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Abstract

Aims The HFA-PEFF score is a part of the stepwise diagnostic algorithm of heart failure with preserved ejection fraction
(HFpEF). We aimed to evaluate the prognostic significance of the HFA-PEFF score on the clinical outcomes in patients with
HFpEF.
Methods and results The Prospective mUlticenteR obServational stUdy of patIenTs with Heart Failure with preserved Ejection
Fraction (PURSUIT-HFpEF) study is a prospective, multicentre, observational study in which collaborating hospitals in Osaka
record clinical, echocardiographic, and outcome data of patients with acute decompensated heart failure with preserved left
ventricular ejection fraction (≥50%) [UMIN-CTR ID: UMIN000021831]. Acute decompensated heart failure was diagnosed on
the basis of the following criteria: (i) clinical symptoms and signs according to the Framingham Heart Study criteria; and (ii) se-
rum N-terminal pro-B-type natriuretic peptide level of ≥400 pg/mL or brain natriuretic peptide level of ≥100 pg/mL. The
HFA-PEFF score has functional, morphological, and biomarker domains. We evaluated the prognostic significance of the
HFA-PEFF score (calculated based on the data at hospital discharge) on post-discharge clinical outcomes in this cohort. The pri-
mary endpoint of the present study was a composite of all-cause death and heart failure readmission. Between June 2016 and
December 2019, 871 patients were enrolled from 26 hospitals (mean follow-up duration 399 ± 349 days). A total of 804 patients
were finally analysed after excluding patients with scores of 0 (N = 5) and 1 (N = 15) from 824 patients with available HFA-PEFF
score based on the echocardiographic and laboratory data at discharge. According to the laboratory and echocardiographic data
at the time of discharge, 487 patients (59.1%) were diagnosed as HFpEF (HFA-PEFF score ≥ 5) while 317 patients (38.5%) had
intermediate score. Kaplan–Meier analysis divided by the HFA-PEFF score [low, score 2–5 (N = 494) vs. high, score 6
(N = 310)] indicated that the HFA-PEFF score successfully stratified the patients for the primary endpoint (log-rank test
P < 0.001). Cox proportional hazard model showed that the HFA-PEFF score was significantly associated with the primary
endpoint (high score with reference to low score, adjusted hazard ratio 1.446, 95% confidence interval [1.099–1.902], P = 0.008).
Conclusion The HFA-PEFF score at discharge was significantly associated with the post-discharge clinical outcomes in acute
decompensated heart failure patients with preserved ejection fraction. This study suggested clinical usefulness of the
HFA-PEFF score not only as a diagnostic tool but also a practical prognostic tool.
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Introduction

The comprehensive diagnostic algorithm for heart failure
with preserved ejection fraction (HFpEF) was recently intro-
duced by the Heart Failure Association (HFA) of the European
Society of Cardiology.1 Because understanding of the patho-
physiology of HFpEF has advanced and diagnostic options
have evolved, these data have been integrated into the new
comprehensive diagnostic algorithm for suspected HFpEF.
This algorithm consists of four steps: Step 1, pre-test assess-
ment; Step 2, echocardiographic and natriuretic peptide
HFpEF diagnostic score; Step 3, functional testing; and Step
4, final aetiology. The HFA-PEFF score is a scoring system in
the Step 2 evaluating echocardiographic parameters and lab-
oratory tests (natriuretic peptide). Its clinical utility was re-
cently tested by Barandiaran Aizpurua et al. The HFA-PEFF
score was successfully validated in two independent prospec-
tive cohorts.2 The score consists of three domains; functional,
morphological, and biomarker domains. These domains are
all closely related with the left ventricular filling pressure.3–5

Therefore, the HFA-PEFF score indicates the severity of the
HFpEF itself. Although the HFA-PEFF score is originally a part
of diagnostic algorithm, it is hypothesized that the scoring
system can be useful for prediction of subsequent clinical
outcomes. We aimed to evaluate the prognostic significance
of the HFA-PEFF score on the clinical outcomes in patients
with HFpEF in a large prospective multicentre registry.

