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Abstract

Aims Clinical guidelines for improving the patients’ quality of care vary in clinical practice, particularly in super‐aging socie-
ties, like in Japan. We aimed to develop a set of appropriate‐use criteria (AUC) for contemporary heart failure (HF) manage-
ment to assist physicians in decision making.
Methods and results With the use of the RAND methodology, a multidisciplinary writing group developed patient‐based
clinical scenarios in 10 selected key topics, stratified mainly by HF stage, age, and renal function. Nine nationally recognized
expert panellists independently rated the clinical scenario appropriateness twice on a scale of 1–9, as ‘appropriate’ (7–9),
‘may be appropriate’ (4–6), or ‘rarely appropriate’ (1–3). Decisions were based on clinical evidence and professional opinions
in the context of available resource use and costs. An interactive round‐table discussion was held between the first and second
ratings; the median score of the nine experts was then assigned to an appropriate‐use category. Most clinical scenarios with-
out strong evidence were evaluated as ‘may be appropriate’. Frailty assessments in elderly patients (age ≥ 75 years), regard-
less of the HF stage, and advanced care planning in patients with stage C/D HF, regardless of age, were considered
‘appropriate’. For HF with reduced ejection fraction, beta‐blocker administration in elderly patients (age ≥ 75 years) with heart
rate < 50 b.p.m. and mineral corticosteroid receptor antagonist use in elderly patients (age ≥ 75 years) with an estimated glo-
merular filtration rate < 30 mL/min/1.73 m2 were considered ‘rarely appropriate’.
Conclusions The HF management AUC provide a practical guide for physicians regarding scenarios commonly encountered in
daily practice.
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Introduction

Heart failure (HF) is a rapidly growing, epidemic problem
worldwide and is associated with high morbidity, mortality,
and cost.1,2 Heart failure societies provide clinical practice
guidelines with recommendations applicable to patients
with HF, to improve patients’ quality of care.1,3,4 However,
care remains variable in many situations encountered in
everyday practice, owing to a paucity of evidence from

large randomized clinical trials (RCTs) regarding factors
such as the appropriate timing of advanced care planning
(ACP) and a wide range of clinical patterns that are ex-
cluded from RCTs (e.g. advanced age or chronic kidney
disease). This raises questions regarding the appropriate
timing for as well as the overuse or underuse of HF
management.

To identify critical practical barriers and gaps in care and
knowledge, several scientific statements have been
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developed to summarize the current findings in areas with in-
complete evidence.5,6 Unfortunately, these efforts have dem-
onstrated that a lack of evidence in this field is pervasive,
with inconclusive evidence regarding important outcomes,
such as the quality of life, physical function, and maintenance
of independence, in patients with advanced age and concom-
itant disease, making it difficult to identify appropriate inter-
ventions. Accordingly, there is a critical need for more
practical guidance in areas with incomplete evidence to trans-
form clinical guideline recommendations into clinically action-
able information.

Appropriate‐use criteria (AUC) have been developed in
various fields (e.g. the fields of coronary revascularization
and imaging) to complement clinical practice guidelines.7,8

The AUC scientifically summarize the expert consensus, serv-
ing as practical guidance for assessing and better understand-
ing variability in opinion.9,10 AUC have been applied in
real‐world clinical practice, along with various registries, and
they demonstrated the strong possibility of the overuse of
percutaneous coronary intervention in real‐world
practice11,12; this has contributed to a decline in revasculari-
zation for inappropriate indications.13

However, to date, there are no AUC in HF management.
Physicians and caregivers often have to make decisions with-
out adequate evidence or a consensus expert opinion in cases
with advanced age or chronic kidney disease, suggesting that
the need for AUC is the greatest in such vulnerable popula-
tions. Therefore, the multidisciplinary working group (WG)
(i) developed 10 key topics of HF management on the basis
of detailed literature review and interactive discussion in
the WG; (ii) stratified the key topics into 80 scenarios mainly
by HF stage, age, and renal function; and (iii) evaluated the

appropriateness of each scenario by scientifically aggregating
the opinion of an expert panel using RAND methodology, to
provide a framework for the assessment of practice patterns
that will facilitate physician decision making.

