMENTARY - | The selection of the comparators appears to haae &gpropriate for the
Selection of comparatoisobjective of the analysis. Further, the dosagesach drug were reported. You
should decide whether they are valid comparatoy®ur own setting.

Validity of estimate of| The effectiveness data were estimated from puldishedies. A systematic
measure of effectivenes;seview of the literature was undertaken to idengifynary studies. Some

information on the search methods (source and largsy was reported, but
other details on the methods and conduct of thiewewere not given. Little
information on the design and other characteristfdbe primary studies was
provided, thus it was not possible to assess thdityeof the primary estimates|
The comparisons between OLZ and RISP and betweeha@t HAL were
based on head-to-head trials, whereas those betwe2rand QUET and OLZ
and RISP were based on indirect comparisons (wih Bls common
comparator). However, the issue of heterogeneityremthe primary studies
was not addressed. This represents a limitatidheo§tudy, in particular for
those comparisons that were not based on headatbthials. Moreover, the
approach used to combine the primary estimatesyaadescribed. The issue of
variability in the data was addressed in the seitgianalysis.

Validity of estimate off No summary benefit measure was used in the anddgssuse a cost-
measure of benefitconsequences analysis was conducted. Pleaseadfier comments in the
'Validity of estimate of measure of effectivendisdt (above).

Validity of estimate of costsThe analysis of the costs included all relevantsmce both the direct and
indirect costs were considered. The unit costs wezsented separately from
the quantities of resources used, which will halpeplicating the study in other
settings. The source of resource use was clegrtyrted for all items, whereas
for most items the source of the unit costs wagghatn. The cost estimates
were specific to the study setting and the impéctsing alternative cost
estimates was not investigated. Statistical test®wot carried out and the price
year was not reported, which will hinder reflatiexercises in other time
periods.

Other issues The authors did not compare their findings withsadrom other studies. They
also did not address the issue of the generaligabflthe study results to other
settings. No sensitivity analyses were carried which limits the external
validity of the study. The analysis referred toigyatls with schizophrenia and
this was reflected in the authors' conclusions. ditbors noted that the cost
analysis was a strength of their study. The maitdition of the study was
related to the effectiveness analysis and the datlead-to-head trials for some
comparisons. In addition, no cost-effectiveness naas provided for the
comparison between OLZ and HAL.

Implications of the study The study results supported the use of OLZ fortisatment of schizophrenia.
Source of funding None stated.

Bibliographic detail| Kongsakon R, Leelahanaj T, Price N, Birinyi-Stratha Davey P. Cost
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OLANZAPINE; RISPERIDONE; QUETIAPINE; ZIPRASIDONE;
HALOPERIDOL
Observational data

‘Ad Hoc' Estimation

Hospital costs;Direct provider/purchaser costs

The purpose of this study was to compare the arcusts of
treating schizophrenia with four atypical antipsytitss, namely,
olanzapine, risperidone, quetiapine and ziprasigamkeone typical
antipsychotic, haloperidol, in Thailand using atasalysis model.

The purpose of this study was to compare the arcusts of
treating schizophrenia with four atypical antipsytits, namely,
olanzapine, risperidone, quetiapine and ziprasigmkone typical
antipsychotic, haloperidol, in Thailand using atasalysis model.
The authors carried an international literatureenevthat resulted i
1175 publications out of which 31 satisfied theeahiyes of the
study. Local unit costs associated with olanzapiseeridone,
quetiapine and ziprasidone, expressed in Thai ([da&B) were
calculated over a period of 12-months. The analiysisided all
direct and indirect healthcare cots including thassociated with
loss of productivity .The total cost from the castlysis are as
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follows: haloperidol gives the lowest annual cdstdB 86,004,
within the atypical antipsychotics, olanzapine progs an annual
cost of THB 103,225 compared to THB 104,564 wiiperidone
and THB 118,314 with ziprazidone. The cost rangetourHB
146,526 for quetiapine therapy. The authors' catediuthat
treatment with olanzapine appears to be more dtettiwe than
that with the other atypical anti psychotics in iTé&hizophrenic
patients. Keywords: Cost analysis, Schizophrentgpiaal
antipsychotics, Olanzapine, Risperidol, Ziprasiddpeetiapine,

Haloperidol
Patient Group Patients with schizophrenia in Thailand
Keywords Cost Analysis;Schizophrenia;Pharmaceutical
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Comparison of the metabolic and economic consequenc es of long-term treatment of
schizophrenia using ziprasidone, olanzapine, quetia pine and risperidone in Canada: a cost-
effectiveness analysis
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Applied study

Cost utility analysis
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295; 250; 410; 413; 436

ZIPRASIDONE; OLANZAPINE; QUETIAPINE; RISPERIDONE
Observational data;Other literature review
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Observational data;Other literature review;Modegjlin
Previously Published Values

Quality-adjusted life years (QALYSs) gained
Patients in study

Hospital costs;Direct provider/purchaser costs

5%

5%

Sensitivity tested

Quantitatively reported

Rationale, aims and objectives: Second-generatibpsychotic
agents have varying propensities to cause weight gievated lipir
levels and associated long-term complications. $thidy evaluates
the cost-effectiveness of four second-generatidipsychotic
agents used in Canada for the treatment of schieafzh
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(ziprasidone, olanzapine, quetiapine, risperidavie) a focus on
their long-term metabolic consequences. Methodndydata from
the Clinical Antipsychotic Trials of InterventiorffEctiveness
Study, a semMarkov model was developed to predict the incid:
and associated costs of type 2 diabetes, cardiolasc
complications (e.g. angina, myocardial infarctistnpke,
cardiovascular disease death), and acute psychietsipitalizations
in patients with chronic schizophrenia treated dvgears.
Incremental costs per quality-adjusted life yeah®) gained
were calculated from the perspective of the Camapliavincial
ministries of health. Scenario and probabilisticsstvity analyses
were performed. Results: The total average coseatment with
ziprasidone was $25 301 versus $28 563 with olaneaf26 233
with quetiapine and $21 831 with risperidone. Zgane had the
lowest predicted number of tg[2 diabetes cases and cardiovast
disease events, and the highest QALY gains. Patrentiving
guetiapine had the highest predicted number of itedsgations.
Ziprasidone was less costly and resulted in moré FAcompared
with olanzapine and quetiapine. Compared with risioae,
Ziprasidone was more costly and had higher QALY#) an
incremental cost per QALY gained of $218 060. Cosidn:
Compared with olanzapine and quetiapine, ziprasigonduced
savings to the health care system. Although zigdoas generated
incremental expenditures versus risperidone, itlted in more
QALYs. Based on this analysis, ziprasidone treatrpessesses
cost and therapeutic advantages compared with aypéamz and
guetiapine. Reproduced by kind permission of Blaak®cience
Limited

The objective of this study was to assess the gtesdiincidence ar
associated costs of developing type 2 diabetediaascular
complications (i.e., angina, myocardial infarct{®l), stroke,
cardiac death) and acute psychiatric relapsesnaqui
hospitalization, because of prolonged treatmertt sgcond-
generation antipsychotics in patients with chra@ukizophrenia in
Canada. In addition, the study examined the cdet&ieness of
ziprasidone relative to olanzapine, quetiapiner@gyukridone. The
analysis was conducted from the perspective oCidmeadian
provincial ministries of health

The total costs incurred by a patient with schizepla from the
Canadian provincial health care perspective wamastd at
Can$25,301 for patients receiving ziprasidone, Q8r&63 for
patients receiving olanzapine, Can$26,233 for pt&ieeceiving
quetiapine and Can$21,831 for patients treated nggeridone.
The predicted number of QALYs gained over 5 yetss waried by
secondgeneration antipsychotic received. While an estah& 041
quality adjusted life years (QALYS) per patient e/glained in
patients receiving ziprasidone, 2.982 were accutadlm the
olanzapine group, 3.022 with quetiapine &1025 with risperidon:
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Patients receiving quetiapine had the highest ptedinumber of
hospitalizations. Ziprasidone was less costly astilted in more
QALYs compared with olanzapine and quetiapine. Camag with
risperidone, ziprasidone was more costly and hghdnQALYs,
with an incremental cost per QALY gained of Can$268. The
authors concluded that compared with olanzapinegaetiapine,
ziprasidone produced savings to the health catersyAlthough
Ziprasidone generated incremental expendituresiseisperidone,
it resulted in more QALYs. Based on this analysigrasidone
treatment possesses cost and therapeutic advact@geared with
olanzapine and quetiapine

A hypothetical Canadian cohort of 10,000 adultgr#s (= or > 18
years of age) with recurrent or chronic schizoplarémcluding
partially remitted outpatients as well as inpasestperiencing
exacerbation of illness. Individuals with medicalpsgychiatric co-
morbidities and those who require concomitant nadas were
also included

Pharmaceutical industry

Cost Utility Analysis;QALYs;Quality Adjusted Life
Years;Pharmaceutical;Schizophrenia;Angina;Myocérdia
Infarction;Stroke;Cardiovascular Disease
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Impact of side-effects of atypical antipsychotics o n non-compliance, relapse and cost

Mortimer A, Williams P, Meddis D

Health technology The use of atypical antipsychotics in schizophre@ianzapine, risperidone and

ziprasidone were compared with quetiapine.

Type of intervention Treatment.

Hypothesis/study questionThe aim of the study was to explore the impactaé effect profiles of four

atypical antipsychotics (olanzapine, quetiapingperidone and ziprasidone) on
non-compliance, relapse and treatment cost in sphiznia. In the study, the
health benefits and costs achieved with olanzapisigeridone and ziprasidone
were compared to those achieved with quetiapine.atithors did not explicitly
stated the perspective adopted for the economigsisabut it would seem to
have been the perspective of the hospital.

Economic study type: Cost-effectiveness analysis.

Study populatior| The study population comprised outpatients withizgbhrenia who were taking

oral conventional antipsychotics.

Setting | The setting was secondary care. The study wasdatit in the UK.

Dates to which data relaleT he effectiveness data were derived from a reviepublished studies

conducted in the past 20 years. Literature data wepplemented by expert
opinion, the dates of which were not provided. Tbst data for the US were
obtained from two studies published in 1996 andl2®ile the cost data for
the UK were obtained from another study publisiee®d00. The price year was
not reported.

Source of effectiveness datd he evidence for the final outcomes was derivethfeoreview of published

Modelling

studies and reviews. It was supplemented by a twod Delphi study, in which
a panel of 25 experts on schizophrenia assessaahplaet of different side
effect profiles on non-compliance.

A state-transition model was used to representelationship between
compliance and relapse over a 1-year period foligwecovery from an episoce
of schizophrenia. This technique involved identifyiclinically important events
and defining them as health states. The model rozated three such states,
"well, compliant” (starting state), "well, not cofigmt" and "relapsed”. A
theoretical cohort of patients then moved cyclicélbm one health state to
another, in cycles set at the end of the monthofieryear. To allow for the
possibility that the probabilities of becoming ieompliant and/or relapsing
vary over time, Weibull survival distributions wefitted to the relevant data for
each of the transition probabilities.

Outcomes assessed in thEhe outcomes assessed in the review were:

review

the non-compliance and relapse rates observed thieem was an abrupt
withdrawal of antipsychotic medication,

the rate of recovered patients continuing treatmetfit atypical antipsychotics,
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and

the relapse rates linked to a particular treatmpenbd.

