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Purpose. Evaluating interventions for cardiovascular disease (CVD) requires estimates of its effect on utility. We
aimed to 1) systematically review utility estimates for CVDs published since 2013 and 2) critically appraise UK-rele-
vant estimates and calculate corresponding baseline utility multipliers. Methods. We searched MEDLINE and
Embase (April 22, 2021) using CVD and utility terms. We screened results for primary studies reporting utility distri-
butions for people with experience of heart failure, myocardial infarction, peripheral arterial disease, stable angina,
stroke, transient ischemic attack, or unstable angina. We extracted characteristics from studies included. For UK
estimates based on the EuroQoL 5-dimension (EQ-5D) measure, we assessed risk of bias and applicability to a
decision-analytic model, pooled arms/time points as appropriate, and estimated baseline utility multipliers using pre-
dicted utility for age- and sex- matched populations without CVD. We sought utility sources from directly applicable
studies with low risk of bias, prioritizing plausibility of severity ordering in our base-case model and highest popula-
tion ascertainment in a sensitivity analysis. Results. Most of the 403 studies identified used EQ-5D (n = 217) and
most assessed Organisation for Economic Co-operation and Development populations (n = 262), although mea-
sures and countries varied widely. UK studies using EQ-5D (n = 29) produced very heterogeneous baseline utility
multipliers for each type of CVD, precluding meta-analysis and implying different possible severity orderings. We
could find sources that provided a plausible ordering of utilities while adequately representing health states.
Conclusions. We cataloged international CVD utility estimates and calculated UK-relevant baseline utility multi-
pliers. Modelers should consider unreported sources of heterogeneity, such as population differences, when selecting
utility evidence from reviews.
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Highlights

published up to 2013.

utility evidence for their own context.

e Published systematic reviews have summarized estimates of utility associated with cardiovascular disease

e We 1) reviewed utility estimates for 7 types of cardiovascular disease published since 2013, 2) critically
appraised UK-relevant studies, and 3) estimated the effect of each cardiovascular disease on baseline utility.

e Qur review 1) recommends a consistent and reliable set of baseline utility multipliers for 7 types of
cardiovascular disease and 2) provides systematically identified reference information for researchers seeking
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Cardiovascular diseases (CVDs) are a leading cause of
death and ill-health worldwide,' and they represent a
large share of health care spending across countries.”
Funders should consider the cost-effectiveness of inter-
ventions for CVDs compared with other possible uses of
their budget. Many governments use thresholds based on
cost-utility (a measure of cost-effectiveness) to approxi-
mate the cost to a health system of one funding decision
preventing other investment opportunities. In health
care, a cost-utility analysis measures the benefits and
harms of an intervention by adjusting life expectancy for
expected utility (usually representing health-related qual-
ity of life).

Utility is most commonly measured indirectly. This
involves 1) study participants describing their health
state using a standardized system, then 2) the researcher
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valuing the description according to general population
preferences (tariffs).” Descriptive systems include the
EuroQol 5-dimension descriptive system® (EQ-5D),
Health Utilities Index’ (HUI), and the 12- and 36-item
versions of the Short Form Health Survey®® (SF-12 and
SF-36). To generate a preference-based measure of utility
from the SF-12 or SF-36, researchers must convert indi-
vidual items to the SF-6D descriptive system'® or map
scores for the health domains it uses to the EQ-5D."!
Tariffs for the EQ-5D are available for many countries,'?
including the United Kingdom."? In some studies, parti-
cipants directly assign a utility value to their own health
state or one described. Direct measurement methods
include 1) EuroQol’s visual analog scale (EQ-VAS)® and
2) choosing between options varying a) time spent in
alternate scenarios (time tradeoff)'* or b) levels of risk of
experiencing them (standard gamble).” Comparisons
have shown that direct methods produce higher utility
values than indirect measures do.'> The EQ-VAS differs
from other utility measures (and arguably is conceptually
limited), because a score of 0 represents the worst health
state imaginable rather than death.®

Health economists often base cost-utility analysis on
decision-analytic models (hereafter “models”). These
models simulate the health states of an eligible popula-
tion, each with associated health-state utility values
(HSUVs). Most European guidelines express a prefer-
ence for HSUVs derived using indirect methods and val-
ued according to national tariffs.'® Most commonly,
they recommend the 3-level version® of the EQ-5D
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(EQ-5D-3L). In England and Wales, the National Insti-
tute for Health and Care Excellence’s (NICE’s) reference
case'’ stipulates that utility estimates must be based on
EQ-5D-3L health state descriptions valued using a UK
tariff."?