Methods

Study subjects

The Prospective mUlticenteR obServational stUdy of
patIenTs with Heart Failure with preserved Ejection Fraction
(PURSUIT-HFpEF) study is a prospective, multicentre, observa-
tional study in which collaborating hospitals in Osaka record
clinical, echocardiographic, and outcome data of patients
with acute decompensated heart failure with preserved
left ventricular ejection fraction (left ventricular ejection
fraction ≥ 50%) [UMIN-CTR ID: UMIN000021831].6 Consecutive
patients with acute decompensated heart failure and pre-
served ejection fraction were prospectively registered and
agreed to be followed up for collection of outcome data. Acute
decompensated heart failure was diagnosed on the basis of the
following criteria: (i) clinical symptoms and signs according
to the Framingham Heart Study criteria7; and (ii) serum
N-terminal pro-B-type natriuretic peptide level of ≥400 pg/mL
or brain natriuretic peptide level of ≥100 pg/mL. All patients
provided written informed consent for participation in this
study. The study protocol was approved by the ethics commit-
tee of each participating hospital. This study conformed to the
ethical guidelines outlined in the Declaration of Helsinki.

Data collection

Details of the data collection were previously described
elsewhere.8,9 In brief, basic patient characteristics, echocardi-
ography, laboratory tests, and medications were obtained on
admission, at discharge, and at each annual follow-up time
point. Because the present analysis focused on the prognostic
impact of the HFA-PEFF score on clinical outcomes after dis-
charge, we used laboratory data and echocardiography data
mainly at the time of discharge (after treatment of acute de-
compensated heart failure AND in stable condition).

Study endpoints

The primary endpoint of the present study was a composite
of all-cause death and heart failure readmission. The second-
ary endpoints were each individual components of the pri-
mary endpoint. In the present study, patient follow-up
started from the time point of discharge. All patients were
followed up in each hospital after discharge. Survival data
were obtained by dedicated coordinators and investigators
by direct contact with patients and their physicians at the
hospital or in an outpatient setting or by a telephone inter-
view with their families or by mail. In the present analysis,
we analysed all available clinical follow-up data up to the
end of 2019.

HFA-PEFF score calculation

The HFA-PEFF score is originally a part of the HFA-PEFF diag-
nostic algorithm.1 The second step of the diagnostic algo-
rithm is calculation of the HFA-PEFF score, which has
functional, morphological, and biomarker domains. Details
of the criteria are described elsewhere.1 The global longitudi-
nal strain data in the functional domain were not available in
the PURSUIT-HFpEF registry. We calculated the HFA-PEFF
score even if not all parameters are obtained, as the consen-
sus document recommended.1 When all three domains were
missing, we did not calculate the HFA-PEFF score and left as
missing in this study. When at least one domain was avail-
able, we did calculate the HFA-PEFF score assuming the miss-
ing data as zero. In the original HFA-PEFF diagnostic
algorithm,1 a total score ≥ 5 points is considered to be diag-
nostic of HFpEF, while a score of ≤1 point is considered to
make a diagnosis of HFpEF very unlikely and to mandate in-
vestigations for alternative causes. Patients with an interme-
diate score (2–4 points) need further functional and aetiology
evaluation. Of note, in this study, we calculated the score
based on the clinical and echocardiographic data at hospital
discharge (not before diagnosis of heart failure) and evalu-
ated its prognostic significance.
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ESC Heart Failure 2021; 8: 2154–2164
DOI: 10.1002/ehf2.13302



