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Abstract

Background Cochrane systematic reviews have established methods for identifying and critically appraising empiri-
cal evidence in health. In addition to evidence regarding the clinical effectiveness of interventions, the resource impli-
cations of such interventions can have a huge impact on a decision maker’s ability to adopt and implement them. In
this paper, we present examples of the three approaches to include economic evidence in Cochrane reviews.

Methods The Cochrane Handbook presents three different methods of integrating economic evidence into reviews:
the Brief Economic Commentary (BEC), the Integrated Full Systematic Review of Economic Evaluations (IFSREE) and
using an Economic Decision Model. Using the examples from three different systematic reviews in the field of brain
cancer, we utilised each method to address three different research questions. A BEC was utilised in a review that
evaluates the long-term side effects of radiotherapy (with or without chemotherapy). An IFSREE was utilised in a
review comparing different treatment strategies for newly diagnosed glioblastoma in the elderly. Finally, an economic
model was included in a review assessing diagnostic test accuracy for tests of codeletion of chromosomal arms in
people with glioma.

Results The BEC mirrored the results of the main review and found a paucity of quality evidence with regard to
the side effects of radiotherapy in those with glioma. The IFSREE identified a single economic evaluation regarding
glioblastoma in the elderly, but this study had a number of methodological issues. The economic model identified
a number of potentially cost-effective strategies for tests for codeletion of chromosomal arms 1p and 19q in people
with glioma.

Conclusions There are strengths and limitations of each approach for integrating economic evidence in Cochrane
systematic reviews. The type of research question, resources available and study timeline should be considered when
choosing which approach to use when integrating economic evidence.

Keywords Economic evaluation, Systematic review methods

Background
Systematic reviews are an essential academic activity.
With an estimated two and a half million scientific arti-
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and care practice [2] using rigorous methods standards
set out in the Cochrane Handbook [3]

While the effectiveness of health technology is an
important factor for decision making, it is increas-
ingly important to consider the resource implications of
adopting of a new intervention and the impact it could
have on health care systems. With increased pressures
on the health care, providing decision makers with
both the clinical and resource implications could allow
for more efficient decision making, as all aspects of the
intervention could be considered simultaneously. This
will include summarising the data from randomised
controlled trials and economic evaluations, which is an
established method of comparing alternative courses of
action in terms of their costs and consequences [4].

To provide decision makers with information about
the cost effectiveness of a health technology, the recent
Cochrane Handbook included a chapter focussing on
how to include economic evidence alongside the effec-
tiveness evidence [5]. Several methods are proposed in
the chapter to incorporate economic evidence within
an intervention review. These vary in the amount of
researcher time and resources required, and as such, the
approach must be chosen based on the specific research
question being asked. These three methods were as
follows:

1. A Brief Economic Commentary (BEC)

2. An Integrated Full Systematic Review of Economic
Evaluations (IFSREE)

3. An economic decision model

In 2017, a collaboration between Cochrane, the
National Cancer Research Institute (NCRI) and the
National Institute for Health and Care Excellence (NICE)
resulted in a programme of research to deliver a suite
of eight systematic reviews in prioritised areas of brain
tumour research [6]. For this particular suite of sys-
tematic reviews, the novel decision was made that for
each review, a suitable economic method would also be
incorporated to summarise the available economic evi-
dence for each of the interventions that the review was
investigating. As such, all three techniques were utilised
within the context of this suite of research. The aim of
this paper is to discuss the strengths and limitations of
each approach for the inclusion of economic evidence in
Cochrane Reviews, using three of the systematic reviews
conducted as part of the suite of research as illustrative
case studies.

Brief Economic Commentary
The Brief Economic Commentary (BEC) was designed to
summarise the existing economic evidence. This is a short
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summary of key economic evaluations relevant to the
research question. As it is strictly only a summary of key
aspects of the existing evidence, of the three approaches
set out above it, both the least amount of experience with
economics and the least amount of researcher time. This
method was designed to be able to be carried out with-
out requiring specialist input from health economists,
beyond initial guidance and training in the method and
procedures [5].

When including any economic evidence in a Cochrane
review, the first stage is to include relevant economic
information in the background section. This can include
referring to previous studies which assess the costs of ill-
ness of the condition, costs of the intervention and rele-
vant issues around cost-effectiveness (e.g., changes in the
clinical area that could impact resource use). An addi-
tional economic search is also conducted which reported
in the search section of the “Methods” section. To iden-
tify the intervention, the same search terms used in the
main effects search are used. However, terms related
to study design (e.g., a randomised trial) are replaced
by those used to identify economic evaluation studies.
An example of an economic search strategy is shown
in Fig. 1, which is taken from the Cochrane Economics
Methods chapter [5]. The economic background section
and economic search stage is common to all three of the
integration methods discussed in this paper.

