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levosimendan in cardio thoracic surgery I I

Levosimendan In Patients
With Left Ventricular Systolic
Dysfunction Undergoing Cardiac

Surgery With Cardiopulmonary Bypass
PRIMARY RESULTS OF THE LEVO-CTS TRIAL
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Background

Cardioprotective

4 Cardiac Cell Death

Opens K+ ATP Channels
in Cardiac Muscle

LEVOSIMENDAN

Inotropic Vasodilator
1 Cardiac Output 1 Afterload
without 10, Demand

Calcium Sensitization of Opens K+ ATP Channels in
Cardiac Muscle Smooth Muscle

Levosimendan is not
approved by FDA
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Hemodynamic effects and mortality rates of
levosimendan vs dobutamine

Levosimenda Dobutamin HR p
n e (95% CI) value
28% 15% 1.9 0.022
(1.1-3.3)
26% 38% 0.57 0.029
(0.34-
0.95)

Follath F et al. Lancet 2002, julio 20
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Background

Early Mortality

Early Mortality; Peto Odds Ratio method:

Events, Events, %
Study OR (95% CI) Treatment Control Weight
!
low_ef 1
1
Levin —.-:- 0.31 (0.13,0.77) 8127 16125 2962
Lomivorotay - 1.00 (0.06, 16.37) 1/30 1130 3.01
Eriksson : 7.65(047,125.22) 2/30 3o 301
Al-Shawaf : 1.15(0.07,19.41) 114 116 295
Sever : > 7.39(0.15,37238) 7 o1 153
De Hert & : 0.12 (0.01,1.22) w15 315 428
Baysal ——r 0.38 (0.13, 1.16) 4564 10/64 19.26
Erb -—r 0.31 (0.04,243) "7 316 555
|
Tritapepe : (Excluded) w52 w50 0.00
Sublotal (-squared = 19 6%, p = 0.275) <> 0.43(0.24,077) 15/360 34/357 69.21
)
:
Harrison RW et al . J Cardiothorac Vasc Anesth 2013; 14
Levosimendan Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Low EF Studies
Al-Shawaf 2006 6 14 8 16 31% -0.0714[0.4281, 0.2853)
Alvarez 2006 3 25 4 25 51% -0.0400[-0.2320, 0.1520] e E—
De Hert 2007 6 15 7 18  31% -0.0667 [-0.4205, 0.2872)
Levin 2009 15 127 35 126 259% -0.1597 [[0.2559,-0.0634) —
Levin 2012 18 127 40 125 258% -0.1783[-0.2801,-0.0765) —
Subtotal (95% Cl) 308 307 62.9% -0.1487[-0.2132,-0.0843] -
Total events 48 94
Heterogeneity: Chi*=1.99, df= 4 (P=0.74); F= 0%
Test for overall effect Z=4.52 (P < 0.00001)

Ju Yong Lim et al . J Card Surg 2015; 30
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Design
Multicenter, Prospective, Randomized, Double blind, Placebo controlled

Co-primary outcomes*

» Quad: death (<30d),
dialysis (=30d), Ml (<5d),
mechanical assist (£5d)

* Dual: death (<30d),
mechanical assist (<5d)

Infusion started before surgery
0.2ug/kg/min x 1 hour
0.1ug/kg/min x 23 hrs

Secondary outcomes
Levosimendan + Low cardiac output syndrome
» Use of secondary inotropes

ﬁﬁ r ﬁ beyond 24 hr

* |CU length of stay

CABG, MV, CABG
+ MV or AoV surgery
w/ CPB, LV EF <35%

. Pre-Op  Surgery ICU Discharge Safety outcomes
Randomization T
Pre-op . e d I Atrial fibrillation

+ 90-day vital status
Placebo
*Analysis of co-primary outcomes
adjusted for covariates of age, sex,
LV EF, and type of surgery.

Other therapies standard of care
LE\)O €3

levosimenda ardio thoracic s

Mehta RH, et al., Am Heart J 2016,;182:62-71
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Baseline
Characteristics

LE\)O-

ardio thoracic
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I =
n=428 n=421
Age, median (25%, 75t), years 65 (59, 73) 65 (58, 72)
Female sex 18.9% 21.1%
White race 91.0% 89.5%
LV EF, median (25, 75'"), % 26 (24, 32) 27 (22, 31)
Surgery type
CABG 66.1% 66.5%
CABG + Aortic valve 8.4% 8.1%
CABG + Mitral valve 11.7% 11.4%
CABG + Mitral + Aortic valve 2.3% 2.4%
Mitral valve 8.4% 7.4%
Mitral + aortic valve 2.3% 3.3%
Aortic valve 0.7% 0.7%

Mehta RH et al. N Engl J Med 2017; 376
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. 30%
Co-Primary
M Levosimendan Placebo
Outcomes . 25%  24.5%
20%
19% 13.1%
10%
Odds ratio (99% CI) Odds ratio (96% CI)
Quad Outcome = death, dialysis, Ml 50 1.01 (0.66-1.54) 1.18 (0.76-1.82)
or mechanical assist device use ° p=0.98 p=0.45

Dual Outcome = death or
mechanical assist device use 0%

LE\)O €

levesimend n dio thoracic

QUAD OUTCOMET DUAL OUTCOMET

TAdjusted for covariates: type of surgery, LVEF, age, sex

Mehta RH et al. N Engl ) Med 2017; 376




Secondary Outcomes

75%
B Levosimendan = Placebo

62.7%

50%

Odds ratio (95% ClI)

0.62 (0.44-0.88)
p=0.007

25.7% Odds ratio (95% Cl)
0.71(0.53-0.94)
p=0.017

25%

18.2%

0%

Low Cardiac Secondary
Output Inotrope Use
Syndrome > 24 hs
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30-Day Safety Outcomes

Levosimendan Placebo
n=428 n=421
Hypotension 155 (36.2%) 138 (32.8%) 0.29
Atrial fibrillation 163 (38.1%) 139 (33.0%) 0.12
VT /VF 46 (10.7%) 41 (9.7%) 0.63
Stroke 15 (3.5%) 10 (2.4%) 0.33
Rehospitalization 54 (12.6%) 48 (11.4%) 0.55

Mehta RH et al. N Engl J Med 2017; 376
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Conclusions

= Levosimendan,

given Prophylactically prior to cardiac surgery
to patients with reduced left ventricular function

Had no effect on the co-primary outcomes of:
* Death, Dialysis, M| or mechanical assist device use

* Death or mechanical assist device use

As an inotrope was effective and safe to increase
cardiac output

Mehta RH et al. N Engl J Med 2017; 376
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Dysfunction Undergoing Cardiac Surgery
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Mehta RH et al. N Engl J Med 2017; 376




