Medicinal Plant 2023, 14 (4): 74 -76 DOI: 10.19600/j. cnki. issn2152 —3924.2023. 04.018

Clinical Study of Intermittent Levosimendan in the Treatment of
Acute Heart Failure
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Abstract [ Objectives ] To investigate the clinical efficacy of intermittent levosimendan in the treatment of acute heart failure. [ Methods ]
100 patients diagnosed with acute heart failure and hospitalized in the internal medicine-cardiovascular department in The First People’s Hospi-
tal of Yulin from January 2019 to February 2020 were randomly divided into two groups, 50 cases in each group. Both groups were treated with
conventional anti-heart failure drugs. The control group was given levosimendan once, and the observation group was given levosimendan three
times, with an interval of one month. The creatinine (Cr) level, serum NT proBNP, left ventricular ejection fraction (LVEF) and left ventric-
ular end diastolic diameter (LVEDD) were observed at 48 h before and after treatment and one month and two months after treatment in both
groups. [ Results] Compared with before treatment, the levels of NT-proBNP decreased in the two groups at 48 h after treatment, and the
difference was statistically significant (P <0.05). The Cr level of the control group did not change significantly before and after treatment, and
the Cr level of the observation group decreased at one and two months after treatment compared with before treatment, with statistically signifi-
cant differences (P <0.05). Compared with before treatment, NT-proBNP and LVEDD decreased and LVEF increased at one and two months
after treatment, and the differences were statistically significant (P <0.05). There were no obvious adverse reactions in the two groups of pa-
tients during the treatment. [ Conclusions] Repetitive use of levosimendan in the treatment of acute heart failure could significantly improve
the renal function, cardiac contractility and cardiac function of patients, and with the passage of time, the treatment effect was improved,

which is worthy of clinical promotion.
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1 Introduction

At present, the main clinical treatment methods for acute heart
failure are general treatment and drug treatment. Common drugs
mainly include vasodilators, positive inotropic drugs and diuretics.
Traditional positive inotropic drugs such as milrinone, dobutamine
and cedilanide can improve symptoms, but simultaneously increase
myocardial oxygen consumption, affect cardiac diastolic function,
and induce arrhythmia, so they cannot improve the prognosis of
patients. Levosimendan, a new positive inotropic drug, is a calci-
um sensitizer, which increases the sensitivity of troponin to calci-
um ions, does not increase the concentration of intracellular calci-
um ions and myocardial oxygen consumption, and plays an impor-
tant role in enhancing myocardial contractility, expanding blood
vessels, and protecting the myocardium. At present, some studies
have confirmed that the use of levosimendan can significantly im-
prove the symptoms of patients with acute heart failure and reduce
related biomarkers, but few observation studies have been conduc-
ted on the curative effect of intermittent use of levosimendan in pa-
tients with acute heart failure. Therefore, this study aimed to ex-
plore the clinical efficacy of intermittent use of levosimendan in

the treatment of acute heart failure.
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2 Information and methods

2.1 General information The subjects of this study were 100
patients with acute new-onset heart failure or acute exacerbation of
chronic heart failure hospitalized in The First People’s Hospital of
Yulin from January 2019 to February 2020. They were randomly
divided into a control group and an observation group, with 50 pa-
tients in each group. In the control group, there were 19 females
and 31 males, aged 46 — 85 years, with an average age of
(68.5+10.1) years; and the observation group included 21 fe-
males and 29 males, aged 46 — 86 years, with an average age of
(69.2 £ 10. 2) years. Inclusion criteria; (i) The patient had
been diagnosed with acute heart failure through a series of clinical
examinations , based on the Guidelines for Diagnosis and Treatment
of Heart Failure in China in 2018""" ; (ii) the patient had no men-
tal or disorders of consciousness and voluntarily participated in the
study; and (iii) the patient was approved by the ethics committee
of the hospital. Exclusion criteria; (i) Patients who were unwill-
ing to participate in the study; (ii) those who had severe heart,
liver, and kidney dysfunction; and (iii) those who had infectious
diseases. The general data of the two groups of patients showed no
statistical difference (P >0.05), indicating comparability.