Study designs and othetongitudinal observational studies, carried ouliorth America, Europe and
criteria for inclusion in the: Australasia, of outpatients with schizophrenia wiere taking oral
review | conventional antipsychotics, and which reportecetspecific non-compliance
rates, were included in the review.

Sources searched to identiffEDLINE, EMBASE and PsycINFO were searched for mignstudies.
primary studies

Criteria used to ensure thélot stated.
validity of primary studies

Methods used to judgeOnly those studies reporting a time-specific nompliance rate were judged to
relevance and validity, andbe relevant.
for extracting datel

Number of primary studiesA total of 32 publications were included in the lyses.
included

Methods of combining) Survival analysis methods were used to summaresedka and estimate non-
primary studies compliance rates after 3, 6 and 12 months' treatmitin conventional
antipsychotics.

Investigation of differencesNot reported.
between primary studies

Results of the revievi The estimated differential 1-year relapse ratelaizapine compared to
guetiapine was 6.1% (95% confidence interval, Q:-3.3; 99% CI: 2.3 -
11.1). This difference was highly significant as 89% CI did not include zerc.

The estimated differential 1-year relapse rataspiaridone compared to
guetiapine was 5.6% (95% CI: 2.7 - 9.3; 99% CI:-114.4). Again, this
difference was highly significant.

The estimated differential 1-year relapse ratedmfisidone compared to
guetiapine were small and statistically insignifica

Methods used to deriveA two-round Delphi study involving 25 leading Eusgm and North American

estimates of effectivenesexperts on schizophrenia was undertaken. Thesetexpere asked to assess the
impact of different side effect profiles on non-qdrance. Information on side-
effect profiles for conventional and atypical astiphotics, as derived from
published studies and the Cochrane Collaborationeies, was given to each
expert. The experts were blinded to the identiiethe atypical antipsychotics
(identified by fictitious names) and were presernited balanced order. The
experts were then asked to estimate, using thennaftion supplied, an estimate
of the "lowest likely", "most likely" and "highebkely" non-compliance rates
after 3, 6 and 12 months' treatment for each a#yaictipsychotic. Four weeks
later, each expert was presented with all his edémand those of the other
experts (anonymously). Each expert was then agkedrifirm or revise their
initial estimates in the light of other expertshclusions. This was done in ordar
to bring the experts closer to a consensus.

Estimates of effectivenes;sThe experts concluded the following:

and key assumptions ) ) . . ,
the estimated non-compliance rates for all atypacaipsychotics profiles at 3, 6

214



Draft final report - 21 March 2011

and 12 months were better than those derived fhentiterature for
conventional antipsychotics;

the estimated non-compliance rates of quetiapidezgrasidone were
practically equal;

the non-compliance rates based on the profilesanizapine and risperidone
were greater than those based on the profiles etfapine and ziprasidone;

the difference between the two pairs (olanzapisegeridone and quetiapine,
ziprasidone) increased with the duration of treaime

Measure of benefits used jiNo summary benefit measure was used in the ecormmaiysis. A cost-
the economic analysisconsequences approach was therefore adopted.

Direct costs

Indirect Costs

Currency

The resources and the quantities were not repegpdrately. The direct costs
of the hospital were included in the analysis. therUS-based costs, the authors
derived their cost data from two studies (see Ofhddlications of Related
Interest). One study (Glazer and Ereshefsky) lmileconomic model of
outpatient antipsychotic therapy in schizophreritignts who had been
admitted to hospital numerous times in order torege the 1-year direct costs.
The other study (Rosenheck et al.) estimated theage cost of hospitalising a
veteran administration patient on atypical antipgycs. For the UK-based
costs the authors derived their cost data fronudysby Almond and O'Donnell
(see Other Publications of Related Interest), wéeda Markov model to
compare the 5-year costs of olanzapine, risperi@maehaloperidol in the
treatment of schizophrenia in the UK. Discountirgswannecessary, as all the
costs were incurred during one year, and was nadwtied. The study reported
the incremental costs of olanzapine, risperidorteziprasidone over quetiapine.
The price year was not reported.

The indirect costs were not included in the analysi

US dollars ($) when the US data sets were usedpaiiads sterling () when the
UK data sets were used.

Statistical analysis of cosisThe costs were treated in a stochastic manneratiti®rs reported the mean

Sensitivity analysis;

incremental costs with their respective 95% and @%b

No sensitivity analyses were performed.

Estimated benefits used rSee the 'Effectiveness Results' section.
the economic analysis

Cost results|

The modelled estimates of difference of olanzafiiom quetiapine in
incremental 1-year per patient costs of differimp®ffect profiles were $530
(95% CI: 275 - 800; 99% ClI: 200 - 960) for US caatsl 630 (95% CI: 330 -
960; 99% ClI: 235 - 1,140) for UK costs.

The modelled estimates of difference of risperidivoen quetiapine in
incremental 1-year per patient costs of differimp®ffect profiles were $485
(95% CI: 235 - 800; 99% CI: 130 - 985) for US camtsl 575 (95% CI: 280 -
960; 99% CI: 155 - 1,170) for UK costs.

The modelled estimates of difference of ziprasidbom quetiapine in
incremental 1-year per patient costs of differimp ®ffect profiles were $45
(95% CI: -145 - 235; 99% CI: -240 - 320) for US toand 50 (95% CI: -175 -
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275; 99% ClI; -285 - 370) for UK costs. These diferes were not statistically
significant since both sets of Cls contained 0.

Synthesis of costs ar|dlhe costs and benefits were not combined sincestaoomsequences approacth
benefits| was taken.

Authors' conclusions Differing side effect profiles of the newer antipbgtic agents were likely to
lead to different compliance rates and, consequevdkiation in the relapse
rates. The authors also concluded that the codidatipns of the heterogeneous
clinical outcomes were considerable.

CRD COMMENTARY - | The choice of quetiapine as the comparator wagxlicitly justified, although

Selection of comparatorst would appear to be one of the four atypical psychotics currently being
prescribed. Thus, it represented common practitiesirmuthors' setting. You
should decide if the comparator represents cupeattice in your own setting.

Validity of estimate of| The authors did not state that a systematic rewiethve literature had been
measure of effectivenes;sindertaken, reporting only that a review usingehsearch engines had found 32

publications. However, even if a systematic reweas not performed to
identify relevant research and minimise biasesreleew undertaken was quite
thorough. Three search engines were used to iglertévant studies carried out
in North America, Europe and Australasia within gfaesst 20 years. Data from
these 32 studies were then supplemented with data? systematic reviews.
Survival analysis methods were used to summaresedkta and estimate non-
compliance rates. However, this method was notrtegalearly, and it would
appear that no weighting scheme was applied teatedifferences in sample
sizes. Even though an investigation of differertoetsveen the primary studies
was not reported, the inclusion criteria for enttp the review were fairly
narrow (longitudinal observational studies of otigrats with schizophrenia
who were taking oral conventional antipsychotickjol reported a time-
specific non-compliance rate). Thus, any differesnoetween the primary
studies should not have greatly affected the estimbeffectiveness.

The data derived from the literature review wernepdemented by expert
opinion. A Delphi panel of 25 leading European &lmith American experts in
the field was assembled to derive the impact dédbht side effect profiles on
non-compliance. The authors took steps to avoidiait between the two
rounds and, at the end of the study, all 25 expexdsparticipated. To minimise
biases, all materials given to the experts wenedstalised and the experts were
blinded to the identities of the four antipsychdt&atments. To bring experts
closer to consensus, feedback comprised both tiredal and group
responses. Sampling variation and intra-individuradertainty were taken into
account by bootstrapping. Despite these strentitasauthors noted that the
Delphi experts were not randomly selected, thusngithe possibility of being
a biased sample of experts on the treatment ofgphienia. However, the
authors also pointed out, that there was no aipgason to assume that any
bias would be related to the views of the expemtthe relationship between
drug side effects and compliance.

Validity of estimate of| The authors did not derive a summary measure dftheanefit. The analysis
measure of benefitwas therefore categorised as a cost-consequenalgsian

Validity of estimate of cost5sSince the cost data were derived and combined $evraral studies, and the
authors gave very few details of which costs haghbiacluded, it is not possible
to say whether all the categories of cost andetévant costs were included in
the analysis. However, the authors did point oat the per patient cost of
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managing treatment-induced side effects was ignorélte model, as it was
assumed to be the same for each of the four atygtgsychotics studied.
Therefore, it is unlikely that such an omissionlwdve affected the authors'
conclusions. The costs and the quantities wereapairted separately and the
price year was not reported. These two limitatimesken the generalisability of
the results and hinder reflation exercises to odle#ings. The incremental cosis
were presented with their respective 95% Cls artd @%s, thus acknowledging
uncertainty in the costs. Discounting was unnecgsaa all the costs were
incurred in one year, and was not performed.

Other issues; The authors did not compare their findings withsiadrom other studies. The
issue of generalisability to other settings wasauressed, further hampering
the generalisability of the authors' results. Th#hars do not seem to have
presented their results selectively. The autharstlusions reflect the scope of
the analysis. The authors reported no further éitiihs to their study.

Implications of the study The authors seem to suggest that the results sheutdnfirmed in patient-
based studies. If these confirm the authors' re#tultould imply that, for 1.5%
of UK patients with schizophrenia, changing the itatibn to an atypical
antipsychotic with a better side effect profile lwbrealise savings of up to 1
million per annum in direct treatment costs.

Source of fundin¢ Supported by AstraZeneca.

Bibliographic detail| Mortimer A, Williams P, Meddis D. Impact of sidefefts of atypical
antipsychotics on non-compliance, relapse and dostnal of International
Medical Research 2003; 31(3): 188-196

Other publications of relatedLindstrom E, Bingefors K. Patient compliance wittugl therapy in
interest| schizophrenia. Pharmacoeconomics 2000;18:105-24.

Glazer W, Ereshefsky L. A pharmacoeconomic modebtdpatient
antipsychotic therapy in "revolving door" schizoghic patients. Journal of
Clinical Psychiatry 1996;57:337-45.

Rosenbeck R, Leslie D, Sernyak M. From clinicallfito real-world practice:
use of antipsychotic medication nationally in tlepdrtment of Veteran Affairs
Medical Care 2001:39;302-8.

Almond S, O'Donnell O. Cost analysis of the treattraf schizophrenia in the
UK. Pharmacoeconomics 2000;17:383-9.
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Impact of side-effects of atypical antipsychoticsrmneompliance
relapse and cost

The Journal of International Medical Research
2003

31:188-196

Published in a journal of unknown status

Correspondence: A Mortimer, Department of Psychjainiversity
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Applied study

Cost analysis

Pharmaceutical

NO5A
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OLANZAPINE; QUETIAPINE; RISPERIDONE; ZIPRASIDONE
Observational data

'Ad Hoc' Estimation

Hospital costs;Direct provider/purchaser costs

To explore the impact of side-effect profiles ofifatypical
antipsychotics (quetiapine, ziprasidone, olanzapimgtrisperidone)
on non-compliance, relapse and treatment costhizgghrenia.
This was done through a state-transition modeldasditerature
data supplemented by expert opinion.

