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Figure 2. Kaplan—Meier Curves for the Probability of Death from Cardiovas-
cular Causes and of Death from Any Cause or Hospitalization for Cardiovas-
cular Causes.

CABG denotes coronary-artery bypass grafting.
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Figure 3. Kaplan-Meier Estimates of Outcomes.

Panel A shows the probability of the primary outcome (death from any

cause or hospitalization for cardiac causes), which did not differ signifi-
cantly between the two groups. The primary outcome occurred in 292 pa-
tients (59%) assigned to undergo coronary-artery bypass grafting (CABG)
alone and in 289 patients (58%) assigned to undergo CABG with surgical
ventricular reconstruction (SVR) (hazard ratio, 0.99; 95% CI, 0.84 to 1.17).
Panel B shows the probability of death from any cause, which occurred in
141 patients ({28%) assigned to undergo CABG and in 138 patients (28%) as-
sighed to underge CABG with SVR (hazard ratie, 1.00; 95% CI, 0.79 to 1.26).
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BACKGROUND

Coronary-artery bypass grafting (CABG) has traditionally been performed with the
use of cardiopulmonary bypass (on-pump CABG). CAEG without cardiopu!monary
bypass (offpump CABG) might reduce the number of complications related to the
heart-lung machine.

METHODS

We randomly assigned 2203 patients scheduled for urgent or elective CAEG to either
on-pump or ofFpump procedures. The primary short-term end point was a composite
of death or complications (reoperation, new mechanica! support, cardiac arrest,
coma, stroke, or rena! failure) before discharge or within 30 days after surgery. The
primary long-term end point was a composite of death from any cause, a repeat
revascu!arization procedure, or a nonfatal myocardia! infarction within 1 year after
surgery. Secondary end points included the completeness of revascularization, graft
patency at 1 year, neuropsychological outcomes, and the use of major resources.

RESULTS

There was no significant difference between off-pump and on-pump CABG in the
rate of the 30-day composite outcome (7.0% and 5.6%, respectively; P=0.19). The
rate of the 1-year composite outcome was higher for off-pump than for on-pump
CABG (9.9% vs. 7.4%, P=0.04). The proportion of patients with fewer grafts com-
pleted than originally planned was higher with ofF pump CABG than with on-pump
CABG (17.8% vs. 11.1%, P<0.001). Follow-up angiograms in 1371 patients who
underwent 4093 grafts revealed that the overa!! rate of graft patency was lower in
the ofFpump group than in the on-pump group (82.6% vs. 87.8%, P<0.01). There
were no treatment-based differences in neuropsychological outcomes or short-term
use of maior resources.

co
At 1 year of follow-up, patients in the off-pump group had worse composite out-
comes and poorer graft patency than did patients in the on-pump group. No sig-
nificant differences between the techniques were found in neuropsychological out-
s or use of major resources. (ClinicalTrials.gov number, NCT00032630.)




ON-PUMP VERSUS OFF-PUMP CORONARY-ARTERY BYPASS SURGERY

9663 Patients were assessed

for eligibility
7460 Were excluded
2716 Had diffusely diseased or small target
vessels
2461 Had a surgeon who was not a participant
or a coordinator who was not available
1467 Did not give consent
3282 Had other reason
2203 Underwent randomiz ation
1104 Were assigned to off-pump 1099 Were assigned to on-pump
group group
966 Received intervention 1054 Received intervention
137 Were converted to on- 43 Were converted to off-
pump group pump group
1 Did not undergo CABG 2 Did not undergo CABG

1104 Were included in 30-day
follow-

-up

10 Were lost to follow-up
5 Withdrew

6 Had poor health B
22 Had other reason

1099 Were included in 30-day

follow-up

1061 Were included in 1-yr composite

16 Were lost to follow-up
6 Withdrew
3 Had poor heaith

24 Had other reason

1050 Were included in 1-yr composite

assessment
685 Were included in follow-up angiography
669 Were included in 1-yr follow-up
angiography
16 Were included in interim
follow-up only
575 Were included in neuro-psychological
analysis
892 Were in baseline analysis
784 Were in 1yr analysis
661 Were in analysis of base-line and
1yr testing
86 Had incomplete test data
575 Had complete baseline and
1yr test data

assessment
686 Were included in follow-up angiography
666 Were included in 1-yr follow-up
angiography
20 Were included in interim
follow-up only
5&1 Were included in neuro-psychological
analysis
909 Were in baseline analysis
781 Wera in 1-yr analysis
670 Were in analysis of base-line and
1y testing
89 Had incomplete test data
581 Had complete baseline and
1yt test data

Figure 1. Enroliment, Randomization, and Follow-up of Patients.
For some of the 7460 patients who were excluded, there was more than one reason for exclusion. CABG denotes

coronary-artery bypass grafting.