There are two factors to consider when deciding about
the inclusion of economic studies into a BEC. The first is
the suitability of the interventions being evaluated. The
inclusion criteria for the interventions should be the same
as those for effectiveness review. This includes the popu-
lation, intervention, comparison, and outcomes (PICO).
The second consideration is the type of economic evalua-
tion studies which can be included. The inclusion criteria
for economic evaluations can include evaluations con-
ducted alongside clinical studies (trial-based evaluations)
and those which used existing literature to create an eco-
nomic model (model-based evaluations). Other factors
to be considered when considering studies for inclusion
include outcome measures utilised such as clinical out-
comes, quality-adjusted life years (QALYs) or monetary
measures of benefit. If both interventions being analysed
and the economic methods meet the inclusion criteria,
then the study should be included.

For a BEC, the studies can be screened for inclusion
by a single reviewer. Once suitable economic evalua-
tions have been identified, the conclusions are reported
as the author reports them. As such, the author’s own
words should be used wherever possible. The key fac-
tors that should be reported in the BEC are the ana-
lytic framework, the perspective of the evaluation and
the main items that were costed and the setting of the
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Example economic section of MEDLINE search:

1. economics/

2. exp “costs and cost analysis”/
3. economics, dental/

4. exp "economics, hospital"/

5. economics, medical/

6. economics, nursing/

7. economics, pharmaceutical/
8
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. (economic$ or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic$).ti,ab.

9. (expenditure$ not energy).ti,ab.
10. (value adj1 money).ti,ab.
11. budget$.ti,ab.

12.90or100or11or12or13or14ori150r16 or 17 or 18 or 19

13. ((energy or oxygen) adj cost).ti,ab.

14. (metabolic adj cost).ti,ab.

15. ((energy or oxygen) adj expenditure).ti,ab.
16. 21 or 22 or 23

17. 20 not 24

18. letter.pt.

19. editorial.pt.

20. historical article.pt.

21.26 or 27 or 28

22. 25 not 29

23. Animals/

24. Humans/

25. 32 not (32 and 33)

26. 30 not 33

27.8 and 34

28. (2015* or 2016* or 2017* or 2018* or 2019%).ed.
29. 35 and 36

Key:

mp = title, original title, abstract, name of substance word, subject heading word, unique identifier

pt = publication type

ab = abstract

fs = floating subheading
sh = subject heading

Fig. 1 Example of the use of economic search terms for the specific economic search, from McBain et al. [6]

evaluation (country, currency, year) [5]. The result-
ing paragraph should summarise the author’s conclu-
sion and any uncertainty around those conclusions. A
key point that should be highlighted in the discussion
is the lack of independent quality assessment. As such
the author’s conclusions are presented at face value, it is
important to state this explicitly either at the beginning
or the end of the commentary, so that the readers of the
review are aware of this.

BEC case study—taken from Lawrie et al. [7]

To understand the long-term side effects (neurocogni-
tive or otherwise) of radiotherapy for those with glioma
(with or without chemotherapy), a systematic review of
studies comparing the side effects of different treatments

was carried out as part of the previously described pro-
gramme grant [7]. The review included randomised and
non-randomised trials and controlled before and after
studies (CBAS). The clinical component of the review
concluded that there is some evidence of an increased
risk of neurocognitive side effects in those who undergo
radiography with a good prognosis, but the evidence is
uncertain due to paucity of data and risk of bias.

To compliment the clinical component of the review, a
BEC was included. The results of the BEC found no rele-
vant economic evaluations with regard to the side effects
of radiotherapy for those with glioma. This further high-
lighted a paucity of evidence of long-term side effects of
radiotherapy in those with glioma. The review concludes
that in addition to the necessity for high quality clinical
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studies, there is also a need for economic evaluation
studies to understand the resource implication of any
potential side effects from radiotherapy.

No economic evaluations were identified in this par-
ticular BEC; however, it was made clear that not we did
not attempt to draw any firm or general conclusions
regarding the relative costs or efficiency of studies due
to the potential lack of quality appraisal of an identified
evaluations. The BEC in this context provides a snap-
shot of the current economic literature without drawing
firm conclusions regarding the cost-effectiveness of the
strategies.

