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Levosimendan versus
dobutamine in septic
cardiomyopathy: a randomized
clinical trial on cardiac function
and safety

Feng Zhao', Haolei Wei®, Leqing Lin*, Hui Wang?, Zhuxian Zhang®
and Liang Guo™

'Department of Emergency Medicine, Tongde Hospital of Zhejiang Province, Hangzhou, Zhejiang,
China, 2Department of Intensive Care Unit, Affiliated Hospital of Hangzhou Normal University,
Hangzhou, Zhejiang, China

Objective: This study aims to evaluate the clinical efficacy, safety, and impact on
outcomes of levosimendan compared with dobutamine in patients with
septic cardiomyopathy.

Methods: A randomized clinical trial was conducted in patients with septic
cardiomyopathy between December 2022 and March 2024. Eligible patients
received either levosimendan or dobutamine in addition to standard sepsis
treatments. Baseline characteristics, laboratory parameters, pulse index
continuous cardiac output, clinical outcomes, and adverse reactions were
recorded and compared between the two groups.

Results: A total of 50 patients were analyzed, with 25 patients in each group.
The mean age was 76.4 (+12.3) years, and 28 patients (56%) were male.
Baseline characteristics were comparable between groups. Following
treatment, improvements were observed in both groups in left ventricular
ejection fracture and levels of cardiac troponin |, B-type natriuretic peptide,
cardiac index (Cl), lactate, and norepinephrine infusion rate(all P < 0.05), with
significantly greater improvements in the levosimendan group (P<0.05).
Additionally, the Cl was higher in the levosimendan group compared to the
dobutamine group (P<0.05). No statistically significant differences were
observed between groups in other pulse index continuous cardiac output
variables, laboratory tests, clinical outcomes, or adverse reactions.
Conclusions: In patients with septic cardiomyopathy, levosimendan treatment
resulted in greater improvements in cardiac function, hemodynamic stability,
and tissue perfusion compared with dobutamine, without an increase in
adverse reactions. Further studies are needed to evaluate the long-term
effects of levosimendan on clinical outcomes in this patient population.

Registration number: ChiCTR2500101261.
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Introduction

Sepsis is a life-threatening multi-organ dysfunction resulting
from a dysregulated host response to infection (1). Septic
cardiomyopathy refers to acute cardiac dysfunction unrelated to
myocardial ischemia that occurs in sepsis patients. Its prevalence
in septic patients was estimated at up to 70% (2), with a
mortality rate as high as 70%-90% (3). Currently, the treatment
for septic cardiomyopathy is to improve the cardiac function. In
clinical practice, the most commonly applied positive inotropic
drug in septic shock patients is dobutamine (4). Dobutamine
can increase myocardial contractility by directly activating
cardiac Pl receptors and augment cardiac output, reducing
peripheral vascular resistance and ventricular filling pressures,
and promoting atrioventricular node conduction. However,
dobutamine can increase heart rate and myocardial oxygen
consumption, with potential negative impacts on patient
outcomes (5). There is no consensus on the selection of
inotropic drugs for septic cardiomyopathy.

As a novel cardiotonic drug, levosimendan binds to cardiac
troponin C in a calcium-dependent manner. Levosimendan can
enhance the calcium sensitivity of contractile proteins and
produce positive inotropic effects. In addition, levosimendan can
induce diastole in coronary resistance vessels and dilate systemic
venous volume vessels by opening adenosine triphosphate-
sensitive potassium channels in vascular smooth muscle (6).
Theoretically, levosimendan has the advantages of maintaining
systemic and pulmonary circulation without elevating
intracellular calcium ion concentration, accelerating ventricular
rate, and increasing myocardial oxygen consumption. However,
the potential benefits or limitations of levosimendan have not
been confirmed in the clinic. Gordan et al. reported that the
addition of levosimendan in patients with septic shock failed to
improve the morbidity and mortality but led to supraventricular
and difficulty

ventilation (7). Subsequent subgroup analyses also suggested that

tachycardia in weaning from mechanical
the addition of levosimendan to standard sepsis treatment was
not associated with improved organ dysfunction and reduced
mortality in patients with cardiac insufficiency (8). However, a
meta-analysis, including 192 patients with sepsis-associated
cardiac insufficiency, found that levosimendan improved cardiac
function and reduced extravascular lung fluid and lactic acid
better than dobutamine (9).