Table 2. Short-Term and Long-Term Primary End Points According to Treatment Group.*

Absolute
Off-Pump Group On-Pump Group  Point Difference
Primary End Point (N=1104) (N=1099) (95% CI)
no. (%)
Short-term
30-Day composite} 77 (7.0) 61 (5.6) 14 (-06t035)
Death within 30 days after surgery or before 18 (1.6) 13 (1.2) 04 (-05t014)
discharge
Complications within 30 days after surgery or
before discharge
Cardiac arrest 20 (1.8) 12 (1.1) 0.7 (03t 17)
Renal failure requiring dialysis 9 (0.8) 10 (0.9) -0.1(-09t00.7)
Stroke 14 (1.3) 8 (0.7) 0.5 (-03t0 14)
Coma 4 (0.4) 3(03) 0.1(-04t0056)
Repeat cardiac surgery 8 (0.7) 8{0.7) -0.0 (-0.7 t0 0.7)
Reoperation for bleeding 30 (2.7) 23 (2.1) 0.6 (-0.7 to 1.9)
New mechanical support 17 (1.5) 9 (0.8) 0.7 (-0.2t0 1.6)
Mediastinitis 11 (1.0) 14 (1.3) -03 (-1.1t0 0.6)
Tracheostomy 5 (0.5) 7 {0.6) -0.2 (-0.8 to 0.4)
Long-term
1-Yr compositef 105 (9.9) 78 (7.4) 25(0.1t0439)
1-Yr composite with death from cardiac causes 93 (8.8) 62 (5.9) 29 (0.6t05.1)
rather than from any cause
1-Yr composite with all end points from time 155 (14.6) 104 (9.9) 47 (19t075)
of CABG
Nonfatal myocardial infarction between 30 days 21 (2.0) 23 (2.2) 02 (-14t010)
and 1 yr after surgery
Revascularization between 30 days and 1yr 49 (4.6) 36(34) 12 (-05t029)
after surgery
Death from any cause within 1yr 43 (4.1) 30 (2.9) 12 (-0.410 2.8)

Death from cardiac causes within 1 yr 29 (2.7) 14 (1.3) 14 (0.2t02.6)

Relative Risk
(95% C1)

1.26 (091 to 1.74)
138 (0.68 to 2.80)

1.66 (0.82 to 3.38)
0.90 (037 t0 2.20)
1.75 (0.74 to 4.14)
1.33 (030 to 5.93)
1.00 (038 to 2.65)
1.30 (0.76 t0 2.22)
1.88 (0.84 to 4.21)
0.78 (036 to 1.72)
0.71 (0.23 to 2.24)

1.33 (101 to 1.76)
1.48 (1.09 t0 2.02)

1.47 (117 to 1.86
0.90 (0.50to 1.62
1.35 (0.88 to 2.05)

1.41 (0.90 to 2.24)
2.05 (1.09 to 3.86)

P Valuef

0.19
0.47

0.21
0.32
0.28
1.00
1.00
0.40
0.17
0.55
0.58




Three-year follow-up in a subset of high-risk patients
randomly assigned to off-pump versus on-pump
coronary artery bypass surgery: the Best Bypass
Surgery Tral

Christian H Meller,? Mario J Perko," Jens T Lund,' Lars W Andersen,’

Henning Kelbaek,* Jan K Madsen, Per Winkel,? Christian Gluud,’
Daniel A Steinbriichel’

Heart. 2011 Jun:97(11):907-13. Epub 2011 Mar 17.




