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It is common to classify patients with either acute or chronic

heart failure (HF) based on their left ventricular ejection fraction

(LVEF) at presentation—both in clinical practice and in research

studies, including practice-defining trials. Although this approach

is rooted in the different pathophysiology of HF according to

impairment of cardiac output at rest, it has some inherent

limitations. First, the cutoff point to classify LVEF as reduced

(HFrEF) or preserved (HFpEF) is necessarily arbitrary, ranging

between 40% and 50% in the various studies. This has led the

European Society of Cardiology to propose a new category of HF

patients with LVEF values between 40% and 49%, termed HF with

midrange ejection fraction (HFmrEF).1 Second, a number of

echocardiographic studies, both with the standard approach and

with myocardial deformation imaging, have convincingly demon-

strated that preserved LVEF does not guarantee preserved systolic

function of the left ventricle.2,3 In the TOPCAT trial, an echocar-

diographic study, 52% of patients had impaired global longitudinal

strain, and this impairment was strongly associated with

cardiovascular death and HF hospitalization.3 In addition, patients

with impaired global longitudinal strain seem to have benefited

more from aldosterone antagonist therapy in a post hoc analysis.3

Third, beyond the absolute value of LVEF at presentation, the

trajectory of LVEF also has important clinical implications. In a

recent large cohort study,4 patients who presented with preserved

LVEF as a result of improvement or recovery of HFrEF had a

significantly better prognosis than patients with persistently

reduced or preserved LVEF. The latter is especially important for

patients with HFmrEF who frequently fall under this category.

Finally, in contrast to HFrEF, in which low cardiac output and the

resultant neurohormonal activation dominate the pathophysio-

logical process, HFpEF, and by extension HFmrEF, have a more

diverse pathophysiology and probably cannot be treated as a single

phenotype for therapeutic and management purposes.5 Clearly,

despite the clinical utility and the prognostic significance of LVEF,

especially among patients with HFrEF, the use of LVEF alone is

problematic for clinical classification of HF, particularly for HFmrEF

and HFpEF patients.

In a recently published article in Revista Española de Cardiologı́a,

Gómez-Otero et al. provide further evidence to question LVEF as

the sole indicator of left ventricular function and overall HF status

in patients with acute HF.6 The authors investigated the baseline

characteristics and outcomes of patients admitted with acute

HFmrEF (40%-49%) in comparison with patients with acute HFrEF

(< 40%) and HFpEF (� 50%), and observed that patients with

HFmrEF share characteristics with both the HFrEF and the HFpEF

groups. The clinical characteristics of the HFmrEF group were

closer to those of the HFpEF group, but importantly, after 1 year of

follow-up, there were no differences in total mortality, causes of

death, and hospital readmissions for HF between the LVEF groups.

Several findings in this study merit further discussion—the

most striking being the lack of prognostic significance of ‘‘acute’’

LVEF and the lack of prognostic discriminative ability of the newly

proposed HFmrEF category. Similar findings, pointing to no or

limited prognostic value of LVEF in acute HF, have been reported by

other large registries.7,8 As Gómez-Otero et al. point out, acutely

measured LVEF is probably labile and may not reflect the actual

cardiac status of a patient in the chronic state. In addition, the

correlation of LVEF with hemodynamic, clinical, and neurohor-

monal measures is limited in patients with acute HF.9 Beyond

prognosis of mortality, another important finding is the lack of

association between baseline LVEF and HF readmissions. Because

readmissions for HF are not necessarily driven exclusively by

disease biology,10,11 it is unlikely that risk stratification based on

LVEF alone would help us target patients who might benefit more

from certain interventions to prevent readmissions. The study by

Gómez-Otero et al. convincingly demonstrates this disconnect.

What are the clinical implications of the data presented by

Gómez-Otero et al. from a HF management perspective in the acute

and postdischarge settings? From a prognostic and immediate

postdischarge perspective, these data imply that additional

markers are needed to guide acute HF management. Indeed, as

previously discussed, LVEF is probably a poor indicator not only of

hemodynamics but also of systolic function in the acute phase, for

a wide range of LVEF values. Biomarkers can potentially be used to

further risk-stratify patients with HFmrEF, although this remains
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to be evaluated in future research studies.12 Because natriuretic

peptide levels in HFmrEF patients demonstrate an intermediate

range between HFrEF and HFpEF with a rather wide distribution

and overlap with the other groups,6 this approach seems to have

considerable potential. On the other hand, natriuretic peptide-

guided management has still to demonstrate definitive efficacy in

patients with acute HF; however, the value of this approach might

differ according to LVEF range and, in fact, preferentially benefit

patients with HFrEF.13,14 This might have implications for HFmrEF

patients who are probably a mixed population from a left ventricle

systolic function perspective. From a purely therapeutic angle,

previous work has shown the presence of systolic dysfunction in

preserved LVEF patients when assessed by advanced echocardio-

graphic methods.2,3 However, studies of neurohormonal blockade

have not studied this group of patients to date—instead, patients

with HFpEF, including HFmrEF in a number of studies, have been

treated as a single entity. Considering the encouraging post hoc

findings from the TOPCAT trial,3 perhaps the time has come for a

trial of neurohormonal blockade in HFpEF and HFmrEF patients

with impaired systolic function, as expressed by impaired

longitudinal systolic strain. In addition, it might be worth focusing

on patients with an initial HFmrEF presentation, as patients who

are recovering from HFrEF and present with midrange LVEF

probably have a better prognosis and therefore it might be more

challenging to demonstrate a beneficial effect with established or

novel therapies in this group.

To date, there has been limited focus on patients with HFmrEF.

The clinical characteristics of patients with HFmrEF, at least in the

acute HF setting,6 reveal a mixed patient population, potentially

with different LVEF trajectories, and with outcomes similar to

those of other acute HF groups. In the chronic HF setting, patients

with recovering HFrEF as a result of response to guideline-

recommended medications and device therapy probably have a

better outlook than HFpEF patients who present with lower LVEF

over time and become HFmrEF patients.4 However, little is known

about the latter group of HFmrEF patients because the LVEF

trajectory has been reported by only a handful of studies. In

addition, patients identified as HFmrEF during the acute HF setting

may differ from chronic HFmrEF patients. Future longitudinal

studies will need to evaluate prognosis and response to therapy in

these important patient subgroups separately.
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