Methods

Briefly, the RAND methodology in the medical field is a qual-
itative method used for evaluating the appropriateness of
various management strategies for which sufficient evidence
is not available.14 This method entails expert panellists who
anonymously reply to repeated questionnaires and subse-
quently receive feedback from interactive discussion with
the panellists (the Delphi approach). The purpose of this pro-
cedure is to reduce the variety of responses among the
panellists and obtain the most reliable conclusions (Figure
1).14,15 An AUC document has two main purposes: (i) as a
clinical tool, it can assist physicians in better informing pa-
tients of their therapeutic options; and (ii) as an administra-
tive and research tool, it can provide a means of comparing
management patterns among physicians.

Development of key topics and clinical scenarios

First, the multidisciplinary WG performed a systematic litera-
ture review to identify important topics of HF management
encountered in daily practice that required a few variables
necessary for the decision‐making process for physicians
and caregivers (e.g. age, HF stage, and renal function). The
WG estimated that >20 key topics and 100 separate clinical

FIGURE 1 The RAND methodology for the development of appropriate‐use criteria for heart failure. This is a qualitative method used for evaluating
the appropriateness of various management strategies for which sufficient evidence is not available. This method entails expert panellists who anon-
ymously reply to repeated questionnaires and subsequently receive feedback from interactive discussion with the panellists (the Delphi approach). The
purpose of this procedure is to reduce the variety of responses among the panellists and obtain the most reliable conclusions. WG, working group.
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scenarios would be required; however, a level of granularity
in this framework would be troublesome and unlikely to ad-
vance the objective of this study. Accordingly, once the key
topics and clinical scenarios were drafted by the two core
members (S. S. and S. K.) of the WG, the other WG members
(board‐certified cardiologists) provided feedback, which led
to substantial improvements in the selection of key topics
and clinical scenarios. Finally, the WG developed four key
topics related to multidisciplinary care and six key topics re-
lated to pharmacological therapy and implantable
cardioverter‐defibrillator (ICD). The 10 key topics are as
follows:

Multidisciplinary care in contemporary HF

1 Timing of ACP
2 Timing of dietary consultations with dietitians
3 Timing of frailty assessments
4 Timing of rehabilitation consultations with physical thera-

pists Pharmacological approaches and ICDs in contempo-
rary HF

5 Administration of an angiotensin‐converting enzyme in-
hibitor (ACEI)/angiotensin receptor blocker (ARB) in pa-
tients with HF with reduced ejection fraction (HFrEF)

6 Administration of a beta‐blocker (BB) in patients with
HFrEF in sinus rhythm

7 Administration of a mineral corticosteroid receptor an-
tagonist (MRA) in patients with HFrEF who remain symp-
tomatic despite treatment with ACEIs and BBs

8 Administration of an angiotensin receptor neprilysin in-
hibitor (ARNI) in patients with HFrEF

9 Administration of a sodium‐glucose linked co‐transporter
2 (SGLT‐2) inhibitor in patients with HFrEF

10 Placement of an ICD in patients with HFrEF who have
class I indications

Regarding multidisciplinary care in contemporary HF, ACP
that takes account of preferences for place of death and re-
suscitation, assessment of nutritious status and dietary con-
sultations with dietitians, monitoring frailty and seeking
reversible causes of deterioration of frailty, and cardiac reha-
bilitation in clinically stable patients with HF to improve func-
tional capacity are all strongly recommended in the clinical
guidelines.1,3,4 However, no clinical guidelines have described
the optimal ‘timing’ of ACP, dietary consultations with dieti-
tians, frailty assessment, and rehabilitation consultations with
physical therapists; thus, the WG developed clinical scenarios
stratified by the situations frequently encountered in every-
day practice. As the HF stage and age would be the top prior-
ity when rating the appropriate timing of multidisciplinary
care, the WG stratified the key topics of multidisciplinary care
by the HF stage and age.

