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Heart failure (HF) remains the final common pathway for multiple cardiovascular disorders. 

As patients progress to advanced stages of the disease (American Heart Association/

American College of Cardiology Stage D), many patients require inotropic support to 

alleviate symptoms and maintain end-organ perfusion. While these agents can produce rapid 

symptomatic improvements, prolonged inotropic support has been associated with 

significant risk of arrhythmias and increased mortality. Increased myocardial Ca2+ transient 

currents appear to be simultaneously responsible for both the benefits and risks of these 

inotropic agents. This observation has set stage for the development of novel inotropic 

agents that are not dependent upon increasing Ca2+ transients.

The current issue of the Journal includes a narrative by Altenberger et al. [1] that 

summarized eight hands-on tutorials at the Heart Failure Association of the European 

Society of Cardiology annual meeting in Paris on April 30–May 1, 2016, supported by 

Orion Pharma, the maker of levosimendan, describing the evidence supporting the use of 

levosimendan as a calcium sensitizing inotrope that would fulfill this need for a safer 

alternative to traditional calcium mobilizing inotropes. While there may be room for some 

optimism regarding the unique mechanism of action, paradigm-changing claims of safety 

and superiority versus traditional inotropes cannot be established by extrapolations of small 

phase II studies alone. Instead, the burden of proof remains on proponents of levosimendan 

to provide appropriately designed phase III clinical trials to differentiate levosimendan from 

traditional inotropes—all of which provide dramatic symptomatic improvement and are 

relatively safe with short-term use.

As of August 2017, levosimendan is approved for use extensively across the globe, but is not 

approved for use in the United States. The bulk of the evidence supporting the use of 

levosimendan can be summarized by a 2012 meta-analysis of 45 randomized clinical trials 

conducted between 1999–2010 [2] and a recent series of 3 clinical trials that evaluated 

pulsatile outpatient infusions of levosimendan [3–5]. Conversely, the most concerning 

evidence against levosimendan may be the historical trend of increased adverse 

cardiovascular outcomes with prolonged inotropic support, the absence of any stand-alone 

definitive trial, and the results of two recent levosimendan studies in cardiac surgery patients 

[6–7].
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The 2012 meta-analysis reported a significant mortality reductions among levosimendan-

treated patients versus placebo (risk ratio 0.82 [0.69–0.97], p=0.02) or dobutamine (risk ratio 

0.68 [0.52–0.88], p=0.003)[2]. These mortality benefits occurred even though no mortality 

effect was observed in either of the 2 pivotal trials that constituted approximately 50% of the 

weight in the meta-analysis. Moreover, the 95% confidence intervals reported in these 2 

pivotal trials both excluded the risk ratios reported in the meta-analysis versus placebo and 

dobutamine, respectively. These observations suggest that the results of the meta-analysis 

were driven entirely by the 43 small-to-moderate sized studies which may be more 

susceptible to biases than larger, well-powered studies [2].

When evaluating the results of this meta-analysis to predict the results of future clinical 

trials, it interesting to note that the most profound mortality risk reduction reported in the 

2012 meta-analysis occurred among cardiac surgery patients (risk ratio 0.52 [0.35–0.76], 

p=0.001)[2]. These findings, among others, contributed to the design and completion of the 

CHEETAH and LEVO-CTS trials, both of which were randomized, double-blind, placebo-

controlled registration trials that evaluated the use of levosimendan among cardiac surgery 

patients [6–7]. Despite the optimistic estimates provided by meta-analyses, neither trial 

observed any effect on the primary outcome of 30-day mortality and the CHEETAH trial 

was ultimately halted due to futility. With the addition of the latest trials the findings of the 

prior meta-analyses are no longer valid, and the overall superiority of levosimendan is 

questioned.

The accompanying review also presents 3 recent studies in which patients received 

intermittent infusions of levosimendan for 6 or 24 hours at 2 to 4 week intervals [3–5]. 

While these studies do show favorable responses among levosimendan-treated patients, 

similar effects have also been reported with traditional inotropes (i.e. dobutamine [8]). 

Sufficiently large cohorts and/or controlled double-blinded comparisons between inotropes 

are lacking, making it difficult to determine whether or not these findings stem from the 

unique calcium sensitizing mechanism of levosimendan or may simply represent a safer 

approach to inotrope use that may be replicable with traditional inotropes.

In summary, there is reasonable room for caution when interpreting the overall evidence 

base describing the use of levosimendan in comparison with other inotropes. Whether the 

calcium-sensitizing mechanism of levosimendan is safer and/or more effective than 

conventional inotropes remains somewhat ambiguous. The extracts from hands-on tutorials 

sponsored by Orion Pharma, the maker of levosimendan, have been enthusiastically 

summarized in this review by the authors, who have also been for the most part investigators 

in Orion Pharma sponsored studies, as an aid for the use of levosimendan in advanced heart 

failure. What is known is that levosimendan improves cardiac output and relieves symptoms 

in patients with decompensated heart failure. In absence of large randomized controlled, and 

possibly double-blind, clinical trials we recommend a judicious rather than systematic use of 

levosimendan or of other inotropes in patients with advanced heart failure whose symptoms 

cannot be controlled with vasodilators and diuretics.
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