The estimated differential 1-year relapse ratemfred with
quetiapine) were: olanzapine profile, mean 6.19%84%4, 3.2, 9.3);
risperidone profile, mean 5.6% (95% ClI, 2.7, 9Z8)rasidone
profile, mean 0.5% (95% ClI, -1.7, 2.7). Thus, tiféecknce
between quetiapine and ziprasidone was small atidtatally
insignificant. The estimated relapse rates for zdg@me and
risperidone were highly significant. The model fduhat
quetiapine and ziprasidone were similar in estichaien-
compliance and relapse rates. Olanzapine and idgmer had
higher estimated non-compliance and relapse ratesincremeratl,
1-year, per-patient direct costs, using US-basstdata, of
approximately US$530 (95% confidence interval [Cl]
approximately US$275, US$800), and approximatel$485 (95%
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Cl approximately US$235, US$800), respectively, pared with
quetiapine. Ths, the incremental cost associated with the difieg
in side-effect profiles between quetiapine andastone was
trivial. The less favourable side-effect profilead&nzapine, largely
due to greater weight gain, was associated witin@eemental, 1-
year, per-patient cost of US$530 or £630 compavridd quetiapine.
The less favourable side-effect profile of risperid, largely due to
greater EPS liability, but also to prolactin elévaf was associated
with an incremental, 1-year, per-patient cost od&b or £575
compared with quetiapine. Neither the 95% or 99%fGi these
incremental costs (for olanzapine and risperidoasevgignificant.
The authors conclude that the study shows thatritiij side-effect
profiles of the newer antipsychotic agents ardyike lead to
different compliance rates, and consequent varatioelapse rates.

Persons with schizophrenia.
Pharmaceutical industry
Cost Analysis;Pharmaceutical;Schizophrenia;Modegllin
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Mould 2009: NHS EED record

N/A - Not identified in search of NHS EED

221



Draft final report - 21 March 2011

Mould 2009: HEED record

Article Reference No
Author

Article Title

Journal Name
Journal Date
Journal Reference
Source Of Article

Abstract

Keywords

080863
Mould Q J, Contreras H |, Verduzco W, Mejia A J Glarduno E J

Cost-effectiveness simulation analysis of schizeplar at the
Instituto Mexicano del Seguro Social: Assessmenygtal and
atypical antipsychotics

Revista de Psiquiatria y Salud Mental
2009

2(3):108-118

@)

Introduction: Estimation of the economic costsdaifizophrenia is a
fundamental tool for a better understanding ofrtfagnitude of this
health problem. The aim of this study was to edintlae costs and
effectiveness of five antipsychotic treatmentsr@gdone,
olanzapine, risperidone, haloperidol and clozapiwijch are
included in the national formulary at the Institidlexicano del
Seguro Social, through a simulation model. Methdgge of
economic evaluation: complete economic evaluatfarost-
effectiveness. Study perspective: direct medicatdime
horizon: 1 year. Effectiveness measure: numberafths free of
psychotic symptoms. Analysis: to estimate costetiffeness, a
Markov model was constructed and a Monte Carlo kititin was
carried out. Results: Effectiveness: the resulthefMarkov model
showed that the antipsychotic with the highest nemmbonths free
of psychotic symptoms was ziprasidone (mean 9.2thsdnThe
median annual costs for patients using ziprasidaciaded in the
hypothetical cohort was 194,766.6 Mexican pesos PVge5% Cl,
26,515.6-363,017.6 MXP), with an exchange rate Btifio = 17.36
MXP. The highest costs in the probabilistic anaysere estimated
for clozapine treatment (260,236.9 MXP). ConclusicFhrough a
probabilistic analysis, ziprasidone showed the kiveests and the
highest number of months free of psychotic symptantwas also
the most cos teffective antipsychotic observeccoeptability
curves and net monetary benefits.

Non-English Language - Spanish;Schizophrenia;Ctistitveness
Analysis (CEA);Pharmaceutical
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Obradovic 2007: NHS EED record

N/A - Not identified in search of NHS EED
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Obradovic 2007: HEED record
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Publication Status
Availability Details

Cost Base Y ear
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Study Question

041856
Obradovic M, Mrhar A, Kos M

Cost-effectiveness of antipsychotics for outpatemith
chronic schizophrenia

International Journal of Clinical Practice
2007

61(12):1979-1988

Published in a peer reviewed journal

Correspondence: Mitja Kos, Faculty of Pharmacy Versity of
Ljubljana, Askerceva 7, 1000 Ljubljana, Sloveniamail:
mitja.kos@ffa.uni-lj.si

2005

0]

Slovenia

Slovenia

Applied study

Cost consequences
Pharmaceutical
NO5A

295

AMISULPRIDE; ARIPIPRAZOLE; HALOPERIDOL,
OLANZAPINE; QUETIAPINE; RISPERIDONE; ZIPRASIDONE

Observational data;Other literature review
Judgement;Modelling
National Publication;'Ad Hoc' Estimation

Observational data;Other literature review;Modejlin
Remissions within 1 year

Hospital costs;Direct provider/purchaser costs
Sensitivity tested

Quantitatively reported

To evaluate the cost-effectiveness of alternatieatinents for
outpatients with chronic schizophrenia from theltineare payer's
perspective. A decision analysis was used to etalha cost-
effectiveness of: amisulpride, aripiprazole, haloge (oral
formulation), haloperidol (depot formulation), ofapine,
quetiapine, risperidone (oral formulation), risperne (depot
formulation) and ziprazidone
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The aim of this study was to evaluate the costeéiffeness of
alternative treatments for outpatients with chrauhizophrenia
from the healthcare payer's perspective. The nitesttve
treatment was the treatment with olanzapine, aage®4.1% of
patients in remission. The least effective wasitbatment with
quetiapine, where 32.7% of patients stayed in reions Overall
costs ranged from Euros 3,726.78 for haloperid@uoms 8,157.03
for risperidone in depot formulation. Inpatient tsosepresented the
major part of costs for most of antipsychotic drugsceptions wer
risperidone in depot formulation and olanzapineerghnpatient
cost represented 42.5% and 44.9% of total cospentively.
Inpatient costs for haloperidol constituted 95.1R%otal treatment
costs. Typical antipsychotic drugs had substagtsatialler
outpatient costs compared with atypical antipsyickpthese costs
constituted on average 6.5% and 37.9% of totakc&itategies not
eliminated by absolute or extended dominance walapkridol,
haloperidol decanoate and olanzapine. Amisulpdgeasidone,
guetiapine and risperidone in depot formulationenavsolutely
dominated. Risperidone in oral formulation and iprgzole were
extendedly dominated by haloperidol decanoate éartzapine.
Sensitivity analysis showed that when the duratibhospitalisatio
reached 41 days haloperidol decanoate becameasieehepensive
strategy, and the only non-dominated strategieg Wweatment with
haloperidol decanoate and olanzapine. Assumingl eguapliance
rates for oral and depot formulations, haloperdkdanoate was
dominated by oral haloperidol. The results of tredei were
sensitive to haloperidol rehospitalisation rate.eWkhe rate was
increased by 1% or more, risperidone became a nomréted
strategy. Treatment with aripiprazole and amisdipmwas as
effective as the treatment with olanzapine, arnti@same time
25% cheaper in case of aripiprazole and 23% cheapaise of
amisulpride. The authors conclude that among segenération
antipsychotics, which have a better safety prafibn first-
generation antipsychotics, olanzapine and rispaadiowed to be
the most cost-effective treatment strategies fopatient treatment
of chronic schizophrenia.

Outpatients with chronic schizophrenia

Modelling;Schizophrenia;Pharmaceutical;Cost Conseages
Analysis;Cost Effectiveness - Methods Applied;DexisAnalysis

067425;067426
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Kamal 2011: Economic analyses (economic burden/cost-of-illness)

Flynn 2008: NHS EED record

The cost of cerebral ischaemia
Flynn R W, MacWalter R S, Doney A S

Record status This study has been evaluated by a health econdoni€RD. This study is not
an economic evaluation and has not received ana@hslt is considered to be &
cost study and the bibliographic details are inetitiere for information.

Bibliographic details| Flynn R W, MacWalter R S, Doney A S. The cost akbeal
ischaemia. Neuropharmacology 2008; 55(3): 250-256

Link to Pubmed recor(18573263
Language English
Subject index terms statlisSubject indexing assigned by NLM

Subject index term:;Brain Ischemia /economics /epidemiology /mortal®gregivers /economics;
Cost of lliness; Costs and Cost Analysis; Delivefyealth Care /economics;
Humans

Accession number22008101681

Database entry daie2 March 2009

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Flynn 2008: HEED record

N/A - Not identified in search of HEED
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Payne 2002: NHS EED Record

N/A - Not identified in search of NHS EED
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Brito 2011: Economic analyses (economic burden/cost-of-illness)
Shetty 2008: NHS EED record

Cost of care for new versus recurrent acute coronar  y syndrome patients
Shetty S, Halpern R, McCollam P L

Record status This study has been evaluated by a health econdoni€®RD. This study is not
an economic evaluation and has not received ana@hslt is considered to be &
cost study and the bibliographic details are inetuitiere for information.

Bibliographic details Shetty S, Halpern R, McCollam P L. Cost of carerfew versus recurrent acutz
coronary syndrome patients . Journal of Medicalreoics 2008; 11: 81-99

Language English
Subject index terms stattiiSubject indexing assigned by CRD
Subject index term:Acute Coronary Syndrome; Cost of lliness; HealtheQaosts; Humans
Accession number22008100375

Database entry dale30 September 2008

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Shetty 2008: HEED record

N/A - Not identified in search of HEED
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Taylor 2007: NHS EED record

Acute coronary syndromes in Europe: 1-year costs an d outcomes
Taylor M J, Scuffham P A, McCollam P L, Newby D E

Record status This study has been evaluated by a health econdoni€®RD. This study is not
an economic evaluation and has not received anaghsit is considered to be &
cost study and the bibliographic details are inetutlere for information.

Bibliographic details Taylor M J, Scuffham P A, McCollam P L, Newby D Acute coronary

syndromes in Europe: 1-year costs and outcomese@uvledical Research and
Opinion 2007; 23(3): 495-503

Link to Pubmed recor17355731
Language English
Subject index terms statiiSubject indexing assigned by NLM

Subject index term:sAdult; Aged; Analysis of Variance; Angina, Unstalifiiagnosis /economics
/mortality /therapy; Angioplasty, Transluminal, Petaneous Coronary
/economics /mortality; Cause of Death; Combined Mibgl Therapy; Coronary
Artery Bypass /economics /mortality; Cost of lllsgBrug Therapy,
Combination; Europe /epidemiology; Female; HealéineOCosts /statistics &
numerical data; Health Care Surveys; Hospitalizat&zonomics /statistics &
numerical data; Humans; Male; Middle Aged; Myocaldinfarction /diagnosis
/economics /mortality /therapy; Probability; Queldf Health Care; Severity of
lliness Index; Survival Analysis; Treatment Outcome

Accession number22007000717

Database entry daie24 April 2007

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Taylor 2007: HEED record

N/A - Not identified in search of HEED
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Turpie 2006: NHS EED record

Burden of disease: medical and economic impact ofa  cute coronary syndromes
Turpie AG

Record status This study has been evaluated by a health econémi€&RD. This study is not
an economic evaluation and has not received anaghsit is considered to be a
cost study and the bibliographic details are inetutiere for information.