2578 Referred for isolated CABG

2237 Excluded

2183 Not meeting inclusion criteria
4 Refused to participate
50 Due to logistic reasons

341 patients randomized

(’

177 Allocated to off-pump CABG

168 Received allocated intervention
1 Not operated
8 On-pump CABG

\. J

v

164 Allocated to on-pump CABG

156 Received allocated intervention
1 Not operated
6 Off-pump CABG
1 On-pump beating heart CABG

v

None lost to follow-up

None lost to follow-up

¥

¥

\
176 Included in the analysis

1 Patient excluded from the analysis

\
163 Included in the analysis
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due to never operated
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Figure 1

Enrolment, randomisation, and follow-up of patients in the

Best Bypass Surgery Trial. CABG, coronary artery bypass grafting.



Table 3 Primary composite outcome measure and the individual components of the primary outcome
measure—intention-to-treat analyses

p Value

1.22 (0.86 m
1.66 (1.02 to 2.73)

053 (0.27 to 1.04)
1.59 (0.38 to 6.65)

0.65 (0.25 to 1.70)

0.06
0.52
0.37

1.43 (0.66 to 3.08)

0.3 >

Variable Off-pump (N=176) On-pump (N=163) HR (95% ClI)

f 69 (40) 54 (33)
se mortality 43 (24) 25 (15)
Myocardial infarction FAA 234
Cardiac arrest* 5(2.8) 3(1.8)
LCOS 7.(4.0) 10 (6 1)

< Stroke 16 (9.0) 11 (6.7)
Coronary reintervention g15.1] O (6.T1)

087 (0.35 to 2.14)

0.76




Table 5 Secondary outcome measures

Variable Off-pump (N=176) On-pump (N=163) HR (95% ClI) p Value
Hyperdynamic shock 1 (0.6) 0 (0) NA NA
Atrial fibrillation 80 (45) 13 (45) 1.06 (0.77 to 1.46) 0.7
Need for pacing 15 (9) 15 (9) 0.94 (0.46 to 1.93) 0.87
Renal complications 32 (18) 29 (18) 1.03 (0.63 to 1.71) 0.90
Pneumonia 38 (22) 28 (17) 1.31 (0.81 to 2.14) 0.27
Intubation more than 24 h 10 (6) 11(7) 0.84 (0.36 to 1.98) 0.69

Values are numbers of outcomes (percentages).
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Does off-pump coronary artery bypass surgery have a beneficial
effect on mortality in patients with left ventricular dysfunction?
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Abstract

A best evidence topic was written according to a structured protocol. The question addressed was whether off-pump coronary artery
bypass surgery (OPCAB) offered any benefidal effect on mortality when compared with on-pump coronary artery bypass surgery
(ONCAB) in patients with left ventricular dysfunction (LVD). A total of 491 papers were found using the reported searches of which 17
represented the best evidence. The authors, date, journal, study type, outcome measures and results are tabulated. The 17 studies (only
containing patients with LVD) comprised of one prospective randomized trial, one meta-analysis and 15 retrospective studies. The
prospective trial associated the OPCAB technique with significantly lower in-hospital mortality. By comprising of seven studies and
1512 patients, the meta-analysis showed no significant difference in terms of operative mortality. Of the retrospective studies, all 15
compared short-term mortality (<30-day) of which four showed significantly lower mortality in the OPCAB group. Nine of the studies
compared mid-term mortality (30 days to 5 years) with no significant difference detected and three of the studies compared long-term
mortality (>5 years) with no significant difference detected. We conclude that there is limited evidence to associate the OPCAB
technique with improved short-term mortality. The majority of the studies suffered from significant limitations such as containing data
from operations carried out prior to the year 2000, a period when off-pump surgery was in its infancy. They frequently contained major
differences in baseline characteristics with no spedific inclusion/exdusion criteria, description of handling of patients converted from
off-pump to bypass or reporting of myocardial viability and concomitant mitral regurgitation. Nine studies reported completeness of
revascularization of which eight associated the OPCAB group with a poorer degree of revascularization making comparisons less valid.
The lack of high-quality data indicates that prospective randomized trials are needed. The CRISP Trial (‘Coronary artery grafting in high-
risk patients randomized to off-pump or on-pump surgery’) has recently been halted due to recruitment difficulties. The CORONARY
(‘Coronary artery bypass surgery off- or on-pump revascularization study’) trial is a large international multicentre randomized study
that is recruiting well and is likely to provide valuable information in the near future.

