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Editorial 

More cardiopulmonary effort testing needed in HFpEF! 

Heart failure with preserved ejection fraction (HFpEF) is expected to 
become the most frequent type of HF in the next future, and is associated 
with significant morbidity and mortality, despite the recent therapeutic 
advances [1]. 

The diagnosis of HFpEF, according to the current guidelines, relies on 
the integration of clinical (symptoms/signs of HF), biohumoral (namely 
B-type natriuretic peptide plasma elevation), and imaging findings, 
demonstrating structural and functional cardiac abnormalities [2]. 
Nevertheless, signs and symptoms of congestion might not be always 
present in the individual patient, and limited mobility might mask 
effort-related symptoms [3]. Further, comorbidities (e.g. obesity, kidney 
insufficiency, chronic obstructive pulmonary disease), which are highly 
prevalent in HFpEF, may confound the clinical presentation and influ-
ence natriuretic peptides concentration [1–3]. 

To overcome these limits, 2 multiparametric approaches have been 
proposed to improve diagnostic accuracy in HFpEF: a) the H2FPEF 
score, developed at the Mayo Clinic to identify the cardiac origin of 
effort dyspnea in patients with preserved ejection fraction by the eval-
uation of clinical and imaging variables (obesity, atrial fibrillation, age, 
antihypertensive treatment, increased filling pressures and systolic 
pulmonary arterial pressure) [4]; b) the HFA-PEFF algorithm, proposed 
by the Heart Failure Association (HFA) of the European Society of 
Cardiology (ESC), consisting of a multiparametric stepwise approach, 
starting from pre-test clinical assessment to a comprehensive echocar-
diography and natriuretic peptides assessment [5]. From the integration 
of functional, morphological, and biohumoral parameters, a score is 
then calculated and the HFpEF diagnosis either ruled-out (<2) or ruled- 
in (≥5 points), respectively [5]. In the gray zone (2–4 point score), 
functional testing (echocardiography or invasive hemodynamic exercise 
stress test), should be performed to solve the uncertainty [5]. Both scores 
have also shown prognostic significance in HFpEF populations, with 
higher values being associated with a higher risk of HF-related hospi-
talization and all-cause mortality [6,7]. 

With regard to exercise capacity, only the H2PEF score holds a pre-
dictive value, as documented by Amani et al., who pointed out the lack 
of clinical variables as a major flaw of the HFA-PEFF score [8]. A mar-
ginal role in the HFA-PEFF algorithm has been attributed to cardiopul-
monary exercise test (CPET), recommended only as an optional tool to 
rule-out noncardiac etiologies of dyspnea, while a larger use of this 
test should be advisable to obtain additional information both for 
diagnostic and prognostic purposes. 

In this issue of the Journal, Lee et al. tested this hypothesis on a 
cohort of consecutive patients with dyspnea and preserved ejection 

fraction (n = 292, mean age 58 ± 14 years, 57% males), undergoing a 
full baseline characterization, including CPET and echocardiography, 
therefore followed-up for a composite cardiovascular endpoint 
(including cardiovascular-related mortality, recurrent HF hospitaliza-
tion, urgent repeat revascularization/myocardial infarction, or any 
hospitalization due to cardiovascular events) [9]. According to the HFA- 
PEFF score, the study population was distinguished into 3 subgroups 
(<2, n = 81; 2–4, n = 159, ≥5, n = 52). At survival analysis, a ≥ 5 score, 
VE/VCO2 slope, peak systolic strain rate of the left atrium and resting 
diastolic blood pressure were identified as independent predictors. 
Notably, the addition of both HFA-PEFF score and VE/VCO2 slope to the 
prediction model allowed a significant reclassification of patients' risk 
[9]. Finally, the addition of VE/VCO2 over HFA-PEFF score yielded 
further incremental prognostic significance, particularly in patients with 
a < 5 score. 

Although currently underutilized in the clinical practice, CPET pro-
vides crucial pathophysiological clues, with diagnostic and prognostic 
implications. Indeed, beyond yielding the same information provided by 
a traditional exercise stress test (i.e., physical tolerance, symptom 
occurrence, and ECG abnormalities), CPET allows the unique opportu-
nity of assessing the cardiorespiratory interactions during exercise, 
unraveling pathophysiological mechanisms in complex disease condi-
tions, such as HFpEF [10]. Of note, in the study of Lee et al. [9], only VE/ 
VCO2 retained independent and incremental prognostic value. This 
findings confirm and extend those of an ancillary study by Guazzi et al. 
[11], showing that VE/VCO2, but not peak VO2, was an independent 
predictor of adverse events in patients with HFpEF [11]. Although a 
definitive explanation is missing, the stronger prognostic value of VE/ 
VCO2, an index of ventilatory efficiency, underscores the importance of 
evaluating by means of CPET in HFpEF patients the complex interaction 
between gas exchanges, systemic and pulmonary vasculature, cardiac 
and skeletal muscle function, influencing the adaptation to exercise in 
pathophysiological conditions, finally limiting physical tolerance 
[10,11]. 

Interestingly, the integration of CPET with echocardiography has 
been recently proposed as a unique, noninvasive, comprehensive 
approach, providing at a same time information regarding both the 
cardiorespiratory and hemodynamic changes occurring during exercise 
[10]. Although only a few Centers worldwide routinely perform this 
combined test, the growing evidence about its accuracy in the diagnostic 
setting and in risk stratification, alongside to the progressive standard-
ization of the proposed protocols, may lead to a larger use of this 
valuable testing modality in the next years. 
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Until then, given the crucial incremental prognostic value provided, 
further confirmed by Lee et al. [9], a larger implementation of CPET in 
the diagnostic armamentarium may represent a key step to improve the 
management of patients with HFpEF, also considering the recent 
availability of disease-modifying treatment, such as sodium-glucose co- 
transporter 2 inhibitors (SGLT2i) [2]. Finally, to further improve risk 
stratification, a multiparametric score integrating CPET parameters and 
easy-to-obtain clinical, laboratory, and echocardiographic variables (the 
MECKI score) showed high accuracy in patients with HF and reduced 
ejection fraction [12]. Given the recent findings of Lee et al. [9], the 
development and validation of a similar score in HFpEF patients may 
therefore have a great clinical impact. 
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