In this study, we compared the clinical efficacy, safety, and
outcomes of levosimendan vs. dobutamine treatments in
patients with septic cardiomyopathy to provide evidence-based

clinical application of levosimendan in this patient population.

Materials and methods
Study design and participant selection

A randomized clinical trial was conducted in patients with
septic cardiomyopathy admitted to the Department of Intensive
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Care Medicine at the Affiliated Hospital of Hangzhou Normal
University, China, between December 2022 and March 2024.
The study protocol was approved by the university’s ethics
committee and registered in the Chinese Clinical Trial Registry
(registration number: ChiCTR2500101261). Written informed
consent was obtained from all study participants.

The inclusion criteria were (10) as follows: (1) diagnosis of
sepsis or septic shock based on the Sepsis-3.0 criteria (2) left
ventricular ejection fraction (LVEF) <45%, or > a decrease of
10% from baseline; (3) cardiac troponin I (cTnl) >0.06 ng/ml
and B-type natriuretic peptide (BNP) >100 pg/ml; and 4) age
>18 years.

Exclusion criteria included: (1) confirmed diagnosis of acute
coronary syndrome within two weeks before or after sepsis
diagnosis; (2) history of chronic heart failure; (3) history of
cardiac surgery or pacemaker implantation; (4) malignant
arrhythmias; (5) hypertrophic or restrictive cardiomyopathy, or
severe valvular stenosis or regurgitation; (6) severe hepatic or
renal dysfunction; and (7) use of positive inotropic agents
within one week prior to the trial. Additionally, patients who
underwent cardiopulmonary resuscitation, electrical
defibrillation, extracorporeal membrane oxygenation, or intra-
aortic balloon pump after trial initiation were excluded from

the analysis.

Study protocol

The participants were randomly assigned to either the
levosimendan group or dobutamine group. All of them were
treated following the standard sepsis guidelines, including
antibiotics, fluid resuscitation, and supportive care, and were
monitored by the pulse index continuous cardiac output
(PiCCO). In the levosimendan group, levosimendan was initiated
at 0.1 ug/kg/min and titrated to a range of 0.05-0.2 ug/kg/min to
maintain the mean arterial pressure above 65 mmHg. The
treatment was continued for 24 h. In the dobutamine group,
dobutamine was initiated at 5 ug/kg/min and titrated within a
range of 2.5-20 pg/kg/min to maintain mean arterial pressure
(MAP) above 65 mmHg. Treatment was continued for 72 h.

If adverse reactions related to the study drugs occurred,
symptomatic management was implemented. This included
maintaining adequate volume

status, adjusting doses of

vasoactive and  sedative-analgesic  agents,  replenishing
electrolytes, correcting acid-base imbalances, and optimizing
respiratory parameters. If symptoms persisted after 2 h of such
interventions, the dose of levosimendan or dobutamine was
appropriately reduced. The observation was continued for an
additional two hours. If symptoms resolved, the drug dose was
re-adjusted to the original level. If symptoms remained
unresolved, the study drug was discontinued, the trial was
terminated for that patient, and further symptomatic treatment
was provided to ensure patient safety.

If there was suspected excessive fluid infusion prior to the
admission to the intensive care unit (ICU), restricted fluid

intake would be applied. Patients with two or more of the
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following characteristics would receive intravenous diuretics, (1)
clinical symptoms or signs of increased heart rate, shortness of
breath, edema, or pink frothy sputum, (2) chest imaging
showing hilar butterfly shadow, pleural effusion, (3) negative
passive leg-lifting test, (4) significant increase in BNP, (5)
ultrasound demonstrating right heart or inferior vena
cava dilation.

