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Basic science

P1

Decreased activation of NF-xB and expression of related genes
in IRAK-1SNP 532 neutrophils from volunteers exposed to
endotoxin and in unstimulated neutrophils from septic patients

J Arcaroli, E Silva, Q He, D Svetkauskaite, C Coldren, J Maloney,
JS Park, E Abraham

Division of Pulmonary and Critical Care Medicine, University of
Colorado, Denver, Colorado, USA

Crit Care 2005, 9(Suppl 2):P1 (DOI 10.1186/cc3545)

Introduction Neutrophils have been involved in sepsis-induced
organ damage. Neutrophils could be directly activated by TLR
binding ligands including LPS. IRAK-1 is one of many intracellular
proteins that are activated upon stimulation of TL receptors. This
triggers a series of events that results in the migration of NF-xB
into the nucleus and the activation NF-kB-dependent genes.
Objectives To identify a single nucleotide polymorphism at
position 532 (coding SNP) in volunteers and patients with sepsis.
To determine whether IRAK-1SNP532 results in a decrease in
neutrophil NF-xB activation in volunteers and patients with sepsis.
To evaluate neutrophil gene expression patterns in IRAK-1SNP532
and wildtype patients with sepsis.

Methods Thirty severe sepsis patients and 34 healthy volunteers
were enrolled in this study. Peripheral blood was obtained and
neutrophils were isolated by plasma—percoll gradients after dextran
sedimentation of erythrocytes. Neutrophils from volunteers were
resuspended in RPMI and cultured with or without 100 ng/ml LPS
for 60 min. The electrophoretic mobility shift assay technique was
used to measure the NF-xB activation. Real-time PCR allelic
discrimination assays were developed by the assay-by-design
service offered by Applied Biosystems (Foster City, CA, USA).
Probe and primer combinations were designed at the single
nucleotide polymorphism 532. PCR reactions were performed
according to the manufacturer’'s manual using the Applied
Biosystems 7500 Real-Time PCR system. Microarray analysis was
used to evaluate the neutrophil gene expression in unstimulated
neutrophils and after LPS stimulus.

Results The median AUC for NF-kB activation was higher in
wildtype genotyped neutrophils as compared with IRAK-1SNP532
genotyped neutrophils (85.2 vs 100.5, P = 0.05) (Fig. 1). In terms
of kinetics pattern, we found some differences on nuclear levels of
NF-kB in neutrophils from volunteers cultured with LPS. At 30 min
after LPS, the culture nuclear translocation of NK-xkB was
significantly greater in wildtype genotyped neutrophils than in
IRAK-18NP532 genotyped neutrophils. Even after 60 min, the NF-xB
translocation remained high in wildtype genotyped neutrophils,
while in IRAK-1SNP532  genotyped neutrophils the NF-xB
translocation was similar to baseline (Fig. 2). In unstimulated
neutrophils from septic patients, the NF-xB translocation was
significantly lower in IRAK-1SNP532 genotyped neutrophils than in
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wildtype genotyped neutrophils (1.20 vs 2.10, P = 0.05) (Fig. 3).
Finally, the expression of some inflammatory related genes (IL-8,
IL1B, MIP-2, COX-2, and SOD2) was decreased in IRAK-1SNP532
genotyped neutrophils.

Conclusion IRAK-1SNP532 genotyped neutrophils from volunteers
(after LPS ex vivo challenge) and from septic patients are
associated with lower NF-xB activation and lower expression of
some IRAK1-related genes. These results demonstrate that IRAK1
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plays a critical role in the inflammatory response and, potentially, a
polymorphism in IRAK1 may alter the immune response impacting
clinical outcome.

P2

Gene expression and intracellular NF-xB activation after
HMGB1 and LPS stimuli in neutrophils from septic patients

E Silva, J Arcaroli, Q. He, D Svetkauskaite, C Coldren, J Nick,
K Poch, JS Park, E Abraham

Division of Pulmonary and Critical Care Medicine, University of
Colorado, Denver, Colorado, USA

Crit Care 2005, 9(Suppl 2):P2 (DOI 10.1186/cc3546)

Introduction Neutrophils play a major role in sepsis-induced organ
dysfunction, especially in the lung. HMGB1 has emerged as a late
cytokine and is implicated in the perpetuation of inflammatory
stimulus and organ dysfunction development as well. There are
limited data about neutrophil response patterns to HMGB1 in
septic patients, and whether those patterns could be different from
those following LPS exposure.