As for the pharmacological therapy for patients with
HFrEF, ACEI/ARB, MRA, and ARNI showed efficacy in reduc-
ing cardiovascular events in RCTs and are generally

recommended in the clinical guidelines.1,3,4,16–20 Recently,
dapagliflozin showed an efficacy in terms of HF rehospitali-
zation and death for patients with HFrEF.21 However, all of
these RCTs excluded patients with impaired renal function
[mostly estimated glomerular filtration rate
(eGFR) < 30 mL/min/1.73 m2], raising questions for the ap-
propriateness of administering these medications for pa-
tients with impaired renal function. Similarly, BBs showed
efficacies in RCTs and were recommended in the clinical
guidelines22,23; however, all of these RCTs excluded patients
with a lower heart rate (HR) (<60 b.p.m. in the Cardiac In-
sufficiency Bisoprolol Study II trial and <68 b.p.m. in the
Carvedilol Prospective Randomized Cumulative Survival
Study trial), raising questions for the appropriateness of ad-
ministering a BB for patients with lower HR. As the renal
function and age are the biggest concern when judging
the appropriateness of administering an ACEI/ARB, MRA,
ARNI, and SGLT‐2 inhibitor as well as HR when judging
the appropriateness of administering a BB, the WG strati-
fied the key topics of pharmacological approaches by age,
renal function, and HR.

Finally, an ICD is recommended in patients with symp-
tomatic HF and EF ≤ 35% despite ≥3 months of
guideline‐based medical therapy, regardless of age.1,3,4

However, the benefit of implementing ICD for eligible pa-
tients with a high risk of non‐cardiac death is not clear to
date.24 Thus, the WG stratified the appropriateness of the
ICD placement by age.

Panel selection

To prevent bias in the scoring process and ensure an appro-
priate balance in expertise, the expert panel was intentionally
made up of experts from various fields. The nine panellists in-
cluded five cardiologists working at community tertiary hospi-
tals (in Tokyo, Hyogo, and Nagano), two general practitioners
(from Tokyo and Saitama), one occupational therapist (from
Hiroshima), and one nurse (from Osaka). All panellists were
asked to state declarations of interest that might be per-
ceived as potential conflicts of interest; these are listed in
the Acknowledgements section.

First rating: no interaction

In the first round, the panellists were asked to rate each
clinical scenario, independently, on a scale of 1–9, by using
a Google Form‐based answer sheet. The panellists were
asked to recognize variability in various patient factors, lo-
cal practice trends, and a lack of evidence regarding HF
management in all possible clinical scenarios. The manage-
ment was considered appropriate when the potential bene-
fits, in terms of survival or health outcomes (symptoms,

302 S. Shoji et al.

ESC Heart Failure 2021; 8: 300–308
DOI: 10.1002/ehf2.13062



functional status, and/or quality of life), outweighed the
potential negative consequences of the management
strategy.9,14 Scores of 7–9 indicated that the management
was considered appropriate for the clinical scenario pre-
sented. Scores of 1–3 indicated that the management was
considered as rarely appropriate for the clinical scenario,
whereas scores in the mid‐range (4–6) indicated that the
management may be appropriate for the clinical scenario.

Second rating: after round‐table discussion at
Hiroshima

In the second round, which took place in Hiroshima on Octo-
ber 5, 2019, the panellists participated in an interactive
round‐table conference under the leadership of the WG (S.
S. and S. K.). At the conference, the WG provided the best
available evidence regarding each scenario to the expert
panel. After confirming the general assumptions and points
of confusion, the panellists again independently provided
their final rating for each clinical scenario through a Google
Form‐based answer sheet.

Aggregation and final judgement of
appropriateness

When generating the final results, each panellist’s rating had
equal weight, and the consensus was not coerced. The me-
dian numerical score was calculated for each clinical scenario
and then allocated to an appropriate‐use category, as defined
subsequently.

Median Score 7–9: appropriate care (green)
These scores represent an appropriate option for the man-
agement of patients in this population. As the benefits gener-
ally outweigh the risks, this is an effective option for
individual management; however, this may depend on the
physical condition of the individual patient and
patient‐specific preferences.

Median Score 4–6: may be appropriate care (yellow)
These scores reflect options that may occasionally be appro-
priate for the management of patients in this population,
given the variable evidence or agreement with respect to
the benefit/risk ratio, potential advantage based on practice
experience in the absence of evidence, and/or variability in
the population. The effectiveness of the treatment in individ-
ual care must be determined by physicians and patients on
the basis of additional clinical variables and patient
preferences.