If a patient’s daily urine output remained <800 ml after a daily
dose of 80 mg furosemide, with significantly elevated serum
creatinine level, continuous renal replacement therapy would be

initiated and the patient would be excluded from this trial.

Data collection

Baseline information, including sex, age, height, weight, the
primary site of infection, sequential organ failure assessment
(SOFA)
evaluation (APACHE) II score were recorded. Clinical and
(HR), MAP,
norepinephrine dosage (NED), lactate, left ventricular ejection
fracture (LVEF), cTnl, BNP, cardiac index (CI), central venous
pressure (CVP), global end-diastolic volume index (GEDVI),
extravascular lung water index (EVLWI), systemic vascular
index (SVRI), white blood cell (WBC) count,
C-reactive protein (CRP), and procalcitonin (PCT) were

score, and acute physiology and chronic health

laboratory parameters, including heart rate

resistance

measured at baseline and 24, 48, and 72h after treatment
initiation. Additionally, the length of ICU stay, duration of
mechanical ventilation, 28-day mortality, SOFA score at 72h
post-treatment and APACHE II score at 72h post-treatment
recorded. Adverse reactions

were during treatment were

also documented.

Statistical analysis

All statistical analyses were performed in SPSS (version 27.0,
IBM, New York, USA). The continuous data were presented as
mean * standard deviation or median with interquartile range
and were compared by either t-test, ANOVA, Mann-Whitney,
or Kruskal-Wallis test, depending on the normality test results.
The with
percentages and compared using the Chi-square test. A P<0.05

categorical data were presented as numbers

was considered statistically significantly different.

Results

Patient enrollment and baseline
characteristic comparisons

A total of 225 sepsis or septic shock patients were screened.
Finally, 50 patients were analyzed, with 25 in both the
levosimendan and the dobutamine groups. The CONSORT
flowchart is shown in Figure 1. Their mean age was 76.4
(£12.3), with 28 (56%) male patients.
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The baseline clinical characteristic comparisons showed no
statistically significant differences between the two groups
(Table 1). The baseline cardiac function measurements, blood
pressure, laboratory test results, and PiCCO examinations were
comparable between the two groups (Table 2).

Comparisons of cardiac function
measurements, MAP, doses of
norepinephrine, and lactate level after
treatments between two groups

As shown in Figure 2; Table 3, following treatment initiation,
the LVEF level in the levosimendan group was significantly higher
than in the dobutamine group (P<0.05). In contrast, levels of
cTnl, BNP, lactate, and NED were significantly lower in the
levosimendan group compared with the dobutamine group (all
P <0.05). However, the two groups had no significant difference
in MAP (P> 0.05).

Comparisons of PICCO measurements
after treatments between two groups

As shown in Figure 3; Table 4, the CI was significantly higher
in the levosimendan group compared to the dobutamine group
after treatment (P<0.05). No significant differences were
observed between groups in GEDVI, EVLWI, SVRI, HR, or
CVP (P> 0.05).

Comparison of laboratory test results after
treatments between two groups

As shown in Figure 2; Table 5, post-treatment levels of WBC,
CRP, and PCT did not differ significantly between the
levosimendan and dobutamine groups (P > 0.05).

Comparisons of clinical outcomes and
adverse reactions between two groups

There were no significant differences in the length of ICU
days, duration of mechanical ventilation, death at 28 days, SOFA
scores after 72h of treatments, and APACHE II scores after
72 h of treatments, as well as the incidence of adverse reactions,
between the two groups (P > 0.05) (Table 6).

