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GENERAL COMMENTS General Comments  
This proposal describes the methods to conduct a systematic review 
and quality appraisal of economic evaluations that use decision-
modeling to evaluate genetic and genomic testing strategies. The 
review will focus on the quality and diversity of the evidence used to 
inform the model. A rapid growth in personalized medicine and use 
of genetic testing is occurring at the same time that health care 
systems are seeking to constrain expenditures. This review is 
exceptionally timely and will be an important addition to the 
literature. However the protocol suffers from several important 
deficiencies described below.  
 
Specific Comments  
 
In the Introduction the authors provide a useful list of key issues for 
appraising the economic benefit of diagnostic tests. Each of these 
issues could be more explicitly addressed in the protocol.  
 
Population: There is no mention of studies in relatives of the 
proband. This is a highly relevant question for economic evaluation 
since it the testing of relatives that often leads to high levels of 
expenditures.  
 
Intervention: The researchers aim to assess any genomic test used 
for diagnosis, screening, prognosis or prediction. The category of 
pharmacogenomics (PGx) is not mentioned in the protocol. Each of 
these different model applications, diagnosis, screening, PGx, etc., 
may require unique inclusion and exclusion criteria, unique data 
extraction, and unique quality appraisals. The authors may find that 
they will need to limit their review to a specific application.  
 
Measurement of outcomes: The protocol recognizes that defining 
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the outcome measure or measure of effectiveness in decision 
models for diagnostic tests is important, but does not address the 
issue explicitly. In several places the protocol alludes to 
measurement of ‘test accuracy’. Similarly, the list of outcomes that 
will be extracted includes diverse types of outcomes using vague 
terms. “QALYs” is a patient outcome; “Cases detected” is a partial 
measure of test performance clinical validity (true positives plus false 
positives); and “monetary benefit” alludes to incremental costs, 
which are not outcomes, but resources consumed for one 
comparator versus another. At minimum the protocol should ask:  
- Does the model include linkages from test results to patient health 
outcomes? What patient-based health outcomes are measured?  
- Does the model assess test performance, specifically, analytic 
validity and/or clinical validity?  
- If sensitivity and specificity are modeled, are the costs and 
consequences of false positives and false negatives modeled?  
- Are test results used as surrogate outcomes, i.e. assumed to be 
linked to long-term outcomes such as survival?  
 
Terms such as ‘test accuracy’ or ‘test effectiveness’ should be 
avoided in the protocol and replaced with epidemiologically- derived 
terms related to analytic validity, clinical validity and clinical utility. 
Diagnostic yield is often used as a measure of clinical utility for 
chromosomal microarray, whole exome sequencing and whole 
genome sequencing. This also must be carefully defined for the 
purpose of the review. It’s expected that the literature that is 
reviewed may use vague definitions of effectiveness. By having 
clear and concrete definitions as guideposts, the reviewers will be 
better able to review and appraise the literature.  
 
Another area that is inadequately defined is the type of decision 
models that will be assessed and the implications for the quality of 
evidence sources. Will the review be limited to cohort simulation 
models or also include microsimulation models? These two types 
are very different with respect to their evidence needs, the latter 
requiring individual level data. Will the review appraise whether the 
right model has been chosen for the research question? For 
example, genetic testing is often employed in heterogeneous patient 
disorders, such as autism spectrum disorder. A cohort simulation 
model may be elegantly constructed and draw on high quality 
evidence, but will make too many gross assumptions about the 
target population. A microsimulation model would be more 
appropriate but would require patient-level data which may not be 
readily available. Thus the judgment of the quality of the evidence 
used in the model is dependent on the type of model selected to 
answer the research question.  
 
Search strategy: In describing the search strategy, the concept of 
costs is not mentioned, although it appears in the search terms. 
Decision models are used to facilitate clinical decision-making and 
interpret test findings and may not include measurement of costs. It 
seems that these papers would be excluded from the review.  
 
The list of citation databases to be examined could be more 
comprehensive. Additional sources include CINAHL, IPA, CCTR. 
Registries of economic evaluations such as the CEA Registry (Tufts) 
and the PEDE database (Sick Kids) should be included. Finally, the 
grey literature including technical reports produced by international 
HTA agencies should be included. A large proportion of economic 
evaluations is produced for decision-maker audiences and may not 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008465 on 11 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


be published in medical journals.  
 