Keywords: CABG « Off-pump surgery * Ventricular dysfunction « Outcomes




A Randomized Trial of On-Pump Beating Heart and
Conventional Cardioplegic Arrest in Coronary Artery
Bypass Surgery Patients With Impaired Left Ventricular
Function Using Cardiac Magnetic Resonance Imaging
and Biochemical Markers

Tammy J. Pegg, MB, ChB, MRCP; Joseph B. Selvanayagam, FRACP, DPhil*;
Jane M. Francis, DCRR, DNM; Theodoros D. Karamitsos, MD, PhD;
Zoe Maunsell, MSc, MBiochem; Ly-Mee Yu, MSc; Stefan Neubauer, FRCP, MD;
David P. Taggart, FRCS, PhD*

Background—Beating heart coronary artery bypass grafting (CABG) improves early postoperative cardiac function in
patients with normal ventricular function, but its effect in patients with impaired function is uncertain. We compared a
novel hybrid technique of on-pump beating heart CABG (ONBEAT) with conventional on-pump CABG (ONSTOP) in
patients with impaired ventricular function.

Methods and Results—In a single-center randomized trial, 50 patients with impaired ventricular function were
randomly assigned to ONBEAT or ONSTOP. Patients underwent cardiac magnetic resonance imaging for function
and delayed hyperenhancement early and later after surgery. Serial assessment of biochemical markers was also
undertaken. Preoperative characteristics were well matched; cardiac index was 2.85+0.53 (ONBEAT) and 2.62+0.59
L - min~' - m~* (ONSTOP). Early after surgery, there was a trend toward a greater reduction in end-systolic volume
index in ONSTOP patients versus ONBEAT (—9+8 versus —4+11 mL - m % P=0.06). The changes were sustained
and significant at 6 months (—14+18 versus —2+19 mL - m % P=0.04). Furthermore, the incidence of new
hyperenhancement at 6 days was higher in ONBEAT patients (P=0.05), with 6 of 17 (35%) sustaining 8.2+5.2 g of
new hyperenhancement each versus 2 of 23 (9%) in the ONSTOP group, each with9.89.0 g (P 0 86). Finally, median
area under the curvefestropo was migher in ONBEAT at 461 (interquartile ramge; o/l. versus 160

ipterquartile range, 98 to 357) pug/L for ONSTOP (P=0.002).
“onclusions—The incidence of new irreversible myocardial injury was significantly higher in ONBEAT than in ONSTOF
patients. Furthermore, at 6 months, only ONSTOP patients demonstrated an improvement in ventricular geometry.
MOST e echanism is 1nadequate coronary perfusion to distal myocardial territories in patients with seyere-proximal
coronary disease. (Ciremintron=2008;118:213( S
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The Effects of Levosimendan in Cardiac Surgery Patients
with Poor Left Ventricular Function

Stefan G. De Hert, MD, PhD*
Suraphong Lorsomradee, MD*
Stefanie Cromheecke, MD*

Philippe J. Van der Linden, MD
PhD‘I'

BACKGROUND: Patients with poor left ventricular function often require lnotroplc
drug support immediately after cardlopulmonary bypass. Levosimendan improves
cardiac function by a novel mechanism of action compared to currently available
drugs. We hypothes:zed that, in patients with severely compromised ventricular
function, the use of levosimendan would be associated with better postoperative
cardiac function than with inotropic drugs that increase myocardial oxygen
consumption.

METHODS: Thirty patients with a preoperative ejection fraction =30% scheduled for
elective cardiac surgery with cardiopulmonary bypass were randomized to two

different lnotroplc protocols: milrinone 0.5 mg -kg ' - min ! or levosimendan 0.1

mg - kg ! started immediately after the release of the aortic crossclamp.
The treatment was masked to the observers. All patients received dobutamine 5
mg-kg ' -min~.