Bibliographic details Turpie A G. Burden of disease: medical and economjact of acute coronary
syndromes. American Journal of Managed Care 20D@;61
Supplement): S430-S434

Link to Pubmed record 17203987
Language English
Subject index terms statusSubject indexing assigned by NLM

Subject index term;sAcute Disease; Cardiovascular Diseases /econo@ast; of lliness; Humans;
United States

Accession number22007006211

Database entry date25 July 2007

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Turpie 2006: HEED record

N/A - Not identified in search of HEED
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Dasari 2011: Economic analyses (economic burden/cost-of-illness)

Yu 2008: NHS EED record

The costs of Crohn's disease in the United States a  nd other Western countries: a systematic
review
Yu A P, Cabanilla L A, Wu E Q, Mulani P M, Chao J

Record status This study has been evaluated by a health econdoni€®RD. This study is not
an economic evaluation and has not received anaghslt is considered to be &
cost study and the bibliographic details are inetutiere for information.

Bibliographic details Yu A P, Cabanilla L A, Wu E Q, Mulani P M, ChacTlhe costs of Crohn's
disease in the United States and other Westerrtri@sira systematic
review. Current Medical Research and Opinion 2@282): 319-328

Link to Pubmed recor( 18067689
Language English
Subject index terms statiisSubject indexing assigned by NLM

Subject index term: Crohn Disease /economics /epidemiology; Europeléepiology; Health Care
Costs /statistics & numerical data; Health Resmifeeonomics; Hospitalization
/leconomics; Humans; Prevalence; United Statesdaepaogy

Accession number22008006127

Database entry daie3 February 2009

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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041912
Yu A P, CabanillaL A, Wu E Q, Mulani P M, Chao J

The costs of Crohn's disease in the United Statg®©ther Western
countries: a systematic review

Current Medical Research and Opinion

2008

24(2):319-328

Published in a peer reviewed journal

Correspondence: Andrew P Yu, PhD, Analysis Groog,, 1111
Huntington Avenue, 10th Floor, Boston, MA 02199,AJ&-mail:
ayu@analysisgroup.com

O

USA

International

Review of applied studies

Cost analysis

556; 569

Systematic review and/or meta analysis

‘Ad Hoc' Estimation

Hospital costs;Direct provider/purchaser costsriaticosts

Objective: To conduct a critical and systematieriture review of
the costs of Crohn's disease (CD) in Western imliged
countries. Research Design and Methods: Studidsspal in
English that described the cost of CD in Westedustrialized
countries were identified using three major datebgMedline,
EMBASE, and ISI Web of Science). Studies were reeand
rated based on their relevance to cost of ilinesistihae reliability of
the estimates. All costs were adjusted for inflatio 2006 values.
Results: Estimated direct medical costs were $BIB932 per
patient with CD per year in the United States, aemad 2898-6960
in other Western countries. Hospitalizations actedifior 53-66%
of direct medical costs, with an average cost-fephtalization of
$37,459 in the United States. Estimated indirestcaccounted for
28% of the total cost in the United States and 8% & Europe.
Costs differed greatly by disease severity. Cospabents with
severe disease were 3- to 9-fold higher than patiarremission.
Direct medical costs in the United States for pasien the top 25%
of total costs averaged $60,582 per year; cogtatiénts in the top
2% averaged more than $300,000 per year. Combprigalence
rates, the total economic burden of CD was $13.%- billion in the
United States and euro 2.1-16.7 billion in Eurdpmiitations: This
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review is limited by the research quality and viamias of the
individual studies reviewed, and only includes Estghrticles.
Conclusions: This updated literature synthesis destnated the
substantial total cost burden of CD, of which htaations
accounted for more than half of direct medical soReproduced
kind permission of the journal of Current Medicadearch and
Opinion

To conduct a critical and systematic literaturdeenvof the costs of
Crohn's disease (CD) in Western industrialized toes Studies
published in English that described the cost ofiC/estern
industrialized countries were identified using threajor databases
and studies were reviewed, and rated, based anréhevance to
cost of iliness and the reliability of the estinsate

A total of 30 relevant articles were identified feview, of which
22 were original and unique studies with primariadaalysis.
Four articles were further excluded because théyemmined
costs or utilization associated with a specifiatngent, leaving a
total of 18 articles that formed the basis of tx@ew. There were
substantial variations among the studies in terft®st-reporting
method. Estimated direct medical costs were USRPR18,932 pe
patient with Crohn's disease (CD) per year in thédd States, and
Euros 289&=uros 6960 in other Western countries. Hospitabra
accounted for 53-66% of direct medical costs, \aithaverage cost-
per-hospitalization of US$37,459 in the United &aEstimated
indirect costs accounted for 28% of the total coshe United
States and 64-69% in Europe. Costs differed gréstigisease
severity. Costs of patients with severe disease &eto 9-fold
higher than patients in remission. Direct medicgts in the United
States for patients in the top 25% of total cosesaged US$60,5¢
per year; costs of patients in the top 2% averageck than
US$300,000 per year. Combining prevalence ratesotial
economic burden of CD was US$1@$$15.5 billion in the Unite
States and Euros 2.1-16.7 billion in Europe. InUinged States,
combining reliable direct medical costs and indiast estimates,
the total costs of CD per patient per year was BB20US$26
192, of which indirect costs accounted for appratiety 28% of
the total costs. Using the estimated prevaleneafa€D in North
America of 1440198/100 000, the total direct meldioasts of CD
were estimated to be US$7.80US$11.2 billion in 200& authors
conclude that there is a substantial total costidauof CD, of whicl
hospitalizations accounted for more than half oéctimedical
costs.

Patients with Crohn's disease
Pharmaceutical industry

Inflammatory Bowel Disease;Systematic Review;Cdst o
lliness;Crohn's Disease
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Wildschut 2011: Economic analyses (economic burden/cost-of-illness)

N/A - No relevant and potentially useful economic analyses identified
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Komossa 2011: Economic analyses (economic burden/cost-of-illness)

Genduso 2007: NHS EED record

Cost of illness studies for schizophrenia: componen ts, benefits, results, and implications
Genduso L A, Haley J C

Record status This study has been evaluated by a health econdoni€RD. This study is not
an economic evaluation and has not received anaghsit is considered to be &
cost study and the bibliographic details are inetutlere for information.

Bibliographic details Genduso L A, Haley J C. Cost of illness studiessfdrizophrenia: components
benefits, results, and implications. American Jaloi Managed
Care 1997; 3(6): 873-877

Link to Pubmed recor(110170292
Language English
Subject index terms statiiSubject indexing assigned by CRD

Subject index term:;Australia; Cost of lliness; Great Britain; Healthr€ Costs /statistics &
numerical data /trends; Health Services Researamats; Netherlands; Puerto
Rico; Schizophrenia /economics; United States

Accession number21997001430

Database entry daie31 March 1999

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Genduso 2007: HEED record

N/A - Not identified in search of HEED
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Knapp 2004: NHS EED record

The global costs of schizophrenia
Knapp M, Mangalore R, Simon J

Record status This study has been evaluated by a health econdoni€®RD. This study is not
an economic evaluation and has not received anaghsit is considered to be &
review article and the bibliographic details areluled here for information.

Bibliographic detail| Knapp M, Mangalore R, Simon J. The global costs of
schizophrenia. Schizophrenia Bulletin 2004; 30p20Q-293
Link to Pubmed recor(15279046
Language English
Subject index terms stattiSubject indexing assigned by NLM

Subject index term:; Africa; Australia; Canada; Chronic Disease; Codiloéss; Criminal Law
/leconomics; Europe; Family /psychology; Family HeaHealth Care Costs;
Health Status; Humans; Schizophrenia /economicggtistates

Accession number 22004006547

Database entry daiel4 November 2005

NHS Economic Evaluation Database (NHS EED)
Produced by the Centre for Reviews and Dissemination Copyright
© 2011 University of York
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Knapp 2004: HEED record
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Availability Details
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066501

Knapp M, Mangalore R, Simon J
The global costs of schizophrenia
Schizophrenia Bulletin

2004

30(2):279-293

Published in a peer reviewed journal

Reprints: Dr Martin Knapp, Director, Centre for theonomics of
Mental Health, Health Services Research DepartnBant,P0O24,
Institute of Psychiatry, De Crespigny Park, Lon&&b 8AF. E-
mail: cemh@iop.kcl.ac.uk

O

UK

Mexico, Nigeria, Puerto Rico, Australia, Belgiumariada,
Denmark, France, Germany, Hungary, the Netherlaxdsyay,
Sweden, UK, USA, ltaly, Spain, Switzerland

Review of applied studies

Cost of illness

Pharmaceutical;Rehabilitation / physical
therapy;Procedures;Education;Care;Counselling

NO5A; NO5B; NO5C
295; V40
Institutionalisation, ambulatory visits

Observational data;Systematic review and/or mesdyais
National Publication;Local Standard Costs;Locah8&xd Prices

Patient costs;Hospital costs;Direct provider/pusenaosts;Non
health service public expenditure;Indirect costs

Schizophrenia is a chronic disease associatedanstgnificant and
long-lasting burden, not only for patients but disofamilies, other
caregivers and the wider society. Many national landl studies
have sought to estimate the societal burden afltiess - or some
components of it 1 monetary terms. Findings vary. The aim of
systematic review of the literature was to locdtexsting
international estimates to date. Sixty-two relestntlies were
found and summarised. Within- and between-counffgrénces
were analysed descriptively.

The authors' systematically reviewed the literatarecate all
existing international estimates to date. Sixty-tel@vant studies
were found and summarized. Despite the wide diyeodidata sets
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and methods applied, all cost-of-illness estimhatgklight the
heavy societal burden of schizophrenia. Howevés,fthl cost is
rarely fully appreciated by health care decisiorkena or other
stakeholders. Schizophrenia is a chronic illneskitncosts tend to
persist. The impact of schizophrenia on health badgets is
substantial, typically between 1.5% and 3% of ta&tlonal health
care expenditures. Generally, between 1/3 andf2tgedotal healtl
care cost of schizophrenia is for hospitalisat@ren in countries
that have already substantially reduced their ispaiprovision.
Less readily observed, but often no less impor&met costs to other
care organisations and public sector bodies, nptatial service
agencies, housing departments and the criminatgsystem. A
proportion of the aggregate costs of schizophrasnierne by
charities, non-governmental organisations and feif@-profit
bodies, either as the providers of services ohasunders. There
are often substantial hidden or indirect costscbfzphrenia to
people with schizophrenia themselves, to their li@siand other
caregivers and to the wider society. Employmeritatilties are
very common among people with schizophrenia, moytedtes are
high and substantial family burden has been regoRerhaps most
pertinent, however, are those costs experiencertbpgle with
schizophrenia linked to the distress, pain and wvepehed quality
of life that so often accompany the illness. Thasenot measurak
in monetary terms, but they may provide anothesaopavhy more
must be done to improve treatments for people ggthzophrenia.
Based on these findings, the authors concludestiadt information
helps us to understand the health, health carepewsc and policy
importance of schizophrenia and to better interanet explain the
large within- and across-country differences thadte

Patients with schizophrenia.
Cost of lliness;Schizophrenia;Systematic Review
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Appendix 6: Yields of eligible records from original searches of Medline, Embase and Central

Table A6.1. Eligible economic evaluations (reviews with one or more eligible economic evaluations only)

Draft final report - 21 March 2011

First author/ year Total eligible Medline* Medline* Embase* Embase* Central
records (Exc RCT filter) | (Inc RCT filter) | (Exc RCT filter) | (Inc RCT filter)
Smith 2011 1 1 1 - - 1
Kamal 2011 1 1 - 1 - -
Martin 2011 1 - - - - 0
Anijeet 2011 1 1 0 1 0 0
Brito 2011 3 - - 3 1 1
Dasari 2011 6 5 1 5 4 1
Gaitan 2011 2 2 2 2 2 -
Wildschut 2011 1 1 1 - - 1
Komossa 2011 11 - - - - -
Taylor 2011 24 18 11 20 8 3

* Numbers (out of total eligible records - NHS EED and HEED records combined, duplicates removed) of eligible economic evaluations located by re-running

original search strategies designed to locate studies of effects.

