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LEVOSEMINDAN VERSUS INTRA-AORTIC BALLOON PUMP IN 

LOW EJECTION FRACTION CABG PATIENTS 

Shereif Elsayed Soliman Azzab*, Yasser Mahmoud Elnahas* Ibrahim Shawky 

Elkelany*and Ahmed Mohamed Abd El-Salam Moharm** 

. 

ABSTRACT: 

Background: Preoperative left ventricular dysfunction is an 

independent risk factor for perioperative mortality and morbidity and 

is also associated with postoperative low cardiac output syndrome. 

IABP improved outcomes in high-risk cardiac patients. However, 

installation of the balloon has many disadvantages. Recently, a new 

drug named Levosimendan is commonly used as an inotropic support. 

it does not increase oxygen demand of myocardium. 

Aim of the work: The purpose of our study was to compare the 

efficiency of levosimendan versus intra-aortic balloon pump in 

patients with poor left ventricular function undergoing coronary 

artery bypass grafting (CABG) with ejection fraction less than 35%. 

Patients and Methods:  sixty patients were randomized into 2 

groups, according to the treatment they received - either 

levosimendan (Group A) or intra-aortic balloon counter pulsation 

(Group B). and compared with respect to The use of inotropic drugs, 

weaning from CPB, Hemodynamics, transfusion requirements, ICU 

stay, hospital stay and in-hospital mortality. 

Results: There were no differences in preoperative 

characteristics including patients’ age, sex, BMI, and comorbidities. 

The Levosemindan group had reduced transfusion requirements and 

shorter ICU stay as compared to IABP group.  

Conclusion: levosimendan infusion after induction of anesthesia 

is a good choice with an acceptable option in comparison to IABP. 

The use of levosimendan in high-risk cardiac patients is comparable 

to IABP in improving hemodynamics during and after conventional 

on-pump CABG and results in a shorter ICU stay. 

Key words: CABG, Levosmindan, Intra aortic balloon pump, Left 

ventricular dusfunction . 

 

INTRODUCTION: 

Worldwide, the number of patients with 

congestive heart failure is constantly 

increasing and The most frequent cause of 

congestive heart failure is coronary artery 

disease
(1)

. Medical treatment in patients with 

low myocardial contractility does not have a 

clear positive effect on the symptoms of 

heart failure or survival  so patients, under 

gone of myocardial revascularization has 

many advantages over drug therapy
(2)

. 

Surgical revascularization was appeared to 

provide excellent decline of symptoms as 

well as improved survival among patients 

with the most severe forms of coronary heart 

disease involvement. 

 Post cardiotomy low cardiac output 

syndrome (LCOS) occurs in 20% of patients 

undergoing open-heart surgery, and is related 

to increased hospital mortality, morbidity 
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and costs
(3)

. 

Its occurrence is more frequent in 

patients with severe pre operative left 

ventricular dysfunction. Acute worsening of 

the left heart failure is commonly treated 

pharmacologically with intravenous positive 

inotropic agents, or mechanical support in 

severe cases such as an intra-aortic balloon 

pump (IABP)
 (4)

.  The choice of method for 

hemodynamic support is the crucial moment 

in the management of such patients  

Intra-Aortic Balloon Pump (IABP) is 

now the most commonly used therapeutic  

option to support failing heart in cardiac 

surgery. The main effect of IABP is to 

increase the diastolic blood pressure 

,therefore an improvement  in coronary 

perfusion and a reduction of ventricular after 

load, thus increasing stroke volume and 

cardiac output, the device installed on 

cardiac revascularization preoperative in 

patients with severe cardiac dysfunction  has 

been shown as an important impact strategy 

to decrease morbid-mortality
(5,6)

  however 

IABP related complications include limb 

ischemia .bleeding   at the site of  IABP 

insertion, infection and aortic dissecion 
(7)

. 

Levosimendan is a recently introduced 

calcium sensitizer. It enhances myocardial 

contractility by sensitization of  troponin c to 

calcium, that enhances myofilament respon-

seveness to calcium, thereby increasing 

myocardial contraction without a simultane-

ous increase in oxygen consumption and 

provides systemic ,pulmonary and coronary 

arterial and venous vasodilatation  due to 

activation of the ATP- sensitive potassium 

channels in smooth muscle fibers . It has 

been reported that Levosimendan facilitated 

weaning from CPB in high risk patient 

groups by reducing pulmonary arterial 

pressure and increasing both right and left 

ventricular contractility 
(8)

.  

