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A B S T R A C T

Health economic evaluations are comparative analyses of alternative courses of action in terms of their costs and
consequences. The Consolidated Health Economic Evaluation Reporting Standards (CHEERS) statement, published in
2013, was created to ensure health economic evaluations are identifiable, interpretable, and useful for decision
making. It was intended as guidance to help authors report accurately which health interventions were being
compared and in what context, how the evaluation was undertaken, what the findings were, and other details that
may aid readers and reviewers in interpretation and use of the study. The new CHEERS 2022 statement replaces the
previous CHEERS reporting guidance. It reflects the need for guidance that can be more easily applied to all types of
health economic evaluation, new methods and developments in the field, and the increased role of stakeholder
involvement including patients and the public. It is also broadly applicable to any form of intervention intended to
improve the health of individuals or the population, whether simple or complex, and without regard to context (such
as healthcare, public health, education, and social care). This Explanation and Elaboration Report presents the new
CHEERS 2022 28-item checklist with recommendations and explanation and examples for each item. The CHEERS
2022 statement is primarily intended for researchers reporting economic evaluations for peer-reviewed journals and
the peer reviewers and editors assessing them for publication. Nevertheless, we anticipate familiarity with reporting
requirements will be useful for analysts when planning studies. It may also be useful for health technology assess-
ment bodies seeking guidance on reporting, given that there is an increasing emphasis on transparency in decision
making.
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Background

Economic evaluations of health interventions are comparative
analyses of alternative courses of action in terms of their costs and
consequences. They can provide useful information to policy
makers, payers, health professionals, patients, and the public
about choices that affect health and the use of resources. Eco-
nomic evaluations are a particular challenge for reporting because
substantial information must be conveyed to allow scrutiny of
study findings. Despite a growth in published economic evalua-
tions1-3 and availability of reporting guidance,4 there is a consid-
erable lack of standardization and transparency in reporting.5,6

There remains a need for reporting guidance to help authors,
journal editors, and peer reviewers in their identification and
interpretation.
15 - see front matter Copyright ª 2021, International Society for Pharmacoec
rticle under the CC BY license (http://creativecommons.org/licenses/by/4.0/
The goal of the original Consolidated Health Economic Evalua-
tion Reporting Standards (CHEERS) statement4 was to recommend
the minimum amount of information required for reporting of
published health economic evaluations. The statement consisted of
a 24-item checklist and Explanation and Elaboration Task Force (TF)
Report.4 CHEERS was intended to help authors provide accurate
information on which health interventions are being compared and
in what context, how the evaluation was undertaken, what the
findings are, and other details that may aid readers and reviewers in
interpretation and use of the study. In doing so, it can also aid
interested researchers in replicating research findings. Some
checklist items (eg, title, abstract) were also included to aid those
researching economic evaluation literature. The CHEERS statement
consolidated previous health economic evaluation reporting
guidelines7-18 into one current, useful reporting guidance.
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The CHEERS statement overview was copublished by 10
journals that frequently publish economic evaluations in
healthcare.19-28 It has since been endorsed by other journals and
health research organizations, such as the UK National Institute
for Health Research29 and the International Society for Medical
Publication Professionals.30 CHEERS is recognized by the
Enhancing the Quality and Transparency of Health Research
(EQUATOR) Network31 as a reporting guideline for main study
types in health research, along with the Consolidated Standards of
Reporting Trials (CONSORT),32 the Strengthening the Reporting of
Observational Studies (STROBE),33 and the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA).34

Since the original publication of the CHEERS statement, there
have been several developments that have motivated an update.
These included feedback on perceived limitations of CHEERS,
including criticism of its neglect of addressing reporting of cost-
benefit analyses (CBAs).35 CHEERS has also been observed to be
used inappropriately, as a tool to assess quality of methods, for
which other tools exist36 rather than the quality of reporting.5 It
has also been used as a tool to quantitatively score studies in
systematic reviews, an approach that could mislead readers and
reviewers37 given that it has not been designed for this purpose.

There have also been methods developments in economic
evaluation motivating an update. This includes an update of
methods proposed by the Second Panel on Cost-Effectiveness in
Health and Medicine (“Second Panel”), which contained a number
of new recommendations concerning the perspective of economic
evaluations, the classification of costs and benefits in a structured
table, and the inclusion of related and unrelated healthcare costs
in added years of life.38 Health technology assessment (HTA)
bodies have also updated their guidance on conducting and
appraising economic evaluations.39,40

Other developments include an increasing calls for the use of
Health Economic Analysis Plans41 and the use of open-source
models.42-46 The latter may be of particular importance because
published economic evaluations are increasingly available in
journals with broad data sharing policies. The increased use of and
guidance for economic evaluations to support policy decisions in
immunization programs47,48 and global health in lower- and
middle-income countries49 have also motivated an update. There
has also been an increase in the number of economic evaluations
that attempt to capture consequences extending beyond health
outcomes, such as equity and distributional effects.50,51

Finally, the increased role of stakeholder participation in health
research and HTA, including patients and the public, suggests the
need to recognize a broader audience.52-54 All of these de-
velopments suggest that the scope of guidance for reporting
economic evaluations should be expanded and updated.

The objective of this “Explanation and Elaboration” TF Report is
to describe the CHEERS 2022 reporting guidance in detail. This
includes under what circumstances CHEERS should and should
not be used (“Scope”) and how it should be used (“How to Use
CHEERS”). The main body of the article describes the rationale for
recommending each reporting item with evidence (if available)
and a rationale to support the recommendation and accompa-
nying examples to facilitate its appropriate use.
Approach

In January 2020, a new ISPOR Good Practices TF was approved,
with the objective of revising and updating the CHEERS statement
and to improve theCHEERS checklist and accompanyingExplanation
and Elaboration document. The process of revising CHEERS followed
that of the ISPOR Good Practices TF Reports55 and guidance
developed by the EQUATOR Network,56 where the CHEERS 2022
update is also registered. Original CHEERS TFmembers were invited
to participate, and additional members were nominated and invited
by TFmembers based on their specific areas of expertise, geographic
region, or work environments. An informal review of reporting
guidelines published since CHEERS was undertaken, and new items
were proposed and consolidated along with the existing CHEERS
checklist. In parallel with this, a TF was convened and a group of
patient and public involvement and engagement (PPIE) contributors
was formed to review the consolidated checklist and provide sug-
gestions on language and the need for additional items. The draft
checklist was finalized by CHEERS TF members.

TF members then nominated experts in economic evaluation
and those with perspectives in journal editing, decision making,
HTA, and commercial life sciences to participate in a modified
Delphi Panel (“Delphi”) process. Panelists along with the PPIE
contributors were subsequently invited to participate by email
and directed to a web-based survey. Feedback from each round of
the Delphi process was discussed by TF members, who ultimately
finalized the item list based on the input provided. A guiding
principle in the development of CHEERS 2022 is that economic
evaluations made available publicly should be understandable,
interpretable, and replicable to those who use them.

A complete Guidance for Reporting Involvement of Patients
and the Public Version 2 (GRIPP2) checklist is featured in
Appendix A in Supplemental Materials found at https://doi.org/1
0.1016/j.jval.2021.10.008. The protocol for the Delphi process and
panel composition, size, response rates, and analytic approach can
be found in Appendix B in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2021.10.008.

The CHEERS 2022 Explanation and Elaboration

Scope

The CHEERS 2022 statement is intended to be used for any
form of health economic evaluation.57 This includes analyses that
only examine costs and cost offsets (ie, cost analysis) or those that
examine both costs and consequences (eg, cost-effectiveness
analysis [CEA]/cost-utility analysis [CUAs], cost-minimization,
CBAs), or broader measures of benefit and harm to individuals
(eg, extended CEAs/CBAs), including measures of equity (eg,
distributional CEAs). Although we are aware some studies
comparing costs are labeled as CBAs, we recommend the use of
this term for studies that include a monetary valuation of health
outcomes. Although linked to economic evaluation, budget impact
analyses and constrained optimization studies are beyond the
scope of CHEERS guidance, because they require additional
reporting that addresses population dynamics and feasibility
constraints and are addressed in other reports.58,59

The primary audiences for the CHEERS 2022 statement are re-
searchers reporting economic evaluations and peer reviewers and
editors assessing them for publication. Although they are not inten-
ded to guide the conduct of economic evaluation, familiarity with
reporting requirements will be useful for analysts when planning
studies. CHEERS may be similarly useful for HTA bodies seeking
guidance on reporting, because there is an increasing emphasis on
transparency in decision making.60 HTA and the use of economic
evaluation are also becoming more commonplace globally.3 In
developing the guidelines, the TF considered issues that may be
specific to regions with developing economies and healthcare sys-
tems, including examples of these by item, to ensure the reporting
guidance will be useful in any social or political context.