The Professional Society for Health Economics and
Outcomes Research (ISPOR) recommends that modelers
use systematic reviews to identify HSUVs'® and have
published guidelines for conducting and using evidence
from such a review.'” These guidelines recommend
accounting for uncertainty in HSUVs using probabilistic
analysis. Other guidelines®® emphasize the importance of
capturing the relative effect of a modeled disease on util-
ity by comparing its HSUV with the utility of the rele-
vant population at risk (the “baseline” population). To
do this, modelers can adjust the utility of a baseline
populations with a particular age, sex, and comorbidity
composition using an additive or multiplicative effect
(hereafter, “baseline utility multiplier” refers to a multi-
plicative effect). Evidence that age and gender have sta-
tistically significant effects on HSUVs for people
experiencing myocardial infarction (MI), stroke, and
angina®! also supports the use of baseline utility multi-
pliers in economic models of CVD interventions. The
baseline utility of a cohort reflects their age, sex, and
comorbidity composition, so multiplying this by a scalar
representing the effect of a health state on utility will
produce different HSUVs according to these factors.

NICE recommends preventive treatment (statins) for
people with a 10-y risk of CVD exceeding 10% on the
basis of their own cost-utility model (NICE CGI18l1,
2014).> For each of the 7 CVDs considered, the model
includes 1 health state for the first year experiencing the
disease and another for all later years. A systematic
review of clinical and cost-effectiveness evidence for sta-
tins>> partly informed the choice of HSUVs in the
CG181 model. We aimed to 1) review utility estimates
for the 7 CVDs considered in CG181 and 2) critically
appraise utility evidence and calculate baseline utility
multipliers to suit CG181 and other UK models.

Methods

We conducted and reported an international review
according to PRISMA guidelines,* cataloging included
studies. We summarized UK studies meeting the NICE
reference case for economic evaluations and assessed risk
of bias and applicability to yearly model states. For stud-
ies meeting the NICE reference case, we transformed
estimates to HSUVs for the first year experiencing the
disecase and after and calculated baseline utility

multipliers. We selected preferred baseline utility multi-
pliers for each health state.

Review

We searched for studies published between January 1,
2013, and April 22, 2021 (since the date of a previous
review>> of utilities for angina, MI, and stroke) assessing
utility for adults (aged > 18 y) who had experienced 1 of
7 prespecified CVDs. These diseases were heart failure,
MI, peripheral arterial disease (PAD), stable angina,
stroke, transient ischemic attack (TIA), and unstable
angina. We included studies surveying participants with
experience of the diseases, members of the general public,
or both. Although we were primarily interested in UK evi-
dence based on the EQ-5D, we included all countries and
recognized utility instruments in the search strategy so that
we would have alternative sources if UK and EQ-5D esti-
mates were not available for any health state. Recognized
direct methods were the visual analog scale, time tradeoff,
and standard gamble. Recognized indirect methods were
validated descriptive systems (e.g., EQ-5D, SF-36, HUI)
valued using published, preference-based tariffs.

We excluded studies that were unavailable in English,
those that recruited an unrepresentative subtype of an
included disease (for example, heart failure with pre-
served ejection fraction or severely disabling stroke), and
those that did not report measures of central tendency
and dispersion for utility. Because cost-utility models
may consider common comorbidities, we also included
studies that reported utility for CVD in people experien-
cing type 2 diabetes mellitus and chronic kidney disease.

We searched MEDLINE and Embase. Appendix 1
outlines the search strategy, which combined search terms
for utility with those for cardiovascular disease. We used
the specificity-maximizing MEDLINE filter validated by
Arber et al.?® to identify studies reporting utility and an
Embase translation provided by the authors (personal
communication, Julie Glanville, March 11, 2021; see
Appendix 1). We took the search terms for cardiovascular
disease from NICE CG181?* full guideline (see Appendix
1). Two reviewers screened electronically de-duplicated
search results for retrieval, resolving conflicts by consen-
sus. One reviewer assessed retrieved studies for eligibility.
We extracted and tabulated summary information from
all studies meeting our eligibility criteria.