- Original search not conducted for intervention review or insufficient details in published review to replicate search streategy.
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Table A6.2. Eligible economic analyses (economic burden/cost-of-illness - selected reviews only)

First author/ year Total records Medline* Medline* Embase* Embase* Central*
(Exc RCT filter) | (Inc RCT filter) | (Exc RCT filter) | (Inc RCT filter)

Kamal 2011 19 0 - 0 - -

Brito 2011 17 - - 0 0 0

Dasari 2011 16 0 0 0 0 0

Wildschut 2011 0 - - - - -

Komossa 2011 65 - - - - -

* Numbers (out of total eligible records - NHS EED and HEED records combined, duplicates removed) of eligible economic evaluations located by re-running

original search strategies designed to locate studies of effects.

- Original search not conducted for intervention review or insufficient details in published review to replicate search streategy.
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Appendix 7: Assessments of study limitations: eligible economic evaluations

[#Incomplete: assessments complieted for first 4 of 21 economic evaluations]
Kamal 2011

Inoue 2006

Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA

Does the model structure adequately reflect the nature of the health condition under | Yes The model type (Markov model)
evaluation? and its structural aspects appear
to be consistent with a coherent
theory of the health condition
under evaluation. The selection
of health states appears to be
based on and consistent with the
underlying biological processes
of the health issue under study
and the potential benefits and
adverse consequences of use of
cilostazol (versus aspirin and no
prophylaxis) for the secondary
prevention of cerebral infarction.

[s the time horizon sufficiently long to reflect all important differences in costs and Yes The time horizon was not
outcomes? reported but it would appear to
relate to the patients’ lifetime. In
this case, the time horizon is
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sufficient to include all relevant
costs and outcomes.

Are all important and relevant health outcomes included?

Partly

Outcomes assessed in the
analysis were: rate of cerebral
infarction recurrence without
prophylaxis, relative risk of
cerebral infarction recurrence,
the rate of intra- and extra-
cranial bleeding, mortality due to
cerebral infarction, all other
causes of mortality, and relative
risk of mortality after recurrence
by different levels of severity, as
determined by the Barthel Index.
The analysis omits other
potential adverse effects that
were assessed in the
corresponding Cochrane review:
gastrointestinal haemorrhage,
headache, gastrointestinal
intolerance, palpitation,
dizziness, tachycardia,
precipitation of angina, and
cardiac failure. However, the
omission of these potential
adverse effects would be unlikely
to change the cost-effectiveness
results, since the Cochrane
review found no evidence for
differences between cilostazol
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and aspirin with respect to these
potential adverse effects. As
reported, there was an imbalance
in the quantity of information
used to populate the model
parameters relating to different
treatments, since only one trial
assessed cilostazol for the
prevention of cerebral infarction
recurrences.

Are the estimates of baseline health outcomes from the best available source? Partly Estimates of baseline health
outcomes are not derived from a
systematic review but are likely
to reflect outcomes for the
relevant group of patients.
Natural death rate at each stage
(Markov cycle) was derived from
Japanese life tables, while
mortality rates after cerebral
infarction recurrence were
derived from data from a
Japanese prefecture.

Are the estimates of relative treatment effects from the best available source? Unclear The authors did not report that a
systematic review of the
literature had been undertaken
to identify evidence for relative
treatment effects. However, the
authors used a meta-analysis and
a double-blind randomised
controlled trial to derive the
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recurrence rates for stroke and
adverse events, and the results
from one trial to derive the rates
of haemorrhagic adverse events.
It is difficult to assess the extent
to which estimates of relative
treatment effects used in the
analysis are similar in magnitude
to those estimated in the
corresponding Cochrane review
without collecting unreported
additional data from authors of
the economic evaluation and
undertaking further secondary
analyses to compare these data
with estimates reported in the
Cochrane review.

Are all important and relevant costs included? Yes All important and relevant
resource use and costs appear to
be included given the perspective
and the research question under
consideration.

Are the estimates of resource use from the best available source? Unclear Quantities of resource use were
not reported separately from
costs. The authors did not report
that a systematic review of the
literature had been undertaken
to identify evidence for relative
resource use (re. relative
treatment effects). However, the
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authors used a meta-analysis and
a double-blind randomised
controlled trial to derive the
recurrence rates for stroke and
adverse events, and the results
from one trial to derive the rates
of haemorrhagic adverse events.

Are the unit costs of resources from the best available source? Yes Quantities of resource use appear
to have been valued using up-to-
date unit costs obtained from
published sources relevant to the
study setting. The costs of the
drugs were derived from official
reimbursement price lists. The
costs of treating intracranial
haemorrhage due to recurrence
were derived from a published
study. The costs of long-term care
were derived from the Japanese
Ministry of Health, Labour, and
Welfare. Since the costs were
incurred over the lifetime of the
patient, the costs were
appropriately discounted at an
annual rate of 3%.

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results
data? are presented.

Are all important parameters whose values are uncertain subjected to appropriate Partly One-way sensitivity analyses
sensitivity analysis? were performed on all of the

main parameters of the analysis,
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except utility values. The
parameters were varied within a
50% decrease or increase from
the base values. For utility values,
the effect of varying the estimates
was determined using Monte
Carlo simulation, which randomly
extracted the utility value for
each Barthel Index (BI) category
from a uniform distribution and
had the range of each BI category
as the upper and lower limit.
There was no investigation of
structural uncertainty.

[s there no potential conflict of interest? No

Clear financial conflicts of
interest are declared. The
economic evaluation was
sponsored by industry (Otsuka
Pharamceutical Co. Ltd, Otsuka,

Japan).

Overall assessment: Minor limitations.

Other comments: The study fails to meet one or more quality criteria but it appears this is unlikely to change the conclusions with

respect to incremental costs or cost effectiveness.
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Brito 2011

Latour-Perez 2009

Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA

Does the model structure adequately reflect the nature of the health condition under | Yes The model type (Markov model)
evaluation? and its structural aspects appear
to be consistent with a coherent
theory of the health condition
under evaluation. The selection
of health states appears to be
based on and consistent with the
underlying biological processes
of the health issue under study
and the potential benefits and
adverse consequences of use of
subcutaneous (SC) fondaparinux
with SC enoxaparin in the
treatment of patients with non
ST-elevation myocardial
infarction.

[s the time horizon sufficiently long to reflect all important differences in costs and Yes The time horizon related to the
outcomes? patients’ lifetime. A lifetime time
horizon is sufficient to include all
relevant costs and outcomes.

Are all important and relevant health outcomes included? Yes Outcomes assessed in the
analysis were: (in the first one
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month cycle) therapeutic
procedures (percutaneous
revascularization, coronary
bypass graft) and adverse events
(major bleeding, fatal or non-fatal
MI); (in all subsequent cycles)
age related death and cardiac
events (either fatal or non-fatal).
The analysis therefore appears to
include all important and
relevant categories of health
outcomes that were assessed in
the corresponding Cochrane
review.

Are the estimates of baseline health outcomes from the best available source? Partly Estimates of baseline health
outcomes are not derived from a
systematic review but are likely
to reflect baseline health
outcomes for the relevant group
of patients.

Are the estimates of relative treatment effects from the best available source? Partly The authors did not report that a
systematic review of the
literature had been undertaken
to identify evidence for relative
treatment effects. However, the
authors utilised comparative
effectiveness and safety data
collected from the OASIS-5 trial
(Yousef 2006) to populate
corresponding parameters in the
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model. The authors also report
that selection of data sources was
“performed in a non-systematic
way, and conditioned on the
adequacy of the data to the
decision problem. Data from
systematic reviews were
preferred when available;
however, these were scarce.” It is
difficult to assess the extent to
which estimates of relative
treatment effects used in the
analysis are similar in magnitude
to those estimated in the
corresponding Cochrane review
without undertaking further
secondary analyses to compare
these data with estimates
reported in the Cochrane review.

Are all important and relevant costs included? Yes All important and relevant
resource use and costs appear to
be included given the perspective
and the research question under
consideration.

Are the estimates of resource use from the best available source? Unclear Quantities of resource use were
not reported separately from
costs. The authors did not report
that a systematic review of the
literature had been undertaken
to identify evidence for relative
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treatment effects. However, the
authors utilised comparative
effectiveness and safety data
collected from the OASIS-5 trial
(Yousef 2006) to populate
corresponding parameters in the
model. The authors also report
that selection of data sources was
“performed in a non-systematic
way, and conditioned on the
adequacy of the data to the
decision problem. Data from
systematic reviews were
preferred when available;
however, these were scarce.”

Are the unit costs of resources from the best available source? Yes Quantities of resource use appear
to have been valued using up-to-
date unit costs obtained from
published sources relevant to the
study setting. Data on the
healthcare costs were obtained
from Spanish studies. All costs
were updated to the year 2006
using the Spanish medical
inflation index.

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results
data? are presented.

Are all important parameters whose values are uncertain subjected to appropriate Partly Both one-way and probabilistic
sensitivity analysis? sensitivity analyses were

performed on all of the main
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parameters of the analysis. There
was no investigation of structural
uncertainty.

[s there no potential conflict of interest? Yes The authors declare that they
have no financial conflicts of
interest.

Overall assessment: Minor limitations.

Other comments: The study fails to meet one or more quality criteria but it appears this is unlikely to change the conclusions with
respect to incremental costs or cost effectiveness.

Maxwell 2009
Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA
Does the model structure adequately reflect the nature of the health condition under | Yes The model type (decision tree)
evaluation? and its structural aspects appear

to be consistent with a coherent
theory of the health condition
under evaluation. The selection
of treatment pathways appears to
be based on and consistent with
the underlying biological
processes of the health issue
under study and the potential
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benefits and adverse
consequences of use of
anticoagulation strategies in the
treatment of patients with non
ST-elevation myocardial
infarction. A decision tree was
used to synthesise the data from
published clinical trials for the
four treatment regimens. For
each treatment arm of the
decision tree, a patient followed a
treatment path either with or
without complications.