CHEERS is relevant for any intervention intended to affect
health and should also be widely applicable for both simple and

https://doi.org/10.1016/j.jval.2021.10.008
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Table 1. CHEERS 2022 checklist

Section/topic Item no. Guidance for reporting Reported in section

Title 1 Identify the study as an economic evaluation and specify the
interventions being compared. _______

Abstract

Abstract 2 Provide a structured summary that highlights context, key
methods, results, and alternative analyses. _______

Introduction

Background and
objectives

3 Give the context for the study, the study question, and its
practical relevance for decision making in policy or practice. _______

Methods

Health economic analysis
plan

4 Indicate whether a health economic analysis plan was
developed and where available. _______

Study population 5 Describe characteristics of the study population (such as age
range, demographics, socioeconomic, or clinical
characteristics). _______

Setting and location 6 Provide relevant contextual information that may influence
findings. _______

Comparators 7 Describe the interventions or strategies being compared and
why chosen. _______

Perspective 8 State the perspective(s) adopted by the study and why chosen. _______

Time horizon 9 State the time horizon for the study and why appropriate. _______

Discount rate 10 Report the discount rate(s) and reason chosen. _______

Selection of outcomes 11 Describe what outcomes were used as the measure(s) of
benefit(s) and harm(s). _______

Measurement of
outcomes

12 Describe how outcomes used to capture benefit(s) and harm(s)
were measured. _______

Valuation of outcomes 13 Describe the population and methods used to measure and
value outcomes. _______

Measurement and
valuation of resources and
costs

14 Describe how costs were valued.

_______

Currency, price date, and
conversion

15 Report the dates of the estimated resource quantities and unit
costs, plus the currency and year of conversion. _______

Rationale and description
of model

16 If modeling is used, describe in detail and why used. Report if
the model is publicly available and where it can be accessed. _______

Analytics and assumptions 17 Describe any methods for analysing or statistically
transforming data, any extrapolation methods, and
approaches for validating any model used. _______

Characterizing
heterogeneity

18 Describe any methods used for estimating how the results of
the study vary for subgroups. _______

Characterizing
distributional effects

19 Describe how impacts are distributed across different
individuals or adjustments made to reflect priority
populations. _______

Characterizing uncertainty 20 Describe methods to characterize any sources of uncertainty in
the analysis. _______

Approach to engagement
with patients and others
affected by the study

21 Describe any approaches to engage patients or service
recipients, the general public, communities, or stakeholders
(such as clinicians or payers) in the design of the study. _______

Results

Study parameters 22 Report all analytic inputs (such as values, ranges, references)
including uncertainty or distributional assumptions. _______

Summary of main results 23 Report the mean values for the main categories of costs and
outcomes of interest and summarize them in the most
appropriate overall measure. _______

Effect of uncertainty 24 Describe how uncertainty about analytic judgments, inputs, or
projections affect findings. Report the effect of choice of
discount rate and time horizon, if applicable. _______

continued on next page
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Table 1. Continued

Section/topic Item no. Guidance for reporting Reported in section

Effect of engagement with
patients and others
affected by the study

25 Report on any difference patient/service recipient, general
public, community, or stakeholder involvement made to the
approach or findings of the study _______

Discussion

Study findings, limitations,
generalizability, and
current knowledge

26 Report key findings, limitations, ethical or equity
considerations not captured, and how these could affect
patients, policy, or practice. _______

Other relevant information

Source of funding 27 Describe how the study was funded and any role of the funder
in the identification, design, conduct, and reporting of the
analysis _______

Conflicts of interest 28 Report authors conflicts of interest according to journal or
International Committee of Medical Journal Editors
requirements. _______

CHEERS indicates Consolidated Health Economic Evaluation Reporting Standards; no., number.
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complex interventions, including programs of care involving
researcher-driven or commercialized products (eg, drugs; mac-
romolecules; cell-, gene-, and tissue-based therapies; vaccines;
and medical devices), public health and social care interventions,
processes of care (eg, e-health, care coordination, clinical decision
rules, clinical pathways, information, and communication; medi-
cal and allied health services), and reorganization of care (eg, in-
surance redesign, alternative financing approaches, integrated
care, scope of practice change, and workplace interventions).

CHEERS is also applicable to studies based on mathematical
modeling or empirical research (eg, patient- or cluster-level human
studies). Although CHEERS can be used for systematic reviews of
economic evaluation, its use should be limited to assessing the
quality of reporting of a study rather than the quality of its conduct.
Given that there is no validated scoring system for the checklist,
using it as a scoring tool could lead to misleading findings37 and is
strongly discouraged. If used to assess the quality of reporting in a
systematic review, a qualitative assessment of completeness of
reporting by item is a more appropriate approach. When applying
the CHEERS statement, users may need to refer to additional
reporting guidance (eg, for randomized controlled trials, patient
and public involvement, modeling, health state preference mea-
sures), and these are referenced throughout the report.

How to Use CHEERS

The CHEERS 2022 statement (checklist and Explanation and
Elaboration TF Report) replaces the 2013 CHEERS statement,
which should no longer be used. The new CHEERS checklist
BOX 1. 2022 CHEERS - Major changes to the 2013, CHEERS Statem

� Items related to patients or service recipients, the general public
added.

� Language broadened to make CHEERS more widely applicable to
butional cost-effectiveness.

� Item related to reporting and availability of a health economic a
� Item related to characterizing distributional effects added.
� Items distinguishing between model-based and study-based me
� Recommendation to report where publicly available models can

reviewers encouraged.

CHEERS indicates Consolidated Health Economic Evaluation Reporting Standards.
contains 28 items with accompanying descriptions. Major changes
are described in Box 1. Each section below describes a checklist
item (Table 1) along with its description and an explanation of
why it is important for interpreting a published economic evalu-
ation. Empirical evidence to support the claim is provided, if
available, as well as an illustrative example. All examples provided
contain an open-access copyright to allow readers to further un-
derstand context. When examples make references to other works
or article component (eg, figures), references and component la-
bels within the examples have been relabeled to avoid confusion
with references use within this report. Items and recommenda-
tions are subdivided into 7 main categories: (1) Title, (2) Abstract,
(3) Introduction, (4) Methods, (5) Results, (6) Discussion, and (7)
Other Relevant Information.

Those using the checklist should indicate the section of the
article where relevant information can be found. We recommend
using a section heading with a paragraph number because refer-
ring to line or page numbers becomes confusing as repagination
or line number changes occur within or after the publication
process. If an item does not apply to a particular economic eval-
uation (eg, items 11-13 for cost analyses or items 16 and 22 for
nonmodeling studies), then checklist users are encouraged to
report “Not Applicable.” If information is otherwise not reported,
checklist users are encouraged to write “Not Reported.” Users
should avoid the term “Not Conducted” because CHEERS is
intended to guide and capture reporting.

As before, in developing the CHEERS statement, the TF recog-
nizes that the amount of information required for adequate
reporting will exceed conventional space limits of most journal
ent

, and community or stakeholder involvement and engagement

cost- benefit/benefit-cost analysis, as well as equity- or distri-

nalysis plan added.

asures removed.
be found added. Sharing of unlocked models with editors and



Example of Item 2: Abstract66

Introduction: Cannabinoid oils are being increasingly used
to treat Dravet syndrome, yet the long-term costs and
outcomes of this approach are unknown. Thus, we examined
the cost effectiveness of cannabinoid oil as an adjunctive
treatment (added to clobazam and valproate), compared
with adjunctive stiripentol or with clobazam and valproate
alone, for the treatment of Dravet syndrome in children.
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reports. Therefore, in making our recommendations, we assume
that authors and journals will make necessary information avail-
able to readers using online and supplementary appendices or
other means.

To encourage dissemination and appropriate use of CHEERS,
we would encourage authors to become familiar with and cite this
open-access Explanation and Elaboration TF Report. In addition,
we have also developed templates, an interactive form (https://
ispor.org/cheers), and educational materials for authors and edi-
tors to facilitate its use. We encourage authors to visit the
CHEERS61 and EQUATOR62 websites to discover what is available.

Checklist Items

Title
Item 1. Title: Identify the study as an economic evaluation

and specify the interventions being compared.

Explanation. The title should enable economic evaluations
to be easily identified through a literature search. There are at
least 2.5 million research articles published annually and this
volume continues to increase.63 Identification of articles of inter-
est is reliant on effective search strategies. Previous research has
suggested current search approaches to identify economic evalu-
ations fail to capture relevant studies.64 Therefore, it is essential
that economic evaluations are correctly indexed in electronic da-
tabases to help maximize sensitivity and precision of literature
searches. Authors should use the term “economic evaluation” in
the title and specify the interventions compared and the setting
under investigation to ensure appropriate indexing and enhance
discoverability of economic evaluations. Alternatively (or in
addition), authors are encouraged to use specific terms to define
the form of analysis (eg, “cost-effectiveness,” “cost-utility,” “cost-
benefit,” or “distributional cost-effectiveness analysis”).
Example of Item 1: Title65

“Cost-effectiveness of a specialist smoking cessation package
compared with standard smoking cessation services for
people with severe mental illness in England: a trial-based
economic evaluation from the SCIMITAR1 study”

Methods: We performed a probabilistic cost-utility analysis
from the perspective of the Canadian public health care
system, comparing cannabinoid oil and stiripentol (both on a
background of clobazam and valproate) with clobazam and
valproate alone. Costs and quality-adjusted life-years
(QALYs) were estimated using a Markov model that followed
a cohort of children aged from 5 to 18 years through model
states related to seizure frequency. Model inputs were
obtained from the literature. The cost effectiveness of
adjunctive cannabinoid oil, adjunctive stiripentol, and
clobazam/valproate alone was assessed through sequential
analysis. The influence of perspective and other assumptions
were explored in scenario analyses. All costs are expressed
in 2019 Canadian dollars, and costs and QALYs were
discounted at a rate of 1.5% per year.
Results: The incremental cost per QALY gained with the use
of adjunctive cannabinoid oil, from the health care system
perspective, was $32,399 compared with clobazam and
valproate. Stiripentol was dominated by cannabinoid oil,
producing fewer QALYs at higher costs. At a willingness-to-
pay threshold of $50,000, cannabinoid oil was the optimal
treatment in 76% of replications. From a societal perspective,
cannabinoid oil dominated stiripentol and clobazam/
valproate. The interpretation of the results was insensitive to
model and input assumptions.
Conclusion: Compared with clobazam/valproate, adjunctive
cannabinoid oil may be a cost-effective treatment for Dravet
syndrome, if a decision maker is willing to pay at least
$32,399 for each QALY gained. The opportunity costs of
continuing to fund stiripentol, but not cannabinoid oil,
should be considered.
Abstract
Item 2. Abstract: Provide a structured summary that high-

lights context, key methods, results, and alternative analyses.