Full Data Extraction and Critical Appraisal
(UK EQ-5D Only)

We extracted data from included studies that satisfied
NICE’s requirements for utility evidence, namely, those
that
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1. used the EQ-5D to measure utility in the UK popu-
lation or international population including the
United Kingdom (we included the 3- and 5-level ver-
sions but categorized estimates based on the 5-level
version as only partially applicable) and

2. valued health state descriptions according to the
standard UK tariff.

We assessed the quality of the studies included in the
analysis. We did not find published tools for this pur-
pose, so we developed a bespoke quality appraisal tool
using relevant guidance.'*?’2° Appendix 2 lists the cri-
teria that we included in our quality appraisal tool, which
comprised 1 set of criteria for applicability and another
for risk of bias. We reached an overall judgment for each
domain (directly applicable/partially applicable/not
applicable; low/potentially serious/serious risk of bias)
according to how likely the utility estimate would be to
differ if unmet criteria for that domain were met (detail
in Appendix 2). We excluded studies adjudged “not
applicable” from further analysis. We reported common
reasons for partial applicability and those for (poten-
tially) serious risk of bias.

Transforming Utilities to Apply to Common
Model States (UK EQ-5D Only)

We transformed raw utilities from UK studies using the
EQ-5D to HSUVs for the CG181 model. Appendix 4
shows the raw utility values and our transformations to
suit modeled health states (as well as the baseline utility
multipliers that we later calculated). The CG181 model
had yearly cycles and separate states for the first year
with a disease and all years after. For acute events, the
first year represented the year of the event, whereas for
chronic diseases it represented the year of diagnosis.
When studies provided estimates of utility at a single
time point, we assigned the estimate to the health state
for the first year if it was measured within 1 y of the car-
diovascular event or diagnosis and the state for later
years otherwise. We pooled baseline estimates across
arms of randomized control trials (RCTs) that either

1. reported estimates of baseline utility only or

2. had longitudinal data but fewer than 30 participants
in the control arm (we required a sample of 30 or
more people to calculate standard errors using the

central limit theorem™).

For other longitudinal studies, we used the area under
the curve (AUC) approach with linear interpolation
between reported time points to calculate either first-year

utility, utility after the first year, or both. In RCTs, we
used the arm best representing the untreated population
unless we thought that arms equally represented standard
of care, in which case we pooled them. For first-year
states, we calculated AUC between 0 and 12 months. If
estimates for 0 or 12 months were not available, we
assumed that these were equal to the closest time point
provided. For later-year states, we calculated AUC
across all available time points that were 1 y or more
after the event.

Calculating Baseline Utility Multipliers from
Transformed Utilities (UK EQ-5D Only)

Following ISPOR recommendations,' we calculated

baseline utility multipliers from the transformed HSUV
estimates. To do this, we divided each HSUV estimate by
an estimate of utility in a baseline population with the
same age and sex characteristics (and comorbidities if
appropriate) but without CVD. We used estimates of
utility for non-CVD controls when studies provided
them. Otherwise, we generated values using an age- and
sex-adjusted model fitted to data from the Health Survey
for England.®' To fit the model, we pooled responses
from the 2003, 2006, and 2011 surveys, because these
asked respondents whether a doctor had given them a
diagnosis of CVD. Appendix 3 provides details of this
model of baseline utility. We adjusted baseline utility for
age and sex because they are commonly reported for clin-
ical populations and often sufficiently capture variability
in the determinants of health utility. For these reasons,
many cost-utility models, including that underpinning
CG18l, stratify by these variables.

To characterize the uncertainty in each baseline utility
multiplier estimate, we repeated the calculation described
above for 10,000 samples of the corresponding mean
utility. We took the samples of mean utility from scaled
beta distributions fitted using the mean and standard
error of each raw distribution (see Appendix 4). We
scaled the beta distributions to be bound between —0.59
and 1 to reflect the possible range of EQ-5D index val-
ues.'® For estimates calculated by pooling or computing
AUC, we sampled the mean of each required estimate
from its raw distribution before transforming these into
a single HSUV sample.

