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Abstract
Background: Congestive heart failure (CHF) is a rather prevalent condition with a high mortality rate. Levosimendan is
one among the new drugs that have been tested for its management.

Objective: To undertake a systematic review and meta-analysis of the morbidity and mortality reduction associated with
levosimendan in the treatment of CHF.

Methods: A bibliographic search was conducted in the Medline database for all randomized controlled trials (RCTs)
that assessed the use of levosimendan in CHF. The outcomes were death from all causes, length of hospital stay, and
hospital readmission for CHF. All RCTs with outcomes of interest were included. Methodological quality criteria, such
as blinding and confidentiality of the list of allocation, were evaluated in sensitivity analysis. The main calculation was
done with random effects.

Results: Of the 179 articles identified, 48 were RCTs, 19 of them with outcomes of interest. In the comparison with
placebo (7 trials, 1,652 patients), the relative risk (RR) for overall death was 0.87 (95% confidence interval [CI]: 0.65 to
1.18). In comparison with dobutamine (10 trials, 2,067 patients), the RR was 0.87 (95% Cl: 0.75-1.02). Three studies
had data on length of stay, in which levosimendan showed a decrease of 2.27 and 2.30 days compared to placebo and
dobutamine, respectively (p < 0.05 for both). No article presented data on readmission alone.

Conclusion: The evidence available so far has shown no benefit in terms of mortality in association with the use of
levosimendan, which only showed a small benefit in the time of hospitalization. (Arq Bras Cardiol 2010; 95(2): 230-237)
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Introduction

Heart failure (HF) is a common condition, and congestive
heart failure (CHF) is the third general cause and the first
cardiovascular cause of hospitalization in Brazil. In 2006,
according to DATASUS data, there were approximately
300,000 hospitalizations for HF in public hospitals in Brazil,
with a direct spending of more than R$ 220 million reals and
a mortality rate of almost 8%'.

During the course of the disease, especially in severe cases,
there are periods of acute heart failure decompensation,
with high risk of complications, arrhythmias and death. The
management of patients presenting CHF and low output
signals is controversial, and there has been no consensus,
even among experts, on which would be the best treatment
strategy?. Drugs that improve the contractile performance of
the heart (positive inotropic agents) are often used in such
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a clinical context, although several experts question the use
of this class of agents in HE. This questioning is based on the
fact that, historically, almost all of the positive inotropic agents
studied in large randomized controlled trials (RCTs) increased
the risk of death, presumably due to arrhythmic causes®*.

Levosimendan is a calcium sensitizing drug that is
commercially available in Brazil since 2002. By the sensitizing
action of troponin C to calcium, levosimendan has the
potential to improve cardiac contractility in systole without
impairing relaxation in diastole. This drug may also have a
vasodilator action, which may result in improved cardiac
output without increasing myocardial oxygen demand. An
active metabolite of the drug (OR1896) maintains the clinical
response between 7 and 9 days after continuous intravenous
infusion for 24 hours*®.

Several clinical trials have been conducted to evaluate
levosimendan compared with inotropic agents - especially
with dobutamine - and with placebo. So far, individual data
from controlled trials comparing levosimendan with placebo
have failed to demonstrate that the use of continuous or
intermittent dobutamine improves the survival of patients
with decompensated HFE In this study, our objective was
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to summarize the available evidence through systematic
review and meta-analysis calculation, evaluating the impact
of levosimendan on the clinically relevant outcomes of total
mortality, readmission for CHF, and hospitalization time. As a
secondary objective, the adverse effects associated with this
medication were also reviewed.

Methods

Initially, we conducted a search for systematic reviews and
meta-analyses in the Medline, Cochrane, and SumSearch
databases. Later on, a search for clinical trials was conducted,
using the Medline bibliographic database, accessed via
PubMed. The use of Levosimendan in patients with heart
failure was defined as the scope of the analysis. The outcomes
targeted in the search, considered as clinically relevant, were
as follows:

1. Death from all causes
2. Time of hospitalization
3. Readmission to hospital for heart failure

In the search strategy, rather than selecting randomized
controlled trials (RCTs) with PubMed filters, we used a list of
words previously validated for searching this type of study,
which was more sensitive than PubMed filters’. In the search
strategy, to avoid missing studies that might have had a
description of these outcomes only in the full-text article, and
not in the abstract, we did not include words related to the
outcomes of interest. The search strategy used was as follows:

