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> Decision makers are increasingly concerned about both cost-effectiveness
and affordability of new health technologies, resulting in the use of
willingness to pay (WTP) cost-effectiveness thresholds (CET) and budget
impact thresholds (BIT) as one of the criteria for healthcare decision
making.12
> Cost-effectiveness and affordability are typically addressed separately using
cost effective analysis (CEA) and budget impact analysis (BIA) respectively.
This may produce conflicting conclusions as, although a CEA may show the
incremental cost-effectiveness ratio for a new technology is below a CET, it
may still be beyond the affordability of a payer.?
> Cost-effectiveness acceptability curves (CEAC) have been widely used to
summarize uncertain CEA results. However, this method ignores the
budgetary resources necessary to fund the technology and assumes risk
neutral in valuing uncertain costs and effects.> Affordability curves (AC)
have been used, though less often, to present the probability that an
intervention is affordable at different budget levels.* However, this ignores
whether the technology is deemed cost-effective and assumes an
additional budget is available.
Cost-effectiveness affordability curves (CEAFC) have been proposed to
simultaneously consider both cost-effectiveness and affordability,
combining CEA and BIA results graphically in a single curve and showing the
joint probabilities of an intervention being both cost-effective and
affordable at varying CETs and BITs.*
> Since 2021, cost-effectiveness risk-aversion curves (CERAC) have been
proposed as an additional tool to inform decision making, by estimating the
net benefit-to-risk ratio for a wide range of CETs and incorporating a
common minimally acceptable net monetary benefit (NMB) as decision
markers’ preferences over uncertain costs and effects.®
The objectives of this study were to critically review the recent applications
of CEAFCs and CERACs in economic evaluations of healthcare
technologies/programs and draw implications for future research.
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Search results
> 126 abstracts were screened, with 113 and 8 studies excluded at abstract and full-text review stage, respectively.
Seven studies were included for detailed review; all reported CEACs and ACs, six CEAFCs and two CERACs (Table 1).
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Disease areas and interventions

> Four new therapy areas were included (breast cancer, HIV, dengue, and dentistry).

> A mixture of interventions were assessed: treatments (3), vaccinations (2), prevention programme (1), and diagnostic
testing (1).

Perspective

> Five countries were reported with three new country settings (UK, Switzerland, The Netherlands) since the 2017
review.

> All studies used either a healthcare system or payer perspective.

Study and model types
> CEAFCs were used in either CEA alone (4) or combined CEA/BIA (3) while CERACs were only used in CEAs.
> Decision trees (4) and Markov models (2) were used and one study was trial based withouta model.
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Results (continued)

Analyses

> All identified studies reported results on the probability of cost-effectiveness based on CEACs and separately the results
on the probability of affordability based on ACs.

> Six studies reported the joint probability of cost-effectiveness and affordability based on CEAFCs with only two studies
including a CERAC to help inform risk-averse decision makers.

Results and conclusions

> Three studies found consistent results on cost effectiveness and affordability including one study found better benefit
to risk of the intervention as an additional information.

> Four studies found some conflicts between cost-effectiveness, affordability and risk-adjusted benefit to risk of
interventions.

> Authors stated that their aim of using ACs, CEACs and CERACs was to help facilitate more informed decisions for
decision makers.

Conclusions

> The current review may not identify all relevant studies but it shows the use of CEAFC has recently extended from
mainly for public health interventions in developing countries, as previously reported, to cancer and dentistry
treatment in developed countries.

Decision makers’ risk attitudes toward uncertain costs and outcomes play an important role in coverage and
reimbursement decisions of new technologies. The CERAC is a relatively new method in health economics literature to
assist risk-averse decision makers. CERACs can be constructed using different approaches, each with strengths and
weakness.'® Further empirical studies are needed to identify the best approach.

CEAC, CEAFC and CERAC can be jointly used in model based CEA alone, or combined CEA with BIM, and even trial based
CEA without model to provide more comprehensive information required by risk-averse healthcare decision makers.
Increased use of these methods in areas with potential conflicts between cost-effectiveness and affordability, such as
gene therapies with a high one-off cost, rare disease treatments with very high costs for a small number of patients, or
cancer treatments with high costs and large numbers of patients or even preventive interventions with a low cost but
an enormous number of participants, may be useful to inform healthcare decision makers who are generally risk averse
towards uncertain costs and/or health benefits.
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> A targeted literature review was performed to update a previous review on
the use of CEAFCin 2017°and to review the use of CERAC since 2021.

> The search was conducted in OVID-catalogued databases (Embase and
Medline) using predefined search terms, including “cost-effectiveness
affordability curve” or “cost-effectiveness risk-aversion curve”. A grey-
literature search in Google/Google Scholar was also conducted.

- The search was limited to English studies and covered 1t August 2017 to
10th April 2023.

- Only economic evaluation studies reporting the use of ACs, CEAFCs and/or
CERACs in addition to CEACs to evaluate health care technologies or
programs were included.

> A reviewer determined the suitability of abstracts retrieved against the
predefined inclusion and exclusion criteria. After initial screening, the full-
text of included abstracts were appraised by two reviewers using the same
inclusion and exclusion criteria.

> Once the full-text studies were identified, study information, methodology
and author conclusions were extracted with use of CEAFC and CERAC were
noted for analysis.
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Table 1. Economic analyses which used the CEAFC and CERAC method since August 2017

Model typ Data used Analysis
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Study Therapy Type of Perspective
type area ntervention

*Yi et al. 20197 UK CEAand Breast Treatment Payer Markovmodel;  Data from published
BIA cancer Lifetime models
China CEA HIV Diagnostics Health service Decision Tree; NC Test results, cost
20208 testing providers
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Netherlands healthcare model; 5 years cost
insurance
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SITELIEXS 1M Indonesia CEAand Dengue Vaccination+  Health care and Decision tree; 10  Vaccine coverage, efficacy,
BIA screening payer years screening accuracy, costs
Switzerland CEA Breast Treatment Healthcare Markovmodel;  Data from a published
cancer Lifetime model
CEA Dentistry  Prevention Payer Decision tree; 2 Health outcome, utility,
programme years cost
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