Statistical analysis

Categorical variables are expressed as counts (percentages)
and compared with χ2 test or Fisher exact test. Continuous
variables are expressed as mean (standard deviation) or me-
dian [interquartile range] and compared using Student t-test,
Mann–Whitney U test, ANOVA, or Kruskal�Wallis test as ap-
propriate. The primary endpoint and secondary endpoint of
all-cause death were assessed according to the HFA-PEFF
score in a time-to-first-event fashion with the Kaplan–Meier
method and compared with the log-rank test. The secondary
endpoint of heart failure readmission was assessed with cu-
mulative incidence function approach and Gray’s test, consid-
ering all-cause death as a competing risk. Patients with the
HFA-PEFF scores of missing (N = 47), 0 (N = 5), and 1
(N = 15) were excluded from the analysis due to the small
sample size. In the survival analysis, patients were stratified
into two groups [low, score 2–5 (N = 494) vs. high, score 6
(N = 310)]. Receiver operating characteristics analysis showed
that the best cutoff value of the HFA-PEFF score for predicting
the clinical event was 6 (sensitivity 0.469, specificity 0.650)
with the area under the curve of 0.577 [95% confidence inter-
val 0.536–0.618]. On the basis of this cutoff value, we strati-
fied the patients into scores of 2–5 [low] vs. 6 [high]. As an
exploratory analysis, we also stratified patients into scores
of 2–4 (intermediate) vs. 5–6 (high) based on the original
HFA-PEFF algorithm. Cox proportional hazard models were
constructed to evaluate the association between the
HFA-PEFF score and the primary endpoint and the secondary
endpoint of all-cause death without and with adjustment for
following variables: age, sex, hypertension, diabetes mellitus,
dyslipidaemia, coronary artery disease, history of percutane-
ous coronary intervention or coronary artery bypass graft,
chronic kidney disease, haemoglobin level, frailty scale, malig-
nancy, and medications (angiotensin-converting-enzyme in-
hibitor, angiotensin II receptor blocker, beta blocker, calcium
channel blocker, vasodilators, diuretics, mineralocorticoid re-
ceptor antagonists, digitalis, antiarrhythmic drug, anticoagu-
lants, and antiplatelets). The Fine and Gray model was used
for the secondary endpoint of heart failure readmission in
the same way considering all-cause death as a competing
risk. The proportional hazards assumption of HFA-PEFF score
for the primary endpoint was confirmed by Schoenfeld
residuals (P = 0.470). Discriminative performance and predic-
tive performance of the HFA-PEFF score were evaluated with
C-statistics and Hosmer–Lemeshow test for the univariate
binary logistic regression model. As a sensitivity analysis, we
performed the same analyses with an imputed dataset. We
used the Multivariate Imputation by Chained Equations
(MICE) method. The MICE approach is an established imputa-
tion method for creating multiple complete datasets in which
missing values are replaced with estimates from a specified
regression model using the observed data. We created 10
datasets with 20 iterations using the MICE package in R and

used one randomly selected dataset. A probability value of
less than 0.05 was considered statistically significant. All anal-
yses were undertaken using SPSS 26.0 (IBM Corporation,
Armonk, NY) or R software (version 4.0.3; R Foundation for
Statistical Computing, Vienna, Austria).

Results

Study subjects

Between June 2016 and December 2019, 871 patients were
enrolled from 26 hospitals. Mean follow-up duration was
399 ± 349 days. We could calculate the HFA-PEFF score for
824 patients (94.6%). According to the laboratory and echo-
cardiographic data at the time of discharge, 487 patients
(59.1%) were diagnosed as HFpEF (HFA-PEFF score ≥ 5) while
317 patients (38.5%) had intermediate score. Patients’ charac-
teristics are tabulated in Table 1. Patients with higher
HFA-PEFF score were older and had higher systolic blood pres-
sure, lower estimated glomerular filtration rate, and a lower
prevalence of atrial fibrillation than those with lower
HFA-PEFF score. Body mass index did not differ between the
HFA-PEFF score subgroups. Medication at discharge is sum-
marized in Table 2. Use of angiotensin-converting-enzyme in-
hibitor or angiotensin II receptor blocker, calcium channel
blocker, diuretics, and digitalis were significantly different
amongst the different HFA-PEFF scores. Distribution of the
HFA-PEFF score is illustrated in Figure 1. Each individual do-
main of the HFA-PEFF score is summarized in Figure 2. A total
of 236 patients performed invasive hemodynamic assessment
during hospitalization (Table S1). Right ventricular
end-diastolic pressure was significantly higher in patients with
a HFA-PEFF score of 6 than the others except for scores of 0–2.