Explanation. Journals and reporting guidelines recom-
mend the use of structured abstracts when reporting original
research or systematic reviews.32,34 Structured abstracts contain
headings that allow readers to quickly locate key information
about the study. Journals may have guidance regarding the spe-
cific headings to be used and headings may also vary depending
on the study and author preferences.

Abstracts are commonly used as a basis to screen articles
for further review. Furthermore, some readers may only have
access to the abstract, although this is less common with the
increasing drive to open-access publications. The previous
CHEERS TF Report highlighted evidence that the reporting
quality of published abstracts of economic evaluations needed
improvement because they commonly lacked critical informa-
tion or were inaccurate.4 An abstract should be sufficiently
detailed to allow the reader to assess the relevance of the
economic evaluation and to serve as an accurate summary of
the study.

Authors should include a structured summary of the economic
evaluation that includes the aim or objectives of the study; key
methods, including study population and setting (including
country), comparators, time horizon, inputs, perspective, currency
year, and discount rate; results (mean values of costs and out-
comes), including base case and key alternative analyses; and
conclusions. Conclusions should indicate any potential impact on
patients, the public, or application in policy or patient care and
describe impact of relevant analyses of uncertainty. As a guide, we
recommend a word limit of 300 words; nevertheless, we recog-
nize journals may have their own limits that need to be observed
and that on occasion there may be a need to exceed this limit for a
particularly complex article.

Authors should additionally consider producing a plain lan-
guage summary of their study, which would be helpful to
nontechnical audiences, including patients, healthcare pro-
fessionals, and the general public. Furthermore, we recommend
authors check that the information in the abstract or plain lan-
guage summary is consistent with that in the full text, that all
information can be found in the body text, and that the con-
clusions are not different.

https://ispor.org/cheers
https://ispor.org/cheers
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Introduction
Item 3. Background and objectives: Give the context for the

study, the study question and its practical relevance for decision
making in policy or practice.

Explanation. Readers need to understand why the study
was conducted and the specific policy or practice decision being
addressed. Therefore, authors should provide an explicit state-
ment of the motivation for the study, present the study question
(ie, decision problem), explain its practical relevance for health
policy or practice decisions, and describe its importance to pa-
tients and the general population.

Sometimes the motivation for a study may reflect the interests
of researchers, but increasingly economic evaluations are being
conducted to meet the needs of decision makers, such as deter-
mining whether a new treatment or intervention should be
reimbursed. If the study was undertaken for a decision maker or to
address a particular decision problem, this should be outlined.
Otherwise, a description of the importance of the study question
should be given.

It is not enough to state that “the purpose of the study was to
assess the cost-effectiveness of treatment X.” Correct specification
of the study question or decision problem should be consistent
with reporting items 5 to 8 and state the study population and
subgroups, the setting and location, the study perspective, and the
interventions or strategies being compared.
Example of Item 3: Background and objectives67

The Dutch national authorities responded to the recent
mismatches by switching from the [trivalent influenza
vaccine (TIV)] to the quadrivalent influenza vaccine (QIV) as of
the 2019 to 2020 influenza season.[citation provided] QIV
may provide better health outcomes compared to TIV
because QIV contains both B-type strains in the vaccine,
potentially avoiding future mismatches; however, QIV is also
more expensive than TIV. The clinical and economic effects
of replacing TIV with QIV for The Netherlands have so far
only been captured by a straightforward static model, which
estimated the cost-effectiveness of QIV if it had been
implemented in The Netherlands during the last 8 influenza
seasons.[citation provided] An integrated analysis designed
to fully capture the complexity of the dynamics of infections
in humans, including the indirect effects of herd protection
on unvaccinated individuals, is yet to be realized. As these
factors may considerably influence the cost-effectiveness of
a national immunization program against influenza, this
study aimed to assess the incremental price at which the
switch from TIV to QIV is still cost-effective using a dynamic
modeling approach.

Example of Item 4: Health economic analysis plan71

The economic analysis followed intention-to-treat (ITT)
principles and a prospectively agreed analysis plan (see
Appendix X).
Methods
Item 4. Health economic analysis plan: Indicate whether a

health economic analysis plan was developed and where available.

Explanation. Statistical analysis plans are now routine in
clinical trials and provide the reader with some reassurance that
bias has not been introduced by selected reporting of results or
analyses. Nevertheless, in contrast to statistical analysis plans,
health economics analysis plans (HEAPs) are not very common in
economic evaluations. A recent survey found that only approxi-
mately 30% of responding clinical trials units in the United
Kingdom always use some form of HEAP and there was little
consistency in the approach taken.68 In addition, economic eval-
uations are not only conducted alongside clinical trials and may be
based on alternative study designs or economic models. Never-
theless, there have been recent initiatives to improve the trans-
parency of, and to build trust in, real-world secondary data studies
for hypothesis testing.69

Currently, there is no standardized guidance on developing
HEAPs,buta recentexpertDelphiconsensussurvey identified58core
items that were considered essential for inclusion within a HEAP.70

Although this focused on economic evaluations conducted along-
side randomized controlled trials, it should also be useful as a tem-
plate for all types of economic evaluation (eg, model based,
observational study based). Although the use of HEAPs is still in its
infancy, authors should indicatewhether a health economic analysis
plan was developed and where it is available for readers to consult.
Authors areencouraged to includeavailableHEAPsassupplementary
information or in an open-access repository to aid access.
Item 5. Study population: Describe characteristics of the
study population (such as age range, demographics, socioeco-
nomic, or clinical characteristics).
Explanation. Readers need information on the character-
istics of the target population, plus any identifiable subgroups, to
assess the relevance of the study to the population and potential
subgroups of interest to them. The economic impact of any
intervention can be quite different across subgroups, given that
costs and consequences of interventions vary according to pop-
ulation characteristics. Understanding population features (such
as age range, gender, sex, income level, and ethnic groups) and
clinical characteristics (severity, subtypes of illness, histology,
etc) that could affect the evaluation results will also aid in
transferring (generalizing) results to local contexts, where char-
acteristics may differ. In many instances, studies from which
effectiveness estimates are taken will define baseline character-
istics for an economic evaluation. Subgroups may relate to uni-
variate risk factors (eg, presence or absence of a particular
genotype or phenotype) or multivariate risk factors (eg, a con-
tinuum of cardiovascular risk as determined by a multivariable
risk equation).

There is considerable evidence to suggest that subgroup ana-
lyses in clinical trials are often poorly conducted, reported, and
interpreted.72-77 Therefore, authors should report or provide a
reference to factors that may support their inclusion and
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interpretation of results, such as biological plausibility of hy-
potheses and prespecification of subgroup testing.78
Example of Item 7: Comparators83

“Patients randomized to the [cardiovascular risk reduction]
intervention group received a medication therapy
management review, laboratory assessment, individualized
CV risk assessment and education, prescription
recommendations, adaptation or de novo prescriptions, and
monthly pharmacist follow-up visits (a minimum of every 3
to 4 weeks) for 3 months. The intervention was based on
defined protocols from a clinical pathway (www.CKD
pathway.ca; http://www.epicore.ualberta.ca/epirxisk)
developed based on current Canadian guidelines. The usual
care group did not receive the aforementioned interventions
but received usual pharmacist and physician care.”

Example of Item 5: Study population79

“Participants were men and women who presented at 40-80
years with total cholesterol concentrations of at least
3.5mmol/l (135mg/dl) and a medical history of coronary
disease, cerebrovascular disease, other occlusive arterial
disease, diabetes mellitus, or (if a man aged .= 65) treated
hypertension . participants were divided into five similar
sized groups of estimated five-year risk of a major vascular
event, with average risks in the groups ranging from 12% to
42% (which correspond to risks of 4% to 12% for non-fatal
myocardial infarction or coronary death).”
Item 6. Setting and location: Provide relevant contextual
information that may influence findings.

Explanation. An economic evaluation addresses a question
relevant to the place and setting in which resource allocation de-
cisions are being contemplated. This includes the geographical
location (country or countries) and the particular setting of health-
care (ie, primary, secondary, tertiary care, or community/public
health interventions)andanyother relevant sectors, suchaspayment
schemes (health maintenances organization, national health insur-
ance, or national health services), education, or legal systems.57 A
clear description of the location, setting, or other relevant aspects of
the system in which the intervention is provided is needed so that
readers can assess external validity, generalizability, and trans-
ferability of study results to their particular setting. Authors can
subsequently interpret findings in light of system-specific factors in
the “Discussion” section (see item 22).
Example of Item 6: Setting and location80

“The trial was conducted in 18 public primary health care
centers in poor urban areas of Argentina (in Buenos Aires,
Misiones, Tucuman, Corrientes, and Entre Ríos provinces).
Cluster randomization was stratified by geographic region,
and primary health care centers were randomly assigned to
the control group or the intervention group."
Item 7. Comparators: Describe the interventions or strate-
gies being compared and why chosen.

