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Summary
In patients with chronic heart failure (HF) the effects of inotropic therapy are still uncertain; aim of our study is
to evaluate the safety and efficacy of periodic infusion of levosimendan (LS) in outpatients (pts) with chronic
end stage HF. We treated 10 pts with 2 or more admissions in hospital for HF during the previous 12 months
(mts), with periodic infusion (every 3 weeks) of LS. Comparing the 8 mts before and after this therapy, the
number of admissions and the number of days of hospitalization for HF showed a significant reduction. BNP
dosage showed a non significant trend towards a reduction of BNP level in the first 6 mts. The periodic use of
LS is safe and effective in reducing re-admissions for worsening HF at least in the first eight mts of therapy.
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Patients with chronic end-stage heart failure
(HF) remain symptomatic despite optimized

medical therapy; in these patients the aim of  phy-
sician is to improve the quality of  life and inotro-
pic drugs, such as dobutamine1-4, can help to rea-
ch this target, although some studies demonstra-
ted an increased mortality for proarrhytmic ef-
fects5,6. Levosimendan is a new drug for acute
heart failure with inotropic, vasodilatatory and
metabolic properties without proarrhytmic ef-
fects7. In literature there are only few experiences
with repetitive infusion of  Levosimendan in chro-
nic heart failure, in inpatients and for few mon-
ths; they demonstrated an improvement in symp-
toms and NYHA class8-13. The aim of  our expe-
rience is to demonstrate the safety and utility of
Levosimendan in repetitive infusions for several
months in outpatients with chronic end-stage
heart failure.

Methods

Between June 2004 and June 2008 we treated with
periodic infusions of  Levosimendan 10 patients
(age 41-77 years old) with end-stage chronic he-
art failure due to left ventricular (LV) systolic dy-
sfunction. All patients had a left ventricular ejec-
tion fraction <30% with dyspnoea on minimal
exertion or at rest (NYHA class IV in 7 pts and
NYHA class III in 3 pts) (table 1). The aetiology
of  the LV dysfunction was ischemic in 6 pts, idio-
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pathic and valvular in two cases respectively; one
of these pts had a Marfan syndrome with a pro-
sthetic mitral valve and an aortic prosthetic tube.
Patients were currently on optimal medical treat-
ment with angiotensin-converting enzyme inhi-
bitors and/or angiotensin II receptor blockers,
beta-blockers unless not tolerated, aldosterone an-
tagonists, digitalis and diuretics and all received
periodic clinic evaluation in our heart failure am-
bulatory in some cases also with telemonitoring.
All had an ICD, 4 had also a biventricular pace-
maker; two pts were on heart transplant list and
for other two pts the inclusion on transplant list
was denied because of  comorbidity; for other pts
the transplant chance was not possible for age
limit.
Levosimendan was given as a 10-minute bolus of
6 or 12 ug/kg/min followed by continuous infu-
sion for 24 hours at a rate of 0,1 ug/kg/min in 4
pts; 6 pts were treated without bolus. Afterwards,
they received every 3 weeks, 6,25 mg of  Levosi-
mendan ev. at a rate of  0,1 ug/kg/min; during
the follow-up, if  the symptoms and signs of  he-
art failure improve only for few days the infusion
was performed every two weeks. In absence of
improvement, Levosimendan was increased to
12,5 mg every two weeks. Worsening heart failu-
re was defined as increased symptoms with or
without new hospitalization, but with increased
oral furosemide dosage (at least 50 mg/day) or
need of  furosemide or vasodilator ev. All patien-
ts but one, during the previous 12 months had 2
or more admissions in hospital for HF and these
patients at the beginning of  this study were ad-
mitted for acute heart failure; one pts had no ho-
spitalisation for HF in the previous 12 months,

but we decided to start with the protocol consi-
dering his poor quality of  life. In 8 patients a long-
term access catheter was implanted (port-a-cath
Celsite®) and the subsequent infusions were made
by portable infusion pump (CADD Legacy 1 6400
SIMS DELTEC, INC) as outpatients.  That is,
every three or two weeks our pts reach our de-
partment for a brief  visit and to perform an
electrocardiogram and blood analysis; after that,
we applied the infusion pump and patients retur-
ned home. The day after, the pump was removed
by our nurses in hospital or by the patient or rela-
tives at home, previously instructed in aseptic care
of  the central access site and line. In patients
without long-term access catheter, the infusion
were performed as inpatients through a periphe-
ral vein. BNP dosage was available only in 6 pa-
tients and was performed before the starting of
this protocol and before the subsequent infusions.
In nine patients a right-sided cardiac catheteriza-
tion was performed to evaluated hemodynamic
parameters at baseline and after 24 h from the
beginning of the treatment.