Objectives To evaluate the differences of gene expression and
activation of NF-xB, Akt, and p38MAPK in blood neutrophils from
septic patients exposed to HMGB1 and LPS; and to compare
response patterns between blood neutrophils from patients and
healthy volunteers.

Methods Twenty-two sepsis-induced acute lung injury patients
and 34 healthy volunteers were enrolled in this study. The primary
clinical variables collected were the 28-day survival and the
presence of shock at ICU admission. Peripheral blood was
obtained and neutrophils were isolated by plasma—percoll
gradients after dextran sedimentation of erythrocytes. Neutrophils
were resuspended in RPMI and cultured with or without
1000 ng/ml rHMGB1 or with or without 100 ng/ml LPS for 15, 30,
and 60 min. The electrophoretic mobility shift assay technique was
used to measure the NF-xB translocation, while western blot
analysis was used to determine Akt phosphorylation and an ELISA
was used to determine p38MAPK phosphorylation. Microarray
analysis was used to evaluate the neutrophil gene expression in
unstimulated neutrophils and after either HMGB1 stimulus or LPS
stimulus. P < 0.05 was considered significant.

Results Although with some similarites, HMGB1 and LPS
induced distinct patterns of gene expression in peripheral blood
neutrophils from septic patients. A Venn diagram (Fig. 1) displays
genes upregulated greater than twofold that are both common and
unique after both stimuli. Using functional ontology, the genes
upregulated by both HMGB1 and LPS primarily consisted of
cytokines, chemokines, coagulation-related proteins, phosphatases,
and transcriptional regulators factors. Importantly, while HMGB1
induced an HMGB1-related gene downregulation, LPS did not
induce any changes in HMGB1 gene expression in these patients.
Regarding intracellular activation, both HMGB1 and LPS
increased translocation of NF-xB and the phosphorylation of Akt
and p38MAPK in neutrophils from septic patients. However, there
were some differences in terms of the degree and kinetics of
activation between neutrophils cultured with LPS and HMGB1
(Fig. 2). There are no important differences in terms of intracellular
activation when we compared neutrophils from septic patients with
those from volunteers. Finally, neither NF-xB translocation nor
kinase phosphorylation was associated with sepsis severity.
However, the majority of genes in unstimulated neutrophils and
after HMGB1 had a higher expression in mild patients. In contrast,
CCL20, CCRL2, CIAS1, PTGER, PTX3, and MAP3K8 had a
higher expression in severe patients only after LPS stimulus.
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Conclusion Although with some similarities, HMGB1 and LPS
induced distinct pattern of gene expression in neutrophils from
septic patients. Both stimuli were able to increase intracellular
activation and this activation was similar to that found in
neutrophils from volunteers, showing that even after sepsis
stimulus the neutrophil keeps its ability to respond to a second hit.
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Macrophage chemoattractant protein 1 and outcome in
cardiopulmonary bypass
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Translational Research, Pré-Cardiaco Hospital, Rio de Janeiro,
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Introduction Cardiopulmonary bypass (CPB) is associated with
systemic inflammation that involves a number of cytokines, and,
despite scarce data, macrophage chemoattractant protein 1
(MCP-1) could be implicated in postoperative organ dysfunction.
This pilot study attempted to describe perioperative circulating



levels of MCP-1 and to investigate possible correlations with the
intensity of postoperative organ dysfunction.

Methods Under informed consent, 20 patients submitted to
cardiac surgery with CPB were consecutively studied. MCP-1,
macrophage migration inhibitory factor (MIF), IL-6 and IL-10 were
assayed by ELISA in peripheral blood sampled at anesthesia
induction and 3, 6, 10 and 24 hours post-CPB. Data were
analyzed by ANOVA for repeated measures with the Bonferroni
test, and the two-tailed Spearman test for correlations with
postoperative outcomes, as measured by the multiple organ
dysfunction score at the third postoperative day (MODSd3).
Significance was assumed for P < 0.05.