Choosing Baseline Utility Multipliers for a
Cost-Utility Model

We chose a set of candidate sources of utility evidence
for our model from directly applicable studies with low
risk of bias. If we could not find satisfactory UK sources
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for a health state, we sought candidates with a low risk
of bias from studies in the wider review using EQ-5D in
comparable European populations.

To choose the final set of baseline utility multipliers
from the candidate sources, we prioritized the face valid-
ity of the estimated baseline utility multipliers relative to
each other. We sourced multiple utilities from single
studies when possible (especially for first and later years
experiencing the same disease) to preserve their relation-
ship in the study. Among studies that provided a plausi-
ble overall ordering, we preferred those that were likely
to ascertain a representative proportion of the popula-
tion with the disease (e.g., case series rather than inter-
ventional trials,* studies with larger sample size). We
consulted clinicians on the face validity of the final order-
ing of baseline utility multipliers.

Applying the Baseline Utility Multipliers in a
Probabilistic Cost-Utility Model

Modelers should apply the baseline utility multipliers in
cost-utility models probabilistically to account for uncer-
tainty in the effects of CVDs on utility. In each run of the
probabilistic analysis, they can sample an HSUV for each
health state by

1. sampling a value for the utility of the baseline popu-
lation (with the same mean age and proportion of
men but without CVD) using the model reported in
Appendix 3,

2. sampling baseline utility multiplier values for each
health state using the means and standard errors that
we have provided in Appendix 4, and

3. multiplying the sampled baseline utility by the
sampled baseline utility adjustments.

Modelers should use baseline utility for the baseline popu-
lations relevant to their decision problem, which may differ
from ours. This may involve developing their own models
to predict baseline utility that capture the causal determi-
nants of health utility that decision makers consider.

Results
All Studies

Figure 1 illustrates the systematic review process, by
which we identified 403 studies. Appendix 5 provides refer-
ence information, and Appendix 6 catalogs the following
characteristics for the studies that we included: country,
number of participants, utility instrument, and type(s) of
CVD. Of the 403 studies included, 349 used an indirect

t Identification of studies via databases and registers

=

=)

'g .
& Records identified from: Records_removed before screening:
b=} . _ Duplicate records removed

H Medline (n =2723) (n=2385)

= Embase (n = 4742)
— l

Records screened »| Records excluded
(n=5080) (n=4132)

o Reports sought for retrieval Reports not retrieved

.g (n=948) (n = 44)

@

“ l

@

Reports excluded:
No primary data (n = 172)
Reports assessed for eligibility Utility not reported as required
(n=904) (n=162)
No specified health states (n = 128)

No generic measures (n = 2)

J Unrepresentative subgroups (n=37)

Studies included in review

(n=403) Studies included in analysis

UK EQ-5D assessments (n = 29)
Similar European study (n=1)

In

Figure 1 PRISMA flowchart.

method to elicit utility, and 54 used direct methods (50
used EQ-VAS, 3 used time tradeoff, and 1 used standard
gamble). The descriptive systems used in the indirect meth-
ods were EQ-5D-3L (n = 181), SF-36 (n = 116), EQ-5D-
SL (n = 36), 12-item Short Form Health Survey SF-12
(n = 5), HUI version 2 (n = 3), and HUI version 3
(n = 2). Six studies used other generic instruments.

We identified studies assessing populations experien-
cing the 7 CVDs including heart failure (n = 111), MI
(n = 69), post-MI (n = 35), PAD (n = 45), stable
angina (n = 34), stroke (n = 172), poststroke (n = 76),
TIA (n = 14), post-TIA (n = 7), and unstable angina
(n = 25). Forty-three studies assessed UK populations,
263 were based in other Organisation for Economic
Cooperation and Development (OECD) countries and
97 in non-OECD countries. Twenty-two studies assessed
populations with comorbid diabetes and 4 of those with
chronic kidney disease.

Identifying Studies Relevant to the NICE Reference Case

Table 1 summarizes the characteristics of 29 included
studies reporting a utility value generated from the EQ-
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5D and collected (at least partly) in a UK setting.!” Two
studies assessed populations with comorbid type 2 dia-
betes mellitus, and none assessed those with comorbid
chronic kidney disease. Twenty-seven of the 29 studies
analyzed reported raw utility associated with the diseases
assessed, whereas 2 studies reported additive decrements
from regression models.

