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EDITORIAL COMMENT

Evolving Challenges for Targeting
Metabolic Abnormalities in Heart Failure*
Kenneth B. Margulies, MD
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with decreased systemic insulin sensitivity have a
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worse prognosis (5).
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bolic circuitry that is capable of switching preferred
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tissue, with substantial improvements in both insulin-
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In heart failure with reduced ejection fraction, both

mediated glucose uptake (6) and insulin-independent

animal models and human studies demonstrate al-

glucose uptake (7). Receptors for GLP-1 have been

terations in the otherwise versatile capacity of the
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myocardium to use alternative substrates. Sack et al.

fying the heart as a potential target for GLP-1 action.

(2) reported the down-regulation of genes required

Although native GLP-1 is rapidly degraded, degrada-

for myocardial FA use in human hearts and rats with

tion resistant GLP-1 analogues, which are widely

progressive heart failure. Davila-Roman et al. (3) used

used for treatment of type 2 diabetes, permit subcu-
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taneous administration at intervals ranging from 12 h

(PET) to conﬁrm reduced FA oxidation with increased
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dependence on glucose metabolism in patients
with compensated dilated cardiomyopathy. As heart
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failure progresses, myocardial insulin resistance

Relevant to these considerations, a study by

develops (4), further compromising the versatility of

LePore et al. (9) in this issue of JACC: Heart Failure
explores the effects of 12 weeks of treatment with a
long-acting GLP-1 agonist (albiglutide) in patients
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showed no effects of the lower 2 doses. For the

lixisenatide treatment had no effect on the primary

comparisons

treatment
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(30 mg weekly) with placebo, there was a small in-

stroke, or hospitalization for unstable angina) or the

of
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albiglutide

crease in peak oxygen consumption (VO 2) (1.5 

rates of hospitalization for heart failure (12). Finally,

0.7 ml/kg/min; p ¼ 0.024). Consistent with the known

in recently hospitalized patients with advanced

appetite suppressing effects of GLP-1 analogues,

chronic heart failure with reduced ejection fraction,

there was a small decrease in weight with albiglutide

the FIGHT (Functional Impact of GLP-1 for Heart
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Failure Treatment) trial randomized 300 patients

were not accompanied by any signiﬁcant improve-

with and without diabetes to 6 months of treatment

ment in cardiac function by echocardiography,

with liragluide or placebo (13). In this more advanced

changes in 6-min walking distance, quality of life

heart failure population, liraglutide produced no

scores, or improvements in myocardial glucose

improvement in the primary composite endpoint,

use, oxygen consumption, or efﬁciency based on

with a trend toward increase adverse outcomes

PET-based analyses.

among the diabetic patients treated with liraglutide

Because of the lack of signiﬁcant improvements in

(14). At least for patients with heart failure and type 2

myocardial function or metabolism, the investigators

diabetes, these trials indicate that differences in the

concluded that mild improvements in VO 2 might be

stage of heart failure may profoundly affect the

due to extra-cardiac GLP-1 effects. Because VO 2 was

therapeutic impact of a single class of drug targeting

the only variable that was measured at the peak of

cardiac and systemic metabolism.

exercise, the conclusion that there were no cardiac

The composite ﬁndings that GLP-1 agonists exhibit

effects of albiglutide is not deﬁnitive. Perhaps if

favorable cardiovascular effects in early stages of

cardiac variables were measured during exercise,

heart failure, a lack of efﬁcacy in early symptomatic

an effect of albiglutide on contractile reserve, relaxa-

disease, and potential harm in more advanced degrees

tion reserve, or metabolic reserve might have been

of heart failure inspires some general observations.

revealed. In contrast, although peripheral factors such

First, these ﬁndings suggest the likely need for stage-

as improved skeletal muscle metabolism could be at

dependent strategies in treating diabetes among pa-

play, there are no data that directly demonstrates

tients with heart failure. Beyond GLP-1 agonists, this

any extra-cardiac improvements with albiglutide. The

concept is supported by the adverse cardiovascular

investigators also noted that the relatively short

outcomes with other otherwise effective therapies for

duration of albiglutide treatment could have contrib-

diabetes when applied to patients with established

uted to the largely negative results.

heart failure. Thiazolidinediones and dual peroxisome

It is perhaps most important to view this study in

proliferator–activated receptor alpha/gamma agonists

the context of recent full and preliminary reports of

increase ﬂuid retention and the risk of heart failure in

randomized trials of GLP-1 agonists in patients with

multiple analyses (15). Dipeptidylpeptidase-4 in-

various stages of heart failure.

hibitors have been associated with small but signiﬁ-
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verting enzyme inhibitors, beta-blockers, and aldo-
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sterone antagonists) that have therapeutic beneﬁts

vascular safety of liraglutide in >9,000 adults with

across a broader spectrum of heart failure stages.

type 2 diabetes at high risk of major adverse cardio-

These stage-dependent distinctions in therapeutic

vascular events (10). A preliminary announcement by

responses underscore the need to more fully elucidate

the sponsor indicated that, compared with placebo,

the molecular triggers underpinning the key transi-

addition of liraglutide reduced the primary composite

tions in myocardial substrate use, as well as the bio-

endpoint of cardiovascular death, nonfatal myocar-

energetics and the biomarkers that reliably identify

dial infarction, and nonfatal stroke during a follow-up

these transitions.
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