Clinical significance of the HFA-PEFF score

In the overall cohort (871 patients), the primary endpoint
(a composite of all-cause death and heart failure readmission)
occurred in 265 patients (30.4%). The all-cause mortality was
14.0% (122 patients), whereas the rate of heart failure
readmission was 20.2% (176 patients).

A total of 804 patients were finally analysed after exclud-
ing patients with scores of 0 (N = 5) and 1 (N = 15) from
the 824 patients with available HFA-PEFF score. The survival
analysis stratified by the HFA-PEFF score [low, score 2–5
(N = 494) vs. high, score 6 (N = 310)] indicated that the
HFA-PEFF score successfully stratified the patients for the pri-
mary endpoint (Figure 3A, log-rank test P = 0.000266) and
both secondary endpoints, all-cause death (Figure 3B,
P = 0.000333) and heart failure readmission (Figure 3C,
P = 0.0142). Results of the other stratification (intermediate,
score 2–4 vs. high, score 5, 6) are shown in Figure S1. The
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former cutoff point more specifically identified high risk pa-
tients than the latter one. Prognostic significance of the
HFA-PEFF score is tabulated in Table 3. The Cox proportional
hazard model showed that the HFA-PEFF score was signifi-
cantly associated with the primary endpoint (high score with
reference to low score, adjusted hazard ratio 1.446, 95% con-
fidence interval [1.099–1.902], P = 0.008). The C-statistic of
the HFA-PEFF score was 0.577 [95% confidence interval
0.536–0.618], indicating poor discriminative performance of
the score. A P value of Hosmer–Lemeshow test was 0.716
for the univariate binary logistic regression model, indicating
good model calibration. Sensitivity analyses with the imputed
dataset (N = 871) showed consistent results (Figures S2 and
S3 and Table S2).

Discussion

Main findings of the present study can be summarized as fol-
lows: (i) in our prospective multicentre HFpEF registry, 59.1%
of the overall cohort was diagnosed as HFpEF based on the
laboratory and echocardiographic data at discharge while
the others were not; (ii) The HFA-PEFF score was significantly
associated with the post-discharge clinical outcomeTa
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Figure 1 Distribution of the HFA-PEFF score in the PURSUIT-HFpEF regis-
try. Bar graphs indicate the distribution of the HFA-PEFF score. When all
three domains were missing, we did NOT calculate the HFA-PEFF score
and left as missing in this study. When at least one domain was available,
we did calculate the HFA-PEFF score assuming the missing data as zero.
Number of available domains is colour-coded as follows: Blue = three do-
mains available; Orange = two domains available; Red = only one domain
available; Grey = all domains non-available.
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Figure 2 Distribution of the individual domains in the HFA-PEFF score. Bar graphs indicate the distribution of the individual domains (functional, mor-
phological, and biomarker) in the PURSUIT-HFpEF registry. Data are expressed as number/denominator (percentage) in the table below. *Major crite-
rion: septal e’ < 7 cm/s or lateral e’ < 10 cm/s [subjects aged < 75 years]; septal e’ < 5 cm/s or lateral e’ < 7 cm/s [subjects aged ≥ 75 years]. †Major
criterion: >34 mL/m

2
in SR; >40 mL/m

2
in AF. Minor criterion: 29–34 mL/m

2
in SR; 34–40 mL/m

2
in AF. Abbreviations: AF, atrial fibrillation; m, men;

NT-proBNP, N-terminal pro-B-type natriuretic peptide; LAVI, left atrium volume index; LVMI, left ventricle mass index; RWT, relative wall thickness; SR,
sinus rhythm; TR, tricuspid valve regurgitation; w, women.