Results Similar to MIF and IL-8, blood levels of MCP-1 significantly
changed after CPB. From baseline levels (69.44 + 15.92 pg/ml),
MCP-1 reached peak values 3 hours post-CPB (387.11 £ 108.87
pg/ml), and progressively declined thereafter. MODSd3 was
associated with the levels of MCP-1 measured at anesthesia
induction (P = 0.010, rho = 0.606) and at 6 hours post-CPB
(P=0.037, rho = 0.508). Levels of IL-6, 6 hours post-CPB, were
also associated with MODSd3 (P = 0.008, rho = 0.616).
Conclusion CPB-induced levels of MCP-1 and IL-6 were related
to postoperative outcome. Additionally, preoperative levels of
MCP-1 were also related to postoperative outcome. Although of
limited sample size, these findings can stimulate further studies to
explore the role of MCP-1 in the prediction of, and also as a
potential therapeutic target in, post-CPB organ failure.

P4

Macrophage migration inhibitory factor as a diagnostic tool for
acute coronary syndrome

KC Pereira, M Viegas, G Gomes, NV Gomes, A Potch, BR Tura,
HTF Mendonca-Filho

Pré-Cardiaco Hospital, Rio de Janeiro, Brazil

Crit Care 2005, 9(Suppl 2):P4 (DOI 10.1186/cc3548)

Introduction Inflammatory activity is recognizably enrolled in the
physiopathological basis of acute coronary syndrome (ACS).
Considering the diagnostic challenge related to ACS when typical
electrocardiographic (EKG) findings are absent, we evaluated the
role of migration inhibitory factor (MIF), soluble CD40 ligand
(CD40L) and IL-6 in this scenario.

Design A prospective, observational, cohort pilot study.

Setting The emergency division at a tertiary care cardiology center.
Methods Under informed consent, patients whose main complaint
was chest pain were considered eligible. Exclusion criteria
consisted of associated neoplastic, infectious or inflammatory
disease as well as EKG with ST-segment elevation above 1 mm.
Within the first 12 hours of admission, venous blood was sampled
for sCD40L, MIF and IL-6 assays (ELISA-sandwich; R&D Systems,
Minneapolis, MN, USA). A high risk for ACS was defined by nuclear
image, angiographic and/or enzymatic criteria (troponin [ >1.0).
Results From 195 patients included, 69 (35.4%) were considered
under high risk for ACS and 126 (64.6%) as non-ACS patients.
Within the overall patients, a positive bidirectional correlation was
observed between sCD40L and MIF, and a negative correlation
was observed between each of these and IL-6. After principal
component analysis, non-parametric tests showed significant
differences between the two groups concerning levels of MIF
(P<0.0001) and IL-6 (P = 0.012). For discrimination of patients
under high risk for ACS, areas under the receiver operator curves
for MIF and IL-6 were 0.69 and 0.61, respectively.
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Conclusion In spite of complex interactions among inflammatory
mediators, levels of MIF are independently related and possibly
have a role in the identification of patients under high risk for ACS
among those with chest pain without ST-segment elevation.
Further studies are needed to explore MIF potential as a new
diagnostic tool in ACS.
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Study of polymorphisms in the genes for TNF-a in pediatric
patients in the ICU of Instituto Fernandes Figueira — Fundagao
Oswaldo Cruz

