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Levosimendan vs epinephrine in treatment of low cardiac output after
cardiac surgery
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(Department of Critical Care Medicine, Nanjing First Hospital, Nanjing Medical University, Nanjing 210006, China)

[ Abstract] Objective To compare the effects of levosimendan vs epinephrine on low cardiac output syndrome (LCOS) after
cardiac surgery. Methods Forty-eight patients with LCOS after cardiac surgery in our department from 2011 to 2012 were
enrolled in this prospective study. They were randomly assigned to levosimendan group [n =23, 0.05 to 0.2ug - (kg -+ min) for 24h] and
epinephrine group [n = 25, 0.01 to 0.04ug - (kg - min) for 1 week] to maintain the mean arterial pressure =65mmHg. Their heart
rate, mean arterial pressure, pulmonary artery wedge pressure, central venous pressure, cardiac output, cardiac index, systemic
vascular resistance and cardiac function (evaluated by echocardiography before and on 3 and 7d after drug injection, respectively)
were monitored as well as blood lactate and kidney function (urea nitrogen, serum creatinine and urine output before and at 24 and
48h after drug injection, respectively). The postoperative complications and prognosis were also observed. Results Cardiac
output and cardiac index were significantly increased, but blood lactate was obviously decreased after the drug injection compared
with before the injection (P < 0.05). Levosimendan injection for 48h resulted in significant changes in urea nitrogen, serum
creatinine and urine output (P < 0.05), with the first one significantly lower than that of epinephrine group (P < 0.05). There was
significantly lower incidence of atrial fibrillation in levosimendan group than in epinephrine group (P < 0.05). Levosimendan
injection also caused a decreasing trend of post-operative complications. Conclusion Both leosimendan and adrenaline
obviously improve the hemodynamic indices and cardiac functions, and tissue perfusion in LCOS patients after cardiac surgery.
Leosimendan is more beneficial to renal function.
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Table1 Baseline characteristics of all subjects (n=20)
Item Group A Group B
Female(n) 7 8
Male(n) 13 12
Age(years, X+s) 57.9+15.0 66.2 + 13.7
BMI(kg/m? X+s) 22.6 +3.7 229+3.2
BSA(M?, X#s) 1.7+1.4 1.6+0.2
EuroSCORE[n(%)]
0~2(Low risk) 1(5) 2 (10)
3~5(Intermediate risk) 8 (40) 7 (35)
= 6(High risk) 11 (55) 11 (55)
Operation(n)
Heart transplantation 2 2
CABG 3 6
Valve operation 9 2
CABG+Valve operation 6 10
CPB duration(min, X£s) 126 + 26 135 + 50
A ation(min, x5y %4=28 9140
ij‘ijhrz?i'ggzﬁfe”;fts";” 36.6 +49.6 68.7 +115.9
ICU duration (h, ) 165.3 + 187.2 167.7 £ 130.1

Group A: levosimendan group; group B: epinephrine group; BMI: body
mass index; BSA: body surface area; CABG: coronary artery bypass
grafting; CPB: cardiopulmonary bypass; ICU: intensive care unit
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Table 2 Haemodynamic parameters before and during levosimendan and epinephrine infusion (n=20, Xts)

Index Group E_;e_fore ) 4 hc_:u_rs aft_er 12 h_ogrs af_ter 24 h_OL_Jrs af_ter 48 h_oqrs af_ter
administration administration administration administration administration
Heart rate(beats/min) Group A 91+11 94 +13 97 +13 99 +13 99 + 14
Group B 88 + 10 95+9 99 + 14" 100 + 11" 100 + 10"
MAP(mmHg) Group A 82+8 77£11 77+9 76+£9™ 76 9™
Group B 78+8 79=+9 80«11 82+7 84 +8"
PCWP(mmHg) Group A 19+2 15+ 2" 15+2" 14+2" 15+ 2"
Group B 192 17+3" 16+2" 15+3" 14+3"
CVP(mmHg) Group A 16+1 14+ 17 13 + 2% 10+1" 9+1"
Group B 16+1 12+2" 11£2" 10+1" 9+1"
Cardiac output(L/min) Group A 3.3£0.2 3.6 £0.4™ 45+1.4" 49+1.1" 5306
Group B 3.3+04 4.2+0.8" 48+1.3" 50+1.3" 54+11"
Cardiac index(L - min™® - m?)  Group A 1.9+0.1 22+0.2% 27+0.6" 2.9+04" 33+05"
Group B 20202 25+0.4" 28=+0.6 3.0+0.8 33206
Systemic vascular resistance Group A 1545 + 170 1270 + 276" 1168 + 359 1142 + 382" 1023 + 205
(dyn s - cm®) GroupB  1470:125 1472209 1389 + 248 1343 + 168 1362 + 154

