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Abstract

Aims Although the number of patients suffering from heart failure with preserved ejection fraction (HFpEF) increases, the
routine diagnosis remains a challenge. In the absence of a pathognomonic sign for HFpEF or specific treatment strategies, a
prognosis-based characterization of suspected patients remains promising for both the risk stratification of the patients and
a disease definition. The Heart Failure Association (HFA) of the European Society of Cardiology has introduced an algorithm
with different levels of likelihood regarding the diagnosis of HFpEF, the HFA-PEFF score. We aimed to evaluate the predictive
value of this algorithm in a large cohort regarding mortality, symptom burden, and the functional status.
Methods and results DIAST-CHF is a multicentre, population-based, prospective, observational study in subjects with at
least one risk factor for HFpEF between the age of 50 and 85. We calculated the HFA-PEFF score (n = 1668) and analysed
the risk groups for overall mortality, cardiovascular hospitalization, and submaximal functional capacity (6-min walk distance)
at baseline and after a follow-up period of 10 years. Patients with high HFA-PEFF score values 5&6 showed a higher mortality
than those with an intermediate score (score values 2–4) and low score values (high 21.3% vs. intermediate 10.1% vs. low
4.3%, P < 0.001). Also, the burden of MACE (death, cardiovascular hospitalization, new myocardial infarction, first diagnosis
of HF) was increased in the high score values group (high 40.7% vs. intermediate 25.9% vs. low 13.9%, P < 0.001). Similarly,
patients with higher scores had higher cumulative incidences of cardiovascular hospitalizations (P = 0.011). Subjects with
higher scores also had lower 6-min walk distance both at baseline and during follow-up.
Conclusions The HFA-PEFF score provides a reliable instrument to stratify suspected HFpEF patients by their risk for mortal-
ity, symptom burden, and functional status in cohort at risk with a follow-up period of 10 years. As high HFA-PEFF scores are
associated with worse outcome, the HFA-PEFF algorithm describes a defining approach towards HFpEF.
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Introduction

Patients suffering from heart failure (HF) account for nearly 1–
2% of the adult population in developed countries, rising up to
≥10% among people above 70 years of age with increasing
prevalence due to demographic changes.1–4 Patients suffering
from HF with preserved ejection fraction (EF, HFpEF) account

for nearly half of the HF population.5 Despite remarkable prog-
ress in HF research, it remained controversial which criteria
suffice to diagnose HFpEF additional to a preserved (>50%)
left ventricular ejection fraction (LVEF). HF, like most degener-
ative diseases, is a ‘numerical disease’, defined by a change in
relative function.5 Whereas ‘categorical diseases’ are defined
as the presence or absence of a pathogenic condition, for

OR IG INAL ART ICLE

© 2022 The Authors. ESC Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

ESC HEART FAILURE
ESC Heart Failure 2022; 9: 4120–4128
Published online 7 September 2022 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ehf2.14131

https://orcid.org/0000-0003-3933-7092
mailto:frank.edelmann@charite.de
http://creativecommons.org/licenses/by-nc-nd/4.0/


example, cancer or infections, numerical diseases are not de-
fined by their presence but by the prognostic implications of
an altered function.5 The prognostic implication is either
descriptive, a threshold of alteration associated with a worse
prognosis, or therapeutic, when an intervention in
prespecified setting is associated with an improved prognosis.
HFpEF is a numerical disease as it results by the alteration of
different characteristics, for example, diastolic function, left
atrial (LA) dilatation, or LV hypertrophy. Because interven-
tional strategies in major clinical trials have missed their hard
clinical primary endpoint, the definition of HFpEF needs to
be described by a multifactorial clinical approach to assess
the prognosis.6

Current guidelines updated the diagnosis of HFpEF for-
merly based on the assessment of echocardiographic surro-
gates for elevated intra-cardiac filling pressures, serum bio-
markers, and HF symptoms to the diagnostic approach of
the HFA-PEFF algorithm.6

This new diagnostic algorithm, the HFA-PEFF score, was
proposed by the Heart Failure Association (HFA) of the
European Society of Cardiology.6,7 The HFA-PEFF score is a
multimodal approach based on a pre-test assessment and a
second step including the assessment by echocardiography
and natriuretic peptides, functional testing, and aetiology di-
agnostics to estimate the likelihood (low, intermediate, or
high) of suffering from HFpEF. A high likelihood score is con-
sidered diagnostic for HFpEF and a low-likelihood score rules
out HFpEF. The intermediate-likelihood group requires exer-
cise testing for further evaluation. The HFA-PEFF score has
been developed based on previous findings and expert opin-
ion but was not based on calculations and prospectively per-
formed cohorts to prove its clinical value and validity. So far,
the HFA-PEFF score has only been either retrospectively
tested on small cohorts or with only a short follow-up
period.8–15

An analysis with a sufficient follow-up period to assess the
prognostic value has been missing. Therefore, the aim of this
study is to evaluate the diagnostic value of the HFA-PEFF algo-
rithm by assessing the predictive value of the score in a large
well-defined cohort with a long follow-up period considering
overall mortality symptom burden as well as functional status.