Figure 3 Survival analysis for the primary and secondary endpoints. We performed Kaplan–Meier analysis stratified by HFA-PEFF score (low 2–5 vs.
high 6) in the PURSUIT-HFpEF registry for the primary endpoint (A) and secondary endpoint of all-cause death (B). Cumulative incidence curves are
presented for the secondary endpoint of heart failure readmission considering all-cause death as a competing risk (C). Abbreviation: HF, heart failure.
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(a composite of all-cause death and heart failure readmis-
sion) in HFpEF patients.

Diagnosis of HFpEF in ‘HFpEF registry’

All patients in the PURSUIT-HFpEF registry should have ful-
filled the criteria of the Framingham Heart Study and the lab-
oratory test (N-terminal pro-B-type natriuretic peptide
level of ≥400 pg/mL brain natriuretic peptide level of
≥100 pg/mL) at the time of heart failure admission. Neverthe-
less, at the time of discharge, only 59.1% of the overall cohort
was diagnosed as HFpEF. The number looks so small, but it is
quite similar to the numbers in the US and the European co-
horts as Barandiaran Aizpurua et al. reported.2 The remaining
approximately 40% of patients would represent the diagnostic
difficulty of HFpEF in a stable condition. These patients may
be diagnosed as HFpEF if functional or etiological assessments
were performed. These findings may insist on the importance
of the last two steps of the diagnostic algorithm when we
evaluate the patients in a stable condition. The main limita-
tion of the PURSUIT-HFpEF study and other HFpEF studies is
the lack of a ‘gold standard’ for the diagnosis of HFpEF, al-
though several diagnostic algorithms are recommended to
date.1,2,10 Establishment of precise diagnostic scheme re-
mains to be one of the important scientific topics in this field.

Prognosis of HFpEF

As presented in Figure 3, the HFA-PEFF score successfully
stratified the patients’ risk for all-cause death and heart

failure readmission. Several multivariable prognostic risk
scores have been developed: Get With the Guidelines–Heart
Failure risk score for in-hospital mortality; Seattle Heart Fail-
ure Model for 1-year, 2-year, and 3-year mortality; Meta-anal-
ysis Global Group in Chronic Heart Failure risk score for
3 years of mortality and so on.11–16 A systematic review ex-
amining 64 prognostic models along with a meta-analysis
and meta-regression study of 117 prognostic models revealed
only a moderate accuracy of models predicting mortality,
whereas models designed to predict the combined endpoint
of death or hospitalization, or only hospitalization, had an
even poorer discriminative ability.17–19 Because the HFpEF is
a common disease in elderly, hospitalization for heart failure
may have rather stronger impact on their quality of life than
all-cause death. The present analysis demonstrated that the
HFA-PEFF score was significantly associated with the primary
composite endpoint, which was driven by both all-cause
death and heart failure readmission. Hence, clinical signifi-
cance as a prognostic tool of the HFA-PEFF score should be
more highlighted.

As shown in Table 2, drug usage was significantly different
in the subgroups. Therefore, we included these drug data in
the prediction models. However, albeit statistically significant
differences, it seems difficult to find clinically relevant trends
of drug use in the subgroups. In general, the current drug
therapy does not affect the prognosis of HFpEF patients.
Therefore, this methodology might be a matter of debate. In
addition, in Japan, angiotensin–neprilysin inhibitor (ARNI)
was available from August 2020. As we described in the
method section, the dataset that we used in the present study
included all available clinical data up to the end of 2019. Since
ARNI was used in no patients in this cohort, we cannot assess
the influence of ARNI in the present cohort.20 We might be

Table 3 Prognostic significance of the HFA-PEFF score

Variable
Hazard ratio

[95% confidence interval] P value

HFA-PEFF score (as continuous value) Primary
endpoint

All-cause death or heart failure
readmission

Adjusted 1.178 [1.043–1.330] 0.008
Crude 1.209 [1.083–1.349] 0.001

Secondary
endpoint

All-cause death Adjusted 1.199 [0.985–1.460] 0.070
Crude 1.239 [1.041–1.475] 0.016