Median Score 1–3: rarely appropriate care (red)
These scores reflect options that are rarely appropriate for
the management of patients in this population owing to the
lack of a clear benefit/risk advantage.

The primary objective of the present report was to provide
a tool for assessing the appropriateness of HF management in
various clinical scenarios. The consensus among ratings was
desirable, but achieving complete consensus among the di-
verse panellists would have been arbitrary and contrary to
the aim of the process.

Agreement was left unquestioned in the final assessment
of appropriateness; however, information regarding
agreement/disagreement was used by the WG to guide the
round‐table interactive discussion, emphasizing the
panellists’ areas of differences. It was also used to assess
whether the two rounds of ratings, with a substantial discus-
sion between the ratings, led to some consensus among the
panellists.

The degree of agreement between panellists, as described
by RAND, was evaluated for each clinical scenario. Agreement
among the panellists was defined as the condition in which
the ratings of at most two panellists fell outside the range
of the 3 points containing the median score; disagreement
was defined as the condition in which the ratings of at least
three panellists fell in both appropriate and inappropriate
categories.

General assumptions

In the clinical scenarios, specific patient groups (e.g. those
with dementia, malignancy, high‐frailty, do‐not‐resuscitate
status, or co‐morbidities likely to increase harm by manage-
ment) and personal social circumstances (e.g. lack of family
support, geographically unable to access medical resources,
or personal health insurance issues) were not considered.
All patients included in the clinical scenarios were receiving
standard care to modify known risk factors, as described in
the clinical guidelines, in the setting of standard outpatient
clinics. It was acknowledged that, despite the best efforts of
physicians, not all patients achieve target goals for cardiac
management; however, ongoing efforts and care plans to ad-
dress risk factors were assumed as continuing. The panellists
were required to assess the benefits and risks of manage-
ment, both with understanding of the feasible resource use
and costs, and in the context of an ideal situation in the near
future; thus, appropriateness could be categorized as high
even though the feasibility was low.

Although the panellists rated the clinical scenarios based
on the published literature, many daily HF management prac-
tices still remain poorly represented in the literature. There-
fore, the panellists had to assume that some of the clinical
scenarios had low levels of evidence for guiding rating
decisions.
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Results

The final ratings for HF management options are listed in Fig-
ure 2 (multidisciplinary care) and Figure 3 (pharmacological
approaches and ICDs), where green represents ‘appropriate’
(median score: 7–9), yellow represents ‘may be appropriate’
(median score: 4–6), and red represents ‘rarely appropriate’
(median score: 1–3) options. Anonymized individual scores
are available in Data S1.

Generally, the clinical scenarios with class I recommenda-
tions in clinical guidelines received ‘appropriate’ recommen-
dations. Overall, the panellists were in agreement for 87%
(40/46) of ‘appropriate’ clinical scenarios (Data S1), suggest-
ing that there were less variations among panellists with re-
gard to these scenarios. Most of the clinical scenarios
without strong evidence were evaluated as ‘may be appropri-
ate’. The panellists disagreed in 21% (6/29) of the ‘may be ap-
propriate’ clinical scenarios (Data S1), suggesting a greater
variation with regard to these scenarios and the need for fur-
ther clinical research.

Figure 2 shows the ratings for multidisciplinary care in con-
temporary HF. In patients with stage C or D HF, the timing of
ACP, dietary consultations with dietitians, frailty assessment,
and rehabilitation consultations with physical therapists, re-
gardless of age, were evaluated as ‘appropriate’. Moreover,
frailty assessments in elderly patients with HF
(age ≥ 75 years) and dietary consultations with dietitians in
younger patients with HF (age < 75 years), regardless of HF
stage were evaluated as ‘appropriate’.

Figure 3 shows the ratings for pharmacological approaches
and ICDs in contemporary HF. The clinical scenarios with class
I recommendations in clinical guidelines received ‘appropri-
ate’ recommendations. Most of the clinical scenarios without
strong evidence were evaluated as ‘may be appropriate’. Im-
portantly, in the setting of HFrEF, the administration of BBs in
elderly patients (age ≥ 75 years) with a low HR (<50 b.p.m.),
the administration of MRAs in elderly patients
(age ≥ 75 years) and those with low‐renal function
(eGFR < 30 mL/min/1.73 m2), and the administration of
ARNIs in elderly patients (age ≥ 85 years) and those with
low‐renal function (eGFR < 30mL/min/1.73m2) were consid-
ered to be ‘rarely appropriate’.