Levosimendan AND heart failure AND ((randomized
controlled trial[pt] OR controlled clinical trial[pt] OR
randomized controlled trialsimh] OR random allocation[mh]
OR double-blind method[mh] OR single-blind method[mh] OR
clinical trial[pt] OR clinical trialsmh] OR (“clinical trial”[tw])
OR (Gsingl*[tw] OR doubl*[tw] OR trebl*[tw] OR tripl*[tw])
AND (mask*[tw] OR blind*[tw])) OR (“latin square”[tw]) OR
placebos|mh] OR placebo*[tw] OR random*[tw] OR research
design[mh:noexp] OR comparative study[mh] OR evaluation
studieslmh] OR follow-up studiesimh] OR prospective
studies[mh] OR cross-over studies[mh] OR control*[tw] OR
prospectiv¥[tw] OR volunteer*[tw]) NOT (animal[mh] NOT
human[mh]))

After conducting the search, which was set to end by
07/07/2009, we evaluated all abstracts found. Studies
described as having the design of a clinical trial comparing
the use of levosimendan versus placebo or another active
treatment were selected for full text search. We also searched
for abstracts that could lead to unpublished studies, such as
conference highlights. The references of the studies included
were searched for other possible relevant studies.

The method chosen to accomplish the compilation of
the available evidence was a meta-analysis. We opted for
a pragmatic criterion for inclusion, in which all randomized
controlled trials with the pre-specified outcomes were
included, and methodological quality criteria were used
in subsequent sensitivity analyses. According to current
recommendations, the following methodological criteria were
deemed as most relevant:

1. Description of sample size calculation;

2. Analysis by intention to treat (intention to treat - ITT);
3. Description of allocation concealment;
4. Use of blinding.

Studies that did not describe whether the analysis was
by “intention to treat” were considered as not meeting
this criterion. The absence of an explicit description of
the allocation concealment - which could include terms
such as central randomization, Internet randomization,
randomization by telephone, or a clear statement confirming
the allocation concealment - also failed to satisfy this
criterion. With regard to blinding, both studies described as
open (open label) and studies with no description of blinding
were considered as not blind.

For its ease of interpretation, the measure of association
chosen was the relative risk (RR). The calculation method
used was the DerSimonian-Laird random effects method. To
assess the heterogeneity between studies, we used the test
of inconsistency (1), with values below 25% considered as
having little heterogeneity®.

To better assess the robustness of the results, several
sensitivity analyses were performed. First, we changed
the inclusion criteria of the studies according to their
methodological characteristics, as described above. In
these analyses, the meta-analysis calculations were remade,
excluding studies that did not meet certain quality criteria.
Moreover, the calculations of the main results (ie, with all
studies included) have been redone using the fixed effects
method, and we used odds ratio calculation (odds ratio - OR)
instead of RR, both by fixed effects and random calculation.
Funnel analysis (funnel plot) was used to evaluate the impact
of publication bias. The analyses were conducted in Review
Manager, version 4.2.10.

Results

In the search for systematic reviews, we found only one
study evaluating levosimendan in CHF, with data updated
up to June 2007°. This study found an OR of 0.83 [95%
confidence interval (Cl): 0.62 to 1.10] for death associated
with levosimendan compared to placebo (6 studies, n = 1,578)
and 0.75 (95% Cl: 0.61-0.92) compared with dobutamine (8
studies, n = 1,979). A comparison of dobutamine versus
placebo was also performed, showing a significant increase in
mortality (OR = 1.82, 95% Cl: 1.06-3.12). Other outcomes
aimed at in our study were not included in this review.
All studies of this systematic review, except for the study
conducted by Morelli'®, were included in this review. The
reason for the exclusion of Morelli’s study was the type of
patients evaluated (septic shock), which differed from the
other studies included.

