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New treatment can improve cardiac pump
function in patients with heart failure

March 14 2023

Key Question
What are the effects of acylated (activated) ghrelin (acyl ghrelin) in a randomized, placebo-controlled double-blind trial in patients with
heart failure and reduced ejection fraction (HFrEF), and in ex vivo mouse cardiomyocytes?

Key Finding

In patients with HFrEF, intravenous acyl ghrelin increased cardiac output. In cardiomyocytes, acyl ghrelin increased fractional shortening,
did not affect Ca* transients, and reduced Troponin | phosphorylation. These effects were blocked by the acyl ghrelin antagonist

D-Lys 3.

Take Home Message
In patients with HFrEF, acyl ghrelin increases cardiac output. In isolated cardiomyocytes, acyl ghrelin increases load-independent
contractility without Ca?* mobilization.
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Study protocol and main findings. LVEF = Left ventricular ejection fraction;
NYHA = New York Heart Association; Acyl = Acylated (Activated); FS =
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Fractional Shortening; F/FO (Fluo-3 Ca2+) = Amplitude of Ca2+ transients was
measured as change in the fluo-3 fluorescence signal (F) divided by the
fluorescence immediately before a stimulation pulse given under control
conditions (FO); Phospho cTnl = Phosphorylated cardiac troponin I; Ser 23-24 =
serine 23-24 (Phosphorylation site); Tnl = troponin I. Credit: European Heart
Journal (2023). DOI: 10.1093/eurheartj/ehad100

A clinical study by researchers at Karolinska Institutet and Karolinska
University Hospital in Sweden shows that the hunger hormone ghrelin
can increase the heart's pump capacity in patients with heart failure. The
results have been published in the European Heart Journal.

Millions of people worldwide live with heart failure, a condition in
which the pump function of the heart is reduced, such as after a
myocardial infarction or angina. In heart failure, the heart muscle is
weakened, leaving the heart unable to pump the amount of blood needed
to provide the body with sufficient oxygen and nutrients. Treatments are
available that slow the progression of the disease, but there are no
methods that directly increase the heart's pump function.

Ghrelin 1s an endogenous hormone that has many receptors distributed in
cardiac muscle tissues. It increases the appetite and stimulates the release
of growth hormones. The researchers believe that its receptors are a
promising target for enhancing the heart's pump function.

"Heart failure is the most common cause of hospitalization in older
generations and is associated with a poor quality of life and high
mortality," says principal investigator Lars Lund, professor at the
Department of Medicine, Solna, Karolinska Institutet, and senior
consultant at Karolinska University Hospital. "If we can find ways to
increase the heart's pump function, we can potentially improve life
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quality and prognosis for these patients."

In this double-blind study, 30 patients with heart failure at Karolinska
University Hospital's cardiology unit were randomly assigned to two
groups, receiving either active treatment with ghrelin or a placebo given
intravenously for two hours. The participants were followed up after two
to five days.

After two hours' treatment, the cardiac output (i.e., the volume of blood
pumped by the heart in one minute) had increased by an average of 28
percent in the ghrelin group, which can be compared with a small
reduction in the placebo group. The reason for the increase was that
more blood was pumped from the heart per beat, as the heart rate
remained unchanged or was even slightly slower. At the two- to five-day
follow-up, the pump capacity was 10 percent higher in the ghrelin group
compared to in the placebo group.

The researchers observed no serious adverse reactions. For reasons
unknown, the ghrelin group had slightly elevated levels of a heart-failure
biomarker, but more studies would be needed to ascertain any actual
connection. Because the patient group in the current study was small and
the follow-up short, it is hard to estimate the effectiveness of the
treatment in a larger cohort over a longer time.

To study the underlying mechanisms responsible for the increase in
pump function, the researchers also studied mouse heart cells in the
laboratory. They observed that treatment with ghrelin increased the
contractile function of the heart cells, and they identified a novel
molecular mechanism for this increase.

The researchers now want to conduct larger clinical studies and with the
help of the KI incubator KI Innovations have launched AnaCardio, a

start-up company that develops molecules designed to activate the
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ghrelin receptors and thus increase the heart's pump function.

More information: Lars H. Lund, Acyl ghrelin improves cardiac
function in heart failure and increases fractional shortening in
cardiomyocytes without calcium mobilization, European Heart Journal
(2023). DOI: 10.1093/eurheartj/ehad100
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