Discussion

Septic cardiomyopathy is a common complication of severe
sepsis and septic shock and is a reversible myocardial
dysfunction. Its pathogenesis is not fully understood and can
result from myocardial damage from bacterial toxins and
various cytokines (11). The optimal management strategy is
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Sepsis patients screened

- hepatic or renal failure (n=2
- malignantarrhythmia (n=6)
- previous heart failure (n=18
- organic heart disease (n=7)

(n=225)
Patients excluded (n=80)
-ACS (n=6)
- pacemaker (n=9)
- recent positive inotropic drug (n=8)

6)

)

Sepsis patients remaining
(n=145)

Patients met inclusion criteria
(n=66)

Randomization

Levosimendan group

Dobutamine group

(n=31) (n=35)
Excluded (n=6)
- death within 72 hr (n=1)
- developed ACS (n=2) ]

- received ECMO or IABP (n=1)
- drop-off (n=2)

Excluded (n=10)
- death within 72 hr (n=3)
- developed ACS (n=2)

- received ECMO or IABP (n=3)

- drop-off (n=2)

Dobutamine grou
(n=25)

Levosimendan group
(n=25)

p

FIGURE 1
CONSORT flow diagram.

TABLE 1 Baseline clinical characteristic comparisons between two groups.

Characteristics Levosimendan group (n = 25) Dobutamine group (n = 25)
Age, years, M = SD 76.8 £ 14.0 76.1+10.7 0.182 0.857
Sex, n 0.325 0.569
Male 15 13
Female 10 12
Height, cm, M + SD 1654+ 8.6 164.1+9.3 0.506 0.615
Weight, kg, M + SD 554+94 56.0 £9.8 -0.192 0.849
APACHE 1II score, M + SD 229+43 233+5.0 0.305 0.761
SOFA score, M + SD 11.5+3.0 11.8+2.3 0.422 0.675
Site of primary infections, n 0.121 0.941
Lung 17 16
Abdomen 5 6
Urinary tract 3 3
M + SD, mean + standard deviation.
APACHE II, acute physiology, and chronic health evaluation II; SOFA, sequential organ failure assessment.
Levosimendan could be a treatment option in this

unclear. In the present study, we showed that levosimendan
treatment could provide better cardiac function, hemodynamic
stability, and tissue perfusion than dobutamine treatment
the of adverse

patient population.

without increasing incidences reactions.
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There are no universally accepted diagnostic criteria for septic
cardiomyopathy; however, most researchers agree on the following
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TABLE 2 Baseline mean arterial pressure, lactate, doses of norepinephrine, cardiac function measurements, laboratory test results, and pulse index

continuous cardiac output examination comparisons between two groups.

‘ Levosimendan group (n = 25) Dobutamine group (n = 25) ﬁ

MAP, mmHg 65.3+5.4
Lactate, mmol/L 6.6+1.9
NED, pg/kg/min 0.5£0.2
Cardiac function measurements

LVEF, % 36.8 4.0
cTnl, ng/ml 14+1.1
BNP, pg/ml 1,198.8 +486.3
Laboratory results

WBC, x10° /L 13.8+4.7
CRP, mg/L 106.1 (62.4, 160.0)
PCT, ng/ml 2.3 (1.0, 12.2)
PiCCO measurements

CI, L/min/m? 25406
GEDVI, ml/m? 699.7 + 83.9
EVLWI, ml/kg 9.8+ 1.4
SVRI, Dyn*s*cm™>m? 1,585.5 % 299.1
HR, bpm 103.2+13.7
CVP, mmHg 6.7+24

67.9+7.2 —1.465 0.149
7.1+15 ~0.955 0.344
0.6+0.2 -0.719 0.475
36.7+5.5 0.088 0.930
15409 —0.254 0.801

1,283.0 + 474.5 —0.620 0.538
14.6+4.9 —0.550 0.585
123.0 (72.0, 156.0) —.0650 0.516
7.8 (2.5, 12.2) ~1.330 0.184
25405 0.173 0.863
717.8 £85.9 —0.756 0.453
10.1+1.4 —0.721 0.474
1,631.0 £270.1 ~0.564 0.575
105.6 +17.6 —0.547 0.587
71426 ~0.562 0.577

All data are presented as mean + standard deviation, except CRP and PCT, which are presented as median (interquartile range).