Explanation. Economic evaluations alongside studies
compare only the interventions in the study concerned, whereas
model-based evaluations allow a broader set of comparators to be
assessed. Interventions and delivery of technologies may differ
among countries or settings, making it important to describe the
relevant characteristics of studied interventions. This includes
intensity or frequency of treatment (for behavioral or nondrug
interventions), drug dosage schedule, route, and duration of
administration.

Particular consideration should be taken when reporting eco-
nomic evaluations of complex interventions, which consist of
multiple interacting components and may permit a certain degree
of flexibility in the delivery of the intervention.2 A detailed
description of the elements in the intervention, including the
complexity of the intervention and any variability in the manner of
delivery, should be provided to allow a comprehensive under-
standing of how the intervention was performed. Pathway dia-
grams canbeused,where appropriate, todepict the intervention. To
guide the description of complex interventions, relevant checklists
and guidelines can be referred to. For example, the Template for
Intervention Description and Replication (TIDieR) checklist serves
as a useful template todescribe interventions81whereas Criteria for
Reporting the Development and Evaluation of Complex In-
terventions in healthcare: revised guideline (CReDECI 2) outlines
specific recommendations on reporting complex interventions.82

Comparators may include “do nothing,” “current practice,” or
“the most cost-effective alternative,” but the underlying compo-
nents or actions underlying these should still be described in
detail. Authors should describe why particular comparators were
chosen and should consider listing all potentially relevant com-
parators and explaining why a more common, lower priced, or
more effective comparator was not considered.
Item 8. Study perspectives: State the perspectives adopted
by the study and why chosen.

Explanation. The study perspective is the viewpoint from
which costs and consequences associatedwith the comparators are
evaluated. A study could be conducted from one or more stated
perspectives, including a patient perspective, an institutional
perspective (eg, hospital perspective), a healthcare payer’s
perspective (eg, sickness fund, Medicare in the United States), or a
societal perspective. Most studies are conducted from a health
systemor payer perspective (eg, National Health Service in England
or Medicare in the United States) or from a societal perspective.84

The health system and payer’s perspectives typically include
direct medical care costs, including the cost of the intervention
itself and follow-up treatment costs. A societal perspectivewill also
estimate broader costs to society (eg, productivity losses resulting
from poor health or premature death, informal care costs, or costs
to other sectors such as the criminal justice system).38

Because these perspectives lack standard definitions and are
often misspecified,84 authors should describe the perspective (eg,
healthcare system, societal) in terms of costs included and their
associated components (eg, directmedical costs, direct nonmedical
costs, and indirect/productivity costs) and how this fits the needs of
the target audience and decision problem. Creating a structured
table (called an “impact inventory”) developed by the Second Panel
may be helpful in conveying what costs and consequences were
considered.38 This will also facilitate reporting disaggregated im-
pacts across these sectors and perspectives when reporting results,
which is strongly encouraged (see item 23).38 References to
jurisdiction-specific guidelines or documents describing local

http://www.CKDpathway.ca
http://www.CKDpathway.ca
http://www.epicore.ualberta.ca/epirxisk
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economic evaluation methods can also be provided, along with a
reason for why these were chosen. Authors should also state why
the perspective was chosen and, if applicable, state the decision
makers for whom the study was conducted.
Example of Item 8: Study perspective(s)85

“A limited societal perspective was taken, in which health
care costs and costs outside the health care sector (i.e.,
productivity losses related to MS, informal care, out-of-
pocket or copayments for patients for equipment, aids and
modifications, and community services, such as home help,
transportation, or personal assistance) were included.”

Example of Item 10: Discount rate89

“In both cases discounting at a rate of 3.5% per year (for both
healthcare costs and QALYs) was used. As an alternative
scenario, we also evaluated the effects of applying a 1.5%
discount rate to health impacts; this was in response to the
CEMIPP report which highlighted that 3.5% discounting was
not always appropriate given disparate delays from infection
time to health effects, and..[as] .[t]his is the case for HPV,
when there may be many years between vaccination,
infection and the onset of life-threatening cancers. 1.5% was
chosen”
Item 9. Time horizon: State the time horizon for the study
and why appropriate.

Explanation. The time horizon refers to the length of time
over which costs and consequences of the interventions are being
evaluated and reported. The results and interpretation of an eco-
nomic evaluation, particularly in preventive medicine and treat-
ment of chronic diseases, may be particularly sensitive to the
choice of the time horizon.86 An intervention with a large “up-
front” cost that generates benefits over a period of years, for
example, will become more cost-effective, the longer the time
horizon considered.

Time horizons are typically long enough to capture the most
important differences in costs and consequences and often longer
than the length of follow-up in empirical studies. In these in-
stances, it may be useful to report findings until the end of follow-
up of a study and projected, longer-term costs and consequences.
This can provide the reader with an understanding of the impact
of extrapolation assumptions.
Example of Item 9: Time horizon87

“A 15-year time horizon was chosen for the base case of the
analysis,beginningwith the indexprocedures.A long-termtime
horizon (lifetime) was not considered appropriate due to the
immaturity of utility data available for the analysis; extensive
extrapolation over such a time horizon would be associated
with considerable uncertainty. However, differences in HRQoL
outcomes for patients treated with VBT and spinal fusion (eg
due to improved range of motion), if present upon reaching
skeletal maturity, are anticipated to persist into the long term.
Therefore, it was important to choose a time horizon of
sufficient length to capture plausible mid- to long-term
differences inHRQoLoutcomes.Additional timehorizons (5, 10,
and 20 years) were explored in scenario analyses.”
Item 10. Discount rate: Report the discount rate and reason
chosen.

Explanation. Healthcare interventions may result in short-
or long-term impacts on cost and consequences. A discount rate
reflects societal preferences for immediate impacts versus those
that occur in the future. Discounting beyond the first year after
an intervention allows analysts to provide present values by
adjusting for time preferences, catastrophic risk, and the
diminishing marginal utility of anticipated higher levels of
future consumption. Reporting discount rates is important
because the findings of an economic evaluation, specifically a
more common situation in which costs or consequences of an
intervention are not realized for several years, may be
particularly sensitive to what discount rate is chosen.

Analysts will need to report the impact of findings when the
discount rate is varied (item 23), which is of particular importance
when outcomes occur far in the future.88 Discount rates are not
universal, so authors must say why particular rates were chosen.
Typically, this involves citing local economic evaluation guidelines
or treasury reports. Some jurisdictions recommend a common rate
for discounting both costs and outcomes, whereas others pre-
scribe differential rates. Although a discount rate for economic
evaluations with short (1 year or less) time horizons may not be
applied, analysts should report this as 0% for clarity.
Item 11. Selection of outcomes: Describe what outcomes
were used as the measures of benefits and harms.

Explanation. Evaluation of the consequences of any set of
comparators in health economic evaluation requires the selection
of one or more outcome measures reflecting benefits and harms.
Although these are typically health outcomes, they may also be
one or more broader measures (eg, wellbeing, social care,
recidivism, educational achievement) or any number of measures
combined into a composite outcome (eg, quality-adjusted life-
years [QALYs] or disability-adjusted life-years). Health
outcomes often lack standard definitions (eg, severe
exacerbation) and should be clearly defined. If a composite
outcome measure (eg, QALYs, major adverse cardiovascular
events) is used, the components of the composite measure and
how they contribute to the overall effect should be made clear
to the reader.

The choice of outcome typically depends on the type of
analysis being performed and the perspective that is being
adopted. For example, CEAs will typically focus on clinical out-
comes (eg, life-years, cases avoided), where CUAs and some CBAs
require additional consideration of preferences for these
outcomes.

The rationale for choosing the outcome should be described.
This typically involves describing the relevance of the outcome to
patients, the public, key stakeholders (eg, carers, providers, or
industry) and others affected. If a primary outcome is prespecified,
authors should cite a protocol or clinical study publication from
which it is derived and justify excluding any other outcomes that
were prespecified. Authors are encouraged to describe the nature
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of any patient, public, community, or stakeholder involvement and
engagement in the choice of outcomes.
Example of Item 11: Selection of outcomes90

“An individual-based Markov model was constructed using
guidance from a stakeholder advisory board (SAB), a patient
Delphi panel, and published literature to evaluate direct-
acting antivirals (DAAs) compared to no treatment.. beyond
the traditional QALY health outcome, this study included two
novel outcome measures developed from the HCV patient
Delphi panel and reviewed by our SAB. Patients identified
‘fear of harming others’ as an important problem caused by
having HCV in addition to the consideration of indirect costs
such as ‘financial issues’ or ‘impact on work or career.’ This
patient input was used to develop two measurable health
outcomes in our model: infected life-years (ILYs) and
workdays missed.”
Item 12. Measurement of outcomes: Describe how out-
comes used to capture benefits and harms were measured.