Heart failure readmissiona Adjusted 1.155 [1.006–1.327] 0.042
Crude 1.208 [1.062–1.374] 0.004

HFA-PEFF score (High 6 with reference
to low 2–5)

Primary
endpoint

All-cause death or heart failure
readmission

Adjusted 1.446 [1.099–1.902] 0.008
Crude 1.598 [1.239–2.060] <0.001

Secondary
endpoint

All-cause death Adjusted 1.690 [1.091–2.619] 0.019
Crude 2.019 [1.364–2.987] <0.001

Heart failure readmissiona Adjusted 1.334 [0.966–1.840] 0.080
Crude 1.461 [1.080–1.975] 0.014

A total of 804 patients were analysed after excluding patients with scores of 0 (N= 5) and 1 (N= 15) from the 824 patients with available
HFA-PEFF score. Cox proportional hazard models were constructed to evaluate the association between the HFA-PEFF score and the pri-
mary endpoint and all-cause death without and with adjustment for following variables: age, sex, hypertension, diabetes mellitus,
dyslipidaemia, coronary artery disease, history of percutaneous coronary intervention or coronary artery bypass graft, chronic kidney dis-
ease, haemoglobin level, frailty scale, malignancy, and medications (angiotensin-converting-enzyme inhibitor, angiotensin II receptor
blocker, beta blocker, calcium channel blocker, vasodilators, diuretics, mineralocorticoid receptor antagonists, digitalis, antiarrhythmic
drug, anticoagulants, and antiplatelets). Impact of the HFA-PEFF score was assessed as continuous value (upper row) and categorical value
[high (6) with reference to low (2-5)] (lower row).
aThe Fine and Gray model was used for heart failure readmission in the same way considering all-cause death as a competing risk.
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able to create our own risk prediction model from the current
cohort. However, the sample size is not large enough to
develop a reliable model. The PURSUIT-HFpEF registry is still
ongoing and planned to enrol up to 1500 patients. Risk predic-
tion model development including the HFA-PEFF score and
more up-to-date drugs will be the next scientific topic after
completion of the present registry.

Clinical implication

While the HFA-PEFF score is originally a diagnostic tool for
HFpEF, this study suggested usefulness of the HFA-PEFF score
not only as a diagnostic tool but also as a prognostic tool. The
consensus document on the diagnosis of HFpEF recommends
us to calculate the HFA-PEFF score even if not all parameters
are obtained.1 This may facilitate its clinical utility as a
diagnostic tool. However, for the risk assessment after dis-
charge (as a prognostic tool), it would be desirable to obtain
all the parameters and calculate the score as precisely as
possible in order not to underestimate the patient risk. The
present results insist the importance of the accurate diagnosis
of HFpEF and the estimation of its severity. The domains in the
HFA-PEFF score are all non-invasive and easily evaluable in our
daily clinical practice. It can be applicable even for atrial fibril-
lation. It would be, therefore, helpful for decision-making of
the post-discharge treatment to precisely estimate the pa-
tients’ risk using this score. Of note, the cutoff value as a risk
prediction tool is different from that of the original HFA-PEFF
score. Receiver operating characteristics analysis indicated
that the best cutoff value is 6 as a prediction tool for subse-
quent clinical events, whereas in the original diagnostic
HFA-PEFF score, scores of 5 and 6 are defined as HFpEF. Al-
though in the limited cohort, significantly higher right ventric-
ular end-diastolic pressure in patients with score of 6 than the
others shown by invasive hemodynamic assessment (Table S1)
further support this cutoff point as a prediction tool.