BNP, B-type natriuretic peptide; CI, cardiac index; CRP, C-reactive protein; ¢Tnl, cardiac troponin I; CVP, central venous pressure; Extravascular lung water index (EVLWI) GEDV], global

end-diastolic volume; HR, heart rate; LVEF, left ventricular ejection fracture; MAP, mean arterial pressure; NED, doses of norepinephrine; PCT, procalcitonin; PiCCO, pulse index

continuous cardiac output; SVRI, systemic vascular resistance index; WBC, white blood cell.

defining features (10): (1) acute and reversible myocardial
dysfunction, with gradual recovery of cardiac function within 7-
10 days after disease onset; (2) left ventricular dilatation; (3)
bilateral
responsiveness to fluid resuscitation and catecholamines; and (5)

systolic and/or diastolic dysfunction; (4) poor
exclusion of acute myocardial ischemia resulting from coronary
artery stenosis.

The primary therapeutic goal in septic cardiomyopathy is to
improve cardiac function. In patients who have completed initial

volume resuscitation but continue to exhibit MAP below

65 mmHg despite high-dose vasopressor therapy, positive
inotropic agents are required to enhance myocardial
contractility, increase cardiac output, and improve tissue

perfusion. Dobutamine is currently the first-line inotropic agent
recommended for patients with septic shock and concurrent
cardiac dysfunction (12). However, several subsequent studies
failed that
microcirculatory function or long-term prognosis in patients
with septic shock (13, 14).

The results of our study suggested that the addition of

have to demonstrate dobutamine improves

levosimendan to the standard treatment of patients with septic

cardiomyopathy improved cardiac function and reduced

myocardial injury better than dobutamine. Our results were
similar to previous reports from Sun et al. (15) and Tsolaki
et al. (16), as well as a meta-analysis of clinical trials of
levosimendan vs. dobutamine in sepsis-associated cardiac
insufficiency conducted by Liu et al. (9). The benefits of
levosimendan might be related to the following mechanisms: (1)
in sepsis/septic shock, PB-adrenergic responsiveness is reduced,
and catecholamines increase the risk of arrhythmias and
myocardial (17); (2) levosimendan

oxygen consumption
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increases the sensitivity of cardiomyocytes to calcium ions by
altering the conformation of troponin C, which increases the
calcium load and cyclic adenosine monophosphate levels in the
absence of an increase in intracellular calcium loading and
myocardial contractility and does not cause severe ventricular
arrhythmias at therapeutic doses (18, 19); (3) levosimendan
improves diastolic function of the heart by improving the
diastolic flow velocity ratio, shortening the diastolic phase, and
improving diastolic filling (20). In contrast, dobutamine
the with

improvement in diastolic function (21); (4) levosimendan has

improves only systolic ~ function, insignificant
antioxidant activity, which can inhibit the release of oxygen free
radicals through neutrophils and attenuate the damage of
oxygen free radicals to mitochondria, thus reducing myocardial
injury (22). Meanwhile, levosimendan can also inhibit the
release of various cytokines and minimize their inhibitory effects
on the myocardium (20).

The that,

hemodynamic measurements improved to varying degrees in

present study showed after treatments,

both groups. In particular, levosimendan decreased lactate levels
the first 24h the
norepinephrine dose faster than dobutamine. Similar results

more rapidly within and reduced
have been reported in previous studies. Hajjej et al. found that
levosimendan could clear lactate better than dobutamine (23).
Morelli et al. found that levosimendan improved sublingual
microcirculation in patients with septic shock (24). Meng et al.
found that levosimendan reduced extravascular lung water and
lactate levels and improved tissue perfusion better than
dobutamine (25).