MA Azevedo, Gl Matos, SCM Sales, EP Sampaio, PG Elsas,

M Moraes, MIG Elsas
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Recent advances in molecular biology and genomics have led to
increased understanding of the pathophysiological process directly
relevant for pediatric intensive care, such as sepsis, ARDS and
multiple system organ failure. Several point mutations, called single
nucleotide polymorphisms (SNPs), have been identified. The gene
of the inflammatory cytokine TNF-o. has been indicated as an
important candidate for such studies since it has an important
function on immuno-inflammatory response, and important SNPs
have already been identified. Among these, those that can be
detached are those located at positions -863 (C—A) and —-308
(G—A) in its promoter region, which can be related directly with
the expression of this cytokine and, consequently, with the
regulation of the circulating levels of the protein. The aim of this
study was to evaluate the polymorphism of the TNF-o. gene in
positions —863 and —308 in the group of pediatric patients with
sepsis/SIRS in the ICU of the Fernandes Figueira Institute —
FIOCRUZ. The DNA was extracted from samples of whole blood
and with swabs containing oral mucosal cells (in patients that had
received blood transfusion) with a mixture of detergents. The
molecular determination of the genotypes was carried out using
the techniques of PCR-restriction fragment length polymorphism
for position -308 and PCR-amplification refractory mutational
system for position —863. Eighty-five patients of both sexes and
with age varying between 0 and 12 years, with sepsis/SIRS, were
admitted. The genotypic frequencies were GG (0.8) and GA (0.2)
for =308, and CC (0.77), CA (0.22) and AA (0.01) for —863. The
allelic frequency for —308 was G (0.9) and A (0.1), while for -863
it was C (0.88) and A (0.12). Through the analysis of the possible
genotypic combinations, it was observed that the more frequent
haplotype was CG (0.78) and, using analyses of maximum likeli-
hood, it was verified that the locus did not meet in linkage dis-
equilibrium. The population in this study was in Hardy—Weinberg
equilibrium for both the studied polymorphisms. The present study
evaluated the genetic characterization of locus TNF-o. in this
population of pediatric patients with sepsis/SIRS of the
metropolitan region of Rio de Janeiro, being comparable with
population data of studies in other countries. However, other
studies using controls groups should be performed to verify the
utility of these polymorphisms as molecular markers for sepsis
severity or susceptibility.

S3



S4

Critical Care June 2005 Vol 9 Suppl 2  Third International Symposium on Intensive Care and Emergency Medicine for Latin America
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Electrocardiographic disturbances after cardiac surgery in
patients with coronary disease

HP Guimaraes, RD Lopes, MPF Costa, PHR Leal, AP Resque,
F Freitas, LO Bueno, FR Machado, JLG Amaral

Federal University of Sdo Paulo, UNIFESP, EPM, Sao Paulo,
Brazil; Sdo Camilo University Center, Sdo Paulo, Brazil

Crit Care 2005, 9(Suppl 2):P6 (DOI 10.1186/cc3550)

Introduction The risk of mayor cardiovascular events in the
postoperative period can reach up to 25%, particularly if there
were CAD antecedents.
Methods A prospective study in patients with CAD diagnosed by
complementary examination (arteriography) or clinical history (MI,
angina), monitored in the first 24 hours of the postoperative period,
using the system of continuous electrocardiography monitoring
(Holter®) of three canals and myocardial injury markers (CPK, MB
and troponin).
Results Initial inclusions involved seven (70%) male patients and
three (30%) female patients; the age varied from 48 to 90 years,
with an average of 66 years and a mode of 56 years. The APACHE
varied score from 4 to 14 with a mode of 14, and the median risk
of death was 5%. Three patients (30%) had antecedents of
coronary artery bypass graft and three (30%) patients of
angioplasty; four patients had recent coronary arteriography with
injuries of up to 60% in up to two vases. Arrhythmias had been
present in all the patients, being supraventricular extrasystole and
supraventricular tachycardia in five (50%) patients and ventricular
extrasystole in five (50%) patients. Three (30%) patients had
presented silent myocardial ischemia with disturbances in the ST
segment varying from 2.0 to 3.4 mm in at least two canals, with
positive trooping in two (20%) patients, although an echo-
cardiogram of stress with dobutamine (previous to surgery) was
negatively affected in two of these patients. We did not have death
occurrence, having only prolongation of hospital internment in the
three patients with myocardial ischemia.
Conclusion The occurrence of myocardial ischemia in patients
with CAD can be a frequent event and, despite evaluation daily
post surgery, must always rigorously be monitored.
Reference
1.  Guimaraes HP, et al.: Alterag6es Eletrocardiograficas Durante
a Retirada da Ventilacdo Mecéanica: Resultados iniciais da
Monitoracéo Eletrocardiografica Continua (Holter®). Rev Brasil
Terapia Intensiva 2002, 99(suppl 1):P423.
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Clinical impact of atrial electric stabilization in patients with
chronic atrial fibrillation undergoing cardiac surgery
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JA Pedrosa, G Silva, L Alves, JO Brito, R Gomes