The search strategy generated a total of 179 results,
among which 46 were RCTs. Two other RCTs were added
to this total, taken from the search for full text conference
abstracts. The 135 studies eliminated at this stage are
detailed in Figure 1. Of the 48 studies available for analysis,
only 19 had the primary outcomes of interest. The most
common outcomes of the RCTs that have not been included
in the analysis were hemodynamic and echocardiography
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strategy

Levosimendan + heart failure + RCT search

135 studies excluded

179 studies found

66 Reviews

28 Uncontrolled studies

7 Case reports/series

7 Letters/editorials

6 Animal and in vitro studies

A

A\ 4

6 Cohort studies

3 Congress highlights

3 Nonrandomized comparative
studies

48 randomized clinical trials

- 2 Studies of different doses
2 Sub study of another RCT
2 Economic analysis

A

19 studies included

(2 available only as abstracts)
15 with data on mortality
1 with data on mortality and length of
hospital stay
2 with data on length of hospital stay
1 with combined data on mortality and
rehospitalization

1 Meta-analysis
1x Repeated
1 Case-control study

29 studies excluded

24 with no outcomes of interest
3 with distinct populations -

2 with oral formulation of
levosimendan

Figure 1 - Search strategy results. + 44 clinical trials found among the 179 search results, 2 clinical trials from congress highlights, and 2 studies found in a meta-
analysis. L Two studies evaluated the drug in patients with heart failure in outpatient treatment, with repeated doses over time; and the third one evaluated levosimendan

in patients with septic shock.

parameters; changes in inflammatory markers and B-type
natriuretic peptide (brain natriuretic peptide, BNP); and
symptom changes in 48 hours.

The most common primary outcome of the studies
included in the review was mortality, which was reported
in 15 of 19 individual studies and was aggregated to the
hospital readmission outcome in another study. The follow-
up for death evaluation ranged from 9 to 365 days (Tables
1 and 2). Only one study reported rates of rehospitalization
individually and three studies reported length of stay. As
the study conducted by Parissi et al'' did not provide
separate data for mortality and length of stay, and as there
was no other study in which this data were presented on
an aggregated form, the Parissi study was not included in
our meta-analysis calculations.

Of the 16 studies available for evaluation of mortality, 4
had a comparison only with placebo; 9 had a comparison with
another active drug - dobutamine in 7 studies, enoximone in
1 study, and prostaglandin E1 in the remaining study - and
three studies conducted both comparisons with placebo and
with an active drug (dobutamine in all cases). As the study by
Berger et al was the only one that used prostaglandin E1'? as a
comparative drug, and the study of Fuhrmann was the only
one to use enoximone, both were also excluded from meta-
analysis calculations. Therefore, the calculations were done
with data from 7 studies in which a comparison with placebo
was conducted, and 10 studies in which a comparison with
dobutamine was conducted.

Arq Bras Cardiol 2010; 95(2): 230-237

Levosimendan versus placebo
Outcome: death

The characteristics of the studies included in the review
are listed in Table 1.

In the primary analysis, which included all the studies
and in which the random effects method was used, the
relative risk was 0.87 (95% Cl: 0.65 to 1.18), and no
significant benefit with the use of levosimendan was
observed, when compared with placebo (Figure 2). This
result remained consistent on the sensitivity analysis,
regardless of changing both the measure of association (for
odds ratio) and the method of calculation (fixed effects);
the narrowest confidence interval among the 4 tests was
the fixed effect for relative risk of death (RR 0.90, 95% Cl:
0.71 to 1.15).

The other planned sensitivity analyses were hampered
by the poor quality of reporting in those studies. It was not
possible to conduct a sensitivity analysis excluding studies
with absence or lack of clarity regarding the allocation
concealment, as all studies were eliminated in this analysis.
Nor was it possible to combine the results of studies that
presented sample size calculation, as only one study fulfilled
this criterion. The results are robust when only studies by
intention to treat were included (2 studies, n = 620, RR =
0.72,95% Cl: = 0.51 to 1.01). In the analysis that included
only studies with blinding (3 studies, n = 766), the RR was
0.70 (95% CI: 0.50 to 0.98).

With the inclusion of unpublished data from a 6-month
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Methodological characteristics of studies on levosimendan versus placebo

Levosimendan group Placebo Methodological quality
group Follow-up
Study Loading  Maintenance Deaths/ Deaths/ period Allocation Sample Intention
dose dose (pglkg/ Total Total (days) size to treat Blinding
" X . concealment . R
(nglkg) min) patients patients calculation analysis
Nieminen?!, 2000 3a36 0.05a0.6 1/95 0/21 9 No/Not clear Yes Yes Yes
22
RLOSLANT, 6a24 01204 91402 32102 180 No/Not clear No Yes Yes
Kivikko?, 2003 6 0.1a04 2/98 3/48 14 No/Not clear No No Yes
CASINO#, 2004 NR NR 6/98* 8/97* 30 No/Not clear No No No/Not clear
REVIVE 11%, 2005 12 0.1a0.2 45/299 35/301 90 No/Not clear No No No/Not clear
25
oamopouos” 6 0.1 2123 4123 120 No/Not clear No No No/Not clear
Flevari®, 2006 0 0.1 3130 115 90 No/Not clear No No No/Not clear
Parissis™, 2007 0 0.1 NR/42 NR/21 NR No/Not clear No No No/Not clear

* Outcomes at one month follow-up, full 6-month unpublished data have been considered in sensitivity analysis. NR - not reported.