Results

Cardiac index (CI) and cardiac output (CO) were
very low at baseline and improved significantly at
24 h; pulmonary wedge pressure (PWP) decrea-
sed after Levosimendan but not significantly (ta-
ble 2).
The mean follow-up was 18±9 months (range 8-
35 months); during the follow-up 2 pts died for
refractory heart failure after 10 and 35 months
respectively of  therapy and one pt died for sud-
den death after 31 months of  therapy. Another
pt received heart transplant after 15 months of
follow up and in another one we stopped the tre-
atment after 22 months as required by the Heart
Transplant Center; after two months the pt died
for refractory heart failure. We compared the num-
ber of  hospitalization and the days of  hospitali-
zation for all patients during the eight months
before and after this therapy; before, we obser-
ved 20 admissions in hospital for heart failure with
256 days of  hospitalization, and during the pro-
tocol the admissions in hospital were 6 with 80
days of  hospitalization. Intermittent infusion of
Levosimendan showed a significant reduction of
hospitalization (p = 0,02) and of  days of  hospi-
talization (p = 0,02) for heart failure during the
first 8 months (figure 1).
BNP level reduced during the first 9 months, but
this trend was not statistically significant (see fi-

Age 67±11

Male/female 10/0

Ischemic/non ischemic 6/4

Ejection fraction % 20,5±3,6

LVTDD mm 71,2±10,52

LVTDVml 240,3±48,18

ACE-inhibitors 10/10

ARB 1/10

Beta-blockers 8/10

Aldosterone antagonist 8/10

Digitalis 9/10

Diuretics 10/10

Table 1. Baseline characteristic.
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gure 2); notably in these months we observed a
significant reduction of  hospitalization as showed
before. At three months of  follow-up all pts had
an improvement of  NYHA class of  at least one
point and after 12 months this improvement was
still present in 4 pts.
Left ventricular echocardiographic parameters as
ejection fraction (EF), telediastolic diameter
(LVTDD) and telediastolic volume (LVTDV) at
baseline and after 12 months didn’t show signifi-
cantly improvement.
One patient, who did not tolerate beta-blocker,
began therapy with bisoprololo without compli-
cation during the period of  treatment with Levo-
simendan; this is an advantage of  inotropic the-
rapy with agent without beta-agonistic activity, as
already demonstrated with PDE-inhibitor14. Du-
ring the follow-up we had no adverse events: no

hypotension, no infection and no
problem with the management of  the
pump at home. This therapy didn’t
show proarrhytmic complication; all
pts had an ICD, and during the the-
rapy only two pts had ICD interven-
tion. One pt during the 2 months
before the therapy showed 8 episo-
des of  DC-shock and during 35 mon-
ths of  follow-up 4 episodes after 6,
15, 24 and 30 months; in this pt, the-
rapy with Levosimendan seemed re-
duce ventricular arrhythmic episodes,
probably because of  improvement of
hemodynamic conditions. In another
pts, the number of  arrhythmic epi-
sodes were the same before and du-
ring the Levosimendan therapy (one
episode per month).
We tried to compare the hemodyna-
mic parameters in pts with ischemic
cardiomyopathy (6 pts) and in pts with
non ischemic cardiomyopathy (4 pts);
only the ischemic pts had significant

improvement of  cardiac index and of  cardiac ou-
tput. Furthermore, during the follow-up, two of
the non ischemic pts needed an increase in Levosi-
mendan dosage with successful, both after 4 mon-
ths of  therapy; at the end of  the follow-up they
were treated respectively for 8 and 12 months with
the augmented dose. Among ischemic pts, three
needed an increase in Levosimendan dosage, but
after a longer period than non ischemic pts. The-
se increase were made after 12, 24, and 31 mon-
ths from the beginning of  the therapy, and after
few months clinical condition worsened irrever-
sibly: one pts had cardiac transplantation after 3
month and the others died after 1 and 4 months
respectively. We hypothesize that ischemic pts
have more benefit than non ischemic pts from
Levosimendan, both in acute and in chronic con-
dition.