RESULTS: Stroke volume was similar between groups initially after surgery, but it
declined 12 h after surgery in the milrinone group but not in the levosimendan
ﬁroup (P < 0.05 between groups) despite similar filling pressures. Total dose,
ration of inotropic drug administration and norepinephrine dose were lower in
the levosimendan group than in the milrinone group (P < 0.05). The duration of
tracheal intubation was shorter in the former group compared with the milrinone
up (P = 0008). Three atients_in_the milrinone group but none in the
evosi within 30 days of . SUrgery.
LUSION: In cardlac surgery patients with a low preoperative ejection frach
stroke volume was better maintained with the combination of dobutamine with
levosimendan than with the combination of dobutamine with milrinone.
esth Analg 2007;104:766-73)
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Viadimir A Boboshko, Igor A Kornilov, Vladimir N Lomivorotov
and Alexander M Karaskov

Abstract

The purpose of our study was to compare the efficiency of levosimendan and preventive intra-aortic balloon pump in
high-risk cardiac patients (left ventricular ejection fraction <35%) operated under cardiopulmonary bypass. In 20
patients, intra-aortic balloon pump was started |16—18h before surgery; another 20 had a levosimendan infusion starting
after induction of anesthesia with an initial bolus of 12 ug-kg~' for 10min, followed by 0.1 pgkg™'-min~' for 24h.
Postoperative complications, hemodynamics, and markers of cardiac damage were analyzed. In the levosimendan
group, cardiac index was significandy higher 5min after cardsopulmonary bypass, at the end of the operation, 2 and
4 h after perfusnon compared to the intra-2 s . 2 level of troponin | in the levosimendan group

pump, in terms of maintaining stable hemodynamic during and after operations under cardiopulmonary bypass. Tha
lower level of troponin | at 6h postoperatively suggests cardioprotective properties of levosimendan, but requirss




Table 2. Postoperative findings and outcome

Variable |ABP Levosimendan p Value
Ventilation time (h) 847 4.1 9.7+72 NS
ICU stay (days) 45+ 1.7 32x21 003
Mortality 0 0 NS
Blood loss in 1**24 h (mL-kg™") 573+34 53+27 NS
Reoperation for bleeding 0 0 NS
Need for inotropic support 7120 (35%) 6/20 (30%) NS
Postoperative dialysis 0 0 NS
Mediastinitis 1120 (5%) 2/20 (10%) NS

IABP =intra-aortic balloon pump, ICU =intensive care unit, NS = not significant.



Table 4. Markers of myocardial damage

Marler Group Baseline End of Operation 6 h after the operation POD | POD 2
cTnl |ABP 0.02+0.01 219 +2.05 677586 3.98 +394 1.35 =1 47
(ng-mL™") Leve 0.025 =001 .43 +1.1 274+ 201% 467 £23 3.05+23
CK-MB |ABP 194+112 63.1 £254 580+235 85.8 =588 63.0 £344
(UL Leve 183+ 150 67.6 =303 70.3+ 342 66.0+21.8 60.0 £24.6

*p < 0.05 between groups. CK-MB = creatine kirnase MB-isoenzyme, cTnl = @rdiac troponin |, lABP =intra-aortic balloon pump, Levo =levosimendan,
POD =postoperative day.



Levosimendan Facilitates Weaning From
Cardiopulmonary Bypass in Patients Undergoing
Coronary Artery Bypass Grafting With Impaired

Left Ventricular Function
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Background. Levosimendan is a compound with vaso-
dilatory and inotropic properties. Experimental data sug-
gest effective reversal of stunning and cardioprotective
properties.

Methods. This prospective, randomized, placebo-con-
trolled, double-blind study included 60 patients with
3-vessel coronary disease and left ventricular ejection
fraction (LVEF) of less than 0.50. Levosimendan admin-
istration (12 pg/kg bolus, followed by an infusion of 0.2
pe/kg/min) was started immediately after induction an-
esthesia. Predefined strict hemodynamic criteria were
used to assess the success of weaning. If weaning was not
successful, CPB was reinstituted and an epinephrine infu-
sion was started. If the second weaning attempt failed,
intraaortic balloon pumping (IABP) was instituted.