Explanation. The methods for measuring changes in out-
comes should be described. If this is the first-time differences in
clinical outcome measures are reported for the chosen
comparators, authors should defer to existing reporting
checklists for single study-based32,91-94 or synthetic34,95-99

approaches to estimation. Analysts should consult the EQUATOR
Network62 for specific information related to alternative study
designs or outcome measures, if reported for the first time.

Preference-based outcomes that capture impacts on health (eg,
QALYs or disability-adjusted life-years) or on patients and caregivers
beyondhealth (eg, extending theQALY [e-QALY]s100)will additionally
require reporting of the approach to obtaining preference measures
andweights (item13)andanalytic considerations (item17) for readers
to understand how the underlying components (eg, preference
weights and life-years) contribute to the overallmeasure andhow the
measure was constructed (eg, area under the curve approach).
Example of Item 12: Measurement of outcomes101,102

“We conducted a cost-effectiveness analysis (CEA) alongside
the cluster-randomized, controlled, multicenter, prospective
DeTaMAKS-trial ..Further details on the recruitment
strategy of DCCs and the eligibility criteria of DCCs and
participants are described in detail elsewhere.The trial’s
registration number is ISRCTN16412551. The effect of MAKS
on cognitive abilities was operationalized by the Mini-Mental
Status Examination (MMSE) [citation provided]. The effect on
capabilities to perform ADLs was operationalized by the
Erlangen Test of Activities of Daily Living in Persons with Mild
Dementia and Mild Cognitive Impairment (ETAM) [citations
provided]. MMSE and ETAM were both assessed at t0 and t1.
Both tests have a range from 0 to 30 points with higher
values indicating better performance.”

“We previously published an agent-based model of C difficile
transmission in a simulated general, 200-bed, tertiary, acute
care adult hospital.[citation provided] Output from this
model was used to evaluate the cost-effectiveness of
infection control strategies in terms of 2 primary outcomes:
the cost per quality-adjusted life-year (QALY) saved and cost
per hospital-onset CDI (HO-CDI) averted. for additional
modeling details, see the eAppendix in the Supplement.”
Item 13. Valuation of outcomes: Describe the population
and methods used to measure and value outcomes.

Explanation. Analyses based on preference-based outcome
measures should describe how outcomes were measured and valued
(eg, to estimate health state “utilities” [HSUs] or willingness to pay).
If developed de novo, reporting guidance has been developed for
direct approaches to monetary valuation for nonmarketed
outcomes103 (eg, stated preference surveys104 [contingent valuation
approaches,105 conjoint analysis106/discrete choice experiments107]).
Similarly, guidance is available for reporting of direct approaches to
health state preference elicitation, including choice (eg, standard-
gamble or time-trade-off methods) or scaling (eg, rating scales and
ratio scales) methods.108 An alternative approach is to develop HSUs
through translating measures across quality-of-life instruments or
patient-reported outcome measures (ie, mapping). In this case, the
Mapping onto Preference-Based Measures Reporting Standards
(MAPS) Statement should be used to guide reporting.109

Indirect approaches to obtaining preference measures may also
be used. Reporting guidance is available to describe indirect ap-
proaches to consumer preferences (eg, hedonic wage models110). If
multiattribute utility instruments are used to indirectlymeasure and
value states of health (eg, EQ-5D-3L, SF-6D), themain characteristics
should be described, including the name and version of the instru-
ment, the format and frequency of administration of the instrument,
the valuation method (eg, type of stated preference survey), the
population fromwhichvaluationswere obtained in terms of size and
demographic characteristics, and the source of any (proxy) prefer-
encemeasurementandwhythis isappropriate. This isalsoapplicable
to instruments intended tomeasure broader impacts beyond health,
such as capability, wellbeing, or social care (eg, Investigating Choice
Experiments Capability Measure [ICECAP],111Adult Social Care Out-
comesToolkit [ASCOT]112).A referencetothe instrument,withdetails
of its valuation approach, should be provided.113

Authors may also choose to obtain values from the literature. This
could include identifying preference-based measures or monetized
values for health states from studies using approaches as already
described. Ifso,authorsshouldreportwhetherasystematicreviewwas
undertaken. Authors should be aware that some study designs (eg,
cost-of-illness) do not apply preference-based measures or generate
monetized values that reflect willingness to pay.114 For systematic re-
viewsofHSUs, recentguidance toaid reportinghasbeendeveloped.115

Authors are encouraged to fill out appropriate reporting checklists
when citing sources of preference measures to guide readers, when
completed checklists are lacking in original publications. Given the
considerable detail required, authors are encouraged to use supple-
mentary reports or appendixes to convey this information.
Example of Item 13: Valuation of outcomes116,117

“Under this approach, the health outcome in conventional cost-
utility analyses, namely QALY, was monetised using individual
WTP for an additional QALY gained. Based on a study that
assessed WTP for the respondent’s own additional QALY
gained (WTPsel) in the UK[citation provided], we applied
£23,000 to the discounted QALY gained.”

“Themainoutcomemeasure for thecost-effectivenessanalyses
wasQoLmeasuredby thefive-dimensional, three-level EuroQol
(EQ-5D-3L).[citation provided] Dimensions assessed are
mobility, self-care, usual activities, pain/discomfort andanxiety/
depression which are scored on three levels, ‘no problems’,
‘some problems’ and ‘extreme problems’. UK tariffs were used
to transformscores intoutilitieswhich range from20.59 (worse
than dead) to 1 (full health).[citations provided] Utilities using
Dutch tariffs range from20.33 to 1.34.[citation provided]
Quality-adjusted life years (QALYs)were calculated fromutilities
by using the area under the curve method.”
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Item 14. Measurement and valuation of resources and
costs: Describe how costs were valued.

Explanation. Reporting of costs in health economic evalu-
ation requires consideration of 2 related, but separate, processes:
(1) the degree of disaggregation used in the identification and
measurement of resource and cost components (eg, microcosting
vs gross-costing) and (2) the method for the valuation of resource
and cost components (eg, top-down vs bottom-up).118 Approaches
to cost estimation may vary widely because they require
methodological choices and are likely to involve trade-offs or
compromises between theoretical soundness and practical
feasibility.118

Because of this, a key requirement is that authors are trans-
parent about their chosen approach to the measurement and
valuation of resources and costs and their data sources. The data
sources for resource components could, for example, be derived
from a single study, an existing database, routine sources, or the
broader literature. Similarly, the prices (unit costs) attached to
resource items might be derived from alternative sources for the
purposes of a bottom-up, microcosting study, for example, national
unit cost databases or institution-specific cost lists. Authors should
be aware that microcosting studies may be poorly reported.119

If the economic evaluation adopts or cites published estimates
using different methodological approaches for different sets of
resource and cost components, then each should be described. It
may also be relevant to report any adjustments made to cost es-
timates to approximate to opportunity costs. For example, if
capital assets contribute to the cost calculus, authors should
describe any adjustments that reflect potential returns on those
assets. These issues are explored more fully, in the context of drug
costs, in the ISPOR Good Research Practices for Measuring Drug
Costs in Cost-Effectiveness Analysis TF Report.120
“We estimated the costs for the base-case and intervention
scenarios in 2018 US dollars, adopting a South African
health-care system perspective (table 1). Average costs
reflect 2018 estimates for tuberculosis health-care and
diagnostic services in Cape Town that were obtained through
review of the published literature and the official price list of
the National Health Laboratory Service, South Africa. Cost
estimates from previous years were converted into US
dollars (where applicable) and adjusted for inflation using an
average annual South African gross domestic product
deflator rate of 5.71%.”

Example of Item 14: Measurement and valuation of
resources and costs.121

“Resource assessments occurred at scheduled clinic visits.
Use by patients of study and non-study drugs was recorded
in the trial drug log. BP-related health service contacts were
recorded during clinic visits using patient diaries as an aide
memoire. At clinic visits, all health service resource use was
recorded, together with attribution of resources to BP.
Study drugs were prescribed at varying doses and durations.
Using national Prescribing Cost Analysis (PCA) data, average
costs per unit weight of therapeutic were determined and
applied to patient drug use records: doxycycline £0.0015/mg
and prednisolone £0.0221/mg. Use of topical steroids was
costed similarly using PCA data. Costs of inpatient stays (in
days) and outpatient visits were estimated using Hospital
Episodes statistics (HES) and the National Schedule of
Reference Costs (NSRC)”
Item 15. Currency, price date, and conversion: Report the
dates of the estimated resource quantities and unit costs, plus the
currency and year of conversion.

Explanation. It is important to report dates in the form of
calendar years or financial years for estimated resource quantities
or cost components and their associated prices (unit costs)
because these assumptions can greatly affect the findings of the
economic evaluation. Although prices for most resource items and
cost components will be available for the same year for which
overall costs are reported, some may only be available for previous
years. In these cases, the method of price adjustment, for example,
by applying a specific price index (eg, US Personal Health Care
deflator), should be reported.

The currency used should be clearly reported, especially when
.1 jurisdiction has a currency with the same name (eg, dollars,
pesos). Depending on journal requirements, authors should
consider using the convention described in International Organi-
zation for Standardization 4217 (eg, USD for US dollars, EUR for
euros) to aid reporting. Some studies may include currency ad-
justments, specifically when prices of a resource item or cost
component are not available in the country of interest or if ana-
lysts prefer to report findings in a widely used currency (eg, USD)
or report results from several countries simultaneously.