Appendix 7 presents detailed study characteristics,
including our assessments of applicability and risk of
bias. We judged estimates from 14 studies to be directly
applicable to a health state in the CG181 model and
those from 15 to be partially applicable. The reasons for
partial applicability were as follows. Eight had poten-
tially unrepresentative populations (e.g., defined by elig-
ibility for a treatment,™*">>% by diagnosis of a
condition subtype,®® or by symptoms rather than diag-
noses>! such as spasticity after stroke®' or intermittent
claudication for PAD?’*). Six used the EQ-5D-
5373940493859 Qeven were international studies with
some non-UK participants (although all used the UK
tariff) 3436.38.39.46.54.57

We assessed risk of bias to be low for 20 studies and
potentially serious in 9: 5 because of selection bias (e.g.,
due to low response rate,*’*** loss to follow-up,*® or
recruiting volunteers only*’), 3 because of partial proxy
responses,*'**¢ and 1 because EQ-5D was mapped from
another outcome measure.”®

Figure 2 shows the HSUV for each study included in
the analysis, compared with an age- and sex-matched
baseline utility. Figure 3 shows the estimates of mean
baseline utility multipliers for each health state, heteroge-
neity within health states, and relevant study characteris-
tics. Except for the 2 estimates for post—stable angina
(after the first year), health states that had multiple esti-
mates showed substantial heterogeneity (I* > 79.4%).

The baseline utility multiplier for the first year of
stroke was smaller than that for later years in each study
reporting both.*'#%-338 First-year and later-year baseline
utility multipliers were similar for MI, with the exception
of 1 comprehensive study>® that estimated a smaller
effect on utility for later years. There was no strong evi-
dence for a difference between the baseline utility multi-
pliers for the first and later years experiencing stable
angina. We did not find any studies reporting estimates
of utility after the first year experiencing heart failure or
PAD and so assumed that the HSUV for these condi-
tions was the same in later years.

The baseline utility multiplier estimates for heart fail-
ure and stroke among people with type 2 diabetes melli-
tus were smaller than those for people with no diabetes.
It was not clear, however, whether comorbidities

modified the effect of MI on utility, either in the first or
later years.>

Studies that we classified as at higher risk of bias
appeared to estimate larger baseline utility multipliers
than those we classified as low risk. However, this satis-
fied only a conventional definition of between-stratum
differences (P < 0.05 by partitioned heterogeneity test)
within the stroke health state.

Recommended Multipliers

Our preferred source for stroke baseline utility multi-
pliers (first year 0.81 = standard error 0.010, then 0.79
+ 0.014) and TIA (0.90 = 0.011, then 0.89 = 0.013) is a
single case series recruiting participants and healthy pop-
ulation controls from primary care practices across one
English county.*®

We also prefer a single case series of people recently
admitted to 3 British hospitals for acute coronary syn-
dromes™ to calculate baseline utility multipliers for
unstable angina (0.74 = 0.011, then 0.74 = 0.016) and
MI (0.82 £ 0.008, then 0.83 = 0.013). A case series
ascertaining a high proportion of MIs in England over a
5-y period®® is also available (0.88 * 0.002, then
0.90 = 0.004). However, relying on the second study
would compromise the face validity of the set of multi-
pliers, as it implies that MI has less impact on utility
than stable angina. Therefore, we prioritized the consis-
tency between states provided by the first study® and
explored the impact of preferring the second? in sensi-
tivity analysis.

In the absence of case series, we recommend basing
the effect of heart failure (both first year and after,
0.73 = 0.021) on evidence from an RCT. This trial had
broad eligibility criteria and recruited from various ser-
vices across 2 sites in England. Similarly, we prefer evi-
dence from an RCT conducted across several British
hospitals®® to inform the baseline utility multiplier for
stable angina (0.86 = 0.006, then 0.87 £ 0.007). We did
not identify any satisfactory UK estimates for PAD.
Having reviewed available data from other countries, we
selected an estimate (0.76 = 0.018) derived from a Dutch
population,®® as 1) we judged it to be relatively compara-
ble to the UK setting and 2) the authors provide valua-
tions according to the British tariff. We provide the same
calculations and characteristics for this study as for UK
studies in Appendix 4 (2) and Appendix 7 (2).

