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[Abstract]  Objective To evaluate the effects of levosimendan on hemodynamics and cardiac function in
patients with septic shock. Methods A prospective single—center randomized controlled trial was conducted. The
patients with septic shock admitted to the Department of Critical Care Medicine of the Third Hospital of Hebei Medical
University from June 2011 to October 2013 were enrolled. The patients with septic shock received the conventional
treatment according to international guidelines for management of severe sepsis and septic shock. Thirty—six patients
received the examination of echocardiography and left ventricular ejection fraction (LVEF) <0.45 after fluid
resuscitation were enrolled the study, who were divided into two groups according to random number table, with
18 cases in each group. After the conventional treatment, the patients in dobutamine group received intravenous
injection of 5 pg-kg™ *min™ dobutamine for 48 hours immediately after fluid resuscitation, and those in levosimendan
group received a 24—hour infusion of 5 pg kg™ *min™ dobutamine followed by a 24-hour infusion of 0.2 pg kg™ *min™
levosimendan. The hemodynamics and cardiac function were evaluated by pulse indicator continuous cardiac output
(PiCCO) and ultrasound during treatment. Results Compared with dobutamine group, after the treatment in the
levosimendan group, stroke volume index (SVI), cardiac index (CI) and left ventricular stroke work index (LVSWI)
were significantly increased (SVI (mL/m?): 39.8 + 5.4 vs. 37.5+ 4.5, t=-2.762, P=0.020; CI (L*min"*m™): 4.6 +
0.7 vs. 3.6 £ 0.7, t=-9.829, P=0.000; LVSWI (kg-min™+m?2): 33.7+2.4vs.28.2+ 1.2, 1=-6.307, P=0.000],
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and central venous pressure (CVP), intrathoracic blood volume index (ITBVI) and extravascular lung water index
(EVLWI) were significantly decreased (cve (mmHg, 1 mmHg=0.133 kPa): 8.2 +09 vs. 12.1 £0.8, t=3.928, P=
0.002; ITBVI (ml/m?): 820 + 42 vs. 978 + 69, 1=9.472, P=0.000; EVLWI (ml/kg): 6.1 +1.6vs. 8.9+ 1.7, 1=
4.467, P=0.001]. Cardiac ultrasound showed that compared with dobutamine group, in the levosimendan group, left
ventricular end—systolic volume (LVESI) and end—diastolic volume (LVEDI) were significantly lowered [LVESI
(mL/m?): 32.7+9.2 vs. 48.2 + 13.4, 1=0.882, P=0.000; LVEDI (ml/m?): 61.7 + 11.4 vs. 78.6 + 13.6, 1=2.453,
P=0.032], and the LVEF was significantly increased (0.463 +0.068 vs. 0.383 +0.085, +=-2.439, P=0.035).
Levosimendan also could decrease the lactic acid (mmol/L: 3.4 + 1.1 vs. 5.2 + 1.2, 1=3.346, P=0.007), and increase
the lactate clearance rate (mI/min: 73.2 + 13.5 vs. 47.6 £ 11.8, t=-4.079, P=0.002), 24-hour urinary output (mlL:
2213.4 +354.0 vs. 1 533.8 £402.0, t=6.342, P=0.000) and 24-hour cumulative intake (mL: 5 746.6 + 420.0
vs. 4 156.7 £215.0, t=7.126, P=0.000). There were no significant differences in total volume of norepinephrine,
mortality in intensive care unit (ICU) and 28-day mortality between two groups. Conclusion Levosimendan can

increase cardiac ejection function, reduce the heart blood and vascular preload, intrathoracic lung water, improve heart
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function and systemic hemodynamic indexes of patients with septic shock.
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2O HESE (acute myocardial infarction, AMI)
2MEENKZEATE (acute coronary syndrome, ACS )
2 F sk J2 2 (acute aortic dissection, AAD)
Z P4 ZE (acute pulmonary embolism, APE)
i 1l A% 42 ZEAE (pulmonary thromboembolism , PTE )
Z P45 (acute lung injury, ALL)
ISP HLAH S 51475 ( ventilator induced lung injury, VILI)
I A LAH S il % (ventilator—associated pneumonia, VAP)
At XA 22 (community acquired pneumonia, CAP)
1= B A5 il 8 (hospital acquired pneumonia, HAP)
P8R R ZE Pk i
(chronic obstructive pulmonary disease, COPD)
APERFI A LR AR
(acute respiratory distress syndrome , ARDS )
FORE 2PER AR R (severe acute pancreatitis, SAP )
AR5 45 (acute kidney injury, AKT)
ZaVE"B w238 (acute renal failure, ARF)
B RAE LR
(systemic inflammatory response syndrome , SIRS )
IREEMEBTRAE SN £5 AR
(compensatory anti-inflammatory response syndrome , CARS)
Z B IRER LA AR
(multiple organ dysfunction syndrome , MODS )
Z 4% B e (multiple organ failure, MOF )
P B Bk P70 ( Glasgow coma score, GCS )
T =Ny AN Glasgow outcome score, GOS)
AMEA R SIS FRIROLIT o RS
(acute physiology and chronic health evaluation, APACHE )

fai fb 2tk A: 22143 (simplified acute physiology score, SAPS)
LA (model for end-stage liver disease, MELD )
PP B R I ( sequential organ failure assessment, SOFA )
AR AP Dy AR BIITA25 (confusion assessment method
for the intensive care unit, CAM-ICU )
TJﬁ{fPEEfgﬂzﬁj\(mjury severily scale, ISS)
fii %8 7= H A2 1 5 %54 ( pneumonia severity index, PSI)
Pt 453473 5 1 PEAL H6 8 (index of quantitative assessment, IQA )
TR SR E P43 (restlessness score, RS)
FHFFT > (Ramsay sedative score, Ramsay )
Riker FHER IR SHPE 2 ( sedation—agitation scale,SAS)
PR A DRI PE 47 (visual analogue pain scale, VAS)
22 NBHT43 (emergency internal medicine score, REMS)
BUSHEEAE AL T KUK 7
(the mortality in emergency department sepsis , MEDS 143 )
B IEBITE ) (revised trauma score, RTS)
CRAMS P43 [fi#F (circulation ) . FEW (respiration ) |
JE 361475 (abdomen ) (32 3l (motor ) 5 ( speech) ]
e T 457 1 8 & prehospital index, PHI )
LR AR SRS
(global registry of acute coronary events score, GRACE)
e [ J R 2k Rl 3T 53
(confusion, uremia, respiratory rate, BP, age 65 years,
CURB-65 #143)
RIFLE 7320 (falr 505 s B IIRETe R LRI )
ARG IFAEAE R
(Charlson weighted index of comorbidities, WIC)
T MK - & - 5 LR (hypothalamic—pituitary—adrenal , HAP)