If currency conversions are performed, the method used (eg,
through purchasing power parities) should be reported. If the
evaluation involves both price and currency adjustments, the
stages followed to arrive at costs expressed in a target currency and
price year and any accompanying algorithms should be reported.
For example, the Campbell and Cochrane Economics Methods
Group provides guidance and accompanying algorithms for
adjusting costs to a specific target currency and price year using a
gross domestic product deflator index values and purchasing
power parity conversion rates produced by the International
Monetary Fund and the Organisation for Economic Co-operation
and Development.122 The reporting of studies from different
countries in a widely used currency, such as USD, may facilitate
comparisons of the cost-effectiveness of different interventions
but harbors caveats, outlined in the ISPOR Good Practices TF on
Transferability of Economic Evaluations Across Jurisdictions.123
Item 16. Rationale and description of model: If modeling is
used, describe in detail and why used. Report if the model is
publicly available and where it can be accessed.

Explanation. The article should describe the model
structure used for analysis and explain why it is appropriate for
use in the study. For consistency, analysts may want to use
published guidance for describing model types.125-127 This
explanation might refer to the similarity of the model structure
used for analysis to the model structure used in previous studies
of the disease of interest where this is available.126,128 Alterna-
tively, if an innovative modeling approach is being used, this
approach might be related to the outcomes needed for decision
makers or how the chosen model structure better reflects disease
natural history, current treatment practice, and efficacy and
safety compared with previous models in the disease area. The
use of an innovative approach might also be related to the extent
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to which credible data are available to populate the model. In
both cases, the model structure should be described in enough
detail that an interested researcher could replicate it. In most
cases, a figure illustrating the model structure and patient flows
through the model is recommended.
Figure [X]. Model Structure

ACF indicates, Active Case Finding; HC, healthcare; HIV/TB; human immunodefi

Example of Item 16: Rationale and description of model129

“In our symptom-based care seeking model, we defined
three TB-symptom levels—asymptomatic, nonspecific,
classic—based on the corresponding probability of
diagnostic evaluation for TB. We calculated monthly
transition rates between these symptom levels based on
three constraints: 1. Probability of progression is 2 times that
of regression; 2. Lifetime probability of TB self-cure equals
that of death in the absence of treatment (untreated case
fatality ratio of 0.5); and 3. Mean duration of asymptomatic
period is 9 months. These values (monthly transition rates
between symptom levels and monthly probabilities of
seeking care) were inputted into a decision tree Markov
model which was constructed to reflect the diagnostic
algorithm (CXR and Xpert) used for Active Case Finding (ACF)
in the Zambia TB REACH program. 100,000 individuals
defined by TB/HIV status and symptom level and modeled as
having a one-time chance to attend ACF (86% for nonspecific
and classic symptom). Those who did not access ACF were
modeled as seeking routine care with a monthly probability
based on symptom development (20% for nonspecific and
40% for classic symptom) throughout the duration of the
analysis. Individuals with untreated TB at the end of each
monthly cycle experienced a monthly probability of
symptom level transition (progression or regression). More
detailed model structure and clinical diagnostic algorithms
are described in the supporting information S2 and S3
Tables in S1 File; S2 and S3 Figs in S1 File.”
Item 17. Analytics and assumptions: Describe any methods
for analyzing or statistically transforming data, any extrapolation
methods, and approaches for validating any model used.

Explanation. Input values based on assumptions including
structural assumptions in models make up a critical set of infor-
mation needed to understand the report findings. The report
should present a listing of all the assumptions and calculations
needed for a reader with the necessary expertise to potentially
replicate the analysis including programming and running the
model.128 There are also a variety of approaches to sharing models
with peer reviewers or readers; this will be mandatory for jour-
nals with open data sharing policies. At a minimum, sharing of
unlocked models with reviewers is encouraged regardless, as in
most cases, a basic model description with calculations and as-
sumptions are insufficient to allow a complete replication of
findings that includes the use of additional macros, Visual Basic for
Application code, and other hidden but important details.

Authors should provide the rationale for and the basis of as-
sumptions (eg, specific data source/article, expert opinion, stan-
dard practice, or convenience). Assumptions may include
information about the characteristics of the modeled population,
disease natural history, and disease management patterns
including choice of comparators and treatment pathways.130

Additional analytic methods may be required for study- or
model-based analysis including approaches to transform or
extrapolate data beyond observed values not addressed in items
11 to 15. This could include how preference-based outcomes are
calculated (eg, area under the curve) or the durability of treatment
efficacy beyond the time period observed in clinical trials.

Validation of assumptions, formulas, and modeling will require
additional reporting that addresses what type of validation was
undertaken and its approach. Given that the information needed
to convey this may be extensive, citations to existing published
reports or sharing of de novo information in appendices or open
data repositories will likely be required. Reporting guidance for
ciency virus/tuberculosis; ICER, incremental cost-effectiveness ratio.
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calibration and validation of modeling has been published to assist
authors.131-133
Example of Item 17: Analytics and assumptions134,135

“A summary of . key assumptions around modelling
approach [is] in Table 2; . [The model] is publicly available,
accessed through the Open Research Exeter repository.”
“We calibrated our [agent-based model] to capture the key
characteristics of meningococcal epidemics under both
strain replacement scenarios, including the age-distribution
of meningococcal incidence (Figure [XA]), average carriage
prevalence among different age groups (Figure [XB]), and
weekly average incidence of meningococcal cases
(Figure [XC]) between 2002 to mid-2015 (the full duration of
the available time series). We emphasize that our goal is
not to fit to the timing of past epidemics but instead to
calibrate the model against the periodicity of past epidemics
in additional to calibration targets depicted in Figure [X].
Details of our calibration approach are described in the
Appendix [X]”

Example of Item 19: Characterizing distributional effects140

“A series of scenario analyses was performed to explore the
impact of altering the socioeconomic differences in model
inputs on [distributional cost-effectiveness analysis] results,
corresponding to the 4 questions raised in introduction. The
intervention impacts estimated in each scenario analysis
Item 18. Characterizing heterogeneity: Describe any
methods used for estimating how the results of the study vary for
subgroups.

Explanation. The separation of heterogeneity from uncer-
tainty is important for the interpretation of findings of any eco-
nomic evaluation. Consideration should be given to how
heterogeneity in a study’s results could arise to appropriately
explore and report the effect of different types of heterogeneity.
This includes heterogeneity that results when treatment effects
are homogeneous on the relative scale (eg, relative risk, odds ra-
tios, or hazard ratios) but the baseline risks (prognosis) vary by
characteristics of individuals and traditional subgroup differences
when treatment effects differ and particular population charac-
teristics are predictive of the treatment effect (effect modifica-
tion). Authors should clearly describe their methods for
Example of Item 18: Characterizing heterogeneity136

“Intention-to-treat comparisons were made for hospitalization
and statin costs during the scheduled study treatment period.
Previous analyses of [theHeart Protection Study] had indicated
similar proportional reductions ofz25% in the rate of [major
vascular events] with allocation to 40 mg simvastatin daily in
different categories of participant. Across the different
subgroups studied, similar proportional reductions ofz22% in
UK hospitalization costs associated with vascular events, and
similar absolute differences in the costs of statin treatment,
were also observed between the study treatment groups.
Consequently, it was hypothesized that the proportional
reductions in US hospitalization costs associated with vascular
events, and the absolute differences in US costs of statin
treatment between the study treatment groups, would also be
similar acrossdifferent subcategoriesofparticipant.Hence, the
absolute reduction in the US costs of vascular event
hospitalizations in any particular subgroup was derived by
applying the overall proportional reduction in vascular event
costs observed among all participants to the vascular event
costs observed in the placebo group for that particular
subgroup. Absolute reductions in vascular deaths within
subgroups were estimated similarly.”
investigating both potential types of heterogeneity. If assuming
homogeneity across the population in their study, authors should
justify this assumption.

Item 19. Characterizing distributional effects: Describe how
impacts are distributed across different individuals or adjustments
made to reflect priority populations.

Explanation. Characterizing distributional effects may be
important if decision makers are interested in the equity impacts
of the interventions evaluated based on social variables such as
socioeconomic status, ethnicity, and geographical location or
disease categories such as disability and severity of illness.137

Authors should describe any methods they applied to address
distributional concerns through the use of population-specific
parameters (eg, higher costs for rural settings, lower adherence
for high-risk groups), differential weights applied to preference-
based measures by distributional factors such as age,138 or any
adjustments to a cost-effectiveness threshold for special cases
such as rare diseases or end-of-life treatment.139

The underpinning premise for characterizing distributional
effects should be stated. For example, this might be driven by the
requirements of methodological guidelines in the local jurisdic-
tion or a desire by authors to advance egalitarian or other
distributive notions of justice in society. Methods for assessing
trade-offs between efficiency and equity concerns, such as the
equity-efficiency impact plane, should be described.137 If distri-
butional concerns were not considered in the evaluation, then this
should be explicitly stated.
were compared with the base case estimates, which
constitute the results when all of the socioeconomic
differences in the model inputs mentioned previously are
incorporated. We assume that the base case represents the
best estimate of the intervention impacts. The base case
results and the results of each scenario analysis are
presented as scatter plots on the health equity impact plane.
The differences from the base case reflect in which direction
and to what extent each scenario affects how well each
model estimates the intervention impact on the distribution
of health.”
Item 20. Characterizing uncertainty: Describe methods to
characterize any sources of uncertainty in the analysis.