Methods

Study design and subject population

The observational Diagnostic Study on Prevalence and Clinical
Course of Diastolic Dysfunction and Diastolic Heart Failure
(DIAST-CHF) is a multicentre population-based prospective
study within the framework of the German Competence Net-
work for HF (CNHF) and the German Centre for Cardiovascu-
lar Research (DZHK). It is a unique database with detailed

clinical and echocardiographic data to describe characteris-
tics with a focus on HFpEF. The CNHF constitutes one of
Europe’s largest HF research programmes funded by the
German Federal Ministry of Education and Research. Its ra-
tionale and design have been previously described.16,17 The
design of the CNHF and the many analyses of DIAST-CHF
have been previously published.18–23 Briefly, the DIAST-CHF
investigated outpatients aged 50–85 years who were re-
cruited between 2004 and 2006 with a history of overt HF
or at least one risk factor. These risk factors included a his-
tory of HF, coronary disease, diabetes mellitus, sleep apnoea
syndrome, or arterial hypertension. Candidates were re-
ferred by primary care physicians. The only exclusion crite-
rion was unwillingness to participate, insufficient under-
standing of the German language, or unavailability for
logistic reasons.

The study protocol was reviewed and approved by the in-
stitutional review board of each participating centre, and all
patients provided written informed consent prior to enrol-
ment. DIAST-CHF was conducted in accordance with national
laws, guidelines for good clinical practice, and the Declaration
of Helsinki.

After study enrolment, all patients received a routine phys-
ical examination and a detailed cardiology assessment includ-
ing extensive blood analyses and a transthoracic echocardiog-
raphy. The follow-up in-person visits were planned after 12,
24, and 60 months as well as after 10 years. A telephone visit
was performed after 9 years.

The HFA-PEFF diagnostic algorithm

The HFA-PEFF diagnostic algorithm is a clinical score including
eight parameters in three categories (functional, morpholog-
ical, and biomarker changes). These parameters include imag-
ing signs for diastolic dysfunction, LV hypertrophy, left atrial
dilatation, or increased natriuretic peptide levels. Each item
is assigned to a category and is evaluated. Small changes will
score 1 point, and larger changes 2 points. The possible range
of the total score reaches from 0 to 6 points. Cumulative 5 or
6 points are considered diagnosed HFpEF. 0 or 1 point would
rule out the presence of HFpEF. If the subject scored 2–4
points, stress testing is required to evaluate the presence of
HFpEF.

Endpoint

The main aim of this analysis was to evaluate the prognostic
value of the HFA-PEFF algorithm in subjects with diagnosed
HF or at least one risk factor for HFpEF with regard to assess
the symptom burden, the functional status, and clinical out-
come parameters.
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For this purpose, we assessed (i) overall mortality; (ii)
major adverse cardiac events (MACE) including death, cardio-
vascular hospitalization, new myocardial infarction, and first
diagnosis of HF; and (iii) CV hospitalization.

Symptom burden and functional status were assessed by
quality of life measures [measured by the 36-Item Short Form
Health Survey (SF-36) questionnaire] and functional capacity
measured by 6-min walk test (6MWT).

We compared subjects with low vs. intermediate vs. high
scores according to the proposed algorithm.

Statistical methods

Data preparation and descriptive statistics was performed by
IBM SPSS, Version 28. We applied R, Version 4.1, inclusive the
packages ggplot2, survival, and Hmisc to build multiple
models and to generate graphs.

The study cohort was characterized by standard statis-
tics: mean and standard deviation (SD) for continuous,
count, and % for categorical characteristics. For three-group
comparisons of endpoints, we applied ANOVA with
Dunnett’s test as post hoc analysis. P-values were adjusted
for multiple testing by the method of Bonferroni and
Holm.24

The 95% confidence intervals (CI) were calculated and
displayed by longitudinal error bar plots. We calculated cu-
mulative incidences of overall mortality by the Kaplan–Meier
method, depicted it and tested it by log-rank test. The associ-
ation of common risk factors different between HFA-PEFF
groups in Table 1 was analysed by a multiple model. We
started with the full linear regression model and simplified
it by stepwise exclusion of variables using the Akaike Informa-
tion Criterion (AIC). The effect estimates were determined
with 95% CI. We calculated the concordance (c-) statistics
to assess the predictive power of our model.