Instituto Nacional de Cardiologia de Laranjeiras, Rio de Janeiro,
Brazil
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Introduction Atrial fibrillation (AF) is frequent in patients
undergoing cardiac surgery (CS). Despite the high prevalence of
chronic AF in patients with valvular heart disease, few studies have
assessed the clinical evolution of these patients when undergoing
CS.

Objective To assess the clinical outcome of patients with chronic
AF undergoing CS who evolved with electric atrial stabilization in
the immediate postoperative period (IPO).

Methods A prospective and observational study of patients
undergoing CS with extracorporeal circulation (ECC) divided into
two groups: Group 1 (G1), patients who maintained AF; and
Group 2 (G2), patients who reverted to AF in the IPO. The
following preoperative (PRE) parameters were assessed: left
ventricular (LV) and right ventricular function; functional class; left
atrium (LA) size (>5 mm); LV hypertrophy (>12 mm); presence of
SAH, DM, COPD, CAD; use of AA drugs; and LBBB. The
following perioperative (PER) parameters were assessed: atrial
thrombus; plication of the atrial auricle; time of ECC and of anoxia;
and chemical and/or electric CV. The following variables influenced
the clinical outcome: mechanical ventilation time (MVT), ICU length
of stay (ICULOS), hospital length of stay (HLOS), and
maintenance of AF. The statistical analysis involved the following
tests: Student ¢ test, Fisher exact test, and Mann—Whitney test.
Results G1 comprised 21 patients (14 women, 66.6%) with a
mean age of 52.6 years, and G2 comprised 33 patients (15
women, 45%) with a mean age of 49.8 years (P = not significant).
No statistical difference was observed in regard to the PRE and
PER variables, except for the LA size >5 mm (G1 85.7%, G2 45%,
P =0.0031), MVT, ICULOS, and HLOS. Of G1 patients, only one
(4.7%) reverted his rhythm to sinus rhythm, while 24 patients
(72.7%) in G2 maintained their sinus rhythm until ICU discharge
(P=0.000022).

Conclusion In this sample, LA size was the major predictor of
maintenance of AF, which did not determine greater morbidity.
Once AF is reverted, however, one should not restrain efforts to
maintain atrial electric stability.
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Clinical impact of the prophylactic use of intra-aortic
counterpulsation in high-risk patients undergoing myocardial
revascularization
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Introduction The use of the intra-aortic balloon (IAB) has been
well established in the clinical management of patients with
problems such as refractory myocardial ischemia, cardiogenic
shock, and difficulty in weaning from extracorporeal circulation
(ECC). However, the literature lacks evidence supporting the
‘prophylactic’ use of the IAB in high-risk patients undergoing
myocardial revascularization (MR).

Obijective To assess the clinical outcome of surgical high-risk (HR)
patients undergoing MR, who received a ‘prophylactic’ IAB.
Methods A prospective and observational study of a population
undergoing elective MR. High-risk patients were defined as those
having severe LV dysfunction (EF <85%) on TT ECHO and/or
lesion in the left main coronary artery (obstruction >50% of the
luminal diameter). The sample was divided into two groups: Group
1 (G1) with ‘prophylactic’ IAB, and Group 2 (G2) without IAB. The
influence of the following variables on clinical outcome was
assessed: use of amines; fluid balance (FB) in the perioperative
period (PER); time of ECC, anoxia, and mechanical ventilation
(MVT); ICU length of stay (ICULOS); hospital length of stay
(HLOS); complications of the procedure; and death.

