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The classification, phenotyping, and management of heart failure (HF) has been 
based on the left ventricular (LV) ejection fraction (LVEF) [1]. In the recent Universal Def-
inition, HF was designated as HF with reduced LVEF (HFrEF, LVEF ≤ 40%); HF with 
mildly reduced LVEF (HFmrEF, 41% to 49%); HF with preserved LVEF (HFpEF ≥ 50%); 
and HF with improved LVEF (HFimpEF, LVEF ≥ 40% at baseline associated with a ≥10-
point increase from baseline and a repeat measurement of > 40%) [2]. Others proposed a 
modified, LVEF-based HF classification using sex-specific cut-offs to define as “normal” 
an LVEF ≥ 55% in men and ≥60% in women [3]. 

HF is a very complex syndrome, and it is unrealistic to predicate its classification on 
a single biomarker [4]. Moreover, a mandatory prerequisite for the use of LVEF ranges to 
delineate HF phenotypes is an undisputed agreement on the LVEF normal range which 
has not been reached. According to the American Society of Echocardiography and the 
European Association of Cardiovascular Imaging, the normal LVEF range is 52–72% in 
men and 54–74% in women [5]. However, recent evidence contradicts this delineation. A 
study in which physician-reported LVEF (403,977 echocardiograms from 203,135 patients) 
were linked to all-cause mortality from the US healthcare system, and was independently 
validated in a dataset (45,531 echocardiograms and 35,976 patients) from New Zealand, 
demonstrated that the overall, unadjusted hazard ratios for mortality showed a U-shaped 
relationship for LVEF with a nadir of risk at an LVEF of 60–65%, and similar results were 
obtained after further adjustments for age, sex, or HF [6]. Slightly different but towards 
the same direction were the findings of another study including approximately 500,000 
participants, which reported that in both women and men, mortality was lowest at an 
LVEF level of 65.0–69.9% [7]. In the same study in females, an increased risk for cardio-
vascular-related mortality persisted to an LVEF level of 60.0–64.9%, whereas in males the 
corresponding LVEF level was lower (55.0–59.9%) [7]. 

Moreover, the controversies regarding the delineation of normal range show there is 
substantial discordance between the various imaging modalities in LVEF measurement 
among expert laboratories [8]. Importantly, even if echocardiography, the most widely 
available cardiovascular imaging, is used for LVEF determination, significant intraob-
server and interobserver variability usually occurs [9]. 

Equally disturbing with the variability in measurements is the vague physiological 
significance of LVEF. The LVEF, which equals the LV stroke volume (LVSV) divided by 
the LV end-diastolic volume (LVEDV) and is usually expressed as a percentage, is inap-
propriately assumed to be an index of myocardial contractility [10]. However, it has been 
largely disregarded that (a) LVEF is influenced by the loading conditions (preload and 
afterload) and cannot represent myocardial contractility without knowledge of LV loads; 
and (b) structural changes leading to increases or decreases in LVEDV will have a major 
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impact on the LVEF at any given level of contractility and SV [11]. Thus, LVEF has severe 
limitations when used as a measure of LV systolic function. 

Finally, LVEF has long been used for the guidance of medical treatment in HF. In this 
regard, the lack of effective medications for HFpEF has represented for years a large and 
growing unmet need in cardiology [12]. However, compounds such as spironolactone, 
sacubitril/valsartan, and sodium–glucose cotransporter 2 inhibitors (SGLT-2i) have 
proved to be effective over a wide range of LVEF [13]. Moreover, recent evidence suggests 
that acute HF and advanced HF may occur at any level of LVEF, and prognosis is unre-
lated to LVEF [14]. 

To have a meaningful impact, classification systems should reflect current ap-
proaches in HF evaluation and management. Although the LVEF has served for a long 
time as the holy grail of HF, the time to be ejected as the primary classification system for 
this global pandemic has arrived [15,16]. 
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