 

AIM OF THE WORK: 

The aim and purpose of this study is to 

compare the use of levosimendan versus an 

IABP in patients with poor left ventricular 

function undergoing coronary artery bypass 

graft surgery(CABG) . 

 

PATIENTS AND METHODS: 

This retrospective non randomized 
study was performed at Department of 
cardiac surgery at Nasser institute for 
research and treatment Hospital, in Egypt in 
the period between July 2019 and February  
2020. The study was previously approved by 
the Ethics Committee for Clinical Research 
of the institutions. The study that included 
60 patients, women and men, All patients 
presented with coronary insufficiency 
confirmed by coronary angiographic studies 
and Pre-operative echocardiography 
revealed poor left ventricular function 
Ejection fraction less than 35%. who 
underwent coronary artery bypass grafting, 
were included in this study. These patients 
were allocated and divided into two groups 
30 in Group A patients will be submitted to 
levosimendan intra-aortic balloon and Group 
B patients will be submitted to intra-aortic 
balloon. 

Method: 

All patients were evaluated thoroughly 
preoperative, intraoperative and post-
operative, especially the duration of 
mechanical ventilation, use of inotropes, 
hospital stay and mortality. 

Inclusion Criteria:  

1. Patients with LVEF≤ 35% who are 

undergoing first time, elective coronary 

artery bypass grafting with or without 

concomitant mitral valve intervention 

with the use of cardiopulmonary bypass. 
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2. Pre-operative echocardiography reveal-

ed poor left ventricular function 

Ejection fraction less than 35%. 

Exclusion Criteria: 

1. Severe form of COPD.   

2. Renal failure or hepatic impairment. 

3. Redo cases.    

4. Emergency cases. 

5. Extensive peripheral vascular disease.  

6. Previous stroke. 

7. The use of platelet alterating 

medications within one week of 

operation. 

8. Post-operative myocardial infarction 

proved by ECG and cardiac enzymes . 

All patients will subjects to the following: 

Preoperative evaluation: 

A. History taking: a through history will 

taken; as regards age, sex, and 

functional class according to the New 

York Heart association (NYHA) , Data 

were registered in a detailed report card, 

including diagnosis, risk factors for 

coronary disease (systemic arterial 

hypertension, diabetes mellitus). 

B. Clinical examination: a complete 

clinical general and local cardiological 

examination will performed including 

(Heart rate, Rhythm, Blood pressure, 

Chest and heart auscultation).  The 

examination for exclusion of any co-

morbidity was done. 

C. Investigations: 

a. Laboratory investigations: 

i. Liver function tests (total bilirubin 

,liver enzymes, serum albumin, 

total proteins, prothrombin time and 

concentration) . 

ii. CBC   

iii. Kidney function tests (serum urea 

and creatinin). 

iv. Fasting blood sugar ,2h post 

prandial blood glucose level 

HBA1C   

b) Electorcardiogram: 

12 leads ECG will be done for 

all patients to evaluate any previous 

myocardial infarctions. 

c) Radiological examination: 

Plain chest x-ray postero –

anterior view to evaluate 

cardiothoracic ratio and the 

different cardiac chambers.  

d) Echocardiography: 

M mode, two dimension and 

Doppler echocardiography were done to 

each patient , the ejection fraction and 

valvular affection to  evaluate  and give 

comment about there is any mitral 

affection or not , the most important data 

is to asses the dimension of the heart (end 

diastolic and end-systolic) to know 

whether the heart is dilated or not, also 

assessment of the regional wall motion 

abnormality (a kinetic , dyskinetic , 

hypokinetic area of the heart) , right 

ventricular function , TAPSI (tricuspid 

annular plane systolic excursion ). 

e) Viability study (dobutamin stress 

Echo or thallium): 

To evalaute and  asses  myocardial 

viability if there is hibernating 

myocardium tissues with impaired flow 

and function but viable and will benefit 

from the surgery . 

f) Coronary angiography : 

Coronary angiography was done to 

all patients. The number of diseased 

vessels and site of lesions were 

estimated . 

Standard anesthetic, surgical and CPB 

techniques were employed.  

