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LEVOSIMENDAN AND MILRINONE: A SAFE COMBINATION?

doi:10.1136/archdischild-2012-302724.1655
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Background/Aims Levosimendan is an inotropic and vasodilator 
drug. Most protocols suggest avoiding other vasodilators, inodila-
tors after its introduction. The technical data recommends not 
using with other vasodilators. We report our experience of concomi-
tant use of levosimendan and milrinone in a series of patients.
Methods Observational study. Review of medical records of con-
comitant use of levosimendan (24 hours infusion without loading 
dose) and milrinone, from June 2009 to December 2011. Multivari-
ant analysis of epidemiologic data, pathology, type of heart failure, 
indication of the drug and side effects.
Results 81 cases received levosimendan. Among them,64(79%) 
received simultaneously milrinone. Mean age 14.8 months (5 days-112 
months) 57.8% males.87.5% were postoperative cardiac surgical 
patients (41% tetralogy of Fallot). Right ventricular failure was the 
most common indication (56.9%) followed by left ventricular failure 
(29.2%) and biventricular failure (12.3%).Diastolic dysfunction was 
reported in 49.2% of our patients,46.1% systolic dysfunction and 4.6% 
both. In 31% of cases both drugs were initiated simultaneously(operating 
theatre).Milrinone was the first drug in 41.5% cases. The average dose 
of milrinone was 0.8 mcg/kg/min. 19/63 cases (30%) suffered from 
hypotension. In 7 cases (11% of total) milrinone was suspended (with-
out association to type of pathology or dysfunction). In the other 12 
patients, infusion of milrinone was decreased, but not suspended. 
Among the cases of right ventricular failure, hypotension appeared in 
32.4%,in 10.5% with left ventricular failure and in 55.5% with biven-
tricular. There were no complications associated.
Conclusions In our series, administration of levosimendan and 
milrinone was safe. The appearance of hypotension was controlled 
and was not associated with other complications. Patients at 
increased risk of hypotension were those with biventricular dys-
function. Larger prospective studies are necessary to test the safety 
of this combination.

BIOMARKERS FOR SEPSIS, MULTIPLE ORGAN 
DYSFUNCTION SYNDROME (MODS) AND MORTALITY 
AFTER OPEN HEART SURGERY IN CHILDREN
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Background and Aims Biomarkers can help to predict risk of 
unfavorable outcomes after open heart surgery in children.
Methods We performed a retrospective cohort of 121 children 
after open heart surgery. We analyzed the serum blood lactate, base 
excess (BE), blood glucose, central venous oxygen saturation 
(SATvc), troponin I, C-reactive protein (CRP), and leukocyte counts 
in different postoperative days (POd).
Results There were 7.4% deaths, 27.3% of sepsis and 60.3% of 
MODS. For death, showed better power PO1d and PO2d lactate 
(OR = 24.1 [CI 4–112]) and (OR = 9.7 [CI 1.2 to 85.7]); PO1d EB 
(OD = 30.6 [CI 2.6 to 351]); PO1d total leukocytes (OD = 5.8 (1.2 to 
29.8]) For sepsis, showed better power: PO6h glucose (OD = 2.4 
[1.03 to 5.7]); POI and PO3d SATvc (OD = 2.4 (1.09 to 5.8]) and 
(OD = 25 6 [2.2–298]); PO6h troponin I (OD = 2.8 [1.1 to 6.8]) and 
PO1d bastonades (OD = 6.5 [1.4 to 29.6 ]). For MODS, showed 
 better power: PO6h and PO1d SATvc (OD = 12.2 [2.6 to 55.7])  
(OD = 2.87 [1.1 to 7.4]) and, POI/PO6h/PO1d troponin-I (OD = 3.2 
[1.6 to 8.0]); POI/PO6h CPR (OD = 3.7 [1.3 to 10.8]).
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Material and Method A retrospective statistic study of ADI in 
children aged 0–16 years, admitted to 2nd Pediatric Clinic, Emer-
gency County Hospital Craiova, over a period of 6 years 
(01.01.2006–31.12.2011).
Results Of the total number of 14427 admitted children, aged 
0–16 years, 645 presented acute intoxications with various etiolo-
gies, among which 252 had ADI; intoxication type: accidental in 
154 (61.1%), voluntary in 98 (38.9%).

Accidental ADI: sex M/F=54/100, social environment  
U/R=93/61, age group (years): 0–1/1–3/3–6/6–10= 27/68/33/26.

Voluntary ADI: M/F=23/75, U/R=59/39, age (years): 6–10/ 
10–14/14–16= 7/37/54.