In previous animal experiments (26), levosimendan was

demonstrated to have anti-inflammatory activity and could
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FIGURE 2
Comparison of cardiac function measurements, doses of norepinephrine, lactate, laboratory test results, and mean arterial pressure after treatments
between two groups.

TABLE 3 Comparison of cardiac function measurements, mean arterial pressure, lactate, and doses of norepinephrine after treatments between two
groups.

Measurements Hours after treatment initiation
48 h

LVEF, % 6.480 0.014
Levosimendan group 41.2+£39 43.1+4.0. 459+4.2
Dobutamine group 37.8+£5.6 38.8+£53 40.0£5.5

cTnl, ng/ml 4.218 0.045
Levosimendan group 0.8+04 0.5+0.2 03+0.2
Dobutamine group 12+0.8 1.0+0.7 0.7+£0.5

BNP, pg/ml 7.105 0.010
Levosimendan group 1,014.3 +397.7 738.2+331.7 597.5+330.5
Dobutamine group 1,224.3 +454.4 1,086.4 + 437.4 991.9 +£418.3

MAP, mmHg 0.034 0.854
Levosimendan group 75.2+34 79.2+5.3 85.5+7.4
Dobutamine group 74.0+£5.8 79.9+6.7 84.0+6.1

NED (pg/kg/min) 6.153 0.017
Levosimendan group 0.3+0.1 0.2+0.1 0.1+0.1
Dobutamine group 0.4+0.1 0.2+0.1 0.1+0.1

All data are presented as mean * standard deviation.
BNP, B-type natriuretic peptide; cTnl, cardiac troponin I; CVP, central venous pressure; LVEF, left ventricular ejection fracture; MAP, mean arterial pressure; NED, doses of norepinephrine.
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FIGURE 3
Comparison of measurements on the pulse index continuous cardiac output measurements after treatments between two groups.

TABLE 4 Comparison of measurements on the pulse index continuous cardiac output measurements after treatments between two groups.

Measurements Hours after treatment initiation
48 h

CI, L/min/m* 4.443 0.040
Levosimendan group 29+05 3.1+£0.6 3.2+0.6
Dobutamine group 2.6+0.5 2.6+0.5 2.7+0.5

GEDVI, ml/m’ 1.331 0.254
Levosimendan group 844.0 +63.1 816.9+67.8 810.5 +44.5
Dobutamine group 854.9 + 64.9 830.4 £56.0 816.2 +62.7

EVLWI, ml/kg 1.392 0.244
Levosimendan group 10.2£0.9 10.0£0.8 9.8£1.0
Dobutamine group 10.6+1.3 10.3+£0.9 10.1+£1.3

SVRL, Dyn*s*cm™°m? 1.868 0.178
Levosimendan group 2,016.2 +382.5 2,096.3 +296.3 2,052.5+208.4
Dobutamine group 2,097.6  266.5 2,177.9 £268.4 2,157.3 £269.3

HR, bpm 3.951 0.053
Levosimendan group 101.4+7.4 100.7 £ 8.1 98.8£5.9
Dobutamine group 103.2£5.1 102.7 £6.5 101.8 £6.2

CVP, mmHg 1.280 0.264
Levosimendan group 103+1.8 10.1£2.2 10.0+2.2
Dobutamine group 10.9+2.0 10.6+1.8 103+2.1

All data are presented as mean * standard deviation.

CI, cardiac index; CVP, central venous pressure; EVLWI, Extravascular lung water index; GEDVI, global end-diastolic volume; HR, heart rate; SVRI, systemic vascular resistance index.

prevent sepsis-induced multi-organ dysfunction. However, in the
present study, we did not find any significant differences when
comparing the laboratory inflammatory measurements of the two
groups of patients before and after treatments. During sepsis, the
inflammatory cytokines could be affected by the patient’s
underlying disease, the source and severity of the infection, and
treatments, steroids. In addition,

including antibiotics or

Frontiers in Cardiovascular Medicine

dobutamine treatment might alter cytokine levels, contributing to
the non-significant difference between the two groups.