Cardiovascular hospitalization and death are competing
risks. Thus, they were compared between the subgroups by
means of cumulative incidences following Gray and Pepe.

Results

Subject population

A total of 1937 participants were included in DIAST-CHF. For
the present analysis, we excluded 269 subjects (n = 8 due to
incomplete baseline characteristics and n = 174 due to miss-
ing or reduced LVEF values, n = 15 for valvular or congenital
heart disease as well as n = 72 for missing natriuretic peptide
levels), resulting in 1668 subjects for the complete analysis.
Their baseline characteristics are presented in Table 1.

In line with the proposed algorithm, we separated those
with a low score (0–1 points) from those with an intermedi-

ate (2–4 points) or a high score (5–6 points). This resulted
in 115 subjects in the low, 980 subjects in the intermediate,
and 573 in the high score group. Subsequently, we compared
all three groups.

Clinical outcomes and assessment of symptom
burden and functional status

Overall mortality
The overall mortality at 10-year follow-up increases mono-
tonically with the HFA-PEFF score: low 5 (4.3%), intermediate
99 (10.1%), and high score 122 (21.3%), P < 0.001. Compar-
ing the risk groups pairwise reconfirms this result: low vs. in-
termediate: P = 0.046; low vs. high: P < 0.001; intermediate
vs. high: P < 0.001.

MACE
In line with the overall mortality, incidence of MACE grows
monotonically across the groups: low 16 (13.9%), intermedi-
ate 254 (25.9%), and high score 233 (40.7%), P < 0.001. This
effect is also shown in direct comparisons between the
groups: low vs. intermediate score: P = 0.005; low vs. high
score: P < 0.001; intermediate vs. high score: P < 0.001
(Figure 1).

Cardiovascular hospitalization
A higher score was also associated with a higher number of
cardiovascular hospitalizations per patient: low 0.10 [0.04,
0.17], intermediate 0.19 [0.15, 0.23], and high score 0.32
[0.26, 0.39], P < 0.001 in the global test. Whereas the differ-
ence in hospitalization rate between the low and the inter-
mediate group was not significant (low vs. intermediate
score: P = 0.25), the differences between the low-risk and
the high-risk group as well as the intermediate-risk and
the high-risk group were significant (low vs. high score:
P = 0.003; intermediate vs. high score: 0.003).

The cumulative incidences of both MACE and cardiovascu-
lar hospitalization are shown in Figure S1.

Functional capacity
Figure 2 shows the walking distance measured by the 6MWT
both at baseline and at the 10-year follow-up (high vs. inter-
mediate vs. low score at baseline: 588 ± 83 m vs. 558 ± 108 m
vs. 537 ± 93 m, P < 0.001; low vs. intermediate score:
P < 0.001; low vs. high score: P < 0.001; intermediate vs.
high: P < 0.001). During 10-year follow-up, the differences
between the groups grew: low 555 ± 76 m, intermediate
506 ± 116 m, and high score 473 ± 126 m (low vs. intermedi-
ate score: P = 0.006; low vs. high score: P < 0.001; interme-
diate vs. high score: P = 0.051).

Self-rated physical function
Assessing physical limitations, we compared the physical
functioning (PF) scale on the SF-36 between the groups.
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Patients with high score values have lower PF values at base-
line (low vs. intermediate vs. high score: 85.1 ± 18.9 vs.
76.5 ± 23.1 vs. 68.3 ± 25.8, overall comparison P < 0.001;
low vs. intermediate score: P = 0.001; low vs. high score:
P < 0.001; intermediate vs. high score: P < 0.001).

Self-rated mental health

Comparing the mental health state by the mental health
sub-scale of the SF-36 between the three groups showed a
significant difference overall across the groups (low vs. inter-
mediate vs. high score: 65.3 ± 18.1 vs. 62.3 ± 18.2 vs.
59.4 ± 18.0, overall comparison P = 0.004; low vs. intermedi-
ate score: P = 0.39; low vs. high score: P = 0.020; intermediate
vs. high score: P = 0.018).