Etiologic spectrum in the studied group: AINS/antialgics in 39 
(15.5%), methoclopramid 29 (11.5%), anti-epileptics 24 (9.5%), 
tranquilizers/sedatives 15 (5.9%), neuroleptics 9 (3.6%), para- 
sympathicolitics 8 (3.2%), antibiotics/antiparasitary 17 (6.7%), 
drugs with cardio-vascular effect 8 (3.2%), drug combinations 41 
(16.3%), other drugs 12 (4.8%), unknown 50 (19.8%). Clinical 
forms: mild in 127 (50.4%), moderate 101 (40.1%) and severe 24 
(9.5%). No deaths were registered with ADI.

Average period of hospitalization: accidental ADI 3.33±2.54 
(1–9), voluntary ADI 3.28±1.24 (1–6) days.
Conclusions ADI represented 39.1% of the total number of acute 
intoxications; 61.1% of ADI were accidental. Most ADI were caused 
by AINS, methoclopramid, anti-epileptics. ADI prevailed in females, 
in urban children, both in voluntary and accidental ADI. The 
 clinical forms were mostly mild.

RELATIONSHIP BETWEEN MYOCARDIAL INJURY, 
OXIDATIVE STRESS MECHANISM AND SEPSIS/SEPTIC 
SHOCK IN INFANTS SUBMITTED TO SURGERY FOR 
CONGENITAL HEART DISEASE
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Background and Aims A progressive ventricular dysfunction 
caused by ischemic myocardial injuries remains one of the leading 
causes of death during the postoperative course in congenital heart 
disease (CHD). The aim of this study was to investigate the role of 
oxidative stress in these myocardial injuries.
Methods Myocardial injuries and oxidative stress mechanisms 
were assessed by histopathology and immunohistochemistry and 
quantified by morphometrical analyses.
Results Myocardial injury was observed in pediatric patients sub-
mitted to surgery for CHD with cardiopulmonary bypass, followed 
by lethal exit. Oxidative stress mechanisms were directly related  
to these particular types of myocardial injuries. Importantly,  
4- hydroxinonenal (4-HNE), a marker of lipid peroxidation, is 
strongly expressed, especially in irreversible myocardial lesions. 
Although morphologically similar, myocardial injuries observed in 
patients who evolved with sepsis in the peri-operatory period exhib-
ited a completely different set of oxidative stress mechanisms. 
Increased concentrations of nitrotyrosine protein adducts were 
observed in these patients, suggesting that peroxynitrite-mediated 
protein nitration may be the predominant oxidative stress mecha-
nism found in these situations.
Conclusions The underlying mechanisms of these lesions seem to 
be related to the development of ischemia or ischemia/reperfusion 
followed by oxidative stress mechanisms that vary depending on 
whether sepsis was present. While the exact mechanism is not fully 
understood, it has been suggested that endogenous catecholamine 
release could have a role in this process.
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1.07 (0.09–12.48), 16.87 (2.14–132.50) and 11.25 (1.55–81.61) in the 
R, I and F group, respectively (p = 0,001). Lengths of MV and of 
PICU stay were significantly higher in those with any degree  
of AKI.
Conclusions Occurrence of AKI according to pRIFLE criteria is 
associated to adverse outcomes in children after open heart 
surgery.

POST - OPERATIVE ICU COURSE OF INFANT BELOW 2.2 KG 
UNDERGOING CARDIAC SURGERY

doi:10.1136/archdischild-2012-302724.1659
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Introduction Infants with low body weight (LBW) are major chal-
lenges for post cardiac surgery care. We conducted this study  
to compare post-operative course and outcome of infant weighing 
2.2 Kg or less with matching group of infants with normal body 
weight who underwent similar cardiac surgery.
Methods We reviewed retrospectively all infants below 2.2 kg who 
underwent cardiac operation at our institution from January 2001 
to March 2011. Cases with LBW (group A) were compared with 
matching group (Group B) of normal body weight infants who had 
similar cardiac surgery and matching surgical risk category. We com-
pared demographic, ICU parameters, complications and short-term 
outcome of both groups.
Results Thirty seven patients were included in group A and 39 in 
group B. Except for Weight (2.13±0.08 kg in Group A vs. 3.17±0.2 kg 
in group B); there was no statistical difference in demographic data 
between both groups. Cardiac procedures included coarctation 
repair, Arterial switch, VSD repair, tetralogy of Fallot repair, sys-
temic to pulmonary shunt and Norwood procedures. Patients in 
group A had statistically significant difference from group B in term 
of bypass time (p =0.01), duration of inotrops (p=0.01), duration  
of mechanical ventilation (p=0.004), number of re-intubations  
(p = 0.015), PCICU length of stay (p =0.007) and mortality (13.5% 
in group A vs. 0% in group B, p value 0.02).
Conclusion Patients with LBW below 2.2 Kg can go for cardiac 
surgery with overall satisfactory result but with increase risk of ICU 
morbidity and mortality.