Figure 4 reports the baseline utility multipliers we rec-
ommend compared with those used in CG181. The larg-
est differences are for stroke, which was the most severe
state in CG181 but had a smaller effect and severity
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Figure 2 Mean utility for cardiovascular diseases and predicted baselines, UK EQ-5D estimates.
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Figure 3 Mean baseline utility multipliers for cardiovascular diseases, UK EQ-5D estimates.
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Figure 4 Recommended baseline utility multipliers compared with those NICE CG181 uses.

ranking in our recommendations. CG181 weighted utility
estimates for mild, moderate, and severe strokes from a
2003 meta-analysis®® according to evidence from a UK
RCT.%> However, that RCT excluded people with mild
strokes, and severe cases predominated. In contrast, our
preferred study of a comprehensively ascertained sample
of people experiencing stroke in UK primary care reports
that mild strokes are most common and severe ones
rare.* Weighting CG181°’s HSUVs according to this case
mix produces an HSUV estimate similar to our chosen
source (0.77). For both MI and UA, the differences
between first-year and later-year estimates are noticeably
greater in the CG181 HSUVs than in our preferred
values.

Discussion
Summary of Findings

We identified a great number and variety of utility esti-
mates for CVD published since 2013. Although most
studies used EQ-5D, 3 direct methods and indirect meth-
ods using other descriptive systems were also repre-
sented. Although most assessed UK or other OECD
populations, many other countries were represented. We
restricted our analysis to UK studies based on the EQ-
SD and calculated baseline utility multipliers that were
relative to age- and sex-matched controls. However,

conspicuous heterogeneity in baseline utility multipliers
remained the norm across types of CVD.

We can deduce that the observed heterogeneity most
likely derives from differences in case mix, resulting from
varying eligibility criteria. Case series emerged as the
study type most likely to produce a representative sam-
ple of its intended population. However, we could not
always determine the ways in which cohorts vary based
on reported study characteristics. Most notably, baseline
utility multipliers from Munyombwe et al.>> and Pockett
et al.”> were considerably different, although both were
case series enrolling participants hospitalized for MI.

Our recommendation of a study that produced a more
severe baseline utility multiplier for unstable angina than
for MI may benefit from further explanation.” As well
as wanting to preserve the relationship found within that
study, we thought that there was a clinical rationale for
the ordering. Although the initial effect of an MI may be
substantial, rapid revascularization and other interven-
tions may on average be more likely to limit ongoing
angina symptoms than interventions for unstable angina.

Comparison with Other Literature

Betts et al.®® updated Smith et al.’s*> systematic review
of utility estimates for angina, MI, and stroke to 2018
and also included PAD. The authors summarized the
distribution of estimates found, stratified by instrument,
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and analyzed trends over time. Another systematic
review (2021) of HSUV:s for heart failure®” also summar-
ized the distribution of estimates and examined heteroge-
neity in population definitions, derivation methods, and
statistics used for reporting. An international review®
(2021) of cost—utility analyses using published HSUVs
for CVD between 1977 and 2016 stratified these by
instrument and assessed whether models defined popula-
tions in a different way to the primary source. Lastly, a
systematic review and meta-analysis (2022) of HSUVs
for stroke critically appraised evidence, pooled estimates
measured using each instrument, and explored effects of
respondent characteristics on pooled estimates using
stratification and meta-regression.®’

Our quantitative analysis differed from those of previ-
ous reviews in 4 main ways. First, we focused on studies
meeting a particular reference case. In particular, we
excluded studies assessing subgroups that are not neces-
sarily typical of a wider disease (e.g., heart failure with
preserved ejection fraction). Second, we used AUC to
combine utility estimates at different time points,
whereas other reviews do not bring together longitudinal
data. Third, we calculated baseline utility multipliers for
use in economic models. Fourth, we did not meta-
analyze estimates.

Strengths and Limitations

We calculated baseline utility multipliers to suit a model
with a 1-y cycle length and account for the effect of CVD
on age- and sex-specific estimates of general population
utility multiplicatively. This is a common way to apply
HSUYVs in decision models, and we hope that modelers
will find the baseline utility multipliers provided useful.
Presenting baseline utility multipliers will also discourage
the use of absolute HSUVs as if they were multipliers
(e.g., this is the case in the original CG181 model). Doing
so will overstate the effects of health states on utility. The
best way to represent the effect of chronic diseases such
as heart failure, PAD, and stable angina on utility over
time remains unclear, especially if (as we found) pub-
lished evidence is cross-sectional or does not report time
from diagnosis.