Integrated Full Systematic Review of Economic Evaluations
Where firmer conclusions regard the cost-effectiveness
evidence are necessary, an Integrated Full Review of
Economic Evaluations (IFSREE) may be used instead of
a BEC. This approach should be prioritised in reviews
where the cost-effectiveness of the intervention is likely
to be a key part of the decision of whether it is adopted
or not. Like a BEC, relevant economic information
should be included in the background section. The eco-
nomic inclusion criteria should be specified, and a sepa-
rate economic search should be carried out to identify
relevant studies.

While a BEC can be screened by a single reviewer,
an IFSREE must be screened by two reviewers inde-
pendently, with a third reviewer acting as a mediator if
necessary. This is because the IFSREE is reported in the
results section of the review rather than the discussion.
Once relevant studies have been chosen, the data should
be extracted into a suitably designed data extraction
template. Key information that should be extracted will
include the type of evaluation, the analytical approach,
the sources of the effectiveness data and the sources of
the costs. An example of this kind of extraction table is
shown in Table 1. It is also important to extract any rel-
evant unit costs from included studies, as shown in
Table 2.

Once data has been extracted from the relevant stud-
ies, a quality appraisal of the economic evidence is neces-
sary. The first stage of assessing the quality of the study
is assessing the quality of the underpinning source of
evidence. If the economic evaluation is based upon a
randomised controlled trial then this should be carried
out using the Cochrane Risk of Bias Tool 2 (ROB2) [10].
Logically, if an economic evaluation is based upon a ran-
domised trial then a risk of bias assessment should con-
sider just the economic outcomes (when the ROB2 tool
is used as is currently recommended by the Cochrane
Handbook). The next part of the quality assessment is to
assess the quality of the economic methods of the evalu-
ation, which should be assessed with one of two separate
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tools. The recommended quality checklists for within
trial evaluations are the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) checklist [11]
or the Consensus Health Economic Criteria (CHEC) list
[12]. For model-based evaluations, the checklists that are
recommended are the CHEERS checklist and the Com-
bined NICE ‘Study limitations’ checklist [13]. The stud-
ies should also make reference to the Phillips checklist,
which focuses on methodological quality [14]. The results
of these checklists should be reported in the text, and the
full checklists should be included in the appendices.

Once the data has been extracted and the quality of the
studies has been assessed, the data must then be synthe-
sised. Research into the meta-analysis of economic evalu-
ations is ongoing, but at present, it is recommended to
carry out a narrative synthesis. For the narrative synthe-
sis, the recommended data is presented in key tables and
patterns in observed effect sizes should be observed. In
addition, any conflicting evidence between studies and
settings should be discussed, including possible explana-
tions for these differences.

IFSREE case study—taken from Hanna et al. [8]

A further review within the Cochrane programme grant
assessed different treatment strategies for newly diag-
nosed glioblastoma in the elderly [8]. The aim of this
review was to find the most effective and best-tolerated
approaches for elderly individuals with newly diagnosed
glioblastoma. Randomised controlled trials including
participants who were over 65 with newly diagnosed
glioblastoma were included. The review found evidence
to support the use of chemoradiotherapy (CRT) com-
pared with radiotherapy (RT). The review also found that
systemic anti-cancer treatments temozolomide (TMZ)
and bevacizumab BEV carry a higher risk of severe hae-
matological and thromboembolic events and that there
is probably very limited evidence for the use of BEV in
elderly patients outside a clinical trial setting. This study
included an IFSREE which contained one study identified
for inclusion [9]. The data extraction tables are shown in
Tables 1 and 2.

The single economic evaluation study which was iden-
tified was based on a trial and compared the short course
to standard radiotherapy in elderly patients [9]. The
evaluation reported that the short course radiotherapy
intervention was cost-effective compared to the stand-
ard radiotherapy intervention. However, the results of
the quality assessment of the study found that although
the source of the effectiveness data had a low risk of bias,
there were a number of issues with the economic evi-
dence. It was noted the methods which were presented in
the paper could not be replicated by the authors. As such,
the conclusion was that there was currently a paucity of
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Table 2 Cost data extraction table, from Hanna et al. [8]
Component Study Country Estimated Source Currency Average number Source
costs of of resources used
resources Arm 1/Arm2
used
Dexamethasone Ghoshetal.[9]  Belarus 027 Not reported US dollars (conversion 44 16 Trial dataset
4 mg tablet not reported)
Brazil (Porto Alegre) 0.06 Not reported US dollars (conversion 44 60  Trial dataset
not reported)
Georgia 03 Not reported US dollars (conversion 18 4 Trial dataset
not reported)
India 0.01 Not reported US dollars (conversion 32 24 Trial dataset
not reported)
Poland 136 Not reported US dollars (conversion 12 8 Trial dataset

not reported)

high-quality evidence for interventions for newly diag-
nosed glioblastoma in the elderly.