Results. The groups had comparable demographics.
The mean (standard deviation) preoperative LVEF was
0.36 (0.8) in both groups. The baseline cardiac index was

1.8 (03) L/min/m? jn the levosimendan group and 1.9 (0.4)
L/min/m* in the placebo group. The mean duration of
CPB to primary weaning attempt was 104 (25) minutes in
the levosimendan and 109 (22) minutes in the placebo
group. Primary weaning was successful in 22 patients
(73%) in the levosimendan group and in 10 (33%) in the
placebo group (p = 0.002). The odds ratio for failure in
primary weaning was 0.182 (95% confidence interval,
0.060 to 0.552). Four patients in the placebo group failed
the second weaning and underwent IABP compared with
none in the levosimendan group (p = 0.112).
Conclusions. Levosimendan significantly enhanced
primary weaning from CPB compared with placebo in
patients undergoing 3-vessel on-pump coronary artery
bypass grafting. The need for additional inotropic or
mechanical therapy was decreased.
(Ann Thorac Surg 2009;87:448-54)
© 2009 by The Society of Thoracic Surgeons
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Fig 1. Weaning from cardiopulmonary bypass (CPB). First weaning
attempt with levosimendan and placebo. Epinephrine added to sec-
ond weaning attempt. §Two levosimendan patients were weaned in
primary attempt although failed to meet primary endpoint hemody-
namic criteria. *Weaning failure leads to use of intra-aortic balloon

pump.
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Fig 2. Cardiac index (CI) and lactate values in levosimendan (black
lines) and placebo (gray lines) groups. Baseline denotes after induc-
tion of anesthesia. (tDenotes p < 0.05 between levosimendan and

placebo.)



Table 3. Use of Rescue Inotropic Medications Within 6

Hours After Declamping Aorta

Levosimendan Placebo
Drug (n = 30) (n = 30)
Epinephrine
Patients, No. (%) 15 (50.0) 24 (80.0)
Cumulative dose, median 2.2(0.3-5.2) 1.8 (0.0-3.1)

(range), mg

Milrinone
No. (%) 2(6.7) 5 (16.7)
Cumulative dose, median 7.6 (4.5 -10.7) 6.9 (2.0-9.2)

(range), mg




Levosimendan reduces heart failure after cardiac surgery:
A prospective, randomized, placebo-controlled trial*
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Objective: To investigate whether levosimendan diminishes the
incidence of heart failure after cardiac surgery.

Design: Prospective, randomized, placebo-controlled clinical
study.

Setting: Cardiac surgery operating room and postanesthesia
care unit in a university hospital.

Patients: Two hundred patients assigned to undergo heart valve
or combined heart valve and coronary artery bypass grafting surgery.

Interventions: Patients were randomized to receive a 24-hr
infusion of placebo or levosimendan administered as a 24 pg/kg
bolus over 30-mins and thereafter at a dose of 0.2 pg/kg/min.

Measurements and Main Results: Heart failure was defined as
cardiac index <2.0 L/min/m? or failure to wean from cardiopul-
monary bypass necessitating inotrope administration for at least
2 hrs postoperatively. Heart failure was less frequent in the
levosimendan compared to the placebo group: 15 patients (15%)
in the levosimendan and 59 patients (58%) in the placebo group
experienced heart failure postoperatively (risk ratio 0.26; 95%
confidence interval 0.16-0.43; p < .001). Accordingly, a rescue
inotrope (adrenaline) was needed less frequently in the levosi-

mendan compared to the placebo group (risk ratio 0.11; 95%
confidence interval 0.01-0.89), p = .005. Intra-aortic balloon
pump was utilized in one patient (1%) in the levosimendan and in
nine patients (9%) in the placebo group (risk ratio 0.11; 95%
confidence interval 0.01-0.87), p = .018. The hospital and the
6-month mortality were comparable between groups. There were
no significant differences in major organ failures postoperatively.
Eighty-three patients were hypotensive and needed noradrenaline
in the levosimendan compared to 52 patients in the placebo
group, p < .001. The cardiac enzymes (creatine kinase MB
isoenzyme mass) indicating myocardial damage were lower in the
levosimendan group on the first postoperative day, p = .011.

Conclusions: In the present study, levosimendan infusion reduced
the incidence of heart failure in cardiac surgery patients but was
associated with arterial hypotension and increased requirement of
vasopressor agents postoperatively. Improved mortality or morbidity
was not demonstrated. (Crit Care Med 2011; 39:2263-2270)

Key Worbs: cardiac surgery; heart failure; heart valve surgery;
hypotension; inotropes; levosimendan
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Table 3. Fluid balance during 24 hrs perioperatively

Placebo Levosimendan
Fluids (n = 101) (n = 99) p

Crystalloids (L) 8.0 (4.0—18.2) 8.0 (5.0—17.0) 124
Colloids (L) 2.5 (0.5-5.0) 2.3 (1.0-5.5) 978
Fresh Frozen Plasma 0 (0-2.2) 0 (0-2.0) 976

(L)
Red cells (L, 1 unit = 0.7 (0-5.9) 1.0 (0-6.3) 855

0.25 L)

Values are median (minimum-maximum).