Baseline + 24 h

Cardiac output 3,09±1 3,96±1,2*

Cardiac index 1,84±0,3 2,4±0,5*

Pulmonary wedge pressure 22,6±11,4 16,63±3,81

Mean pulmonary pressure 25,8±8,5 25,33±6,9

Mean sistemic pressure 78,8±6 75,1±7,5

Central venous pressure 7,2±4,7 6,1±4,8

Table 2. Hemodynamic parameters at baseline and after 24 hours; * = p <0,01.
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Figure 1. Days of hospitalization during the 8 months before
the treatment and during the 8 months with the treatment.
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Discussion

We think that in patients with chronic end-stage
heart failure inotropic therapy can improve quali-
ty of life and reduce hospitalization as demon-
strated in previous study with dobutamine1-4, even
if, in these studies, dobutamine demonstrated an
increase in mortality due to proarrhytmic even-
ts5,6. Levosimendan is a new inotropic agent with
a minor proarrhytmic effects, with vasodilatato-
ry and metabolic effects; these properties make
it a good agent for repeated infusions. At pre-
sent, there are in literature only few9-13 experien-
ces with repetitive infusions of  Levosimendan
in chronic end-stage heart failure, with different
protocol and results. Our protocol is the first
with Levosimendan infusion as outpatient and
the follow-up is longer than that of  previous
study; the mean follow-up of  our pts is 18±9
months with a range of  8-35 months. During
the follow-up 2 pts died for refractory heart fai-
lure (after 10 and 35 months of therapy), and 1
pt died for sudden death (after 31 months of
therapy); another pts died for refractory heart
failure but the therapy was stopped 2 months
before the death (after 22 months from the be-
ginning of  the infusion) as required by the heart
transplant centre. We demonstrated a reduction
in the number of  hospitalization and in the days
of  hospitalization for heart failure at least du-
ring the first 8 months of  therapy; we think that
this effect is not due to a more closed observa-
tion of  these pts because all received, before the
beginning of  this therapy, periodic evaluations
in our heart failure ambulatory, with rapid clini-

cal re-evaluation
(within 24 hour) in the
case of  worsening dy-
spnoea and four pts
had also daily home te-
lemonitoring. Besides,
BNP level, available
only in six pts, showed
a trend in reduction
during the first 9 mon-
ths of  therapy. The re-
duction of the hospi-
talisation and the tran-
sient reduction of
BNP denote the pos-
sibility to delay only
for few months the
progression of  the di-
sease, improving in
these months the qua-
lity of life without ef-

fect on mortality. It’s difficult to explain the so
long follow-up of  two of  our pts; we tried too
delay the infusion of  Levosimendan in these pts
and stopped it but without success, with worse-
ning dyspnoea and increasing diuretic dosage.
Echocardiographic parameters, as LVTDD,
LVTDV, EF, did not show improvement during
the follow-up, as we expected, even if, other cli-
nical reports demonstrated an improvement of
these parameters9,10; in our opinion, in pts with
very low ejection fraction, very large ventricular
volume, often associated with regional dyssin-
chrony, is not realistic to evaluate by echocar-
diogram any change in these parameters indu-
ced by inotropes. In this experience, with a long
follow-up, repeated infusion resulted safe
without hypotensive, infective and arrhythmic
complication. Only two pts had arrhythmic epi-
sodes during the follow-up, but in one pts, after
the beginning of  the therapy with Levosimen-
dan, the incidence of  ventricular arrhythmic
episodes decreased, probably because the impro-
vement of  hemodynamic conditions. In the se-
cond pt, the number of  arrhythmic episodes
were the same before and during the Levosimen-
dan therapy (one episode per month).
The positive effect of  Levosimendan in these
pts is due not only to its inotropic activity but
also to vasodilator effect and probably also to its
metabolic effect as anti-stunning agent. That is,
Levosimendan improves the contractility of  hi-
berrnating area without an increase in oxygen con-
sumption and without proarrythmic effects. Ac-

Figure 2. BNP trend during the first 12 months of therapy.
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after 12 months. This could support the pre-
vious hypothesis, but at present is only sensa-
tion.