Explanation. Authors should report approaches to
capturing uncertainty. Statistical uncertainty associated with eco-
nomic evaluations undertaken with individual patient data (IPD)
can be reflected by reporting confidence intervals or Bayesian
credibility intervals of incremental costs and incremental effects.
Because confidence or credible intervals can be problematic to es-
timate and misleading,141 cost-effectiveness planes and cost-
effectiveness acceptability curves may be more appropriate
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presentational tools. These presentational devices are more
consistent with decision making compared with an inferential
approach to interpreting uncertainty. For model-based economic
evaluations and hybrid analyses combining IPD analyses with
models, parameter uncertainty may be represented for individual
parameters in a deterministic sensitivity analysis or across all
parameters simultaneously with probabilistic analysis. Where
probabilistic analysis is used, the same presentational tools (cost-
effectiveness planes/acceptability curves) can be used as for IPD
analyses. For deterministic analyses, tornado diagrams are useful.

Approaches to capturing uncertainty that are not related to
sampling, such as methodologic (eg, choice of discount rates, unit
cost vectors, and study perspective) or structural (eg, duration of
treatment, effectiveness over time, events included in analysis,
model used) uncertainty, should also be described.
Example of Item 20: Characterizing uncertainty136

“Parameter uncertainty in the estimates of life years gained,
hospitalization cost savings, and cost per life year gained was
assessed by nonparametric bootstrapping of the event and
cost equations used in the model.[citation provided]... The
effects of changing selected analytic parameters on the cost-
effectiveness estimates were assessed. First, the predicted
life expectancy was adjusted for age- and gender-specific
health-related quality of life derived from a representative
sample of the US population in the Agency for Healthcare
Research and Quality’s Medical Expenditure Panel Survey.
Second, an assessment was carried out for the impact on
cost-effectiveness estimates of persistent use of statin
therapy declining to 35% by the sixth year after initiation (i.e.,
persistence during each of the first 5 years of 80%, 70%, 60%,
50%, 40%, and 35% thereafter). Finally, the cost-effectiveness
of lifetime use of generic 40 mg simvastatin at $0.20 per day
was assessed. Further extrapolation was made (as in the UK
setting [citation provided]) to 5 years beyond the eligible age
limits for [the heart protection study (HPS)] (i.e., down to 35
years and up to 85 years) and to vascular risk down to a 5-
year [major vascular event] risk of 5% (compared with the
12% risk in the lowest quintile of HPS).”

Example of Item 21: Approach to engagement with patients
and others affected by the study146

“We established a public reference group of individuals with
an interest in vaccination and with a range of backgrounds
who felt comfortable working in complex areas such as
modelling. We used a series of 21 meetings or ‘knowledge
spaces’ to create opportunities for deliberative dialogue
about modelling in order to identify the potential areas
where the public can contribute. Each meeting focused on a
different topic or stage in the modelling process. Deliberative
elements included presentations on concepts and methods
to ensure the [Principal Investigator] Reference Group built
up an understanding of the modelling process”.
Item 21. Approach to engagement with patients and
others affected by the study: Describe any approaches to engage
patients or service recipients, the general public, communities,
or stakeholders (eg, clinicians or payers) in the design of the
study.

Explanation. PPIE, wider community engagement, and
stakeholder involvement aim to enhance the relevance, accept-
ability, and appropriateness of research, ultimately improving its
quality.142 Community engagement directly involves local pop-
ulations in all aspects of decision making, implementation, and
policy. It can strengthen local capacities, community structures,
and local ownership to improve transparency, accountability, and
optimal resource allocations across diverse settings. To under-
stand the contribution PPIE or community engagement makes to
research, we encourage reporting of the approach to stakeholder
and PPIE when included in health economic evaluation.

Acknowledging that PPIE and community engagement in
health economic evaluation is still in its infancy,143,144 this item
requires authors to report any approaches they use and is pur-
posively broad. In addition to reporting the general approach to
PPIE, authors may wish to report more specific details of PPIE
using GRIPP2 guidance.145 The involvement of stakeholders more
traditionally used in developing economic evaluations (eg, clini-
cians, payers, industry) should be similarly mentioned.
Results
Item 22. Study parameters: Report all analytic inputs (eg,

values, ranges, references) including uncertainty or distributional
assumptions.

Explanation. When models are used, sufficient informa-
tion must be provided to allow interpretation by reviewers
experienced with the same type of model, decision makers who
must understand generalizability to their own decision context,
and interested researchers who wish to replicate the analysis.
Providing a table with all the input values and data sources used
is critical to full reporting. Additional information on the study
design of each source is also encouraged. A table with key pa-
rameters in the main body of the report with a supplementary
table of the ranges and actual distributions including type of
distribution and relevant moments used in the uncertainty an-
alyses for all model parameters is a good approach (see
Example). Given that some or many of these values will be
transformed according to methods in items 9 to 17, Study Pa-
rameters are more appropriately reported in the “Results” sec-
tion of a report.



Example of Item 22: Study parameters134
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Item 23. Summary of main results: Report the mean values
for the main categories of costs and outcomes of interest and
summarize them in the most appropriate overall measure.

Explanation. Authors should report the mean values for
the main categories of estimated costs (including total costs) for
each comparator group and the mean values for the main out-
comes of interests (including outcome categories if applicable) for
each comparator group. Both the discounted and undiscounted
mean values for the main categories of costs and outcomes should
be reported, to be transparent about how sensitive findings are to
(the method and rate of) discounting.

Authors should also report the effect of underlying heteroge-
neity, such as reporting mean costs and effects by identifiable
subgroups of the population of interest. Similarly, authors should
strongly consider reporting disaggregated mean costs and conse-
quences by perspective, to aid understanding of differential im-
pacts, if applicable. When distributional assumptions are used to
create weighted measures, both weighted and unweighted find-
ings should be represented to aid interpretation.

Summary measures, such as incremental cost-effectiveness
ratios, cost-benefit ratios, net health/monetary benefit outcomes
can then additionally be reported. Reporting negative incremental
cost-effectiveness ratios when an intervention is either dominant
or dominated is not relevant for decision making and should be
avoided. Estimates of net health benefit/net monetary benefit
should be accompanied by the cost-effectiveness threshold to
which they relate, and its source. A cost-effectiveness plane is a
helpful aid to understanding the extent to which interventions are
dominated or extendedly dominated.



[Discounted] cost-effectiveness results for transplant recipients, patients who did not receive a transplant and all patients combined

Average undiscounted Life years and QALYs per patient for each allocation scheme

Example of Item 23: Summary of main results147
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Item 24. Effect of uncertainty: Describe how uncertainty
about analytic judgments, inputs, or projections affect findings.
Report the effect of choice of discount rate and time horizon, if
applicable.

Explanation. Uncertainty should be described using
appropriate uncertainty intervals for quantities. Authors should
always report the impact of choice of discount rate and time
horizon, at minimum, if included in the study. Authors are
encouraged to use figures along with data where possible to
depict the effect of uncertainty regarding structural or meth-
odologic choices, such as extrapolation approaches. Tornado
diagrams should be used if deterministic analyses are per-
formed; cost-effectiveness plane scatter plots depicting
distinguishable points for each intervention and accompanying
cost-effectiveness acceptability curves should be used for
probabilistic analysis, if appropriate.
Item 25. Effect of engagement with patients and
others affected by the study: Report on any difference patient/
service recipient, general public, community, or stakeholder
involvement made to the approach or findings of the study.

Explanation. A key area of reporting is the difference, or
the impact, patient, public, community, and stakeholder involve-
ment has made to research because this builds the evidence base
for practice.148,149 When studies have involved patients, carer,
payers, the public, or communities as active collaborators in the
research process (as opposed to participants in a research study),
we would encourage authors to report any difference this
involvement made to the research. Differences may include dif-
ferences in scope, methods, results, interpretation of results, or
process of research. In addition to reporting the difference or
impact of public or stakeholder involvement, authors may wish to
report more detailed aspects of PPIE using GRIPP2 guidance.145



Figure 2. Cost-effectiveness plane, incremental cost-
effectiveness, and net-benefit analysis of the base case. (A) The
costs and effectiveness of the 2 comparators are plotted for
1,000 sampled individuals in each group. (B) The incremental
costs and effectiveness of artificial intelligence (AI) compared
with no AI are plotted. Quadrants indicate comparative cost-
effectiveness (e.g., upper right: higher costs at higher
effectiveness; lower right: lower costs and higher effectiveness).
Inserted cross-tabulation: Percentage of samples lying in different
quadrants. (C) We plotted the probability of comparators being
acceptable in terms of their cost-effectiveness depending on
the willingness-to-pay threshold of a payer. The range of
willingness to pay was expanded from 0 to 100 euro and did
not considerably change beyond this threshold.

Example of Item 25: Effect of engagement with patients and
others affected by the study146

[This] study identified the difference that public involvement
canmake tomathematical andeconomicmodelling. Atamacro
level, we found the public contributed to reviewing context,
reviewing relevance, assessing data and justifying model
choice, troubleshooting, interpreting and reviewing outcomes
anddecision-making.Atamicro level,we identifiedspecific type
of contribution according to each stage of the modelling
process.Public contributors enhanced thevalidity of themodel,
potentially enhancing its relevance, utility and transparency
through diverse inputs, enhancing the credibility, consistency
and continuous development through scrutiny, in addition to
contextualising the model within a wider societal view.