Discussion

To our knowledge, this is the first report of AUC for HF man-
agement. Our main findings were as follows: most clinical
scenarios without strong evidence were evaluated as ‘may
be appropriate’. Frailty assessments in elderly patients
(age > 75 years), regardless of HF stage, and ACP in patients
with stage C/D HF, regardless of age, were considered as ‘ap-
propriate’. For HFrEF, the administration of BBs in elderly pa-
tients (age > 75 years) with HR < 50 b.p.m. and the use of
MRAs in elderly patients (age > 75 years) with a
GFR < 30 mL/min/1.73 m2 were considered ‘rarely appropri-
ate’. The present report represents the current understand-
ing of HF management and attempts to provide a practical

FIGURE 2 Ratings for multidisciplinary care in contemporary heart failure. Green represents ‘appropriate’ (median score: 7–9), yellow represents ‘may
be appropriate’ (median score: 4–6), and red represents ‘rarely appropriate’ (median score: 1–3) options.
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guide for HF management for physicians and patients. Fur-
thermore, these AUC could provide physicians and institu-
tions with performance measurement tools, through which
the quality of care can be measured. This may help to stan-
dardize and advance the quality of care, thereby improving
patient outcomes.25,26 It is anticipated that this report will ac-
celerate the translation of scientific evidence into clinical
practice.

ACP is not often performed, or is poorly performed, in pa-
tients with HF, and no clinical guidelines have described the
optimal timing of ACP in patients with HF.1,3,4 A Palliative
Care Task Force expert position statement reported that
ACP should be adopted according to the patient’s readiness
to engage in ACP and should not be postponed until
end‐stage HF. ACP should be considered at transition points
during the course of HF, such as at hospital admission, when
functional decline occurs despite optimal treatment, and
when disease‐oriented treatment options have been
exhausted.27 The Supportive and Palliative Care Indicators
Tool can also help to identify patients who may adopt ACP,
based on the risk of deterioration and death.28 These state-
ments suggest that further detailed clinical scenarios,

stratified by patient readiness, screening tools, or frailty, are
needed in future revisions of this report. Nevertheless, the
present report contributes to a growing body of literature
on the appropriate timing of ACP.

As frailty is multifactorial and reportedly independently as-
sociated with mortality and readmission in elderly patients
with HF,29–31 periodical assessments of frailty and identifica-
tion of reversible causes are strongly recommended for el-
derly patients with HF.3 However, a definition of the
appropriate timing for the assessment of frailty is lacking.
Based on the present report, frailty assessments are recom-
mended for elderly patients aged > 75 years with HF of any
stage, suggesting frailty as a key indicator for every elderly
patient with HF.

BBs reduce morbidity and mortality in patients with HFrEF
in sinus rhythm and are recommended in clinical
guidelines.1,3,4 However, because previous RCTs excluded pa-
tients with advanced age or low HR, evidence for the use of
BBs in these vulnerable populations is limited.22,23 An obser-
vational study has shown that BBs are associated with re-
duced mortality in patients with HFrEF in sinus rhythm,
regardless of HR, but few patients with HR < 65 b.p.m. were

FIGURE 3 Ratings for pharmacological approaches and implantable cardioverter‐defibrillators in contemporary heart failure. Green represents the ‘ap-
propriate’ (median score: 7–9), yellow represents the ‘may be appropriate’ (median score: 4–6), and red represents the ‘rarely appropriate’ (median
score: 1–3) options. ACEI, angiotensin‐converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin inhibitor;
eGFR, estimated glomerular filtration rate; HFrEF, heart failure with reduced ejection fraction; HR, heart rate; ICD, implantable cardioverter‐defibrilla-
tors; MRA, mineral corticosteroid receptor antagonist; SGLT‐2 inhibitor, sodium‐glucose linked co‐transporter 2 inhibitor.
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enrolled in that study; hence, it is difficult to evaluate the ap-
propriateness of this finding for many clinical scenarios.32 No-
tably, in the present report, the administration of BBs in
elderly patients with low HR (<50 b.p.m.) was evaluated as
‘rarely appropriate’, hopefully supporting physicians’ decision
making. Moreover, BBs have shown no benefit in terms of
hospital admissions and mortality in patients with HFrEF
who are in atrial fibrillation and should be considered for
HR control in such patients, especially in those with a high
HR.3,33,34 Adding clinical scenarios for patients with HFrEF
and atrial fibrillation will be our next challenge.