In Group A Levosimendan was 

administered for approximately 24 hours as 
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a continuous infusion of 0.1 _g/kg/min 

diluted in 5% glucose with a 0.25-mg/mL 

concentration, without boluses, through a 

central venous catheter. norepinephrine is 

almost always used to avoid severe 

peripheral circulatory failure.  

In Group B, An IABP was inserted 

percutaneously, without a sheath in all 

patients, and removal of the device was 

always performed in the ICU. IABP support 

discontinuation progressively according to 

ICU protocol. Either levosemindan or an 

IABP was conducted immediately after 

induction of anesthesia before skin incision.  

The CABG was performed by median 

sternotomy, using LITA and left pleurotomy, 

complemented with additional saphenous 

vein grafts. The anesthetic technique 

employed was the normal system used in the 

services. All patients were ventilated with 

current volume from 8 to 10 ml/kg, PEEP of 

5 cm H2O and FiO2 of 100%. All patients 

receive intermittent antegrade blood cardio-

plegia, dose to every graft anastomosis.  

At the end of the surgery, the patients 

were taken to the postoperative cardiac ICU 

with oro-tracheal intubation (OTI). Initially, 

they were ventilated with 100% FiO2, with a 

volume of from 8 to 10 ml/kg, PEEP of 5 

cmH2O and extubated according to the 

protocol of the unit. 

Operative parameters: 

The following data will be recorded: 

1. Cross clamp time. 

2. Total bypass time. 

3. Number and types of grafts done. 

4. Weaning of bypass was it eventless or 

complicated. 

5. Inotropic support. 

6. Mitral procedure if present. 

 

 

 

Post-operative assessment: 

The patients in two groups were re-

evaluated according to: 

- Hemodynamics. 

- Inotropic support.  

- Ventilation time and time of extubation . 

- Postoperative bleeding . 

- Arrythmais. 

- Blood products transfusion. 

- Complications (Liver dysfunction, 

Renal  impairment, Pulmonary compli-

cations, Mediastintis and rewiring and 

Acute limb ischemia)  

- Total ICU stay. 

- laboratory investigations: CBC, liver 

function test, kidney function test, 

fasting blood sugar, serum electrolytes . 

- Hospital stay and Mortality. 

Ethical Consideration 

Written informed consents were 

obtained from the subjects about the nature 

and the aim of the study. 

Statistical analysis: 

Data will statistically described in terms 

of rang, mean, standard deviation (SD), 

frequencies (number of cases) and relative 

frequencies (percentages). The comparison 

between patient outcomes will be done 

regarding specific indicators and post-

operative complications. Comparison of 

quantative variables between the study two 

groups was done using The Mann-Whitney 

U test, Chi square (×²) test was performed 

for qualitative variables. A probability value 

(Ρ-value) less than 0.05 was considered 

statistically significant. 

Data entry and statistical analysis will 

be done using statistical package for social 

science (SPSS). 
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RESULTS: 

I. Preoperative Assessment: 

Table (1): Demographic data and clinical characteristics of the patients. 

p value Group (B) Group (A) Variable 

ns 30 30 no of patients 

ns 27/3 24/6 sex 

(male/female) 

ns 58.8±4.2 57.7± 4.8 Age 

ns 29 ± 3.5 30±3.4 BMI 

ns 23 21 D.M 

ns 21 18 HTN 

ns 33.1 ±1.7 4.32 ± 2.1 % EF 

Group A = Levosemindan group, Group B = IABP group, NS = Not significant 

Regarding the sex, in group A , there 

was 24 males (80 %), 6 females (20%), and 

in group B , there was 27 males(80 %), and 

3 females(10 %),   with no statistical 

significance between the two groups .  

In group A , Age ranged from 50 to 68 

years with a mean of 57.7± 4.8 years , While 

in group B , age ranged from 49 to 66 years 

with a mean of 58.8 ± 4.2 years There was 

no statistical significance between the two 

groups  

BODY MASS INDEX in group A 

range from 23.3 to 36.31 with mean 30±3.4 

in group B range from 22.4 to35.72 with 

mean 29.±3.5, There is no statistical 

significance between both groups.  

Preoperative patients co-morbidities in 

the study were the following: In group A, 

21 patients were diabetic 70%, 18 patients 

were hypertensive (60%). While in group B, 

23 patients were diabetic (76.6%), 21 

patients were hypertensive (70%). There was 

no statistical significance regarding the co 

morbidities between the two groups. 