Results G1 comprised 16 patients (87.5% men) with a mean age
of 61.6 (SD 8.6) years, and G2 comprised 39 patients (87.1%
men) with a mean age of 56 (SD 8.0) years (P = not significant).
No difference was observed between the groups regarding the



other base variables, except for BMI (P = 0.00035). In regard to
clinical outcome, only FB in the PER (G1 median 1695 ml,
interquartile interval [IIQ] 923-1865; G2 median 2061 ml, lIQ
1257-2860, P = 0.03) and MVT (G1 median 11.5 hours, I1Q
7-26 hours; G2 median 8 hours, IIQ 5-12 hours) had statistical
significance. No significance was observed regarding the use of
amines, time of ECC, ICULOS, HLOS, and death. No
complications inherent to IAB use were observed.

Conclusion The ‘prophylactic’ use of the IAB showed no benefit
regarding morbidity and mortality in the population studied. The
greater blood volume replacement and prolonged MVT emphasize
the need for care when indicating this procedure.

P9

Neurologic complications in cardiac surgery: can risk scores
be applied?

W Homena Jr, D Moreira, B Santos, M Nolasco, A Weksler,
S Olival, R Vegni, A Pontes, L Alves, JO Brito, RV Gomes
Instituto Nacional de Cardiologia de Laranjeiras, Rio de Janeiro,
Brazil

Crit Care 2005, 9(Suppl 2):P9 (DOI 10.1186/cc3553)

Introduction Neurologic complications (NC) in cardiac surgery are
not rare (5—15%). Their etiopathogeny is multifactorial, and the risk
factors are numerous. Neurologic complications result in high
morbidity and mortality rates, and high hospital costs. Most risk
scores assess mortality, and the risk for stroke assessed by the
AHA/ACC score refers only to patients with coronary disease. One
may thus question whether risk scores for NC can be applied in a
general population.

Objective To assess the risk scores of patients with NC
undergoing cardiac surgery.

Methods A retrospective observational study including information
about 1431 patients from a databank, of whom 45 (3.1%) had
reversible or permanent neurologic deficit. The sample was divided
into two groups: Group 1 (G1), patients with NC; and Group 2
(G2), the historic control. The Cleveland score, Euroscore, and
AHA/ACC score for stroke were assessed, as was the occurrence
of death. The Student ¢ test was used for analyzing the means of
continuous variables.

Results G1 comprised 24 men (53.3%), and the mean age of
patients was 63.5 (SD 13.6) years. The surgeries were as follows:
26 myocardial revascularizations (57.7%), 12 valvular replace-
ments (26.6%), one combined (2.2%), two congenital (4.4%), and
three aortic surgeries (6.6%). The means of the Cleveland score,
Euroscore, and AHA/ACC score were: in G1: 4.5 (SD 3.3), 6.1
(SD 4.2), and 4.1 (SD 2.6), respectively; and in G2: 2.9 (SD 2.6),
3.6 (SD 2.8), and 2.5 (SD 2.5), respectively, with statistical
significance (P < 0.0001, P < 0.0001, and P < 0.0001). The
mortality rate was 24.4% in G1 and 9.2% in G2 (P = 0.002).
Conclusion The risk scores for cardiac surgery applied for
mortality reflected a greater incidence of neurologic complications
in this population.

P10
Cardiogenic shock: an experimental animal model

C Tanamati, M Monachini, M Cantarelli, PV Khouri,
GA Amarante, P Martins, F Coelho, G Schettino
Hospital Sirio Libanés, Sao Paulo, Brazil

Crit Care 2005, 9(Suppl 2):P10 (DOI 10.1186/cc3554)

Objective To create an experimental animal model of cardiogenic
shock for learning and to test new therapeutic strategies.