2.2 Methods

anti-heart failure drugs such as vasodilators, diuretics, angiotensin

Both groups of patients were given conventional

converting enzyme inhibitors. The control group was given levosi-
mendan once (approval number: GYZZ H20100043, produced by
Qilu Pharmaceutical Co. , Lid., specification; 12. 5 mg/piece )
for treatment. Administration mode: The drug was not given

with the loading dose, but the maintenance dose directly, and 0.2
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pg/ (kg + min) was continuously pumped intravenously for 24 h.
For the observation group, after levosimendan was given once, it
was then used twice at an interval of one month. The medication
mode was the same as that of the control group. During the medi-
cation, ECG monitoring was required to closely monitor patients’
vital signs; SB =85 mm Hg, mean arterial pressure (MAP) =
65 mm Hg, and heart rate <110 times/min. And the dosage of
treatment medication was adjusted according to patients’ specific
situation.

2.3 Observed indexes
N-terminal B-type natriuretic peptide precursor ( NT proBNP),

The creatinine level ( Cr), serum

left ventricular ejection fraction (LVEF) , and left ventricular end
diastolic diameter (LVEDD) of the two groups were observed at
48 h before and after treatment and at one month and two months
after treatment. Meanwhile, adverse reactions such as symptomat-
ic hypotension and severe arrhythmia were not observed in both
groups.

2.4 Statistical methods

used for analysis, with measurement data represented by x 5. In-

SPSS 22. 0 statistical software was

ter-group comparison was carried out by ¢ test, with P <0. 05 indi-

cating a difference with statistical significance.

3 Results
3.1 Comparison of biochemical indicators between two

groups at 48 h after treatment Compared with before treat-

ment, the NT proBNP levels in the two groups decreased signifi-
cantly at 48 h after treatment (P <0.05) (Table 1).

Table 1 Comparison of biochemical indicators between two groups at 48
h after treatment

Group Time Cr// pmol/L  NT-proBNP // pg/mL

Control group Before treatment ~ 75.51 £5.02 1 840.28 +429.74
After treatment 75.46 £5.00 1 608.73 +441.64

t/p 1.93/0.059 13.9/0.000

Observation group  Before treatment ~ 75.47 £7.91 1 767.17 £373.32
After treatment 75.33 £7.97 1475.87 £396.53

tp 1.96/0.056 6.7/0.000

t/p before treatment 0.03/0.98 0.908/0. 366

Note: NT-proBNP: Serum N-terminal B-type natriuretic peptide precursor.

3.2 Comparison of biochemical and cardiac function indica-
tors between two groups at one and two months after treat-
ment There was no significant change in Cr level in the control
group before and after treatment, while in the observation group,
Cr level decreased at one and two months after treatment compared
with before treatment, with statistically significant differences
(P <0.05). Compared with before treatment, NT proBNP and
left ventricular end diastolic diameter ( LVEDD) decreased and
left ventricular ejection fraction (LVEF) increased in both groups
one month and two months after treatment, with statistically signif-

icant differences (P <0.05) (Table 2).

Table 2 Comparison of biochemical and cardiac function indicators between two groups at one and two months after treatment

Group Time Cr// pmol/L NT-proBNP // pg/mL LVEF // % LVEDD //mm
One month ~ Two months One month Two months One month ~ Two months One month Two months

Control group Before treatment ~ 75.51 £5.02  75.51 £5.02 1 840.28 +£429.74 1 840.28 +429.74 36.72£14.59 36.72 £14.59 57.48 £11.00 57.48 +11.00

After treatment 75.54 £4.96  75.55+4.96 1176.16 £420.76  837.20 £382.29 39.54 +12.75 40.22+12.36 55.12+9.77  54.88+9.19
Vp 1.12/0.27 1.13/0.19 16.42/0.000 19. 17/0.000 3.24/0.002 3.2/0.002  5.77/0.001 4.3/0.001
Observation group ~ Before treatment ~ 75.47 £7.91  75.47£7.91 1767.17 £373.32 1767.17 £373.32 41.36 £13.91 41.36 £13.91 55.96+£9.62  55.96 +9.62

After treatment 74.88 £7.43  74.07 £7.14  980.71 £+462.91  705.45 £438.19 45.38 +15.13 47.02+14.39 53.64+9.41  52.64 +8.62
vp 2.14/0.038  3.73/0.001 13.73/0.000 16.73/0.000 5.55/0.000  6.34/0.001  5.53/0.001 5.56/0. 000
/p before treatment 0.03/0.98 0.03/0.98 0.908/0. 366 0.908/0. 366 1.63/0.107  1.63/0.107 0.7/0464 0.7/0464

3.3 Comparison of biochemical and cardiac function indica-
tors in different periods of intermittent use of levosimendan in
the observation group

time periods of 48 h, one month, and two months, the above indi-
cators gradually improved over time, and the differences were sta-

tistically significant (P <0.05) (Table 3).