Group A: levosimendan group; group B: epinephrine group; MAP: mean arterial pressure; PCWP: pulmonary capillary wedge pressure; CVP: central
venous pressure. ImmHg = 0.133kPa. Compared with before administration(in same group), P < 0.05; compared with group B, *P <0.05

#3 AALARBEME LRHETMAAR OGS
Table 3 Cardiac function before and after levosimendan and epinephrine infusion evaluated by transthoracic echocardiography

(n=20, X£s)
Index Group Before administration 3 days after administration 7 days after administration

LVEF(%) Group A 326+6.7 42.7+11.0" 50.0 + 11.7"

Group B 30.9+6.9 432+98" 52.3+10.5™
LVDD(mm) Group A 62.2+7.3 57.3+8.1" 52.7+6.6"

Group B 61.4+6.3 56.7 7.0 522+7.0"
LVSD(mm) Group A 52.4+8.1 45.4+9.0" 388+7.6"

Group B 52.5+6.9 44.9+7.0" 38.7+7.2%
Stroke volume(ml/beat) Group A 57.4+11.6 65.9+14.6" 69.7+12.5"

Group B 57.3+8.0 65.2 +14.0" 69.5+12.2"

Group A: levosimendan group; group B: epinephrine group; LVEF: left ventricular ejection fraction; LVDD:left ventricular diastolic diameter;
LVSD: left ventricular systolic diameter. Compared with before administration(in same group), "P < 0.05; compared with 3 days after
administration(in same group), “P < 0.05
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Table 4 Blood lactate and renal function before and after levosimendan and epinephrine infusion

(n=20, X£s)

24 hours after administration 48 hours after administration

Index Group Before administration

Blood lactate(mmol/L) Group A 3.1+15
Group B 33+x14

Urea nitrogen(mmol/L) Group A 10.47 +4.50
Group B 10.60 + 4.53

Serum creatinine(umol/L)  Group A 117.83 £20.31
Group B 117.38 +31.71

Urine output(ml) Group A 2188 + 368
Group B 2233 £ 426

1.8+1.3" 1.0+0.5"

21+09" 1.1+05"
8.82 +2.86 7.15+2.69™
11.07 +4.33 9.39+3.04

90.11 + 37.03"
122.40 +72.97
2774 £ 772"
2488 + 945

108.74 +59.71
131.89 +95.92
2361 +480
2349 +515

Group A: levosimendan group; group B: epinephrine group. Compared with before administration(in same group), "P < 0.05; compared with

group B, *P < 0.05

#=5 RKEETEHLE
Table 5 Principal postoperative complications
[n =20, n(%)]

Complication Group A Group B
Peir:]c;grecrgt(;\r:e myocardial 2 (10) 4 (20)
Angioparalysis 3(15) 1 (5)
Acute kidney injury 3 (15) 5 (25)
Need for dialysis 1(5) 3 (15)
Atrial fibrillation 4 (20)" 10 (50)
Ventricular arrhythmia 3 (15) 5 (25)
ARDS 2 (10) 2 (10)
Pyemia 3 (15) 3 (15)

Group A: levosimendan group; group B: epinephrine group; ARDS:
acute respiratory distress syndrome. compared with group B, P <0.05
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