JACC: HEART FAILURE

VOL. 4, NO. 6, 2016

ª 2016 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION

ISSN 2213-1779/$36.00

PUBLISHED BY ELSEVIER

http://dx.doi.org/10.1016/j.jchf.2016.03.025

EDITORIAL COMMENT

Understanding Heart Failure With
Mid-Range Ejection Fraction*
Carolyn S.P. Lam, MBBS, PHD,a,b Tiew-Hwa Katherine Teng, MPH, PHDa,c,d
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compared with HFrEF (median age, 72 years; 37%

transition” between HFrEF and HFpEF (i.e., repre-
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except for ischemia, which was almost twice as
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deterioration in EF (10). Similarly, longitudinal data

In essence HFmEF seems to resemble HFpEF with

from Kaiser Permanente Colorado showed that tran-

the key exceptional characteristic of ischemia, in

sition from HFpEF to HFrEF over time was more

which it resembles HFrEF (Figure 1A). This brings

likely in patients with a prior myocardial infarction,

up the question of whether some patients with
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HFmEF were those with coronary disease “caught in

likely in women and those adherent to b -blockers (11).

F I G U R E 1 Understanding HFmEF

(A) Striking resemblance of HFmEF to HFrEF in ischemia from the Get With The Guidelines cohort. (B) Percentage of patients who transitioned
from HFpEF to HFrEF and vice versa from the Olmsted County cohort (9) and the Kaiser Permanente cohort (11) over the follow-up period. Of
note, in the Olmsted County study, the transition to HFrEF was deﬁned as EF <50%. In the Kaiser Permanente study, EF 40% was used as
cutoff to delineate HFpEF and HFrEF. (C) Longitudinal change in HFpEF and HFrEF, stratiﬁed by the presence of CAD/EBT. CAD ¼ coronary
artery disease; EBT ¼ evidence-based therapy; HFmEF ¼ heart failure with mid-range ejection fraction; HFpEF ¼ heart failure with preserved
ejection fraction; HFrEF ¼ heart failure with reduced ejection fraction.
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The signiﬁcance of recognizing that some or most

in-hospital mortality were found in analyses strati-

patients with HFmEF are indeed those “in transition”

ﬁed by EF group, the absolute differences were small

with coronary disease lies in the fact that they may be

(median, 25th, and 75th percentile for length of stay

expected to respond to evidence-based anti-ischemic

was 4, 3, and 7 days in all 3 EF groups; in-hospital

therapies. Although not tested in the current study,

mortality rate varied from 2.62% to 3.06% among

data are emerging to suggest this may be the case: a

groups), and their clinical signiﬁcance remains un-

subanalysis of the TOPCAT (Treatment of Preserved

certain (despite strong statistical signiﬁcance caused

Cardiac Function Heart Failure With an Aldosterone

by large sample sizes). The contribution of under-

Antagonist) trial showed that EF modiﬁed the spi-

detection of ischemic heart disease in HFpEF is un-

ronolactone treatment effect, with patients at the

known, especially because microvascular ischemia

lower end of the EF spectrum (EF 44% to 50% [i.e.,

(as opposed to macrovascular epicardial coronary

those with HFmEF]) showing greater potential beneﬁt

disease) is increasingly recognized to play a key role

of spironolactone with respect to the primary

in HFpEF, arising from comorbidity-induced inﬂam-

outcome and HF hospitalization, compared with

matory endothelial activation and microvascular

those with higher EF (12). In fact, the hazard ratios for

rarefaction (15–17).

the primary outcome, cardiovascular death, and HF

The understanding of each of the HF family

hospitalization in the HFmEF subgroup of TOPCAT

members, and particularly the middle child HFmEF,

were similar to that observed in the post-myocardial

has been deepened by the work of Kapoor et al. (6) in

infarction HFrEF trials with mineralocorticoid antag-

GWTG-HF. Although generalizability to the entire

onists (13). Similarly, subanalyses from CHARM

universe of HF across other geographic and nonacute

(Candesartan

in

settings may not be possible, these are the largest

Mortality)-preserved also revealed that patients with

most comprehensive real-world data to date. A call

HFmEF had greater beneﬁt from candesartan than

for larger prospective randomized clinical trials in

those with HFpEF (14).

HFmEF is easier said than done; prior attempts at a
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Importantly, previously mentioned considerations

targeted approach in HFmEF failed because of difﬁ-

do not exclude a role of coronary disease or ischemia

culties in recruiting adequate numbers of patients (1).

in HFpEF. In the prior study from Olmsted County,

It is therefore wise to take heed from the current

the presence of angiographically proven epicardial

registry observations and subgroup analyses from

coronary disease was associated with worse survival

prior large clinical trials that included HF across the

in HFpEF; and complete revascularization attenuated

spectrum of EF groups (12,14) and recognize that

both the decline in EF and prognostic impact of

HFmEF may look like HFpEF except for strong fea-

coronary disease (10). In the current study from

tures of ischemia, although potentially behaving like

GWTG-HF, ischemia at presentation was associated

ischemic HFrEF in response to standard anti-ischemic

with >70% higher adjusted odds of in-hospital mor-

therapy.

tality in HFpEF. We are unable to determine if the
prognostic impact of ischemia differed among EF
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