[s the time horizon sufficiently long to reflect all important differences in costs and Unclear The time horizon was not
outcomes? reported.
Are all important and relevant health outcomes included? Unclear The sole measure of treatment

benefit assessed in the analysis
was additional patients treated
without complications (relative
complication rates between the
anticoagulation strategies
compared). Further details of
complications assessed are not
available in either the NHS EED
record or HEED record and the
full-text article was not available
within local library resources.
The authors justified the focus on
this measure of treatment benefit
on the basis that this was the only
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clinically significant difference
between the treatments found in
source randomized controlled
trials.

Are the estimates of baseline health outcomes from the best available source? Unclear Details of baseline health
outcomes are not available in
either the NHS EED record or
HEED record and the full-text
article was not available within
local library resources.

Are the estimates of relative treatment effects from the best available source? Unclear The NHS EED record states that
“clinical evidence was identified
from recent available
anticoagulation studies that
compared the four strategies.”
The analysis utilised clinical
evidence collected from three
RCTs, including the OASIS-5 trial
(Yousef 2006), to populate
corresponding parameters in the
model. It is not possible to assess
the extent to which estimates of
relative treatment effects
(complication rates) used in the
analysis are similar in magnitude
to those estimated in the
corresponding Cochrane review
without collecting unreported
additional data from authors of
the economic evaluation and
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undertaking further secondary
analyses to compare these data
with estimates reported in the
Cochrane review. Additionally,
the Cochrane review did not
include evidence relating to one
of the four anticoagulation
strategies assessed in this
economic evaluation (bivalirudin
alone).

Are all important and relevant costs included? Yes All important and relevant
resource use and costs appear to
be included given the perspective
and the research question under
consideration. Included cost
categories were the treatment,
drug acquisition, and
complications of the four
anticoagulation strategies
assessed.

Are the estimates of resource use from the best available source? Unclear Quantities of resource use were
not reported separately from
costs. It is unclear, based on the
NHS EED and HEED records,
whether a systematic review of
the literature had been
undertaken to identify evidence
for relative treatment effects
(although this appears unlikely).
The NHS EED record states that
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“The resource use data were from
published clinical trials that
sampled moderate-to-high-risk
patient populations.” It therefore
appears that the analysis utilised
evidence collected from three
RCTs, including the OASIS-5 trial
(Yousef 2006), to populate
resource use parameters in the
model.

Are the unit costs of resources from the best available source?

Partly

Quantities of resource use appear
to have been valued using up-to-
date unit costs obtained from
published sources relevant to the
study setting. However,
wholesale costs and Medicare
reimbursement data were used
and these might not represent
the costs for all patients in the
population. The authors did not
report any discounting of the
costs and they did not state the
price year.Drug acquisition costs
were from the wholesaler-
purchasing database of the
Virginia Commonwealth
University Medical Center. The
major complication costs were
based on diagnosis-related group
data. Physician fees were
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estimated by assigning a Current
Procedural Terminology code to
all complications. The minor
complication (bleeding) costs
were from hospital blood bank

reports.
[s an appropriate incremental analysis presented or can it be calculated from the Unclear [t is not possible to assess this
data? with confidence based on NHS
EED and HEED records alone.
Are all important parameters whose values are uncertain subjected to appropriate Partly One-way, two-way, and
sensitivity analysis? probabilistic sensitivity analyses

were performed. The results
were presented in a tornado
diagram and a cost-effectiveness
acceptability curve. Scattergrams
were also generated from
100,000 Monte Carlo simulations.
NHS EED and HEED do not
indicate that investigation of
structural uncertainty was
undertaken.

[s there no potential conflict of interest? Unclear The source of funding was not
reported.

Overall assessment: An overall assessment cannot be made with confidence based on NHS EED and HEED records alone.

Other comments: None.
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Sculpher 2009

Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA

Does the model structure adequately reflect the nature of the health condition under | Yes The model type (Markov model)
evaluation? and its structural aspects appear
to be consistent with a coherent
theory of the health condition
under evaluation. The selection
of health states appears to be
based on and consistent with the
underlying biological processes
of the health issue under study
and the potential benefits and
adverse consequences of use of
subcutaneous (SC) fondaparinux
with SC enoxaparin in the
treatment of patients with non
ST-elevation myocardial
infarction.

[s the time horizon sufficiently long to reflect all important differences in costs and Yes The time horizon related to the
outcomes? patients’ lifetime. A lifetime time
horizon is sufficient to include all
relevant costs and outcomes.

Are all important and relevant health outcomes included? Yes Outcomes assessed in the
analysis were: fatal or nonfatal
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prognostic (myocardial infarction
and/or stroke) events and/or
major and minor bleeds. The
analysis therefore appears to
include all important and
relevant categories of major
health outcomes that were
assessed in the corresponding
Cochrane review.

Are the estimates of baseline health outcomes from the best available source?

Partly

Estimates of baseline health
outcomes are not derived from a
systematic review but appear to
reflect baseline health outcomes
for the relevant group of patients.
Probabilities of clinical events are
based on Weibull3 risk equations
fitted to OASIS-5 trial data
(Yousef 2006). The hazard of
each event is estimated as a
function of treatment and
baseline covariates.

Are the estimates of relative treatment effects from the best available source?

Partly

The authors utilised comparative
effectiveness and safety data
collected from the OASIS-5 trial
(Yousef 2006) to populate
corresponding parameters in the
model. Probabilities of clinical
events are based on Weibull3 risk
equations fitted to OASIS-5 trial
data (Yousef 2006). The hazard of
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each event is estimated as a
function of treatment and
baseline covariates. It is difficult
to assess the extent to which
estimates of relative treatment
effects used in the analysis are
similar in magnitude to those
estimated in the corresponding
Cochrane review without
undertaking further secondary
analyses to compare these data
with estimates reported in the
Cochrane review.

Are all important and relevant costs included? Yes All important and relevant
resource use and costs appear to
be included given the perspective
and the research question under
consideration.

Are the estimates of resource use from the best available source? Partly The authors utilised resource use
measures collected prospectively
in the OASIS-5 trial (Yousef 2006)
to populate corresponding
resource use parameters in the
model. The main categories of
resource use were: drugs,
concomitant medications, and
inpatient days relating to fatal or
nonfatal prognostic (myocardial
infarction and/or stroke) events
and/or major and minor bleeds.
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Are the unit costs of resources from the best available source?

Yes

Quantities of resource use appear
to have been valued using up-to-
date unit costs obtained from
published sources relevant to the
study setting. Data on the
healthcare costs were obtained
from Spanish studies. All costs
were updated to the year 2006
using the Spanish medical
inflation index. The authors state
that: “The base-case analysis uses
resource use data from the 759
US patients which are valued
using US costs, largely based on
the Perspective Comparative
Database (Premier Inc, Charlotte,
NC), a HIPPA compliant database
of approximately 500 hospitals
from all regions of the United
States... The database contains
patient-level data derived from
hospital accounting systems. It
includes billing records for
everything that happens to
patients while admitted to
hospital: medical and pharmacy
files of all billed items, including
medications, laboratory and
diagnostic procedures,
therapeutic services, and primary
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and secondary diagnoses. These
cost estimates are based on all
discharge data for 2003 to 2005
and reflect total costs (fixed and
variable) to the hospital. Daily
room costs are included for
inpatient interventions. In the
case of procedures and
interventions, fees to medical
professionals are estimated using
the Integrated Healthcare
Information Services National
Managed Care Benchmark
Database. Drug costs are based
on wholesale acquisition costs
(WAC). Blood transfusion costs
are from published sources.
Regression modeling is used to
estimate the mean cost, excluding
the study drug acquisition costs,
of (1) patients without clinical
events, and (2) the additional
cost associated with each event
over 180 days...Study drug costs
were based on the mean dosage
in OASIS-5 and the mean therapy
duration in US trial patients. In
the base case, these costs are
based on WAC. The timing of
potential generic brands of study
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drugs is speculative, but an
alternative scenario tests the
impact of drug pricing.”

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results
data? are presented.

Are all important parameters whose values are uncertain subjected to appropriate Partly Both one-way and probabilistic
sensitivity analysis? sensitivity analyses were

performed on all of the main
parameters of the analysis. There
was no investigation of structural
uncertainty.

[s there no potential conflict of interest? Yes The economic evaluation was
sponsored by industry
(GlaxoSmithKline R&D, Upper
Merion, PA, USA). However, the
authors declare that: “The
authors are solely responsible for
the design and conduct of this
study, all study analyses, the
drafting and editing of the
manuscript and its final
contents.”

Overall assessment: Minor limitations.

Other comments: The study fails to meet one or more quality criteria but it appears this is unlikely to change the conclusions with
respect to incremental costs or cost effectiveness.
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Dasari 2011
Duepree 2002
Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA
Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single
clinical study (retrospective, non-
randomised trial with concurrent
controls) and did not extrapolate
treatment outcomes or costs
beyond the study context or
follow-up period.
[s the time horizon sufficiently long to reflect all important differences in costs and Partly The time horizon is arguably too

outcomes?

short to capture all important
differences in costs and
outcomes. However, whilst it may
be argued that comprehensive
evaluation of these two types of
surgery would require a longer
follow-up, the focus of this
economic evaluation is placed on
investigating differences in
perioperative costs and
outcomes, including short-term
(30 day) re-operation rates for
disease recurrence, which is a
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similar focus to that of the
corresponding Cochrane review.

Are all important and relevant health outcomes included? Yes Health outcomes assessed in the
economic evaluation were:
mortality, rate of conversion,
operating time, intraoperative
blood loss, postoperative
recovery times, intraoperative
and postoperative complications
rates, time taken to return to
work. The analysis therefore
appears to include all important
and relevant categories of major
health outcomes that were
assessed in the corresponding
Cochrane review, with the
exception of postoperative pain.

Are the estimates of baseline health outcomes from the best available source? No Estimates of baseline health
outcomes are, in effect, derived
from the control arm of the study,
not using a systematic review.
These estimates may or may not
reflect baseline health outcomes
in other populations of patients
requiring surgical resection for
ileocecal Crohn’s disease.

Are the estimates of relative treatment effects from the best available source? No The authors utilised comparative
effectiveness data collected from
a single clinical study
(retrospective, non-randomised
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trial with concurrent controls). It
is difficult to assess the extent to
which estimates of relative
treatment effects used in the
analysis are similar in magnitude
to those estimated in the
corresponding Cochrane review
without undertaking further
secondary analyses to compare
these data with estimates
reported in the Cochrane review.
However, the direction of
estimates of relative treatment
effects appear, in general, to be
similar to those reported in the
corresponding Cochrane review.

Are all important and relevant costs included?

Yes

All important and relevant
resource use and costs appear to
be included given the perspective
and the research question under
consideration.

Are the estimates of resource use from the best available source?

Partly

The authors utilised resource use
measures collected a single
clinical study (retrospective, non-
randomised trial with concurrent
controls). The resource use
measures include laboratory
services, pharmacy, radiology,
anaesthesia, operating room and
hospital length of stay, and
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disposable operating equipment.
For most included measures of
resource use, it is unclear
whether the estimates are similar
in magnitude to the best available
estimates, since quantities of
resource use are not reported
separately from cost estimates.
Operative time and hospital
length of stay estimates are in the
same direction as corresponding
estimates reported in the
Cochrane review.