 

II. Intra-operative Evaluation: 

The total Bypass time was calculated 

for all patients, the mean bypass time in 

group A was range from 60-135 minute 

with mean 85.4 ± 20.99 minutes. In group B 

range from 67-133 minute with mean 90.7 ± 

20.4 minutes and the mean aortic cross-

clamp time (ACC) was 51.3±22.1 minutes 

among group A compared to 45±20 minutes 

in group B. 

Number of grafts: In our study group 

number of grafts in group A is ranging from 

1 to 4 with a mean of 3.2 ± 0.48, While 

group B had a number of grafts ranging 

from 1 to 4 with a mean of 3.3±0.47 there 

was no statistical significance between the 

two groups. 

Correction of valve pathology  6 

patients in group A and 4 patients in group B 

had mitral repair for grade III/IV mitral 

regurgitation using three D rings or valve 

replacemnt) There was no statistical 

significance between the two groups. 

Perioperative and postoperative hemo-

dynamic data. 
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Table (2): Perioperative and postoperative hemodynamic data. 

Group A = Levosemindan group, Group B = IABP group 

CVP = central venous pressure, IABP = intra-aortic balloon pump, Levo = levosimendan, MAP = 

mean arterial pressure, PAP, POD= POD= postoperative day,HR =heart rate 

The most important finding after 

analyzing the hemodynamic parameter of 

the patients in the two groups was the 

significant difference in the mean arterial 

pressure. Also at 2 hours after CPB mean 

arterial pressure decreased significantly in 

the levosimendan group. As shown in table 

(2). 

 

 

III - Post -operative Evaluation: 

All patients were admitted to 

cardiothoracic ICU postoperatively were on 

mechanical ventilation. The post-operative 

mechanical ventilation time ranged from 9 

to 18 hours with a mean of 11.1 ± 2.4 hours 

in group A, while in group B time ranged 

from 8 to 21 hours with a mean of 11.9 ± 3.3 

hours. There was no statistical significance 

between the two groups (p value >0.05). 

Table (3): Post-operative data in the study groups: 

Variable Group (A) Group (B) P Value 

ICU stay 4.4 ± 0.77 5.2 ± 0.85 S 

MV time(hours) 11.1 ± 2.4 11.9 ± 3.3 NS 

Arrhythmia 6 4 NS 

Dialysis Zero 1 NS 

Reopening 1 2 NS 

Mediastintis 1 1 NS 

Death 2 3 NS 

HOSPITAL stay 10.6 ± 1.15 11 ± 1.08 NS 

 

The need for inotropes: 

All patients in our study were on 

inotropic support, there was NO statistical 

significance between the two groups in dose 

of inotropic support or time of weaning from 

inotropes. 

Postoperative echocardiographic assess-

ment: 

The postoperative cardiac functions 

were measured by estimating the ejection 

fraction (EF %). The cardiac functions (EF 

%) for the patients in group A all the 

patients have ejection fraction ranged from 

 Baseline 2 hours  after CPB 6 hours after CPB POD1 

Group  

(A) 

Group (B) Group 

(A) 

Group 

(B) 

Group 

(A) 

Group 

(B) 

Group 

(A) 

Group 

(B) 

MAP 

(mmHg) 

82.8±7.8 79±8.75 79.8±7.9 84.77±8.7 78.77±7.4 79.5±9.7 82.6±7.5 81.8±9.2 

P value = 0.081 (NS) P value=0.02 

(significant) 

P value=0.74 

(NS) 

P value = 0.76 

(NS) 

CVP 

(mmH) 

10.1 

±1.89 

9.66 ±1.9 10.4±1.9 9.8 ±1.8 9.3 ± 1.95 8.9 ±1.8 9 ± 0.96 8.6±1.14 

P value= 0.33 

(NS) 

P value = 0.23 (NS) P value=0.55 

(NS) 

P value= 0.13 

(NS) 

HR 

(beat/ min) 

67.5 

±6.6 

68.4 

±10.5 

80.2±8.5 82.4±10.5 84.6 ±9.1 78.3±11.5 90.6± 

9.3 

83.3 

±6.8 

P value = 0.67 (NS) P value= 0.42 (NS) P value= 0.34 (NS) P value = 0.008  

( Significant ) 
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30-49 % with the mean of 32.2±2.1, While 

in group B, all the patients have ejection 

fraction ranged from 31-50 % with the mean 

of 38.7 ± 4.6 %, There was NO statistical 

significance between the two groups. 