Study selection: the authors refer to a list of inclusion / exclusion 
criteria but these were not included in the protocol.  
 
Data extraction: The review emphasizes an evaluation of the 
evidence used as inputs to the models. Some guidance as to which 
inputs, or whether a hierarchical approach to evaluation of inputs will 
be used, would be helpful. For example, a discrete event patient-
level microsimulation model may draw on scores of published 
papers to inform the case attributes, but these inputs may be less 
important than the transition probabilities in a cohort state transition 
model.  
 
Finally, it is often difficult for authors of economic evaluations to 
publish the full details of their decision model in a medical journal. 
Even technical appendices may be limited. The inability to gain 
access to the details of the decision model is a potential limitation of 
this research. 

 

REVIEWER Jim Chilcott 
School of Health and Related Research  
University of Sheffield  
UK 

REVIEW RETURNED 06-Jul-2015 

 

GENERAL COMMENTS This is a methodological systematic review.  
The objectives and research questions the authors are seeking to 
answer would benefit from being further developed. Furthermore the 
relationship between the methods of the review and the different 
types of question should be made explicit, this is necessary in order 
to be able to judge the study design (Q1&3 above).  
 
A number of different questions are implied by the protocol:  
1 Do economic evaluations use the best available evidence?  
2 Do the decision analytic models fulfil the accepted quality criteria?  
3 Are the economic models useful/sufficient for supporting economic 
decision making in genomic testing?  
 
As it stands, the methods in the protocol are focussed on the first 
two types of question.  
 
For instance the degree to which systematic reviews have been 
used for identifying test evidence might be taken as a measure of 
whether models have used the best available evidence.  
 
The review of models against the Philips checklist will approach the 
second type of question. One recognised limitation of the Philips 
checklist is the importance and relevance of disease specific criteria 
in evaluating model structure and parameterisation. This issue is not 
explicitly addressed by the authors, and this limits the conclusions 
that will be able to be drawn. The ‘modified Philips checklist’ could 
be included as an appendix, especially if this modification is to meet 
the above issue.  
 
There is no method in the protocol for assessing the 
appropriateness of the economic modelling to the specific decision 
problems and contexts (eg state of the evidence and point of 
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technology development). This may be outside the scope of a 
generic systemic review, but would be necessary to answer the third 
type of research questions. The authors themselves anticipate 
difficulties in synthesis to inform future research, yet no methods 
have been discussed to address this. For example it may be useful 
to extract a prospectively defined set of infromation about the 
decision problems, for example the development phase of the 
technologies assessed (early/preclinical, Phase 3 / 4 or equivalent). 
The authors should identify other potentially relevant decision 
problem characteristics.  
 
The authors focus on test evidence, this should be justified 
particularly since they've highlighted that it's often not the key 
uncertainty. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

This proposal describes the methods to conduct a systematic review and quality appraisal of 

economic evaluations that use decision-modelling to evaluate genetic and genomic testing strategies. 

The review will focus on the quality and diversity of the evidence used to inform the model. A rapid 

growth in personalized medicine and use of genetic testing is occurring at the same time that health 

care systems are seeking to constrain expenditures. This review is exceptionally timely and will be an 

important addition to the literature. However the protocol suffers from several important deficiencies 

described below.  

> We thank reviewer 1 for her positive overview of our proposal and the intended work and have 

responded to specific comments below.  

 

In the Introduction the authors provide a useful list of key issues for appraising the economic benefit 

of diagnostic tests. Each of these issues could be more explicitly addressed in the protocol.  

> We have added more detail on the specific issues listed (please see the Introduction page 3-4 of the 

revised manuscript)  

 

Population: There is no mention of studies in relatives of the proband. This is a highly relevant 

question for economic evaluation since it the testing of relatives that often leads to high levels of 

expenditures.  

> In the original manuscript, it was intended that any decision model evaluating genomic testing would 

be included and that this would include those seeking to identify family members. However, in 

response to comments from Reviewer 1, we have decided to refine the protocol to focus on economic 

evaluations of pharmacogenetics/pharmacogenomics. Due to this change in the focus, we believe 

that it is less likely that studies focussing on relatives of the proband will be available in the literature, 

however if they do exist they will be included.  