Economic decision model

In addition to the IFSREE, it is possible to build upon
the full review of evidence and include an economic
decision model in a Cochrane review. A decision model
can be described as using mathematical relationships
to define a series of possible consequences that would
flow from a series of alternative options being evalu-
ated [15]. All economic decision models involve several
stages including designing the model structure, iden-
tifying the necessary data to populate the model and
running the different analyses, with the specific design
of the model reflecting the decision problem at hand.
More information regarding the different approaches
to health economic decision modelling can be found
in Briggs et al. and the ISPOR good modelling prac-
tice guidelines [15, 16]. The use of an economic model
will require the use of the IFSREE approach as the first
stage of the economic component of the review. This
will make it possible to collate the evidence as detailed
data from the data extraction phase of the review will
be used to parameterise the model. For example, the
unit costs extracted from papers can represent a range
of unit costs to be used in a decision model or relative
effect size estimated in an intervention review of sen-
sitivity and specificity values from a diagnostic review
may be used in a diagnostic model. It may also be nec-
essary to carry out a sensitivity analysis to assess how
robust the conclusions of the model and explore the
uncertainty in the conclusions. This approach allows
the extracted data to be used to answer a specific ques-
tion relevant to the review.

Economic decision model case study—taken from McAleenan
etal. [17]
A review to assess diagnostic test accuracy and cost-
effectiveness of tests for codeletion of chromosomal arms
1p and 19q in people with glioma was included as part of
the programme grant [17]. As such, this review assessed
the diagnostic test accuracy (in terms of sensitivity and
specificity) for each of these tests. Cross-sectional stud-
ies which assessed 1p/19q status using two or more tests
were considered for inclusion, and a number of different
tests were included in the review the full details of which
are detailed in the published review [17]. The results of
the clinical part of the review concluded that although
current guidelines recommend that 1p/19q-co-deletion
should be evaluated to support a diagnosis of oligoden-
droglioma, there is no consensus as to the best approach.
Potentially promising testing strategies include next-gen-
eration sequencing (NGS) and single-nucleotide poly-
morphism arrays (SNP) but further research is needed.
The IFSREE found no existing economic evaluations
that assessed the cost-effectiveness of tests of codele-
tion of chromosomal arms 1p and 19q in people with
glioma. To assess the costs and benefits of different
testing strategies using existing data, a simple decision
tree model was designed (this can be seen in Fig. 2).
Intervention costs were derived from both an expert
opinion from within the Newcastle upon Tyne Hospi-
tals NHS Foundation Trust based on internal costings
and existing literature. The results of the economic
model implied that potential strategies which could be
cost-effective were MLPA, RT-PCR, CISH, SNP Array
and NGS. Taking FISH as a reference standard and
focusing on the ability to make a correct diagnosis, all
the tests except MLPA and CISH were found to be an
inefficient efficient use of resources. When PCR-based
LOH was used as the reference standard, MLPA was
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Test Positive

MLPA
Test Negative
Test Positive
RT-PCR
Test Negative
Test Positive
CISH

Test Negative

Fig. 2 Example of decision tree model. Figure from McAleenan et al. [17]

found to be the most cost-effective strategy. Sensitivity
analysis showed the results show that cost-effectiveness
is sensitive to both the choice of the reference stand-
ard and the decision maker’s willingness to pay for the
additional benefit.

With regards to this model, it should be noted that
due to the paucity of evidence that was found, the con-
clusions are based on a small number of studies with a
small number of overall participants. Another considera-
tion of this model is that although the testing costs were
included, subsequent costs such as the resulting compli-
cations of a false negative test were not fully explored.
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These limitations were discussed in the discussion sec-
tion of the original review. This model highlighted prom-
ising strategies in terms of cost-effectiveness for future
research.

Discussion

In this study, we have described and presented three
different methods for including economic methods in
Cochrane systematic reviews. The examples used in this
study specifically relate to brain cancer; however, these
methods have also be used in a number of other clinical
areas to incorporate economic outcomes into the results,
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Table 3 Advantages and disadvantages of an economic approach
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Method

Advantages

Disadvantages

Brief Economic Commentary (BEC)

Integrated Full Systematic Review
of Economic Evaluations (IFSREE)

Economic decision model

Can be carried out by single health economics reviewer.

Studies can be screened and data can be extracted by a
single reviewer.

Full critical appraisal given to each included study.
Data extracted more granularly.
More robust conclusion can be drawn

Can draw primary conclusions about decision problem
using data from economic and clinical review about

No formal critical appraisal.
Conclusions presented at face value in authors of the
economic evaluation's own words.