Table 4. Primary outcome data, postoperative heart failure, and associated inotrope and

vasopressor administration

Primary Outcome and Placebo Levosimendan
Vasoactive Therapy (n = 101) (n = 99) p°

Heart Failure” 59 15 <.001
Dobutamine

Periop 59 15 <.001

PACU 61 18 <.001
Adrenaline

Periop 11 1 005

PACU 9 1 019
Milrinone

Periop 5 1 212

PACU 8 0 007
Noradrenaline®

Periop 43 76 <.001

PACU 52 81 <.001
Intra-Aortic Balloon Pump 9 1 018

(Intensive Care Unit)
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Table 5. Mortality and major organ morbidity

Mortality and Morbidity Placebo (n = 101) Levosimendan (n = 99) p
Hospital Mortality 6 7 124
30-day Mortality 10 10 978
6-mo Mortality 12 12 976
Postoperative acute myocardial 19 17 .855

infarction”
Atrial fibrillation 70 74 433
postoperatively
Renal insufficiency’ 8 8 1.0
Hepatic insufficiency® 3 2 1.0
Respiratory insufficiency? 29/18 23/14 A23/.565
(>12h/>24h)
Central nervous system 16 12 .688
Disorder
Prolonged intensive care unit 36/10 40/10 .560/1.0
stay/readmission®
Length of stay, days (Sb) 17 (26) 16 (12) 622
Prolonged length of stay’, n 88 81 333
CK-MBm (pg/L) 38 (492) 29 (479) 011
Cardiac troponin T (pg/L) 0.81 (18.1) 0.80 (18.0) 739
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Fig 1. Higher troponin | in the intra-aortic balloon pump (IABP)
group compared with levosimendan (Levo) group 6 hours after car-
diopulmonary bypass. Values are presented as median and 95%
confidence interval (error bars).
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Tablo 1. Demografik, peroperatif ve takip parametreleri

(n=10)
Ortalama yas 95.2 £11.9
Unstable angina (%) 30
NYHA 3.2+04
Diabetes Mellitus (%) 60
Euroscore 6.50£2.7
Kardiyopulmoner baypas stiresi (dakika) 8121
Kardiyak arrest siiresi (dakika) 9120
Entiibe kalma siresi (saat) 74+39
Postoperatif drenaj (ml) 600368
Yogun bakimda kalis stresi (saat)* 3715
Postoperatif aritmi (%) 0
Hastanede kalis siiresi (gtn) 8.5+3.5
Postoperatif yiiksek doz inotropik destek (%) 30
IABP kullanimi (%) 0
Ortalama takip stresi (ay) 11.6£5.7
1 aylk mortalite 0
1 yillik mortalite 0
EF1 (%) ** 27,5+3,1
EF2 (%) ** 371x54
EF3 (%) ** 40,3+10,7

*IABP: intraaortike balon pompa

**EF1: Preoperatif sol ventrikil ejeksiyon fraksiyonu, EF2: Postoperatif 1. gin sol
ventrikiil ejeksiyon fraksiyonu, EF3: Postoperatif 1. ay sol ventrikiil ejeksiyon fraksiyonu
(EF1 vs. EF2; p=0.01)



* Preoperatif Levosimendan 46 hasta
— EF < %30
— Ameliyattan 4 saat once

* Propensity skor ile eslestirme ve lojistik
regresyon yapilmis 92 hasta

e Qutcome analizi



Levosimendan Kontrol P degeri
(n=46) (n=46)

Kadin cinsiyet (%)
Yas

KKY (%)

Diyabet (%)
Hipertansiyon (%)
KOAH (%)

PAH (%)

SVH (%)

59.5+9.8
41.3

43.5

71.7

89.1

8.7

2.2

60.1+8
34.8
32.6
54.3
82.6
6.5

4.3

0.55
0.75

0.67
0.39
0.13
0.55
1.00
1.00



Levosimendan Kontrol P degeri
(n=46) (n=46)