There has been ongoing controversy regarding whether
levosimendan reduces mortality and improves prognosis in
patients with sepsis. Gordan et al. reported no difference in
morbidity or mortality when levosimendan was administered to
septic patients compared to placebo (8). In contrast, Zangrillo
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TABLE 5 Comparison of laboratory test results after treatments between two groups.

Laboratory tests

Levosimendan group

Dobutamine group

24h WBC, x10° /L 12.8+3.3 13.5+3.5 —-0.749 0.457
CRP, mg/L 95.6 (63.4, 133.0) 102.1 (76.4, 134.8) —0.621 0.535
PCT, ng/ml 3.7 (0.9, 9.4) 4.5 (2.4, 10.4) —0.902 0.367
48h WBC, x10° /L 124£22 13.0£3.8 -0.634 0.529
CRP, mg/L 73.1 (5.7, 110.0) 78.9 (47.3, 115.2) —0.039 0.969
PCT, ng/ml 3.2 (0.6, 6.1 3.4 (2.1, 6.8) —1.087 0.277
72h WBC, x10° /L 11.6 £4.6 123+3.0 —0.608 0.547
CRP, mg/L 58.4 (43.0, 100.4) 67.8 (39.3, 100.6) —0.243 0.808
PCT, ng/ml 3.1 (1.3, 5.6) 3.2 (1.3, 5.6) —0.864 0.388
WBC are presented as mean + standard deviation, and CRP and PCT are presented as median (interquartile range).
CRP, C-reactive protein; PCT, procalcitonin; WBC, white blood cell.
TABLE 6 Comparison of clinical outcomes and adverse reactions between two groups.
ea eme evo endan gro Dobuta e group P
Clinical outcomes
APACHE II score at 72 h 18.5+4.5 18.7+3.6 —0.174 0.862
SOFA score at 72 h 92+28 9.4+20 0.233 0.817
Duration of mechanical ventilation, days 11.5+4.8 122+438 —0.473 0.638
Length of ICU stay, days 19.6+59 18.5+6.7 0.651 0.518
Survival at day 28, n 13 11 0.321 0.571
Adverse reactions, n 0.092 0.762
Hypotension 4 2
Arrhythmia 1 2

Data are presented as mean + standard deviation unless specified.

et al. observed a reduction in mortality in patients with severe
sepsis or septic shock treated with levosimendan (27). A more
recent meta-analysis concluded that levosimendan did not
significantly affect mortality in this patient population (9).

In the present study, SOFA score at 72h post-treatment,
APACHE 1I
mechanical ventilation, length of ICU stay, and 28-day mortality

score at 72h post-treatment, duration of
had no statistically significant inter-group differences, suggesting
that levosimendan did not reduce disease severity or improve
short-term prognosis compared with dobutamine.

Additionally, there was no statistically significant difference in
the incidence of adverse reactions between the two groups,
indicating that levosimendan was safe for use in treating
patients with septic cardiomyopathy.

This study has several limitations. It was a single-center
investigation with a small sample size. Cardiac diastolic function
was not assessed, and levosimendan and dobutamine were
administered for a short duration. Therefore, large-scale,
prospective, multicenter, randomized controlled trials are
needed to further evaluate the clinical efficacy of levosimendan
in patients with septic cardiomyopathy.

In conclusion, adding levosimendan to standard treatment in
patients with septic cardiomyopathy resulted in greater cardiac
function, myocardial protection, hemodynamic stability, and
tissue perfusion compared with dobutamine, without an increase
in significant drug-related adverse reactions. Further studies are

warranted to confirm these findings and to investigate the

Frontiers in Cardiovascular Medicine

potential long-term effects of levosimendan on clinical outcomes
in this patient population.
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