In the observation group, at different

Table 3 Comparison of biochemical and cardiac function indicators in different periods of intermittent use of levosimendan in the observation group

Time Cr// pmol/L NT-proBNP // pg/mL LVEF // % LVEDD //mm
Before treatment 75.47 £7.91 1767.17 £373.32 41.36 +13.91 55.96 £9.62
1 month 74.88 £7.43% 980.71 +462.91* 45.38 £15.13* 53.64 £9.41%
2 months 74.07 £7.14° 705.45 +438.19° 47.02 +14.39° 52.64 £8.62°

Note: * represents that the difference between the values at one month and before treatment is significant (P <0.05) ; " stands for a significant difference between

the values at one month and two months (P <0.05) ; and © indicates that the difference between the values at two months and before treatment is significant (P <0.05).

3.4 Adverse reactions
were no significant adverse reactions observed in both groups of

During the treatment period, there  lated to neuroendocrine hormones, ventricular remodeling, hemo-
dynamic abnormalities, and myocardial damage. Acute left heart
patients. failure is a series of clinical complications caused by abnormal car-
diac structure or function due to various reasons, which leads to
4 Discussion

The pathogenesis of heart failure is relatively complex, mainly re-

decreased myocardial contractility, decreased cardiac output, and
peripheral tissue hypoperfusion. At present, the treatment schemes
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are mainly diuretics, vasodilators, and positive inotropic drugs.
Traditional positive inotropic drugs, such as digitalis, B-agonists
and phosphodiesterase inhibitors, mainly improve the contractility
by increasing the concentration of calcium ions in myocardial cells.
They improves heart failure while increasing myocardial oxygen

2 . .. .
!, As a new type of calcium sensitizer, levosimendan

consumption
has a different mechanism of action from traditional positive ino-
tropic drugs. It can enhance myocardial contractility, and exert
effects such as anti-myocardial stunning, anti-apoptosis, antioxi-

dant, anti-inflammatory, etc. B

It can also expand surrounding
blood vessels and coronary arteries, increase the sensitivity of myo-
cardial contractile proteins to Ca’* , and improve cardiac function,
without increasing myocardial oxygen consumption.

The results of this study showed that the Cr levels one month
and two months after intermittent use of levosimendan were lower
than that before treatment, indicating that intermittent use of
levosimendan could improve the renal function of patients with
heart failure. The reason might be that the decrease of renal perfu-
sion pressure is an important factor to promote the deterioration of
renal function, while levosimendan can activate the opening of
ATP sensitive potassium channels in the vascular smooth muscle of
renal afferent arteriole, shorten cell action potential duration, and
inhibit the inflow of Ca®* , which leads to expansion of blood ves-
sels, which further causes increased blood perfusion of the heart
and kidney, indirectly increased blood flow of the kidney by in-
creasing the cardiac output, and promoted excretion of Scr and NT
proBNP, resulting in improved renal function™ ™', Tt is consistent
with the research results of other scholars both domestically and in-
ternationally” ™'

Furthermore, in the study, the patients with acute heart fail-
ure who were treated with levosimendan intermittently were fol-
lowed up at 48 h, one month and two months, and it was also
found that NT proBNP, LVEF and LVEDD were all improved com-
pared with those before treatment, and the above indicators were
gradually improved over time, indicating that levosimendan could
significantly increase cardiac output and stroke volume of patients
with heart failure, and reduce peripheral vascular resistance "’
thereby improving patients’ haemodynamics, cardiac function status
and prognosis, improving quality of life, and further reducing long-

term mortality’" ™"’

. In this study, we observed that there were no
significant adverse reactions in the two groups of patients during
the treatment period. The age range of patients studied was from 46
to 85 years old, which was a wide range. Patients of different ages
showed good safety, which is consistent with the research results of
Jiang et al. 4]

To sum up, the intermittent use of levosimendan in the treat-
ment of acute heart failure had obvious effect. It could effectively
improve patients’ renal function and heart function and reduce the
markers of heart failure, and is thus safe and worthy of clinical
promotion.
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