Methodological characteristics of studies on levosimendan versus dobutamine

Levosimendan group Dobutamine Methodological quality
group Follow-up
Stud i i eriod 1
y Loading Maintenance Deaths/ Deathstotal ?da 9 Allocation Sample Intention o
dose dose (pglkg/ total . y size to treat Blinding
" . patients concealment . .
(nglkg) min) patients calculation analysis
Follath?, 1999 12 02206 3/9 3/10 14 No/Not clear No Yes N;g;‘?t
i i 21
gt')%%"”e” * 3a36 005206 1195 1120 9 No/Not clear Yes Yes Yes
LIDO™, 2002 24 0.1a0.2 27/103 38/100 180 Yes Yes Yes Yes
CASINO#, 2004 NR NR 6/98* 12/96* 30 No/Not clear No No N;g:?t
25
Adamopoulos®, 6 0.4 2023 5023 120 No/Not clear No No No/Not
2006 clear
. No/Not
Alvarez®, 2006 12 0.2 1121 1120 15 No/Not clear Yes No clear
29
S VES 12 01202 1731664 185/663 180 Yes Yes Yes Yes
i 30
SomimFard®, 24 041 3 1 365 No/Not clear No Yes No
Duygu®, 2008 6a12 0.1 2/30 1/30 NR No/Not clear No Yes No
32
D 2" 6a12 041 1120 2120 NR No/Not clear No Yes No
Yilmaz'¢, 2009 NR 0.1a0.2 NR/17 NR/13 NR No/Not clear No Yes No
* Outcomes at one month follow-up, full 6-month unpublished data have been considered in sensitivity analysis.
follow-up of the CASINO study, provided by the laboratory Other outcomes
which sponsored the study, with 17 deaths in the In Parissis'' study, with 34 patients randomized to
levosimendan group and 27 in the placebo group, no change  |evosimendan and placebo, the combination of death and
was shown in the combined estimate with RR calculation  hospital readmission in 5 months occurred in 89% of patients
by random effects model for death equals to 0.82 (95% Cl: in the placebo group and 71% of patients in the levosimendan
0.59to 1.12). group (RR = 1.25, 95% ClI: 0.87 to 1.77). There were no
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Levosimendan Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Adamopoulus 2 23 4 23 3.5% 0.50[0.10, 2.47]
CASINO 6 98 8 97 8.1% 0.74 [0.27, 2.06] S
Flevari 3 30 1 15 1.9% 1.50[0.17, 13.23]
Kivikko 2 98 3 48 2.9% 0.33 [0.06, 1.89]
Nieminen 1 95 0 21 0.9% 0.69 [0.03, 16.32)
REVIVE Il 45 299 35 301 36.3% 1.29 [0.86, 1.95) TR
RUSSLAN 91 402 32 102 46.4% 0.72 [0.51, 1.01] —
Total (95% ClI) 1045 607 100.0% 0.87 [0.65, 1.18]
Total events 150 83
Heterogeneity: Tau? = 0.02; Chi2 = 6.80, df = 6 (P = 0.34); I = 12% 3 !05 052 ; é 2!0
Testfor:ovenall gfioct: 2:=0.87/(P'=0.36) Favours Levosimendan Favours Placebo

Figure 2 - Meta-analysis of levosimendan versus placebo for the outcome of death, with inclusion of all studies.

results to be combined with these values, due to the absence
of other studies with data on readmission’>.

Data from the REVIVE Il study showed a reduction in
hospital stay of 7.0 = 4.6 days vs 8.9 = 8.6 days (p =
0.003) in favor of levosimendan. In a study by Parissis'*,
levosimendan compared with placebo decreased the length
of stay from 5.8 = 2.1 to 3.2 = 1.7 days (p < 0.01) in a
sample of 63 patients. The aggregate result of these two
studies, compiled by meta-analysis for continuous outcomes
(weighted mean difference, with random effects), shows a
reduction of 2.27 days (95% Cl: 1.52 to 3.03) in favor of
levosimendan in an N of 663.