The model we updated contains health states with dif-
ferent preconceived levels of severity. For one health
state (MI), we found that it was not possible to choose
the study with the most comprehensive ascertainment
(Munyombwe et al.>?) without sacrificing face validity in
the ordering of HSUVs between states. To ensure that
we chose a consistent set of sources, we took a holistic
view of evidence across states.

Implications

The considerable unreported heterogeneity we found
emphasizes the importance of 1) using systematic reviews
to identify utility evidence for cost—utility models and 2)
converting estimates identified to baseline utility multi-
pliers to provide a range of comparable values. Modelers
who choose HSUVs using rapid searches for plausible
values are very likely to rely on values that differ from
others they might have found for reasons over and above
sampling error. This is illustrated by the comparison
between our recommended baseline utility multipliers
and those used in the original CG181 model. Future
research could investigate the range of potential baseline
estimates that could be used for cost-utility models and
explore the impact of using updated baselines, reflecting
trends and changes in the health status of the general
population.

One question arising after reviewing the evidence is
whether to synthesize available estimates or choose indi-
vidual sources. Meta-analysis offers a way of synthesiz-
ing multiple credible estimates of utility for a population,
given these have been derived using the same instrument.
The prevailing advice is that analysts should consider
quantitative synthesis of HSUVs only if they constrain
their evidence base to homogeneous settings.”” Our
review met these criteria, including only studies from
UK populations measured using EQ-5D-3L valued using
the same UK tariff. Nevertheless, we observed obvious
heterogeneity in the values that we found, which we sus-
pect to be due to differences in participant selection. We
therefore decided not to meta-analyze the results. Unre-
ported heterogeneity also meant that meta-regression to
explore the effect of reported characteristics on baseline
utility multipliers would be inappropriate.’”

The factors that modelers consider in choosing indi-
vidual utility sources should be informed by their partic-
ular decision context. Our critical appraisal tool assesses
studies based on not only their risk of bias but also their
applicability to the NICE reference case. We urge
reviewers working in other jurisdictions to adapt the
applicability criteria to suit local guidelines. Future
research is also needed to refine the tool, for example, to
explore whether specific study types such as case series
should be preferred. Even so, such a tool should be used
only to provide a list of candidate sources from which to
choose utility evidence. Modelers should still judge can-
didates based on factors such as population ascertain-
ment and, in multistate models, face validity of HSUV
severity orderings. It is also important to explore the
effect of prioritizing each of these factors using sensitiv-
ity analyses.
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Lastly, modelers must decide whether to model changes
in utility over time since a cardiovascular event or diagno-
sis. Markov models often simulate immediate utility asso-
ciated with the incidence of a disease in one cycle and a
separate utility in later cycles. This is a natural approach
for acute diseases such as acute coronary events and stroke
but may not be appropriate for chronic diseases.

Conclusions

A previous cost-utility model of preventative treatment
for CVD?? identified HSUV evidence using a systematic
review. We updated this review, cataloged international
CVD utility estimates, and calculated UK-relevant base-
line utility multipliers for the 7 health states modeled.
We identified many studies assessing utility for CVD in a
variety of countries (mostly OECD) and using a variety
of methods (mostly EQ-5D). For each condition, there
was considerable heterogeneity in the baseline utility
multipliers that we derived from UK studies using the
EQ-5D. Formal assessment of applicability or risk of
bias only partially explained this heterogeneity.

Primary studies do not always report sources of het-
erogeneity, such as recruitment factors leading to case-
mix differences. Therefore, a systematic review and criti-
cal appraisal of utility values may not be enough to
ensure that modelers choose the most appropriate set of
estimates. To select a set of baseline utility multipliers,
we also needed to consider the face validity of suitable
estimates relative to other available estimates for the
same disease as well as those for related diseases. We
advise that future modelers generating economic evi-
dence relating to CVD use our recommended baseline
utility multipliers or follow similar principles to estimate
evidence fitting their requirements.
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