 

Intervention: The researchers aim to assess any genomic test used for diagnosis, screening, 

prognosis or prediction. The category of pharmacogenomics (PGx) is not mentioned in the protocol. 

Each of these different model applications, diagnosis, screening, PGx, etc., may require unique 

inclusion and exclusion criteria, unique data extraction, and unique quality appraisals. The authors 

may find that they will need to limit their review to a specific application.  

> We thank the reviewer for pointing out our omission of pharmacogenomics, we intended to include 

this type of study. Furthermore, we agree with the final sentence of this comment that we will need to 

limit the review. As indicated in our response to the previous comment, we have decided to focus on 

model-based economic evaluations of pharmacogenomic testing. We have therefore updated the title, 

Introduction and methods sections accordingly.  
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Measurement of outcomes: The protocol recognizes that defining the outcome measure or measure 

of effectiveness in decision models for diagnostic tests is important, but does not address the issue 

explicitly. In several places the protocol alludes to measurement of ‘test accuracy’. Similarly, the list of 

outcomes that will be extracted includes diverse types of outcomes using vague terms. “QALYs” is a 

patient outcome; “Cases detected” is a partial measure of test performance clinical validity (true 

positives plus false positives); and “monetary benefit” alludes to incremental costs, which are not 

outcomes, but resources consumed for one comparator versus another. At minimum the protocol 

should ask:  

- Does the model include linkages from test results to patient health outcomes? What patient-based 

health outcomes are measured?  

- Does the model assess test performance, specifically, analytic validity and/or clinical validity?  

- If sensitivity and specificity are modelled, are the costs and consequences of false positives and 

false negatives modelled?  

- Are test results used as surrogate outcomes, i.e. assumed to be linked to long-term outcomes such 

as survival?  

> Again, we thank Reviewer 1 for her comments and suggestions for clarification of the protocol with 

respect to outcomes, and have updated the manuscript. Please see section Measurement of 

outcomes, page 6 of the revised manuscript.  

 

Terms such as ‘test accuracy’ or ‘test effectiveness’ should be avoided in the protocol and replaced 

with epidemiologically- derived terms related to analytic validity, clinical validity and clinical utility.  

> We have amended the protocol so as to avoid use of the terms ‘accuracy’ and ‘effectiveness’.  

 

Will the review be limited to cohort simulation models or also include microsimulation models?  

> We intend to include all model-based economic evaluations regardless of the type of modelling 

used. This has now been clarified in the manuscript (please see section Study Design on page 5).  

 

Will the review appraise whether the right model has been chosen for the research question?  

> For this systematic review we will not be appraising whether the right model has been chosen for 

the research question. In this review our aim is to focus on the parameters included in the models and 

the evidence used to inform these. Assessing whether the right model has been used is not 

straightforward and although this would be of interest, this work does form part of this proposal.  

 

Search strategy: In describing the search strategy, the concept of costs is not mentioned, although it 

appears in the search terms. Decision models are used to facilitate clinical decision-making and 

interpret test findings and may not include measurement of costs. It seems that these papers would 

be excluded from the review.  

> Our systematic review will include all decision models used for economic evaluation. Therefore the 

reviewer is correct that any modelling study not focussing on the economic evaluation of 

pharmacogenomics testing would be excluded. We have clarified this by referring specifically to 

model-based economic evaluations in the title of the manuscript.  

 

The list of citation databases to be examined could be more comprehensive. Additional sources 

include CINAHL, IPA, CCTR. Registries of economic evaluations such as the CEA Registry (Tufts) 

and the PEDE database (Sick Kids) should be included.  

> We thank the reviewer for pointing out additional databases that could also be searched. Our choice 

of databases was informed by guidance from the Centre for Reviews and Dissemination handbook on 

identifying economic evaluation (we have now referenced this source in the revised manuscript). 