Analysis of the potential impact of single score
items on prognosis in survival

As shown in Table 2, the items included in the HFA-PEFF
score were analysed regarding their associations with mor-
tality. Consistency of the score is confirmed, as major
criteria are associated stronger than minor criteria with a
higher risk for mortality. In our cohort, biomarkers and
functional parameters showed stronger prognostic effects
on the survival than morphological changes [HR 2.77
(1.99 3.85) for the major criterion of the biomarkers and
HR 2.80 (1.55 5.07) for the major criterion of the functional
parameters vs. HR 1.15 (0.66 2.01) for the major criterion
of the morphological changes].

Table 1 Study population baseline characteristics

HFA-PEFF score
values 0–1

HFA-PEFF score
values 2–4

HFA-PEFF score
values 5 and 6

No HFpEF Intermediate risk for HFpEF
HFpEF P value

n = 115 n = 980 n = 573
Comparison across groups

Mean/ SD/ Mean/ SD/ Mean/ SD/
Number % Number % Number %

Age [years] 57 7 65 8 70 8 <0.001
Female sex 49 42.6% 509 51.9% 314 54.8% 0.55
BMI [kg/m2] 27.2 4.8 28.7 4.8 29.1 4.8 0.002
Waist–hip ratio 0.93 0.09 0.94 0.21 0.94 0.13 1.0
BP systolic [mmHg] 135 18 145 20 151 23 <0.001
BP diastolic [mmHg] 82 10 83 12 83 12 1.0
HR [bpm] 72 10 72 12 68 12 0.010
Diabetes mellitus 17 14.8% 220 22.4% 155 27.1% 0.11
Hypertension 56 48.7% 746 76.1% 515 89.9% <0.001
Hyperlipidaemia 19 16.5% 384 39.2% 258 45.0% 0.000
Hyperuricaemia 9 7.8% 112 11.4% 97 16.9% 0.027
Non-smokera 49 42.6% 504 51.5% 302 52.7% 0.019

Ex-smoker 40 34.8% 356 36.4% 220 38.4%
Smoker 26 22.6% 118 12.1% 51 8.9%

Sleep apnoea 4 3.5% 55 5.6% 35 6.1% 1.0
COPD 8 7.0% 74 7.6% 39 6.8% 1.0
History of resuscitation 0 0.0% 20 2.0% 9 1.6% 1.0
CAD 10 8.7% 127 13.0% 145 25.3% <0.001
History of AMI 5 4.3% 64 6.5% 59 10.3% 0.12
History of PCI 6 5.2% 73 7.5% 79 13.9% 0.001
History of CABG 0 0.0% 26 2.7% 41 7.2% <0.001
Atrial fibrillation 4 3.5% 57 5.8% 44 7.7% 1.0
Diagnosis of heart failure 4 3.5% 87 8.9% 83 14.5% 0.002
NYHA classa 1.0
I 0 0.0% 22 25.3% 20 23.8%
II 4 100.0% 47 54.0% 44 52.4%
III 0 0.0% 18 20.7% 20 23.8%
LV-EF (%) 63 6.0 61 6.4 61 6.5 0.036
RV pacemaker 0 0.0% 9 0.9% 13 2.3% 0.39
BV pacemaker 0 0.0% 1 0.1% 0 0.0% 1.0
ICD 0 0.00% 1 0.10% 1 0.17% 0.86
Years since diagnosis of HF 0 [0, 7.5] 4 [2, 10] 3 [0, 9]
Median [quartiles]

AMI, acute myocardial infarction; BMI, body mass index; BP, blood pressure; BV, biventricular; CABG, coronary artery bypass grafting;
CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; HF, heart failure; HR, heart rate; ICD, implantable
cardioverter-defibrillator; LV, left ventricular; NYHA class: New York Heart Association functional class; NYHA, New York Heart Association;
PCI, percutaneous coronary intervention; RV, right ventricular.
P-values provided for not randomized groups; level of significance was set at 5%.
aDelaney’s and Vargha’s A measurement of the effect size.
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Multiple association of the risk factors with the
HFA-PEFF score

Figure 3 represents relevant clinical risk factors and their
effect estimates on HFA-PEFF score values. The illustrated
parameters were the resulting relevant parameters after
the reduction of baseline characteristics to a sparse model.
The factors listed in Figure 3 including their effect estimates
(and 95% CI) might provide an insight to the causes leading
to the parameters assessed by the HFA-PEFF score Table 3.

