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[ Abstract] Objective To observe the efficacy and safety of levosimendan in the treatment of very elderly patients with acute exacer-
bation of chronic heart failure. Methods A total of 47 very elderly patients with acute exacerbation of chronic heart failure admitted to
the Zhangzhou Zhengxing Hospital and No. 909 Hospital of PLA from January 2016 to February 2019 were recruited in this study. They
were randomly divided into control group (conventional treatment, n=23) and treatment group ( conventional treatment+levosimendan,
n=24). All patients were followed up for at least three months. The results of echocardiography, serum level of N-terminal pro-brain
natriuretic peptide ( NT-proBNP) , New York Heart Association (NYHA) Functional Classification at acute attack, and heart failure
readmission during 3-month follow-up were compared between the two groups. SPSS statistics 17. 0 was used for data processing.
Results There were no statistic differences in systolic blood pressure and heart rate immediately and in 3 month after treatment
between the 2 groups (P>0.05). At 5 d and 3 months after treatment, the results of echocardiography revealed that left ventricular
ejction fraction were better in the treatment than the control group [ (48.6+11.9)% vs (44.5+11.4)%; (47.8+12.1)% vs (43. 6+
11.7)%, P<0.05]. At the same time point, serum NT-proBNP level was significantly lower in the treatment group than the control
group (2437.5+1104.8 vs 2926.3+1248.2 pg/L; 2649. 1+1155.6 vs 3 327.8+1 293.7 pg/L, P<0.05). And the treatment group
obtained better NYHA class than the control group (P<0.05). During the 3-month follow-up, the readmission rate due to heart failure
was obviously lower in the treatment group than the control group (4.2% wvs 30.4%, 1 vs 7 cases, P<0.05). Conclusion Levosi-
mendan is effective and safe in the treatment of very elderly patients with acute exacerbation of chronic heart failure.
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Table 1  Comparison of baseline characteristics between two groups

Index Treatment group(n=24) Control group(n=23) % P value
Male [n(%) ] 9(37.5) 7(30.4) 0.041 0. 839
Age (years, xxs) 84.4x17.5 84.8+17.1 0. 067 0.947
Hypertension [ n(%) ] 17(70. 8) 15(65.2) 0.010 0.920
CHD [n(%) ] 11(45.8) 11(47.8) 0.024 0. 876
Diabetes [ n(%) ] 7(29.3) 6(26.1) 0.008 0.928
Hyperlipidemia [n(%) ] 5(20.8) 6(26.1) 0.007 0.936
SBP (mmHg, x+s) 132.7+24.8 130. 4£25.1 0.172 0. 864
DBP(mmHg, x+s) 76.6x14.3 77.5£14.6 0.125 0.901
Heart rate ( beats/min, x+s) 84.2+16.3 85.1+17.2 0. 143 0. 887
Blood glucose ( mmol/L, x+s) 5.2+2. 1 5.4+£2.2 0. 060 0.953
TC (mmol/L, x+s) 5.63+2.59 5.74+2. 66 0.111 0.912
TG (mmol/L, x+s) 2.01x1.12 2.06+1.18 0.083 0.935
ALT(U/L, x+s) 31.7+18.1 28.6x17.5 0. 195 0. 846
Cr( pmol/L, x+s) 89.3+34.5 91.2+36. 1 0.070 0.944
eGFR[ ml/(min - 1.73 m?) ] 81.6+27.9 83.5+26.4 0.132 0. 895
NT-proBNP ( pg/L, x+s) 4739.8+1762.4 4674.5+1729.6 0.062 0.951
K*(mmol/L, x+s) 4.62+1.15 4.59+1. 15 0.047 0.963
Na*(mmol/L, x+s) 138.6+12. 4 139.7+12.8 0.028 0.977
LVEF( %, %+s) 39.5+10.3 40.3+10.1 0.071 0.928

CHD: coronary heart disease; SBP: systolic blood pressure; DBP . diastolic blood pressure; TC: total cholesterol; TG triglyceride; ALT :alanine amin-
otransferase ; Cr: creatine ; eGFR ; estimated glomerular filtration rate ; LVEF; left ventricular ejection fraction; NT-proBNP ; N-terminal pro-brain natriuretic

peptide. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of main parameters during treatment and post-treatment between two groups (x+s)

Index Treatment group (n=24) Control group (n=23) t P value

5-day repeated test

NT-proBNP ( pg/L) 2437.5+1104.8 2926.3+1248.2 2.617 0.012
ALT(U/L) 32.5+16.7 34.6+16.2 0. 366 0.716
Cr( wmol/L) 82.3+22.8 84.5+24.1 0.247 0. 806
eGFR[ ml/(min + 1.73 m?) ] 85.6+28.3 82.0+£27.2 1.277 0.208
K*(mmol/L) 4.67+1.18 4.62+1.15 0.112 0.911
Na*(mmol/L) 141.2+12.5 139.4£12.3 0.093 0.926
SBP ( mmHg) 126. 8+21.5 128.3+23. 4 0. 085 0.933
Heart rate (bpm) 71.4£13.6 72.5£14. 1 0.124 0.902
LVEF(%) 48.6+11.9 44.5+11.4 2.397 0.021
3-month follow-up
NT-proBNP ( pg/L) 2649.1+1155.6 3327.8+1293.7 3.877 <0.01
ALT(U/L) 31.4£13.9 32.1x15.1 0.221 0. 826
Cr( wmol/L) 79.2+20.5 85.1+£23.6 1.533 0.132
eGFR[ ml/(min - 1.73 m?) ] 87.4+27. 1 83.5+25.8 1.759 0. 085
K*(mmol/L) 4.53+1. 14 4.60x1. 16 0. 187 0. 853
Na*(mmol/L) 139.5+12.9 139.9+12.7 0.015 0.988
SBP ( mmHg) 127.4£22.8 129.6+£23.7 0.134 0. 894
Heart rate ( beats/min) 72.3+14.9 73.2+14.7 0. 108 0.914
LVEF (%) 47.8+12. 1 43.6x11.7 2.817 0.007

CHD: coronary heart disease; SBP: systolic blood pressure; NT-proBNP: N-terminal pro-brain natriuretic peptide; ALT: alanine aminotransferase;

Cr:creatine ; eGFR : estimated glomerular filtration rate ; LVEF ; left ventricular ejection fraction. 1 mmHg=0. 133 kPa.
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Table 3 Comparison of 3-month follow-up outcome

between two groups

Treatment  Control
Index group group XY P value
(n=24) (n=23)

5-day NYHA grade
[n(%)]

6.324 0.042

I 15(54.2) 6(34.8)

I 5(29.2) 10(39.1)

v 4(16.6) 7(26.1)
3-month NYHA grad

6. 692 0.035

[n(%) ]

I 17(58.3) 8(39.1)

I 5(29.2) 8(30.4)

v 2(12.5) 7(30.4)

3 months rehospitalization

[n(%) ]
MLHFQ score( points,x+s)

1(4.2)  7(30.4)  4.029  0.045

60.2+10.7 72.1+12.4  3.691 <0.01

NYHA: New York Heart Association; MLHFQ: Minnesota Living with Heart Fail-

ure Questionnaire.
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