These guidelines suggest that searching databases specific to economic evaluations (such as EED 

which we have searched) and more general databases (such as MEDLINE and EMBASE which we 

have also searched) should capture all relevant studies. We are also searching EconLit and WoS, 

therefore feel confident that we will identify relevant studies from these database searches.  
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Furthermore, with specific reference to the sources mentioned by the reviewer, we are not convinced 

of the benefit of also searching these sources. For instance, CINAHL is a nursing database known to 

be useful for searching for qualitative evidence, while CCTR is specifically for trials. The CEA Registry 

is compiled by searching MEDLINE for relevant CUAs. Since our search already includes MEDLINE 

we do not believe that further relevant articles would be picked up with an additional search of the 

CEA Registry.  

 

Finally, the grey literature including technical reports produced by international HTA agencies should 

be included.  

> We agree that searching international HTA agencies would be beneficial to our systematic review 

and have amended the protocol to account for this. Please see section ‘Search strategy’ page 6 in the 

revised manuscript.  

 

Study selection: the authors refer to a list of inclusion / exclusion criteria but these were not included 

in the protocol.  

> We thank the reviewer for identifying this omission. This has now been addressed, please see 

Table 1 page 7 of the revised manuscript.  

 

Data extraction: The review emphasizes an evaluation of the evidence used as inputs to the models. 

Some guidance as to which inputs, or whether a hierarchical approach to evaluation of inputs will be 

used, would be helpful.  

> We intend to use the hierarchy of evidence described by Cooper et al. This detail and citation has 

been added to the manuscript, please see page 8.  

 

Finally, it is often difficult for authors of economic evaluations to publish the full details of their 

decision model in a medical journal. Even technical appendices may be limited. The inability to gain 

access to the details of the decision model is a potential limitation of this research.  

> We agree that our evaluation of the evidence used may be limited by the reporting of the economic 

evaluations, and have noted this is a potential limitation of the research. Please see the discussion 

and the second point in ‘Strengths and Limitations’.  

 

 

Reviewer 2  

The objectives and research questions the authors are seeking to answer would benefit from being 

further developed.  

> thank Reviewer 2 for his comments and suggestions. In response to both reviewers’ comments we 

have attempted to clarify the specific objectives and questions this systematic review seeks to 

address. Please see edits towards the end of the Introduction section (page 5). urthermore the 

relationship between the methods of the review and the different types of question should be made 

explicit, this is necessary in order to be able to judge the study design (Q1&3 above).  

 

A number of different questions are implied by the protocol:  

1 Do economic evaluations use the best available evidence?  

2 Do the decision analytic models fulfil the accepted quality criteria?  

3 Are the economic models useful/sufficient for supporting economic decision making in genomic 

testing?  

 

As it stands, the methods in the protocol are focussed on the first two types of question.  

> Reviewer 2 is correct that our aim for this systematic review is to answer the first two types of 

question. We have clarified this in the revised manuscript (page 5).  

 

One recognised limitation of the Philips checklist is the importance and relevance of disease specific 
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criteria in evaluating model structure and parameterisation. This issue is not explicitly addressed by 

the authors, and this limits the conclusions that will be able to be drawn. The ‘modified Philips 

checklist’ could be included as an appendix, especially if this modification is to meet the above issue.  

> The modified version of the Phillips checklist is now presented in the appendix, however we are 

keen to point out that during piloting the checklist may change – and have updated the revised 

manuscript accordingly. Any amendments will be reported and justified in our subsequent publication 

of the full systematic review.  

 

There is no method in the protocol for assessing the appropriateness of the economic modelling to 

the specific decision problems and contexts (e.g. state of the evidence and point of technology 

development). This may be outside the scope of a generic systemic review, but would be necessary 

to answer the third type of research questions.  

> As indicated above, question 3 is indeed beyond the scope of this systematic review. We agree that 

this is an interesting question to answer, but see this as further work beyond the aims of this 

systematic review.  

 

The authors focus on test evidence, this should be justified particularly since they've highlighted that 

it's often not the key uncertainty.  

> Our aim is to focus on the evidence related to the pharmacogenomic tests. This does not refer only 

to the analytical and clinical validity of the tests, but also includes the clinical utility, using evidence on 

the relationships between the genetic information and the clinical outcomes, uptake of testing, costs, 

the consequences of incorrect test results, test failures and repeats. We have now clarified what is 

meant by test-related evidence in the Introduction (end of page 4). 
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