Intensive Care Unit stay: 

In our study group A ICU stay is 

ranging from 3 to 6 days with a mean of 4.4 

± 0.77 day, while group B had ICU stay 

ranging from 4 to 7 days with a mean of 5.2 

± 0.85 day, there was statistical significance 

between the two groups. 

Postoperative arrhythmia: 

In our study group A, six (6)  patients 

had postoperative arrhythmia in the form of 

rapid AF amiodarone infusion was added, 

while in group B four  (4)  patients had 

postoperative arrhythmia in the form of rapid 

AF, Premature ventricular contractions, there 

was No statistical significance between the 

two groups. 

Postoperative dialysis: 

In our study group A, NO patient had 

postoperative dialysis, while in group B one 

patient had postoperative dialysis three time 

in cardio-thoracic ICU then patient died, 

there was No statistical significance 

between the two groups. 

Bleeding: 

The difference between the mean post-

operative bleeding in both groups was 

statistically significant, as the mean blood 

loss volume was   395.00± 220.55 ml in 

group A compared to 645.45 ± 261.36 ml in 

group B (39% reduction in blood loss in 

group A). But only one patients in group A 

and two patients in group B were re-

explored for bleeding, the difference 

regarding re-opening in both groups was not 

statistically significant. When comparing the 

total transfusion requirements in each group 

during the whole post-operative period, there 

was a highly significant statistical difference 

between both groups as regards the number 

of patients needed transfusion and   number 

units of all blood constituents transfused 

especially platelet transfusion. 

One patient in the Levosmindan  group 

and 1 in the IABP grou developed 

mediastinitis postoperatively. 

Failure of primary method of 

intervention: 

In our study, 3 patients in group A 

needed an IABP due to difficult weaning 

from CPB versus 2 patients in group B, 

levosemindan infusion was started due to 

difficult extubation. there was No statistical 

significance between the two groups. 

Death: 

In our study group A, two patients died 

from multi-organ failure due to low cardiac 

output syndrome, one patient died at post-

operative day 4 and the other at post-

operative day 6, While in group B three 

patients died, one patient developed acute 

renal failure and died at post-operative day 

5, the other two patients died from multi-

organ failure due to low cardiac output 

syndrome, one patient died at post-operative 

day 5 and the other at post-operative day 6, 

there was No statistical significance 

between the two groups. 

Hospital stay: 

In our study group A HOSPITAL 

STAY is ranging from 9 to 13 days with a 

mean of 10.66 ± 1.15 day, while group B 

HOSPITAL STAY had ranging from 10 to 

14 days with a mean of 11 ± 1.08 day, there 

was NO statistical significance between the 

two groups. 

 

DISCUSSION: 

Patients with cardiovascular and 

systemic condions (ischemic heart disease, 

particularly whose  an ejection fraction of 

less than 35 %(  LV dysfunction), form a 

major challenge for anesthesiologists and 

cardiothoracic surgeons, emphasizing the 

need for risk stratification and prophylactic 
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measures to decrease postoperative 

morbidity and mortality. 

At present, intra-aortic balloon pump 

(IABP) is the most commonly used device 

for circulatory assistance in cardiac surgery 

and preoperative prophylactic IABP use has 

been shown to improve outcomes in high-

risk patients and is supported by a large 

amount of data
(9)

.  

The intra-aortic balloon pump works by 

increasing diastolic blood pressure, directly 

improving diastolic coronary perfusion and 

increasing cardiac output and stroke volume 

by reducing afterload. The ability to work on 

diastolic pressure has a great importance in 

clinical practice because of the augmented 

diastolic pressure results in a redistribution 

of coronary blood flow direcional to 

ischemic areas of the cardiac myo-

cardium
(10)

.  

Many studies reported the advantage of 

prophylactic IABP insertion in high-risk 

patients undergoing open heart surgery. It 

has been shown to decrease postoperative 

mortality. Dyub et al. reported that patients 

who received prophylactic IABP pre-

operatively had a mortality benefit with an 

odds ratio (OR) of 0.41 (95% CI 0.21–0.82; 

p = 0.01), but it had not been established as 

the gold standard for high-risk CABG. One 

of the reasons was complications
(11)

.  