As we described above, the reliable risk prediction model
for HFpEF is still to be established in the future investigation.
Nevertheless, the HFA-PEFF score can be used as a practical
prognostic tool for the time being. Applicability of the find-
ings to the other populations should be carefully evaluated.
The median age of the current cohort was 82 years, and the
median body mass index was 23.7. Obesity is one of the typ-
ical features of HFpEF in Western populations.21 However,
this Asian cohort showed substantially low body mass index,
which is unique and suggests importance of racial difference
in HFpEF. The lower prevalence of atrial fibrillation in the high
HFA-PEFF score groups might partially be due to the higher
cutoff values of biological domains in atrial fibrillation than
in sinus rhythm, but again possibly imply the racial differ-
ence. The current findings have confirmed the prognostic
importance of the HFA-PEFF score at least in East-Asian

population. However, these substantially unique features of
our cohort in comparison with Western populations or even
other Asian populations would impair the generalizability of
the findings.22–24 The findings should be reinvestigated and
reconfirmed in further studies in other countries.

Limitations

Several limitations should be acknowledged. First, a certain
amount of the patients did not have complete data for the
all three domains in the HFA-PEFF score (Figure 1). Missing
data in the HFA-PEFF score reduced statistical power and
caused selection bias. Even in parameters in the major
criteria, there were missing data with a maximum proportion
of 19.6% (171/871) in LAVI (Figure 2). Global longitudinal
strain data, the minor criteria in the functional domain of
the HFA-PEFF score, were not available in the PURSUIT-HFpEF
registry. However, it was reported that added global longitu-
dinal strain reclassified only 0.7% from a low to an intermedi-
ate likelihood-category in the US cohort,2 suggesting that the
influence of the strain data is limited. Because the study
protocol basically recommended investigators to evaluate
all the parameters in the domains except for the global longi-
tudinal strain, it is highly probable that the missing data imply
patient’s severe illness. Therefore, our assumption (transla-
tion of the missing data to score 0) might have caused under-
estimation of the patients’ risk. Not only the missing data but
also scores of 0, 1, 2 did not mean low-risk group but did pre-
sumably mean high-risk population. Figure 1 clearly shows
the unreliability of the low score in this population. Although
we excluded the patients with scores of missing, 0 and 1 from
the main analysis in order to eliminate the statistical noise as
much as possible, this methodology might have resulted in
underestimation of the prognostic performance of the
HFA-PEFF score. Nevertheless, our analysis with the imputed
dataset also showed consistent results and therefore
supports robustness of the findings. Second, we assessed
but do not present the HFA-PEFF score on hospital admission.
Lack of the data of LAVI on admission caused serious under-
estimation of the score. Because the score on admission
was misleading, we did not evaluate the serial change of
the score during hospitalization. Third, we did not assess
the impact of the functional and etiological assessments
(the last two steps of the algorithm) which could increase
the prognostic significance of the score. Because the inclu-
sion criteria of the present prospective registry were the
diagnosis of acute decompensated heart failure, all patients
have been diagnosed as HFpEF on hospital admission. There-
fore, further functional testing and etiological tests that the
HFA-PEFF diagnostic tool recommends were not basically
performed. Even after the diagnosis of HFpEF, some examina-
tions to assess the specific underlying aetiology would be
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required. Some investigators performed cardiovascular
magnetic resonance, cardiac biopsies, computed tomogra-
phy, scintigraphy, and genetic testing. However, these
examinations were not mandatory but optional in the
present registry. We could not use these data systematically
for the analysis. Lastly, the H2FPEF score (body mass
index > 30 kg/m2, ≥2 antihypertensive medicines, paroxys-
mal, or persistent atrial fibrillation, Doppler echocardio-
graphic estimated pulmonary artery systolic
pressure >35 mmHg, Doppler echocardiographic E/e’ > 9)
was also recently introduced to our clinical practice as a diag-
nostic tool for HFpEF.10 We did not evaluate its prognostic
significance in the present study. Especially, the cut-off value
of body mass index of 30 might not be applicable for Asian
population and would need to be fine-tuned. This will be
the next scientific topic.

Conclusions

The HFA-PEFF score at discharge was significantly associated
with the post-discharge clinical outcomes in acute decompen-
sated heart failure patients with preserved ejection fraction.
This study suggested the clinical usefulness of the HFA-PEFF
score not only as a diagnostic tool but also a practical prog-
nostic tool.
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