Conclusion

Our study demonstrated the safety of  Levosimen-
dan treatment in repetitive infusion in particular
with an outpatient management; with our proto-
col we obtain a reduction of  hospitalisation the
main target in pts with end-stage chronic heart
failure. However, we think that the real role of
Levosimendan and in general of  inotropic agen-
ts  in pts with refractory heart failure remain at
present again a “dark side of  the moon”.

cording to this hypothesis, Levosimendan could
have a better action in pts with ischemic left ven-
tricular dysfunction than in pts with a non ische-
mic left ventricular dysfunction. We tried to com-
pare the hemodynamic parameters in pts with
ischemic left ventricular dysfunction with that
of  the pts with non ischemic heart disease and
we notice a significant improvement in cardiac
output and in cardiac index only in pts with
ischemic heart disease. Bedsides, during the fol-
low-up, 5 pts needed an augmented dose of  Le-
vosimendan; 2 of  these pts were non-ischemic
and needed this modification of the therapy only
after 4 months from the beginning, 3 of these
pts were ischemic and needed the augmentation TiM

We would like to thank our nurses, M. Civelli and  T. Sartori,
 for their fundamental support in the management of  this protocol.

References

1. Applefeld MM, Newman RN, Grove WR, et al. In-

termittent, continuous outpatient dobutamine infusion

in the management of  congestive heart failure. Am J

Cardiol 1983; 51:455-458.

2. Applefeld MM, Kathryn S, Newman RN, et al. Ou-

tpatient dobutamine and dopamine infusions in the ma-

nagement of  chronic heart failure: clinical experience in

21 patients. Am Heart J 1987; 11:589.

3. Elis A, Bental T, Kimchi O, et al. Intermittent dobu-

tamine treatment in patients with chronic refractory con-

gestive heart failure: a randomized, double-blind, place-

bo-controlled study. Clin Pharmacol Ther 1998; 63:682-

685.

4. Oliva F, Latini R, Politi A, et al. Intermittent 6-month

low-dose dobutamine infusion in severe heart failure:

DICE multicenter Trial. Am H J 1999; 138:247-253.

5. Krell MJ, Kline EM, Bates ER. Intermittent, ambula-

tory dobutamine infusions in patients with severe con-

gestive heart failure. Am Heart H 1986; 112:787-791.

6. Dies F, Krell MJ, Whitlow P, et al. Intermittent dobu-

tamine in ambulatory outpatients with chronic cardiac

failure. Circulation 1986, 74 suppll II pg II-38.

7. Papp Z, Csapo K, Pollesello P, et al. Pharmacological

mechanisms contributing to the clinical efficacy of  levo-

simendan. Cardiovascular Drug Reviews 2005; 23:71-98.

8. Nanas JS, Papazoglou P, Tsagalou EP. Efficacy and

safety of  intermittent, long-term, concomitant dobuta-

mine and Levosimendan infusion in severe heart failure

refractory to dobutamine alone. Am J Cardiol 2005;

95:768-771.

9. Parissis JT, Adamopoulos S, Farmakis D, et al. Ef-

fects of  serial Levosimendan infusions on left ventricu-

lar performance and plasma biomarkers of  myocardial

injury and neurohormonal and immune activation in

patients with advanced heart failure. Heart 2006; 92:1768-

1772.

10. Mavrogeni S, Giamouzis G, Papadopoulou E, et al.
A 6-month follow-up of  intermittent Levosimendan

administration effect on systolic function, specific acti-

vity questionnaire, and arrhythmia in advanced heart fai-

lure. J Cardiac Fail 2007; 13:556-559.

11. Parle NM, GradDip BN, Thomas MD, et al. Repea-

ted infusions of  Levosimendan: well tolerated and im-

proves functional capacity in decompensated heart fai-

lure – a single-centre experience. Heart, Lung and Cir-

culation 2008; 17:206-210.

12. Papadopoulou EF, Mavrogeni SI, Dritsas A, et al.
Assesment of  Quality of  Life using three activity que-

stionnaires in heart failure patients after monthly, inter-

mittent administration of  Levosimendan during a six-

month period. Hellinc J Cardiol 2009; 50:269-274.

13. Drakos SG, Kanakakis JV, Nanas S, et al. Intermit-

tent inotropic infusions combined with prophylactic oral

amiodarone for patients with decompensated end-stage

heart failure. J Cardiovasc Pharmacol 2009; 53:157-161.

14. Kumar A, Choudhary G, Antonio C, et al. Carvedi-

lol titration in patients with congestive heart failure re-

ceiving inotropic therapy. Am Heart J 2001; 142:512-

515.



240    Trends in Medicine  October 2010 Volume 10 Number 4