Patients undergoing IABP insertion, 

however, have been classified at higher risk 

for rebleeding, and prolonged ventilation, as 

well as at increased risk of reintubation, 

tracheostomy, dialysis, prolonged ICU stay 

and thromboembolic complications 
(12)

.  

 Levosimendan has a pharmacodynamic 

profile combining inotropic and vasodilating 

effects (inodilator), and a nearly unique 

(among inotropes) myocardial protective 

effect. The inotropic effect results, in part, 

from an increased affinity of troponin C for 

calcium when the drug is present, which in 

turn prolongs the duration of actin/ myosin 

cross-bridges. This explains an increased 

contractility which is not associated with a 

raise in intracytoplasmic calcium 

concentration. Therefore, this inotropic 

effect does not generate a direct significant 

increase in myocardial oxygen consumption, 

since most of the myocardial energy 

expenditure is related to the diastolic uptake 

of calcium in the sarcoplasmic reticulum. 

However, levosimendan and its metabolite 

have also been shown to inhibit phosphor-

diesterase III, an action that may participate 

to the positive inotropic effect via the c-

AMP pathway, but that might, in turn, 

increase myocardial oxygen consumption. 

Levosimendan is a potent vasodilator 

through the opening of ATP dependent 

potassium channels in vascular smooth 

muscles. It has been associated with a 

variety of myocardial protective effects 

against ischemia (pre-conditioning, post-

conditioning, anti-stunning, and anti-

apoptotic effects) that are related to the 

opening of the same channels within the 

mitochondria of cardiac myocytes
(13)

.  

From the pharmacokinetic point of 

view, levosimendan has a fast onset of 

action and a half-life of 1 h. The drug 

undergoes hepatic metabolism (acetylation) 

followed by renal excretion. Quite uniquely, 

it has an active metabolite with a very long 

half-life (70–80 h) responsible for a 

prolonged effect. All these characteristics 

offer opportunities to provide an ideal 

therapeutic response to specific situations. 

Nevertheless, the longer half-life, as 

compared to catecholamines, may change 

the way clinicians manage side effects (e.g., 

arterial hypotension) and may sometimes 

prove inconvenient when quick reversibility 

is desirable. The most frequent adverse 

event associated with levosimendan 

administration is hypotension requiring 

norepinephrine infusion, although its 

prevalence was not significantly greater with 

respect to dobutamine in the largest 

randomized controlled trials published
(14)

.  
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Due to a very interesting pharmaco-

logical profile, levosimendan has raised a lot 

of interest in the field of heart failure 

management. a recent meta-analysis 

suggested that there could be a greater 

benefit in the preoperative infusion of 

levosimendan prior to CABG surgery in 

patients with poor LVEF
(15)

.  

Our study included 60 patients with 

impaired LV function needing CABG 

surgery with or without concomitant 

ischemic mitral repair and receiving either 

i)-preoperative Levosimendan as a 

continuous infusion at a rate of 0.1µg/ 

kg/min without loading, or ii)-an IABP just 

after induction of anesthesia.  

At that infusion rate the levosemindan 

itself reaches a linear concentration in blood 

after 4 hours while its active metabolite, OR-

1896, continues in blood to a peak level 

about 48 hours and achieves a half-life of 

about 80 hours after the end of the infusion, 

covering the most critical postoperative 

period after CABG surgery until complete 

recovery of the ischemic myocardium. This 

strategy appears successful in avoiding the 

adverse effects of the drug.  

Although the use of IABP prior to 

CABG surgery in high risk patients 

especially those with low LVEF has been 

shown in many studies to improve surgical 

outcomes in terms of in-hospital mortality, 

postoperative hemodynamic parameters and 

ICU stay. Yet IABP application is in general 

an invasive procedure that might be 

associated with some adverse effects like 

limb ischemia and bleeding
(16)

.
 
 

In our study, there was a significant 

increase in transfusion requirements in 

group B. Because of heparin infusion and 

the destructive effect of the IABP, a 

significant increase of daily drainage 

amount, decrease of hemoglobin level and 

platelet count were statistically different in 

group B with no difference between the 2 

groups according to re-exploration. 

Vladimir V Lomivorotov and collagues 

reported that no statistical significance 

according to blood loss or re-exploration but 

they did not report transfusion requirements 

in their study
(17)

.  

Landoni and colleagues showed in a 

recent meta-analysis that the use of 

levosimendan contributes to a significant 

reduction of mortality in cardiac patients. 