Example of Item 24: Effect of uncertainty134
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Discussion
Item 26. Study findings, limitations, generalizability, and

current knowledge: Report key findings, limitations, ethical or
equity considerations not captured, and how these could affect
patients, policy, or practice.

Explanation. The discussion provides context to the results
and aids the reader to interpret and critically review the study
findings. Authors may wish to use subheadings to aid read-
ability.150 The discussion should summarize the key results and
how these support the study conclusions. Authors should indicate
the degree and main areas of uncertainty. Notable subgroup and
distributional effects should be discussed together with any
ethical and equity considerations, such as the use of sociodemo-
graphic characteristics or biomarkers to determine which sub-
groups should have access to treatment.151,152 It is also important
to relate the study findings to relevant decision-making
frameworks or thresholds to demonstrate the relevance of the
study to decision making for a relevant jurisdiction/setting.

Transparency and validation are essential for decision makers
to have trust and confidence in economic data. A section on study
limitations should include a discussion addressing the impact of
assumptions and methodological choices that were made in the
conduct of the study. Such assumptions and choices give rise to a
number of areas of uncertainty. Any limitations arising from dis-
crepancies in tests of model validity (or absence of validation)
should also be discussed.130,133

It is important to discuss the potential impact of the research on
patients, policy, or practice and highlight how the study advances
knowledge. In this respect, the discussion section should relate the
studyfindings back to the original decisionquestion and explainhow
the results might affect the reader’s understanding of the decision
problem. The studyfindings should be discussed in the context of the
current literature and possible explanations provided for differing
results from previous studies. The generalizability (external validity)
and potential transferability of the study findings to other settings
Example of Item 26: Study findings, limitations,
generalizability, and current Knowledge153

[e.g., limitations]: “This analysis has important limitations.
First, we assume homogenous population mixing. This
assumption may over- or under-estimate the benefits of
[polymerase chain reaction (PCR)] testing; however, we have
calibrated our model to reflect observed data, using a
transmission multiplier. When relevant, we selected values
or made assumptions which would provide a conservative
estimate of the benefits of testing (PCR sensitivity, test cost,
transmission reduction after a negative test), and then varied
these values widely in sensitivity analyses. Second, we do not
address supply chain lapses which could impact the
feasibility of implementing these strategies. Third, we
exclude several factors that may result from expanded
testing that would render these strategies even more cost-
effective, including averting quality-of-life reductions due to
[coronavirus disease 2019 (COVID)]-related morbidity or self-
quarantine-related mental health issues, preventing school
closure-related workforce gaps, increasing economic
purchasing, and enabling economic activity to reopen due to
reduced COVID incidence. We also assume that
transmissions vary with a constant daily rate by disease
state; emerging data suggest that infectivity may be highest
early after acquisition of the virus. If true, testing strategies
which diagnose people in early or asymptomatic stages of
infection would be of higher value. Finally, we do not model
contact tracing, which is likely to be a critical tool to respond
to a patchwork of surging outbreaks over time.”



ISPOR REPORT 27
should also be discussed. Finally, the discussion section should pre-
sent future research directions. Questions related to the research
problem that remain unanswered after the study or have become
more focused as a result of the study should be presented.

Other relevant information
Item 27. Source of funding: Describe how the study was

funded and any role of the funder in the identification, design,
conduct, and reporting of the analysis

Explanation. Funding relationships in economic evaluation
have been shown to correlate with the direction of findings.154-161

Authors should describe any relationship of the funders to other
organizations or individuals with a financial or other interest in
the work including nonmonetary sources of support. If no funding
or nonmonetary support was received, authors should so state.
Example of Item 27: Source of Funding162

“This work was supported by the [National Institute for
Health Research (NIHR)] School for Primary Care Research
(grant reference 117a). [The author] was funded by NIHR
Research Professorship (NIHR-RP-02-12-012). A trial steering
committee provided independent supervision on behalf of
the funder and sponsor (University of Bristol) and an
independent data monitoring committee oversaw safety.”
Item 28. Conflicts of interest: Report authors conflicts of
interest according to journal or International Committee of Med-
ical Journal Editors (ICMJE) requirements.

Explanation. Authors should declare anything that readers
might think is a competing interest, regardless of whether the
authors themselves feel their impartiality is affected. Authors may
be unaware of their bias, believe they are impartial, or believe that
multiple COI cancel each other out and use this to justify keeping
potential COIs concealed.163-166 COI information may further help
the reader interpret the credibility of the results. In the absence of
a journal policy, we suggest that authors complete a standard COI
form (eg, that of the ICMJE,167 http://www.icmje.org/conflicts-of-
interest/). At a minimum, authors should declare financial in-
terests present within 36 months before publication and any other
interests that could appear to have influenced the work.
Example of Item 28: Conflicts of Interest162

“All authors have completed and submitted the ICMJE Form
for Disclosure of Potential Conflicts of Interest. Dr Thompson
reports that he has received funding from Alere Inc to
conduct research on C-reactive protein point-of-care tests,
has received funding from Roche Molecular Diagnostics for
consultancy work.”
Discussion

We hope this update of the CHEERS statement will be useful to
those who need to identify, prepare, and interpret reports of health
economic evaluations. Despite the promotion and increased number
of available health economic evaluations and the availability of
CHEERS in multiple languages since 2013, there is still some indica-
tion that CHEERS could be more widely and appropriately used. A
convenience sample of 50 articles citing CHEERS revealed only 42%
(95%confidence interval28-56)madeanappropriateuseofCHEERS.5

This is a similar rate to that observed in other major reporting
guidelines (CONSORT, PRISMA,AnimalResearch: Reportingof InVivo
Experiments [ARRIVE]). The same study also found that the
inappropriate use of CHEERS increased from its time of publication.

In creating this update, we also wanted to ensure the
broadest possible application of CHEERS. Previous concerns
raised about its lack of applicability in CBAs were understand-
able, given original CHEERS guidance leaning strongly toward
proving direction for those conducting CEAs (including CUAs).
This was driven, in part, by the small prevalence and impact of
published CBAs at the time of the original CHEERS guidance.
Nevertheless, it is clear that broader characterizations of the
benefits of healthcare, in concert with the promotion and
publication of other forms of economic evaluation, such as CBAs
and distributional CEA, are becoming increasingly important.
Health economic evaluation is also finding increasing applica-
tion across a wider spectrum of health interventions. We hope
the revised CHEERS statement addresses these concerns.

We are also aware that the final checklist reflects the perspec-
tives of the TF members, PPIE advisors, Delphi Panel members, and
peer reviewers involved. Although nominal group techniques such
as the Delphi approach are intended to minimize the unnecessary
influence of dominant experts in a group, we acknowledge the
output of these processes is only as good as the experience and
perspectives represented. Despite seeking a diversity of expertise, it
is possible that more could be said for specific applications of
CHEERS for interventions that have impacts beyond health (eg,
educational, environmental, social care). Wewould encourage those
who see opportunities to expand CHEERS 2022 items or to create
additional reporting guidance that provides clarification in specific
areas to provide feedback to, or work with, one ormore members of
the CHEERS TF to develop CHEERS extensions in these areas.

The updated guidance is also anticipating future developments in
the conduct and reportingof published health economic evaluations.
These include the use of health economic analysis plans, model
sharing, and the increasing involvement of stakeholders in health
research, includingengagementwith communities, patients, and the
public. Although some on the Delphi Panel suggested these de-
velopments did not warrant their own reporting items, the TF ulti-
mately felt addressing these developments through the creation of
separate items could foster awareness of their use and development.

Given that there is an ever-increasing need for clarity of in-
formation to support healthcare decision making and attention to
healthcare expenditure, we anticipate the role of published health
economic evaluation to become even more important. Although
we hope the CHEERS 2022 statement and accompanying resources
will ultimately improve the quality of reporting (and decision
making), the impact of the original CHEERS statement on
reporting quality is still uncertain. A formal evaluation study is
ongoing and results will be available in 2022.168 In the meantime,
we have focused our attention on strategies to increase the
appropriate use of CHEERS, including creating a wider range of
tools and resources for editors and authors, seeking endorsement
across a larger group of journals, and increasing outreach efforts.

We also recognize researchersmay alsowish to translate CHEERS
2022 into other languages. In these cases, we would encourage
appropriate methods56,169 and collaboration with one or more TF
members to ensure consistency with CHEERS. We encourage
authors, peer reviewers, and editors to regularly consult the CHEERS
2022 webpage and to provide feedback on how it can be improved.

http://www.icmje.org/conflicts-of-interest/
http://www.icmje.org/conflicts-of-interest/
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Conclusions

ThisExplanationandElaborationReport is intendedtoaidusers in
appropriately applying the new CHEERS 2022 28-item checklist. The
CHEERS 2022 statement is primarily intended for researchers
reporting economic evaluations for peer-reviewed journals and the
peer reviewers and editors assessing them for publication. Never-
theless,we anticipate familiaritywith reporting requirementswill be
useful for analysts when planning studies. It may also be useful for
HTA bodies seeking guidance on reporting, given that there is an
increasing emphasis on transparency in decision making.
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