Discussion

In a large prospective cohort of subjects with cardiovascular
risk factors, we assessed the prognostic value of the
HFA-PEFF diagnostic algorithm regarding mortality and mor-
bidity as well as relevant clinical measures. Higher scores
were associated with a higher overall mortality, incidence of
MACE, a higher symptom burden, and a lower the functional
status. Considering the definition of numerical diseases, the
HFA-PEFF score identifies patients who have syndrome char-
acterized by different altered parameters associated with a
worse outcome. Therefore, the HFA-PEFF score provides a re-
liable definition of HFpEF. The higher risk reflected by a
higher score value may be explained by contributing known
risk factors (Figure 3). Hence, the diagnostic HFA-PEFF algo-
rithm reflects high-risk clinical compositions of altered pa-
rameters associated with a worse outcome.

This analysis gained power and robustness through a large
number of subjects, prospectively investigated with an elabo-
rated protocol to follow them up over 10 years.

Previous analyses of smaller cohorts assessed the
HFA-PEFF score with regard to hospitalization without mor-
tality data as the primary endpoint over a follow-up period
of 5 years.25,26 Selvaraj et al. as well as Aizpurua et al. con-
firmed that the high score groups assessed by the HFA-PEFF
algorithm suffered from a shorter hospitalization-free sur-
vival. Our analysis confirmed higher hospitalization rates in
subjects with high scores. They showed even a lower overall
survival during a 10-year follow-up period.

Figure 2 Six-minute walking distance in all three groups at baseline and at 10-year follow-up. Low score: score values 0 and 1; intermediate score:
score values 2–4; high score: score values 5 and 6 in the HFA-PEFF algorithm. (A) Walk distance at baseline. (B) Walk distance at 10-year follow-up
for the three groups. Results (average ± standard deviation): at baseline: low score 588 ± 83; median score 558 ± 108; high score 537 ± 93. At 10-year
follow-up: low score 555 ± 76; median score 50 6 ± 116; high score 473 ± 126. Overall P value for changes over time: P < 0.001. Overall P value for
differences between the groups at 10-year follow-up: P = 0.001. Low risk vs. median risk at 10-year follow-up: P = 0.006. Low risk vs. high risk: P = <

0.001. Median risk vs. high risk: P = 0.051.

Figure 1 Cumulative overall mortality. Low score: score values 0 and 1;
intermediate score: score values 2–4; high score: score values 5 and 6
in the HFA-PEFF algorithm.
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Not only was the prognosis of patients with higher scores
worse regarding mortality, MACE, and cardiovascular hospi-
talizations, but also the symptom burden and the functional
status in these subjects were increased. Because functional
capacity, for example, measured by the 6MWT, and worse
prognosis are associated with higher score values, assessing
the functional capacity is thought to be a parameter to iden-
tify high-risk subjects within the HFpEF population.27 The
6MWT is evaluated during the first step of the HFA-PEFF algo-
rithm, the pre-test probability assessment, which triggers the

next step, the assessment by the HFA-PEFF score. The smaller
decline in walking distance in the high score group is ex-
plained by the lower baseline values of this group. The two
other groups were on a higher level at the beginning, impli-
cating a higher chance of deterioration over time. Factors
contributing to the restricted functional capacity include
chronotropic incompetence, increased LV filling pressure, re-
duced cardiac output, and changes in the metabolism of pe-
ripheral muscular system. These reasons cannot be assessed
in our population post hoc.

Figure 3 Risk factors associated with high score values. BP, blood pressure. Contribution of specific risk factors to the HFA-PEFF score value if present.
Female sex [0.29, 95% CI (0.16, 0.42)], that is, the presence of female sex is associated with a 0.29 points contribution to the HFA-PEFF score value.
Obesity [0.25 (0.07, 0.43)], arterial hypertension [0.61 (0.44, 0.78)], coronary heart disease [0.41 (0.24, 0.58)], anaemia [0.66 (0.43, 0.89)], systolic
blood pressure [0.10 (0.07, 0.14) per 10 mmHg], and heart rate [per 10/min, �0.15 (�0.20, �0.09)].