The results of our study demonstrate that 

starting levosimendan infusion after 

induction of anesthesia is a good alternative 

to IABP in high-risk cardiac patients. 

However, mortality and the frequency of 

other major complications as renal failure 

were not different between our 2 groups. 

Luca Severi and collagues reported that no 

statistical significance of the need for 

dialysis
(18)

.  

In our study group A mean ICU stay 

was 4.4 ± 0.77 hour, while in group B was 

5.2 ± 0.85 hour, there was statistical 

significance between the two groups. 

Vladimir V Lomivorotov and collagues and 

Luca Severi and collagues also reported 

statistical significance
(17,18)

.  

 Rajek and colleagues were the first to 

report the use of levosimendan in patients 

with congestive heart failure and a 

preoperative left ventricular ejection fraction 

of 19 ± 5% undergoing elective cardiac 

surgery. There was a dramatic increase in 

CO after 60 minutes of levosimendan 

infusion and it stayed higher than 5 L/min 

during the first postoperative day, while 

pulmonary capillary wedge pressure 

(PCWP) decreased. Heart rate, mean arterial 

pressure (MAP), and pulmonary arterial 

pressure did not change during 

levosimendan infusion.   

Several studies have suggested that 

levosimendan could be helpful to prevent 

LCOS and reduce morbidity and mortality 

after cardiac surgery. A recent meta-analysis 

of perioperative use of levosimendan 

confirmed that the efficacy of levosimendan 
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seems to be more pronounced in patients 

with preoperative left ventricular 

dysfunction
(19)

.  

Tasouli et al, have presented a study 

where 45 patients with LOS were 

randomized to receive levosimendan either 

in the operating room(OR) or in the ICU. 

Hemodynamic responses were similar in the 

two groups, but the OR group had 

significantly shorter ICU and hospital 

stay
(18)

.   

In our study, significantly higher heart 

rate at postoperative day one after CPB, this 

comes in favor with the previous studies 

concluding the potent inotropic and 

vasodilatory effect of Levosimendan. Mean 

arterial pressure  decreased significantly in 

the levosimendan group compared to the 

IABP group at 2 hours after CPB. 

Post-operative arrhythmia no statistical 

significance between both groups. Vladimir 

V Lomivorotov and collagues, Luca Severi 

and collagues also reported NO statistical 

significance. 

Three patients in levosemindan group 

had unstable hemodynamics after coming 

off-bypass and IABP was inserted in the 2 

patients. However, 2 patients in IABP group 

had difficult intubation and levosemindan 

infusion was started. As respiratory muscle 

troponin resembles cardiac troponin, it is 

plausible that levosimendan may enhance 

contractility in the same way it enhances 

cardiac contractility. This supposition has 

support from in vitro data, experimental 

observations, and a healthy volunteer study. 

Positive effects were seen both in slow and 

rapid diaphragm muscle fibers. 

Van Hees and collegues, in a 

prospective observational study in 

ventilator-dependent difficult-to-wean ICU-

patients with diminished left ventricular 

function (LVEF <40%), levosimendan 

improved cardiac contractility and 

oxygenation variables and increased the 

likelihood of separation from mechanical 

ventilation
(20)

.  

Conclusion: 

With taking all the available data into 

consideration we  found levosimendan 

infusion after induction of anesthesia is a 

good choice with an  acceptable option in 

comparison to IABP. The use of 

levosimendan in high-risk cardiac patients is 

comparable to IABP in improving hemo-

dynamics during and after conventional on-

pump CABG and results in a shorter ICU 

stay. 
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هقارًح فً استخذام  عقار اللٍفىسوٌٍذاى وهضخح الشرٌاى األورطً  فً عولٍاخ زراعح الشراٌٍي فً 

 الورضً فقٍري كفاءج عضلح القلة.

 ٌـاسر هحوىد الٌحــاش , اتراهـٍن  شىقً الكٍــالًى , شــرٌف  السٍذ سلٍواى عـسب

 أحوذ دمحم عثذ السالم هحرم 

 شَس عُِ صاٍعت اىطب  ميُت صشاعت اىقيب واىصذس ، قسٌ

( فٍ اىَشظً اىزَِ َخععىُ ىضشاعت اىقيب اىَفخىط ، وَشحبػ بضَادة LCOSَغذد ّقص حشوَت  اىقيب ) الخلفٍح:

حىاحشا فٍ اىَشظً اىزَِ َعاّىُ ٍعذه اىىفُاث واالعخالالث اىَشظُت .واىخناىُف فٍ اىَسخشفُاث.وَنىُ عذوره هى أمزش 

 ٍِ ظعف شذَذ اىبطُِ األَسش.  ىزىل اخخُاس غشَقت ىيذعٌ اىذوسة اىذٍىَت هى ىغظت عاسَت فٍ إداسة ٍزو هؤالء اىَشظً .