Levosimendan versus dobutamine
Outcome: death

The characteristics of the studies included in the comparison
of levosimendan versus dobutamine are listed in Table 2.

In the primary analysis, in which all studies were included
and the method used was the random effects model, the
relative risk was 0.87 (95% C1 0.75 to 1.02) (Figure 3). When

the calculations used for relative risk were done by the fixed
effects method, the results remained virtually unchanged
(RR = 0.87, 95% Cl: 0.74 to 1.02). When we altered the
measure of association to odds ratios, the confidence
interval was not statistically significant, regardless of the
method of calculation.

In the sensitivity analysis, taking into account the
methodological characteristics of the studies, the results
remained robust. Evaluating only studies with allocation
concealment, the RR was 0.85 (95% Cl: 0.68 to 1.07), with
identical results when we evaluated only blinded studies.
In studies with sample size calculation, the RR was 0.85
(95% Cl: 0.68 to 1.06), and finally, in the analysis by ITT, the
RR was 0.87 (95 % Cl: 0.70 to 1.08). Secondary analyses
using 6-month data of the CASINO study (41 deaths in
the dobutamine group) showed a RR for death, calculated
by the method of random effects, of 0.76 (95% ClI 0.62 to
0.93) in favor of levosimendan. In all the analyses conducted
for mortality, both in comparison with placebo and with
dobutamine, the test of inconsistency was lower than 25%
(the maximum value was 13%).

Levosimendan Dobutamine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Adamopoulus 2 23 5 23 1.0% 0.40 [0.09, 1.86] —
CASINO 6 98 12 9% 2.8% 0.49[0.19, 1.25] B
Duygu 2 30 1 30 04% 2.00[0.19, 20.90] e [t
Duygu(2) 1 20 2 20 0.5% 0.50 [0.05, 5.08] I
Follath 3 9 3 10 1.4% 1.11[0.30, 4.17] — T
LIDO 27 103 38 100 14.6% 0.69 [0.46, 1.04] -]
Nieminen 1 95 1 20 0.3% 0.21[0.01, 3.23]
Samimi-Fard 3 1" 1 1 0.6% 3.00 [0.37, 24.58] S PR
SURVIVE 173 664 185 663 78.0% 0.93[0.78, 1.11] |
Alvarez 1 21 1 20 0.3% 0.95 [0.06, 14.22)
Total (95% CI) 1074 993 100.0% 0.87 [0.75, 1.02] 4
Total events 219 249
Heterogeneity: Tau? = 0.00; Chi? = 7.48, df = 9 (P = 0.59); I = 0% 0 = of 7 : 1f0 7 00=
Test for overall effect: Z = 1.69 (P = 0.09) Favours Levosimendan Favours Dobutamine

Figure 3 - Meta-analysis of levosimendan versus dobutamine for the outcome of death, with inclusion of all studiies.
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Other outcomes

LIDO' study data showed that the rate of rehospitalization
for heart failure, the number, and days of hospitalization for
heart failure within 180 days of follow-up were similar in
the groups assigned to levosimendan and dobutamine. In
the study by Yilmaz, the length of hospital stay was longer
in the dobutamine group than in patients who received
levosimendan (11.3 = 3.1 versus 9 = 1.8 days, p = 0.024)".

Adverse effects

The most frequently reported adverse effects were
hypotension, headache, and arrhythmias. As these patients
have a higher risk of sudden death from arrhythmia, this
outcome was monitored when inotropic agents were
used. There is evidence of an increased incidence of
atrial fibrillation and ventricular tachycardia with the use
of levosimendan. In the REVIVE study, there was more
hypotension (50% vs 36%), ventricular tachycardia (25% vs
17%), and atrial fibrillation (8% vs 2%) with levosimendan
when compared with placebo. In the SURVIVE study, atrial
fibrillation and ventricular premature beats were more
frequent with levosimendan, when compared to dobutamine
(9.1% vs 6.1%), but no difference in the incidence of
ventricular tachycardia or fibrillation was observed.

Discussion

In the management of decompensated heart failure, in
its different forms of presentation, the optimal strategy is still
widely discussed and controversial. Although levosimendan is
used in clinical practice in several countries as an alternative
drug in the management of CHF, randomized clinical trials
comparing it with placebo are needed to assess the actual
safety and benefit of this drug. The results of this meta-analysis
demonstrated the absence of consistent evidence of the
superiority of levosimendan, when compared with placebo,
in reducing mortality of patients admitted for decompensated
heart failure. This finding is based on a compilation of 7 clinical
trials involving 1,652 patients, and these results were robust
when reevaluated in different sensitivity analysis.