Are the unit costs of resources from the best available source? N/A Hospital costs per patient were
calculated using actual data
provided by the hospital;
therefore unit costs are not
reported separately from cost

estimates.
[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results
data? are presented for both costs and
effects.
Are all important parameters whose values are uncertain subjected to appropriate No No sensitivity analyses were
sensitivity analysis? performed.
[s there no potential conflict of interest? Unclear The published report does not

indicate whether or not there are
financial conflicts of interest,

Overall assessment: Potentially serious limitations.
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Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs and/or incremental effectiveness. See NHS EED structured abstract record for detailed commentary regarding
potentially serious limitations of this study.

Maartense 2006

Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA

Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single
clinical study (multi-centre
randomised controlled trial) and
did not extrapolate treatment
outcomes or costs beyond the
study context or follow-up
period.

[s the time horizon sufficiently long to reflect all important differences in costs and Partly The time horizon (3 months) is
outcomes? arguably too short to capture all
important differences in costs
and outcomes. However, whilst it
may be argued that
comprehensive evaluation of
these two types of surgery would
require a longer follow-up, the
focus of this economic evaluation
is placed on investigating
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differences in perioperative costs
and outcomes, including short-
term (30 day) re-operation rates
for disease recurrence, which is a
similar focus to that of the
corresponding Cochrane review.

Are all important and relevant health outcomes included?

Yes

Health outcomes assessed in the
economic evaluation were:
quality of life, measured by the
SF-36 and Gastro-Intestinal
Quality of Life Index; operating
times; length of hospital stay;
postoperative pain; morphine
requirements; time to returning
to a normal diet; and
complications and readmissions
30 days post-surgery. The
analysis therefore appears to
include all important and
relevant categories of major
health outcomes that were
assessed in the corresponding
Cochrane review.

Are the estimates of baseline health outcomes from the best available source?

No

Estimates of baseline health
outcomes are, in effect, derived
from the control arm of the study,
not using a systematic review.
These estimates may or may not
reflect baseline health outcomes
in other populations of patients
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requiring surgical resection for
ileocecal Crohn’s disease.

Are the estimates of relative treatment effects from the best available source? Partly The authors utilised comparative
effectiveness data collected from
a single clinical study (multi-
centre randomised controlled
trial). This multi-centre
randomised controlled trial is
one of two trials included in the
corresponding Cochrane review.
The direction of estimates of
relative treatment effects appear,
in general, to be similar to those
reported in the corresponding
Cochrane review. The magnitude
of estimates of relative treatment
effects also appear, in general, to
be similar to those reported in
the corresponding Cochrane
review. However, the analysis
found a higher rate of wound
infections amongst patients
undergoing open surgery (6 of
30), compared with patients
undergoing laparoscopic surgery
(0 of 30); this is not consistent
with the pooled estimate based
on two trials, which found no
significant difference in the rate
of wound infections between
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groups.

Are all important and relevant costs included?

Unclear

A breakdown of resource use and
unit costs is not provided, so it is
unclear whether all appropriate
costs were included.

Are the estimates of resource use from the best available source?

Unclear

The authors utilised resource use
measures collected a single
clinical study (multi-centre
randomised controlled trial). it is
unclear whether the estimates
are similar in magnitude to the
best available estimates, since
quantities of resource use are not
all reported separately from cost
estimates and a breakdown of
resource use is not provided.
Operative time and hospital
length of stay estimates are in the
same direction as corresponding
estimates reported in the
Cochrane review.

Are the unit costs of resources from the best available source?

Partly

Unit costs were taken from one of
the hospitals participating in the
study, but are not reported
separately form cost estimates.

[s an appropriate incremental analysis presented or can it be calculated from the
data?

Yes

Appropriate incremental results
are presented for both costs and
effects.
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Are all important parameters whose values are uncertain subjected to appropriate No No sensitivity analyses were
sensitivity analysis? performed.
[s there no potential conflict of interest? Unclear The published report does not

indicate whether or not there are
financial conflicts of interest.

Overall assessment: Potentially serious limitations.

Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs and/or incremental effectiveness. See NHS EED structured abstract record for detailed commentary regarding

potentially serious limitations of this study.

Msika 2001
Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA
Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single
clinical study (non-randomised
prospective cohort study) and
did not extrapolate treatment
outcomes or costs beyond the
study context or follow-up
period.
[s the time horizon sufficiently long to reflect all important differences in costs and Unclear The time horizon for costs and

outcomes?

outcomes is not explicitly stated.
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The authors state that “Mean
follow-up time was 30 (2.6-53)
and 10 (1.5-23) months in the OG
[open surgery group] and LG
[laparoscopic surgery group]
respectively”, but included health
outcomes and costs all appear to
be short-term. whilst it may be
argued that comprehensive
evaluation of these two types of
surgery would require a longer
follow-up, the focus of this
economic evaluation is placed on
investigating differences in
perioperative costs and
outcomes, which is a similar
focus to that of the corresponding
Cochrane review.

Are all important and relevant health outcomes included?

Partly

Clinical outcomes assessed in the
economic evaluation were:
conversion to open surgery;
operating time; time to resolution
of ileus; mortality; morbidity
(perioperative and postoperative
complications); and duration of
hospital stay. The analysis
therefore appears to include most
important and relevant
categories of major health
outcomes that were assessed in
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the corresponding Cochrane
review, with the exceptions of:
re-operation rates for disease
recurrence; blood loss; and
postoperative pain.

Are the estimates of baseline health outcomes from the best available source? No Estimates of baseline health
outcomes are, in effect, derived
from the control arm of the study,
not using a systematic review.
These estimates may or may not
reflect baseline health outcomes
in other populations of patients
requiring surgical resection for
ileocecal Crohn’s disease.

Are the estimates of relative treatment effects from the best available source? No The authors utilised comparative
effectiveness data collected from
a single clinical study (non-
randomised prospective cohort
study). Itis difficult to assess the
extent to which estimates of
relative treatment effects used in
the analysis are similar in
magnitude to those estimated in
the corresponding Cochrane
review without undertaking
further secondary analyses to
compare these data with
estimates reported in the
Cochrane review. However, the
direction of estimates of relative
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treatment effects appear, in
general, to be similar to those
reported in the corresponding
Cochrane review, with the
exception that this study found a
statistically significant difference
in duration of hospital stay
between groups, favouring
laparoscopy (the Cochrane
review found no statistically
significant difference between
groups in length of stay). Also, no
conversions to open surgery
were performed in this study (the
Cochrane review reports
conversions in both groups, but
no significant difference between

groups).

Are all important and relevant costs included?

Unclear

A breakdown of resource use and
unit costs comprising the
estimated cost of hospital
admission is not provided, so it is
unclear whether all appropriate
costs were included.

Are the estimates of resource use from the best available source?

Unclear /
no

The authors utilised resource use
measures collected a single
clinical study (non-randomised
prospective cohort study). It is
unclear whether the estimates
are similar in magnitude to the
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best available estimates, since
quantities of resource use are not
all reported separately from cost
estimates and a breakdown of
resource use is not provided.
Estimated operative time is in the
same direction as the
corresponding estimate reported
in the Cochrane review but
estimated hospital length of stay
is not (this study found a
statistically significant difference
in duration of hospital stay
between groups, favouring
laparoscopy, whilst the Cochrane
review found no statistically
significant difference between
groups in length of stay). This
may result in overestimation of
the cost difference between
groups in this study. The authors
state that the two groups were
comparable in terms of
demographics, indications and
procedures undertaken.

Are the unit costs of resources from the best available source?

Unclear

The authors state that: “Costs of
hospitalization were determined
according to reimbursement
rates of the French National
Health Care System.” However,
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the source of unit costs is not
cited and the price year used is
not reported. In addition, the
results are reported in US dollars
(price year not stated) but no
details of methods used to make
adjustments for currency (and
possibly price year) are reported.
Unit costs are not reported
separately from cost estimates.

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results

data? are presented for costs and
effects.

Are all important parameters whose values are uncertain subjected to appropriate No No sensitivity analyses were

sensitivity analysis? performed.

[s there no potential conflict of interest? Unclear The published report does not

indicate whether or not there are
financial conflicts of interest.

Overall assessment: Potentially serious limitations.

Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs and/or incremental effectiveness. In particular, estimates of effects and resource use are derived from a non-
randomised study, which is not as robust as a well-conducted (meta-analysis of) randomised controlled trial(s); the cost difference
(‘Cost of hospital admission’) between open and laparoscopic patients may be overestimated; and the overall poor reporting makes it
difficult to assess the reliability of results.

Scarpa 2009
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Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA
Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single
clinical study (non-randomised
prospective cohort study) and
did not extrapolate treatment
outcomes or costs beyond the
study context or follow-up
period.
[s the time horizon sufficiently long to reflect all important differences in costs and Unclear The time horizon for is not
outcomes? explicitly stated. However, all
included costs appear to be
short-term, probably to 3-
months.
Are all important and relevant health outcomes included? N/A Economic evaluation is a cost-
analysis.
Are the estimates of baseline health outcomes from the best available source? N/A Economic evaluation is a cost-
analysis.
Are the estimates of relative treatment effects from the best available source? N/A Economic evaluation is a cost-
analysis.
Are all important and relevant costs included? Unclear The cost categories comprising

the measure of ‘overall costs’ are
reported as: “the cost of the
hospital stay, the cost of the
instruments necessary for the
operation and the cost of the lost

283



Draft final report - 21 March 2011

working days during sick leave.”
Since a full breakdown of
resource use and unit costs is not
provided, it is unclear which cost
items are included in the
measure of ‘the cost of the
hospital stay’, and it is therefore
unclear whether or not all
important and relevant resource
use and costs were included
given the perspective and the
research question under
consideration.

Are the estimates of resource use from the best available source?

Unclear
/ no

The authors utilised resource use
measures collected a single
clinical study (non-randomised
prospective cohort study). It is
unclear whether the estimates
are similar in magnitude to the
best available estimates, since
quantities of resource use are not
reported separately from cost
estimates and a full breakdown of
resource use is not provided.

Are the unit costs of resources from the best available source?

Yes

The authors state that: “The
median cost of the hospital stay
were based on [unit cost]
estimates of standard charges in
an Italian setting (North-Eastern
Italy)...The social cost of lost
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working days was calculated
based on standard Italian daily
wages according to different jobs.
Patients were asked about their
job and their mean monthly
income were retrieved from
[talian Ministry of Work
database; housewives, retired
patients and students were
considered to have no income.”
Whilst the sources of these unit
cost data are not cited, the price
year used (2008 Euros) is stated.
Therefore, it appears that
resources have been valued using
up-to-date prices relevant to the
study setting,

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results
data? are presented for costs.

Are all important parameters whose values are uncertain subjected to appropriate No No sensitivity analyses were
sensitivity analysis? performed.

[s there no potential conflict of interest? Yes The published report does not

indicate any financial conflicts of
interest.

Overall assessment: Potentially serious limitations.

Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs. In particular, estimates of resource use are derived from a non-randomised study, which is not as robust as a well-

conducted (meta-analysis of) randomised controlled trial(s).
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Shore 2003
Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA
Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single
clinical study (non-randomised
retrospective cohort study) and
did not extrapolate treatment
outcomes or costs beyond the
study context or follow-up
period.
[s the time horizon sufficiently long to reflect all important differences in costs and Unclear The time horizon for costs and

outcomes?

outcomes is not explicitly stated.
The authors state only that “All
patients were followed up 1 week
after discharge and then at 3- and
6-month intervals.” And that
“Mean follow-up was 17.2
months in group A [laparoscopic]
and 18.7 months in group B
[open] without symptomatic
clinical recurrence.” Whilst it may
be argued that comprehensive
evaluation of these two types of
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surgery would require a longer
follow-up, the focus of this
economic evaluation is placed on
investigating differences in
perioperative costs and
outcomes, which is a similar
focus to that of the corresponding
Cochrane review.