MRAs are recommended for patients with HFrEF who re-
main symptomatic despite treatment with ACEI and BBs to
reduce mortality and HF hospitalization.18,19 Caution should
be exercised when using MRAs in patients with impaired re-
nal function (particularly those with eGFR < 30 mL/min/
1.73 m2) and advanced age, because of the limited available
data. Notably, in the present study, the administration of
MRAs in patients with advanced age and low‐renal function
(eGFR < 30 mL/min/1.73 m2) was considered to be ‘rarely
appropriate’. Furthermore, the administration of MRAs in
younger patients (<85 years) with moderately impaired renal
function (30 < eGFR < 60 mL/min/1.73 m2) was evaluated as
‘appropriate’. Several reports have recommended the use of
MRAs under careful monitoring during the initiation of MRA
treatment, and particularly during periods of acute illness,
to maximize the benefits and mitigate the risks of MRA
therapy.35,36 Given that only 30–50% of eligible patients re-
ceive MRA therapy worldwide,37,38 continuous efforts are re-
quired to improve the administration of MRAs in patients
with HFrEF.

The risk of sudden death has declined substantially over
the past two decades, owing to the widespread use of
guideline‐based medical therapy, suggesting the need for
new criteria to identify high‐risk subgroups of patients who
would benefit from ICD implantation in a cost‐effective
manner.39 Shadman et al. recently developed a risk assess-
ment model, the Seattle Proportional Risk Model, for im-
proved identification of patients who would benefit most
from primary prevention ICD therapy.24 Further clinical sce-
narios, including age, poor HF prognosis, and co‐morbidities,
are needed to assess patients who would gain the greatest
long‐term overall benefit from primary prevention ICD
implantation.

Limitations

Our findings should be interpreted in the context of several
limitations and considerations. First, while the AUC have been
designed to address many clinical scenarios commonly en-
countered in daily practice, it would be impossible to include
every conceivable patient presentation. For example, the
presence of atrial fibrillation and chronic obstructive

pulmonary disease when judging the appropriateness of a
BB, and the low blood pressure when judging the appropri-
ateness of an ACEI/ARB or an ARNI would also be a big con-
cern; therefore, we plan to use these co‐morbidities as
important scenarios in the next update. Second, panellists
who had heterogeneous backgrounds might have affected a
variety of opinions and the degree of consensus in our study.
On the other hand, we would also like to state that the expert
panel consisted of various backgrounds could evaluate the HF
management with multiple viewpoints, which might prevent
bias in rating the appropriateness from the point of
patient‐centred outcome. For example, nurses were more
likely to evaluate that ACP should be implemented in the ear-
lier HF clinical stages than physicians.40 Accordingly, we be-
lieve that the expert panel in our study would be one of
our advantages for evaluating the appropriateness from mul-
tiple viewpoints. Third, as some clinical scenarios will be
reconsidered as new data and field experience become avail-
able, it will be necessary to assess and update the clinical sce-
narios and AUC periodically. Finally, there were
disagreements in some clinical scenarios, although these var-
iations in opinion did not affect the appropriateness of the
evaluation. Consensus among the panellists was desirable,
but further attempts to force consensus would have diluted
the real differences of opinion among panellists, and there-
fore, it was not coerced. In fact, two rounds of ratings with
substantial discussion did lead to some improvement in con-
sensus among panellists. Further research using clinical regis-
tries is required to accumulate the best available evidence to
support clinical decision making.

Conclusions

This report represents the current AUC for HF management,
considering real‐world situations. It is intended to provide a
practical and clinically actionable guide to help physicians
make more informed decisions in areas with limited evidence.
Further investigations will be necessary to assess how these
AUC are used and change HF management in clinical practice
after their publication. We will periodically update the criteria
as new data and experience become available.
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