Preop clopidogrel (%)
Preop inotrop (%)
Preop Hct (%)

Preop kreatinin (mg/dL)
EF (%)

EuroSCORE

Redo (%)

10.9

6.5
41+4.6
1.08+0.41
28.1+3.8
6.37+2.49
4.3

2.2
40.2+4.8
1.02+0.34
26.4+4.4
6.52+3.30
0

1.00
0.62
0.49
0.42
0.11
0.80
0.50



Levosimendan Kontrol P degeri
(n=46) (n=46)
CABG

CABG+ Mitral Kapak Tamiri 13 13 0.86
CABG+Diger 9 11



Levosimendan Kontrol P degeri
(n=46) (n=46)

CPB siiresi (dak)

X-clamp suresi (dak)

Kan transfliizyonu (Unite/hasta)
TDP transfiizyonu (linite/hasta)
Trombosit transfiz. (Unite/hasta)
Toplam drenaj (ml)

Postoperatif kreatinin

Postoperatif Hct

89.1+26.3
57.5+25.0
1.09+1.8
1.35+3.3
0+0
802+566
0.95+0.49
28.3+3.1

88.3+32.51
54.7+22.5
0.68+1.16
1.1+1.6
0.26+1.02
7334480
1.03+0.73
29.3+5.8

0.90
0.57
0.19
0.63
0.09
0.55
0.56
0.36



Levosimendan Kontrol P degeri
(n=46) (n=46)

Mortalite 0.88+0.28 0.04
Entiibasyon slresi (saat) 9.0+6.2 7.9+5.2 0.39
YB kalis suresi (saat) 51.5+70.3 29.8+25.6 0.06
Hastane kalis stiresi (giin) 10.4+8.8 9.6+15.8 0.78
Postop. AF % 71.7 80.4% 0.46
Postop. IABP % 6.5 2.2% 0.62
Postop. Vazopressor % 62.5 37.5% 0.12
ARY % 2.2% 0% 1.00
Stroke % 2.2% 0% 1.00

Enfeksiyon % 4.3% 2.2% 1.00
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Mortality Percent Based on Immediate
Post-Operative Inotrope
== e Requirements
TABLE 1 Y0% -
Hospital Mortality Versus Inotrope Level Ny
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——— - — DA_’
Inotrope Number MNumbar 2 80%
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Figure. 1. .Morra(iry percent based on immediate post-
operative inotrope reguireoments,



Timely Use of a CentriMag Heart Assist
Device Improves Survival in
Postcardiotomy Cardiogenic Shock
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TABLE 1
Preimplantation Patient Characteristics
All Patients CentriMag Immediate CentriMag Delayed

Variable {n=22) Implantation (n = 10] Implantation (n= 12)
Age (years) BE 12 B2 £ 10 67 £ 14
Wiaight (kag) 88 + 24 25+ 24 B6 £ 20
Body surface area im?) 1.80 £ 0.35 18 £0.14 1.72 £ 046
Gender [cases (%]

Mern 13 B9 G {60} 7 IiES)

Women 94 4 {40) E 42
Coronary artery diseaze [cases (%]] 17 (771 990} B &7
Left main diseaze [cazeas (%] 5i23) 3030} 2017
Acute miyocardial infarction [cases (%)] 13 (59) 5 (B0} 542
LWVEF %} 40+12 iz g 41 £ 156
Hypartenzion (%) 18 (82) 990} 97E
Pulmonary hypertension® {%) 17 77) 5 (B0} 978
Diabetas meallitus (%) 21036) 5 (B0} 2028
Creatining {rmg/dL) 1.6£06 15+£05 1.6+08
Intra-aortic balloon pump support [cases (%] S 41) 4 (40} B (42)
EuroSCORE 12146 126+£43 12650

Results are presented as mean £ standard deviation (201 or number (%) of patients. LVEF = left wentricular ejection fraction.

*Pulmaonary hypartension is defined as pulmonary artery pressure = 30 mmHg.
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Figure 3. Survivalat 30-day follow-up was significanty better
o = 0.027) in patients who had the Cenrifdag LWAD im-
planted immediately after CFB than in patients who had a
delayed LVAD implantation.






Onbirinci Emir

* “Thou shall not
operate on the day
of a patient's death”

« “Hastay! olum
gununde ameliyat
etme”