When compared with dobutamine for the same outcome,
no benefit associated with levosimendan was observed. This
finding is based on a compilation of 10 clinical trials involving
2,067 patients, and the results were robust when reevaluated in
different sensitivity analyses. The results of both tests are similar
to a previous systematic review published at the time, which
included basically the same studies included in this review.

In the analysis of other primary outcomes targeted in this
systematic review, we found no data on hospital readmission
rate. Also, few studies evaluated the length of hospital stay.
The only study comparing levosimendan with dobutamine
had only 30 patients, and a reliable result was not obtained,
although the decrease in length of stay had a statistical
significance. When levosimendan was compared with
placebo, the data were more consistent, showing a reduction
of small magnitude (about two days).

The use of inotropic agents is controversial in the
management of CHF2. There seems to be a consensus that

high doses of intravenous vasodilators and diuretics represent
the first line in cases of acute decompensation, and the use of
inotropic agents is relegated to refractory cases. Dobutamine
has certainly been the most widely used drug in such situations,
although the evidence on the increase of arrhythmias and
adverse events has limited its routine use. In recent years,
several drugs with inotropic action were tested without much
success. Levosimendan is among these newer drugs and has
been commonly used in Brazil and in European countries'”"'8.

Data presented in this meta-analysis and in some
records, including the Brazilian experience, suggest that
some patients may show improvement in dyspnea, in the
hemodynamic profile, and in BNP levels with acute infusion
of levosimendan'”. However, such information have intrinsic
methodological limitations (studies without blinding, short
evaluation period, as well as the subjectivity inherent in the
evaluation of dyspnea), which do not permit an objective
assessment of whether this drug actually changes the natural
history of decompensated heart failure cases.

Moreover, it is increasingly important to consider the cost
of therapeutic alternatives, especially in cases like this, in
which there is no evidence indicating superiority of one drug
over another. The cost of levosimendan is approximately R$
4,000.00 per treatment, whereas dobutamine is around R$
50.00. Although a previous study suggested that the higher
cost of levosimendan might be offset by savings resulting from
ashorter hospital stay that this drug may entail'®, the treatment
protocols that generated the costs assessed in that study do
not seem comparable and, therefore, their data need to be
viewed with caution.

It seems clear that this is a population of patients with
very serious conditions, in which the benefit of new
interventions has been limited or difficult to demonstrate.
Acute decompensated heart failure requiring inotropic
agents is a terminal condition, in which the main concern is
provinding relief of symptoms and maintaining quality of life
outside the hospital. Despite the potential deleterious effects,
some experts advocate the use of inotropic agents. Indeed,
dobutamine has been the option most often used in Brazil
in recent decades, with an expected effect on short-term
improvement of symptoms, though there is concern about an
increased risk of death. Studies comparing levosimendan with
dobutamine suggest that the new drug may be an alternative
in this scenario, but with no sure benefit.

There are still many doubts about the best clinical strategy
for the use of levosimendan in respect to the best fixed or
customized dose, the optimal infusion time, whether a loading
dose should be used, time of suspension, and the impact of
concomitant therapies such as beta blockers, other inotropic
agents, or vasodilators. Studies clarifying these facts are needed
and can alter the available evidence.

As with any systematic review, some methodological
considerations must be recognized. This study is a summation
of individual RCT results and reflects the quality of the
studies selected. In this sense, we should stress the low
methodological quality of these studies, most of them with no
sample size calculation and no description of randomization
or blinding confidentiality in the analysis of outcomes.

Arq Bras Cardiol 2010; 95(2): 230-237
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Moreover, an important study, the CASINO? study, was
presented at a conference some years ago, but has not yet
been published in full.

To date, there are no randomized studies showing a
reduction in mortality associated with any positive inotropic
agent. In this line, the data on levosimendan corroborate
the findings that this class of drugs has no effect on overall
mortality, cardiovascular mortality, length of stay, or
readmission rates for heart failure in hospitalized patients
with clinical decompensation. The inclusion of this additional
therapy in the therapeutic armamentarium in CHF should be
carefully reviewed, and the expected clinical benefit and cost
to patients and the health care system.
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