Are all important and relevant health outcomes included?

Partly

Clinical outcomes assessed in the
economic evaluation were:
conversion to open surgery;
operating time; size of incision;
number of trocars used; blood
loss; time to resolution of ileus;
mortality; morbidity
(perioperative and postoperative
complications; re-operations at
30 days); and duration of hospital
stay. The analysis therefore
appears to include most
important and relevant
categories of major health
outcomes that were assessed in
the corresponding Cochrane
review, with the exception of
post-operative pain. Another
possible exception is ‘re-
operation within 30 days’, but
this may have been considered as
a type of ‘morbidity’ (it is not
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possible to ascertain this based
on the published report, since no
cases of morbidity were found in
this series of patients).

Are the estimates of baseline health outcomes from the best available source? No Estimates of baseline health
outcomes are, in effect, derived
from the control arm of the study,
not using a systematic review.
These estimates may or may not
reflect baseline health outcomes
in other populations of patients
requiring surgical resection for
ileocecal Crohn’s disease.

Are the estimates of relative treatment effects from the best available source? No The authors utilised comparative
effectiveness data collected from
a single clinical study (non-
randomised retrospective cohort
study). It is difficult to assess the
extent to which estimates of
relative treatment effects used in
the analysis are similar in
magnitude to those estimated in
the corresponding Cochrane
review without undertaking
further secondary analyses to
compare these data with
estimates reported in the
Cochrane review. However, the
direction of estimates of relative
treatment effects appear, in
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general, to be similar to those
reported in the corresponding
Cochrane review.

Are all important and relevant costs included?

Unclear

The economic evaluation
assesses hospital charges only. A
breakdown of resource use and
unit costs comprising the
estimated hospital charges is not
provided, so it is unclear whether
all appropriate costs (resource
use items) were included.

Are the estimates of resource use from the best available source?

Unclear /
no

The authors utilised resource use
measures collected a single
clinical study (non-randomised
retrospective cohort study). It is
unclear whether the estimates
are similar in magnitude to the
best available estimates, since
quantities of resource use are not
all reported separately from cost
estimates and a breakdown of
resource use is not provided.
Estimated operative time is in the
same direction as the
corresponding estimate reported
in the Cochrane review but
estimated hospital length of stay
is not (this study found a
statistically significant difference
in duration of hospital stay
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between groups, favouring
laparoscopy, whilst the Cochrane
review found no statistically
significant difference between
groups in length of stay). This
may result in overestimation of
the difference in hospital charges
between groups in this study.
The authors state that there were
no statistically significant
differences between the two
groups in terms of baseline
demographic or clinical
characteristics.

Are the unit costs of resources from the best available source? Yes Hospital charges data were
collected from patients’ medical
records, which indicates unit
costs (hospital charges) were
obtained from up-to-date sources
relevant to the study setting.

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results

data? are presented for costs and
outcomes.

Are all important parameters whose values are uncertain subjected to appropriate No No sensitivity analyses were

sensitivity analysis? performed.

[s there no potential conflict of interest? Unclear The published report does not

indicate whether or not there are
financial conflicts of interest.
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Overall assessment: Potentially serious limitations.

Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs and/or incremental effectiveness. In particular, estimates of effects and resource use are derived from a non-
randomised study, which is not as robust as a well-conducted (meta-analysis of) randomised controlled trial(s); and the difference in
hospital charges between open and laparoscopic patients may be overestimated.

Young-Fadok 2001

Study limitations (the level of methodological quality) Yes/ Comments

Partly

/No/

Unclear/

NA
Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single

clinical study (non-randomised
case-control study using matched
patient pairs) and did not
extrapolate treatment outcomes
or costs beyond the study context
or follow-up period.

[s the time horizon sufficiently long to reflect all important differences in costs and Unclear The time horizon for costs and
outcomes? outcomes is not explicitly stated.
However, all included costs
appear to be short-term. Whilst
it may be argued that
comprehensive evaluation of
these two types of surgery would
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require a longer follow-up, the
focus of this economic evaluation
is placed on investigating
differences in perioperative costs
and outcomes, which is a similar
focus to that of the corresponding
Cochrane review.

Are all important and relevant health outcomes included?

Partly

Clinical outcomes assessed in the
economic evaluation were: the
number of days to clear liquids;
the number of days to a regular
diet; narcotic use; operating time;
anesthesia time; confirmation of
pathology; intraoperative
complications; postoperative
complications; conversion rate
(laparoscopic group); and
hospital length of stay. The
analysis therefore appears to
include most important and
relevant categories of major
health outcomes that were
assessed in the corresponding
Cochrane review, with the
exceptions of intra-operative
blood loss and post-operative
pain.

Are the estimates of baseline health outcomes from the best available source?

No

Estimates of baseline health
outcomes are, in effect, derived
from the control arm of the study,
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not using a systematic review.
These estimates may or may not
reflect baseline health outcomes
in other populations of patients
requiring surgical resection for
ileocecal Crohn’s disease.

Are the estimates of relative treatment effects from the best available source? No The authors utilised comparative
effectiveness data collected from
a single clinical study (non-
randomised case-control study
using matched patient pairs). It
is difficult to assess the extent to
which estimates of relative
treatment effects used in the
analysis are similar in magnitude
to those estimated in the
corresponding Cochrane review
without undertaking further
secondary analyses to compare
these data with estimates
reported in the Cochrane review.
However, with respect to
operative time, the direction of
the estimate of relative treatment
effects appears to be similar to
that reported in the
corresponding Cochrane review.

Are all important and relevant costs included? Yes All important and relevant
resource use and costs appear to
be included given the perspective

293



Draft final report - 21 March 2011

and the research question under

consideration.
Are the estimates of resource use from the best available source? Unclear / | The authors utilised resource use
no measures collected a single

clinical study (non-randomised
case-control study using matched
patient pairs). It is unclear
whether the estimates are similar
in magnitude to the best available
estimates, since quantities of
resource use are not reported
separately from cost estimates
and a breakdown of resource use
is not provided. Estimated
operative time is in the same
direction as the corresponding
estimate reported in the
Cochrane review but estimated
hospital length of stay is not (this
study found a statistically
significant difference in duration
of hospital stay between groups,
favouring laparoscopy, whilst the
Cochrane review found no
statistically significant difference
between groups in length of
stay). This may result in
overestimation of the difference
in hospital charges between
groups in this study.
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Are the unit costs of resources from the best available source? Yes Cost data appear to have been
obtained from up-to-date sources
relevant to the study setting.

[s an appropriate incremental analysis presented or can it be calculated from the Yes Appropriate incremental results

data? are presented for costs and
outcomes.

Are all important parameters whose values are uncertain subjected to appropriate No No sensitivity analyses were

sensitivity analysis? performed.

[s there no potential conflict of interest? Unclear The published report does not

indicate whether or not there are
financial conflicts of interest.

Overall assessment: Potentially serious limitations.

Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs and/or incremental effectiveness. In particular, estimates of effects and resource use are derived from a non-
randomised study, which is not as robust as a well-conducted (meta-analysis of) randomised controlled trial(s); and the difference in
hospital charges between open and laparoscopic patients may be overestimated.
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Wildschut 2011
Ngai 2000
Study limitations (the level of methodological quality) Yes/ Comments
Partly
/No/
Unclear/
NA
Does the model structure adequately reflect the nature of the health condition under | N/A The economic evaluation was
evaluation? based on data from a single
clinical study (prospective, single
centre randomised controlled
trial) and did not extrapolate
treatment outcomes or costs
beyond the study context or
follow-up period.
[s the time horizon sufficiently long to reflect all important differences in costs and Yes The time horizon is not explicitly
outcomes? stated; however all costs and

outcomes are short-term
(encompassing the primary
health outcome - percentage of
women who aborted within 24
hours - and incidence of short-
term side effects). The clinical
outcomes considered in this
economic evaluation are broadly
consistent with those considered
in the corresponding Cochrane
review, which indicates the time
horizon is sufficiently long to
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reflect all important differences
in outcomes and associated costs.

Are all important and relevant health outcomes included?

Yes

Health outcomes assessed in the
economic evaluation were:
percentage of women who
aborted within 24 hours;
incidence of nausea; incidence of
vomiting; incidence of dizziness;
incidence of fatigue; incidence of
lower abdominal pain; incidence
of breast tenderness; incidence of
diarrhoea; incidence of headache;
and preferences for the regimens
evaluated. Measurement of the
primary health outcome -
percentage of women who
aborted within 24 hours -
included recording of rates of
suction evacuation for
incomplete abortion and surgical
treatment for failed abortion.
The analysis therefore appears to
include all important and
relevant health outcomes that
were assessed in the
corresponding Cochrane review,
with the exceptions of blood loss,
uterine rupture and pain
associated with surgical
evacuation and/or surgical
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treatment for incomplete/failed
abortion.

Are the estimates of baseline health outcomes from the best available source? Partly Estimates of baseline health
outcomes are, in effect, derived
from the control arm of the study,
not using a systematic review.
These estimates may or may not
reflect baseline health outcomes
in other patient populations
referred for second trimester
termination of pregnancy.

Are the estimates of relative treatment effects from the best available source? Yes The authors reported
comparative effectiveness data
collected from a single clinical
study (prospective, single centre
randomised controlled trial). The
estimate of relative treatment
effect for the primary clinical
outcome reported in the analysis
- percentage of women who
aborted within 24 hours is -
similar in direction magnitude to
the pooled effect-size estimated
in the corresponding Cochrane
review, which pools data
collected from three RCTs that
administered different drug
doses and regimens.

Are all important and relevant costs included? No The authors report only limited
information regarding costs: the
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relative unit costs of the two drug
regimens evaluated. The relative
costs associated with
management of incomplete
abortions and side effects of
treatment are not evaluated.

Are the estimates of resource use from the best available source?

N/A

The authors report only limited
information regarding costs: the
relative unit costs of the two drug
regimens evaluated.

Are the unit costs of resources from the best available source?

Unclear

The source of the unit cost data is
not stated.

[s an appropriate incremental analysis presented or can it be calculated from the
data?

No

Appropriate incremental results
are presented for effects, but no
incremental results are presented
with respect to costs, since the
authors report only the relative
unit costs of the two drug
regimens evaluated.

Are all important parameters whose values are uncertain subjected to appropriate
sensitivity analysis?

No

No sensitivity analyses were
performed.

[s there no potential conflict of interest?

Unclear

The published report does not
indicate whether or not there are
financial conflicts of interest,

Overall assessment: Potentially serious limitations.

Other comments: The study fails to meet one or more quality criteria and this could change the conclusions with respect to
incremental costs. However, it is important to note that this study focused primarily on evaluating relative treatment effects; it did not
set out to evaluate costs beyond reporting limited information regarding the relative unit costs of the two drug regimens evaluated in
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the study setting.
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Beard 2006
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