Table 2 Association of single items of the HFA-PEFF score on mortality

Characteristic Threshold OR 95% CI

E/e′ 1 pt. E/e′_mean 9–14.99 1.65 0.98 2.76
E/e′ 2 pts. E/e′_mean ≥ 15 2.03 1.01 4.09
e′ 2 pts. Age <75 y:

e′_sep < 7 cm/s, e′_lat < 10 cm/s;
1.61 0.82 3.17

Age ≥75:
e′_sep < 5 cm/s, e′_lat < 7 cm/s

PASP > 35 PASP > 35 mmHg 2.17 1.03 4.56
LAVi enlarged 1 pt. LAVI > 29 mL/m2 1.50 0.85 2.62
LAVi enlarged 2 pts. LAVI > 34 mL/m2 3.20 1.85 5.54
LVMi enlarged 1 pt. Women: ≥95 g/m2 or RWT > 0.42

Men: ≥115 g/m2 or RWT > 0.42
0.95 0.48 1.86

LVMi enlarged 2 pts. Women: ≥122 g/m2 and RWT > 0.42
Men: ≥149 g/m2 and RWT > 0.42

1.03 0.53 1.98

Biomarkers 1 pt. Sinus rhythm: 125–220 pg/mL 0.78 0.45 1.37
Atrial fibrillation 375–660 pg/mL

Biomarkers 2 pts. Sinus rhythm: NT-proBNP > 220 pg/mL 1.44 0.88 2.36
Atrial fibrillation: NT-proBNP > 660 pg/mL

RWT > 0.42 RWT > 0.42 1.06 0.66 1.70

LAVI, left atrial volume index; PASP, pulmonary artery systolic pressure; RWT, relative wall thickness, calculated as twice the LV posterior
wall thickness divided by the LV internal diameter at end-diastole.
All items refer to the HFA-PEFF score.8
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The DIAST-CHF cohort is close to a real-world scenario be-
cause its inclusion criteria are very broad and there are no
cardiovascular exclusion criteria.

58.8% of the subjects from the DIAST-CHF study qualified
for the intermediate score group. Therefore, most subjects
of our analysed cohort would require a diastolic stress testing
strategy with regard to the HFA-PEFF algorithm. This require-
ment of further testing challenges the current common prac-
tice as well as current care provider frameworks. Most prob-
ably, our cohort overestimates the number of subjects with
intermediate scores because the study design augmented
an at-risk population without signs or symptoms of HF. Fu-
ture cohorts need to reassess this distribution by including
parameters from the HFA-PEFF score at baseline.

Clinical implications

All studies evaluating the proposed diagnostic algorithm are
challenged by the fact that there is no gold standard but ex-
pert opinion in diagnosing HFpEF. The HFA-PEFF algorithm
provides an HFpEF definition characterized by its prognostic
value. The disease definition allows further investigation of
the HFpEF population with multiple advantages: high event
rates for interventional trials as well as higher comparability
of trial and study data by better characterization.

However, complex algorithms like the HFA-PEFF algorithm
have a high threshold to be implemented in clinical or trial
routine.

Limitations

The DIAST-CHF study was designed before the introduction of
the HFA-PEFF score. Thus, not all components of the score
were fully documented.

Within the intermediate score group, the HFA-PEFF algo-
rithm suspected subjects both suffering and not suffering
from HFpEF, distinguished by a diastolic stress examination.
These stress examinations were not performed within

DIAST-CHF. Therefore, we could not further analyse the dif-
ferences within the intermediate score group.

SF-36 values were captured only in a relatively small num-
ber of patients. Moreover, the study population is at risk to
develop HF, whereas the algorithm is primarily designed to
assess the presence of HFpEF. Because the work-up for the
intermediate HFA-PEFF group is not established routinely
yet, invasive testing is often required but not routinely
implemented.
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Table 3 Mortality, MACE, and CV hospitalization categorized by HFA-PEFF score values during the 10-year follow-up

HFA-PEFF score value
Total

0 1 2 3 4 5 6

Dead 0 5 8 40 51 70 52 226
0.0% 5.2% 7.4% 9.5% 11.4% 19.4% 24.5% 13.5%

MACE 1 15 20 98 136 145 88 503
5.6% 15.5% 18.5% 23.2% 30.3% 40.2% 41.5% 30.2%

CV hospitalization 1 10 8 51 67 71 37 245
5.6% 10.3% 7.4% 12.1% 14.9% 19.7% 17.5% 14.7%

Total 18 97 108 423 449 361 212 1668
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

CV hospitalization, cardiovascular hospitalization; MACE, major adverse cardiac events including death, cardiovascular hospitalization,
new myocardial infarction, and first diagnosis of HF.
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Supporting information

Additional supporting information may be found online in the
Supporting Information section at the end of the article.

Figure S1. Cumulative incidences for death and cardiovascular
hospitalization. Low score: score values 0 and 1; intermediate
score: score values 2–4; high score: score values 5 and 6 in the
HFA-PEFF algorithm. Times were truncated at 126 months.
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