ا ىذعٌ اىقيب IABPفَعخت اىباىىُ األبهشٌ ) ًٍ فقُشي مفاءة ععيت اىقيب  ( هٍ اُِ اىخُاس اىعالصٍ األمزش اسخخذا

فٍ صَادة ظغػ اىذً االّبساغٍ ، وباىخاىٍ حغسِ فٍ ّعظ اىششَاُ  IABPب. َخَزو اىخأرُش اىشئُسٍ ىـ فٍ صشاعت اىقي

أٍا عقاس اىخاصٍ واّخفاض فٍ اىبطُِ بعذ اىغَو ، ٍع عذود ٍعاعفاث غُش ٍشغىبت ٍِ اسخخذاٍها .

ىقيب دوُ االعخُاس السخهالك ٍضَذ حأرُش إَضابٍ عيً مفاءة ا اىَسخخذً عذَزا عُذ َيقٍ سواصا ىَا ىه  Levosimendanاه

 .ٍِ االومسضُِ

ٍقابو ٍعخت اىباىىُ األبهشٌ فٍ اىَشظً روٌ  Levosimendanاىهذف ٍِ هزا اىعَو هى ٍقاسّت مفاءة  :الهذف

( ، )ٍع أو بذوُ حذخو 53)فقُشي مفاءة ععيت اىقيب  > صساعت اىششاَُِ اىخاصُت  ثىعَيُااىخطىسة اىعاىُت اىزَِ َخععىُ 

 صشاعٍ فٍ  اىصَاً اىَخشاىٍ  اىَصاعب( اىزٌ َخٌ حشغُيه حغج ٍامُْت اىقيب اىصْاعٍ  .

ٍشَط ٍِ ٍشظٍ اىقيب فقُشي مفاءة ععيت اىقيب  اىزَِ  06عُذ حٌ اىذساست عيٍ عذد  :   ى والطرقالورض

اىَضَىعت  َغخاصىُ ىضشاعت قيب ٍفخىط ىضساعت اىششاَُِ اىخاصُت وسُخٌ حقسٌُ اىَشاسمُِ فٍ اىضشعت اىٍ ٍضَىعخُِ :

َشظً اىٍِ  56: سُخٌ اخخُاس ُّتزااىَضَىعت اىٍِ اىَشظً السخخذاً عقاس اىيُفىسَُْذاُ و 56األوىٍ  :سُخٌ اخخُاس

 وسغُت( .وسغٍ )اىباىىّت األىخشمُب ٍعخت اىششَاُ األ

ت ٍِ عاٍو اىسِ ُوىألوبَقاسّت اىْخائش وصذ أّه ال حىصذ اخخالفاث مزُشة عيٍ ٍسخىي عىاٍو اىخطىسة ا :    الٌتائج

ظغت ىَضىعت اسخخذاً عقاس أو ٍؤشش مخيت اىضسٌ أو عىاٍو اىخطىسة األخشي ٍع بعط اىفشوقاث اىىاواىضْس 

 اىَشمضة .   اىيُفىسَُْذاُ فٍ اىبقاء ىَذة أقصش فٍ اىشعاَت 

حبُِ أُ اسخخذاً عقاس اىيُفىسَُْذاُ َعخبش اىخُاس األّسب ىَشظٍ اىقيب فقُشي مفاءة ععيت اىقيب  اىزَِ  :الخالصح

َغخاصىُ ىضشاعت قيب ٍفخىط ىضساعت اىششاَُِ اىخاصُت عُذ َقيو ٍِ فخشة اعخُاس اىَشَط ىيشعاَت اىَشمضة بعذ اىضشاعت 

 وسغٍ.ىذً وََنِ اسخخذاٍه مبذَو ىيَعخت اىباىىُّت ىيششَاُ األوَقيو ٍِ اىْضف بعذ اىضشاعت واإلعخُاس ىْقو ٍشخقاث ا

 