RISK FACTORS FOR MORTALITY AFTER TRANSCATHETER 
INTERVENTION AFTER CARDIAC SURGERY IN CHILDREN 
WITH CONGENITAL HEART DISEASE
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Aim Risk stratification for mortality after cardiac catheterization 
in early post-operative children.
Introduction Transcatheter intervention has evolved overtime to 
expose high risk, sick chldren to such procedures. The risk of dying, 
rises significantly in emergent and critically sick patients. Rarely 
published, we reviewed records of 35 patients, 43 procedures during 
immediate/early post operative period after cardiac surgery for con-
genital heart disease.
Methods Multivariate analysis for age, weight, sex, time between 
surgery/intervention, and the intervention on natural vasculature/
synthetic material, was done, as possible risk factors for mortality.
Results Thirty patients survived and cleared from ICU in due 
course. None of the risk factors could be attributed to the mortality. 
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Conclusions Blood lactate, base excess, leukocyte count and per-
centage of bastonades are suitable markers of mortality. Blood glu-
cose, central venous oxygen saturation and cardiac troponin-I are 
valued predictors of sepsis, and the last two were also reliable mark-
ers of MODS and CPR marker only the latter.

MORTALITY IN POST-CARDIAC SURGERY IN CHILDREN: 
THE ROLE OF MULTIPLE ORGAN DYSFUNCTION
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Background and Aim The multiple organ dyfunction syndrome 
(MODS) is associated to worse prognosis in critical setting. Its role 
after open heart surgery is still purely studied.
Methods We made a retrospective cohort of 121children to study 
factors associated to mortality after open heart surgery such as sys-
temic inflammatory response syndrome (SIRS), MODS, sepsis, low 
cardiac output syndrome (LCOS), respiratory and cardiac support 
time.
Results 7.4% of non survivors occurred. The presence of sepsis in 
the first postoperative day had the highest odds ratio (OR) = 
31.71(2.6 to 393.8), followed by renal dysfunction on the third day, 
OD=14.1 2.9 to 66.6); uni ventricular correction, OD=14.2 (2.9 to 
66.66); the presence of MODS on the third day, OD=10.0 (1.9 to 50 
9); presence of LCOS on the fifth day, OD=9.1 (2.1 to 40.2); and 
cardiac and respiratory dysfunction in the fifth day, OD=6 (1.4 to 
25.6). On the other hand, the absence of SIRS in the immediate 
postoperative period was protective, with OD=0.92 (0.87 to 0.97). 
Furthermore, the mean time of cardiac support was higher in non 
survivors (98.8 vs. 53.7 hours), also respiratory support (42.2 h vs. 
87 hours) and time of hypotension (85.2 h vs. 62.2 hours) than in 
survivors (p<0.05).
Conclusions The increased risk of mortality due to MODS appears 
to be caused by primary cardiac dysfunction, as there is also an asso-
ciation with LCOS, renal and respiratory dysfunctions secondary to 
the first.

ACUTE KIDNEY INJURY AFTER HEART SURGERY  
IN CHILDREN
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Background and Aims Acute kidney injury (AKI) has been associ-
ated to adverse outcomes in children after heart surgery, but previ-
ous studies have used several different definitions of AKI. After 
publication of the pediatric RIFLE (pRIFLE) criteria, it has been 
widely used as a definition for AKI in children. This study aims  
to investigate association between occurrence of AKI according  
to pRIFLE criteria and adverse outcomes in children after heart 
 surgery.
Methods Children submitted to open heart surgery in a hospital in 
Brazil were followed from arrival until death or discharge from the 
Pediatric Intensive care Unit (PICU). The exposition variable was 
occurrence of AKI according to pRIFLE criteria, which divides AKI 
in three categories: R-Risk, I-Injury, F-Failure, according to changes 
in urine output or the estimated glomerular filtration rate. The out-
comes studied were death, length of mechanical ventilation (MV) 
and length of PICU stay.
Results Eighty five children were studied. Forty seven (55.3%) did 
not have AKI during PICU stay, while 22 (25.9%), 7 (8.2%) and  
9 (10.6%) were classified as R, I and F, respectively. Comparing to 
children who did not develop AKI, the relative risk for death was 
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