A minimum of two economic reviewers are needed to
carry out the IFSREE.

More analysis time needed to carry out extraction and
quality assessment stages.

A minimum of two economic reviewers are needed to
carry out the IFSREE.

decision problem.

Can be time consuming depending on complexity of
model structure.
Can be limited by data availability to populate model.

including reviews related to eye care and incontinence
[18, 19]. The advantages and disadvantages of the three
methods explored in this paper are shown in Table 3.

The first method, the BEC, has the distinct advan-
tage of not requiring separate reviewers to carry out.
Indeed, it is possible for a reviewer who is less familiar
with economics to carry out (ideally under the supervi-
sion of someone who is familiar with economics, but this
is not essential). The BEC does not also require the dou-
ble screening and data extraction stages required of other
methods of including economics in systematic reviews.
This makes it much more accessible to a team of review-
ers as it requires less resources. The principal disadvan-
tage of the BEC approach is the lack of quality appraisal
of any included studies. Although this must be stated
plainly in the text, there is still a risk that the conclusion
of an economic study author being taken at face value
even if there are methodological issues with the study.
This can be clearly illustrated when considering the IFS-
REE example. Although one study was identified that was
relevant to the topic area, the quality assessment revealed
a number of methodological issues with the economic
methods adopted and as such it could not be taken to be
a reliable source of evidence. Had a BEC approach been
used in this instance then the methodological issues may
not have been identified and key information about the
paper may not have been included. The disadvantage of
the IFSREE approach is that it is much more resource
intensive than the BEC. At least two reviewers who are
familiar with economic methods are required to screen,
extract and synthesise the data which may be difficult
for reviewers who have no previous experience includ-
ing economics in their reviews. Ultimately a greater col-
laboration between those who are involved in systematic
review, both those with a clinical interest and those who
are driving methodological development would benefit
from greater collaboration with health economists.

The use of an economic model in a Cochrane Review
has the potential to use the data which is extracted as
part of the IFSREE. This approach will allow for pri-
mary data analysis relevant to the decision problem to be
included in a review and has the potential to be a use-
ful and important tool in Cochrane reviews. At present,
there are few economic decision models which have been
incorporated into Cochrane reviews, but there is greater
scope for future inclusion. One limitation of the inclusion
of an economic model in a review is that the quality of
the model will critically depend on the quality of the clin-
ical and economic evidence. As shown in the case study
presented, if there is a paucity of clinical or economic evi-
dence, it will be difficult to populate the populate an eco-
nomic decision model. In addition to the limitations with
populating the model, there may also be a limitation with
regard to the generalisability of both studies that populate
the model and the findings of a model overall. If there are
limitations in the available data to parameterise the deci-
sion model, there are other ways that parameters can be
populated. These include, but are not limited to, utilising
clinical expert opinion or using estimates from adjacent
studies. However, it should be noted that the robustness
of the conclusion of the model will in part be dependent
on reliable parameters that are used to populate it.

Economic evaluations are often carried out with reference
to a particular health care system. As such, the particular
applicability of the number of resources and the amount that
these costs may differ from country to country even when
adjusting for currency differences and inflation. Future
research could address issues relating to the best methods
to handle missing data in models in Cochrane reviews. A
further limitation of the inclusion of an economic model is
the resources required compared to the other approaches.
Researcher time is needed to design, to model and to gather
data required to parametrise the model as well as the analy-
sis and reporting. The additional work required to complete
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the design and analysis of the decision model may impact
the delivery of the systematic review.

Conclusion

In summary, there are several different ways that eco-
nomic methods can be included in Cochrane systematic
reviews. The use of a BEC can be a useful introduction
to the inclusion of economic evidence and give a flavour
of the existing literature. However, a BEC cannot be used
to derive any firm conclusions about the cost-effective-
ness of the intervention. The IFSREE is a more detailed
approach and is such more resource intensive but will
have a greater ability to draw conclusions regarding the
cost-effectiveness of the intervention being assessed.
Finally, an economic model is a method to answer a
specific decision question based on the data, which is
extracted as part of the review, but for the model to be
reliable a good level of existing evidence is required
for parameterisation. The choice of method should
be guided by the specific research question and the
resources available. The use of an integrated economic
component allows for information regarding the resource
implications of the inclusion of health technology to be
made synthesised and made available to decision mak-
ers. Broadening the use of economics within systematic
reviews and Cochrane Reviews will allow more informa-
tion to be considered when considering policy and prac-
tice in health care.
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