Available online http://ccforum.com/supplements/9/S2

Methods Adult white pigs (70 kg) received both intravenous
anesthesia (acepromazine 0.3 mg/kg, midazolam 0.2 mg/kg, fentanyl
250 ug/kg, thiopental sodium 12.5mg/kg and pancuronium
0.4 mg/kg) and inhaled anesthesia (halothane 1%), and were
intubated and mechanically ventilated. An arterial line was obtained
through dissection and puncture of the common femoral artery. A
continuous cardiac output catheter (Edwards Lifescience, USA)
was introduced through the dissected internal jugular vein and was
positioned using the arterial pulmonary pressure curve, allowing
monitoring of the right atrial pressure, pulmonary artery pressure,
pulmonary wedge pressure (PAop) and SvO,. Through median
sternotomy, the pericardium was opened longitudinally and the
heart was exposed. The baseline ECG and hemodynamic data
were recorded and after a 6-0 polypropylene suture was passed
under the proximal anterior descending coronary artery that was
snared for up to 10-15 min. An ECG was then obtained to show
typical ischemic alterations, and a regional myocardium color
change and regional myocardial hypocontractility were observed.
The presence of cardiogenic shock was defined by cardiac output
index <1.8 I/min/m2, PAop >20 mmHg and mean arterial pressure
<50 mmHg. The carotid artery and external jugular vein were
cannulated and ECMO  support was wused (flow
100-150 ml/kg/min) after induced cardiogenic shock.

Results The model was tested in eight animals. Four animals died
immediately after coronary occlusion because of ventricular
fibrillation, and cardiogenic shock was reproduced in the other four
animals and these animals were kept alive for 4 hours with
supportive interventions (inotropic drugs and ECMO).
Conclusions The experimental animal model created by ischemic
myocardial infarction induced cardiogenic shock and can be used
to study and test new therapeutic strategies.

P11

Improvement of cardiac hemodynamics with inhaled nitric
oxide after surgery in patients with mitral stenosis and severe
pulmonary hypertension

JL Fernandes?, RO Sampaio'2, CM Brandao', LF Cardoso!,
F Tarasoutchi', P Pomerantzeff!, JO Auler Jr', M Grinberg’
TInstituto do Coragédo (InCor), HC, FMUSP, Brazil; 2Hospital
Israelita Albert Einstein, Brazil

Crit Care 2005, 9(Suppl 2):P11 (DOI 10.1186/cc3555)

Background Mitral stenosis is frequently associated with
increased pulmonary vascular resistance (PVR), pulmonary hyper-
tension and right ventricular dysfunction that persist even after
surgery. Inhaled nitric oxide (NO) has been shown to selectively
reduce PVR in patients with pulmonary hypertension. We tested
the hypothesis that NO would improve the hemodynamic effects
and short-term clinical outcomes of patients with mitral stenosis
and severe pulmonary hypertension undergoing cardiac surgery.
Methods Twenty-seven patients (three male, 24 female) with a
mean age of 46.9 * 12.9 years with mitral stenosis and elevated
pulmonary artery systolic pressure (PASP) were randomly
allocated to receive continuously inhaled NO at 10 parts per million
(NO group) or oxygen therapy (control) for 48 hours immediately
after surgery. The hemodynamic data, the number and doses of
vasoactive drugs, the duration of stay in the ICU and short-term
complications (infections, respiratory and/or renal failure, and
death) were assessed.

Results The mean mitral valve area, gradient and PASP were
0.881+0.20cm?, 15.7 £5.0 mmHg and 70.9 +10.3 mmHg, res-
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pectively, for all patients. After 48 hours, patients receiving NO
showed an increased cardiac index compared with patients
receiving oxygen therapy, with a reduction in the number of
vasoactive drugs used. There was a significant reduction in PASP
in both groups compared with preoperative levels but no
differences were observed between the groups. A tendency
towards a reduction in pulmonary vascular resistance, ICU stay
and acute complications was observed in the NO group but did
not reach statistical significance.

Table 1
Group (n=27) NO (n=14) O,(h=13) P
Cardiac index (I/min/m?2) 3.93+0.9 2.65+1.3 0.03

Number of vasoactive drugs used (n) 2.15+0.15 2.57 £0.17 0.05
ICU stay (days) 5.88 + 3.0 685+23 04

Complications — infections, renal 25 50 0.36
insufficiency, death (%)

Conclusions Use of inhaled NO immediately after surgery in
patients with mitral stenosis and severe pulmonary hypertension
improves cardiac hemodynamics and may have clinical benefits in
short-term outcomes.

P12
Fast-track program in cardiovascular surgery

FF Haag Jr, CA Gonnelli, R Costa, J Paes Leme, L Fukuhara,
A Girardi, C Dal Pont, E Oppi, V Haadad, R Simoes, G Santos,
L Puig, N Stolf

4° Central ICU, Beneficéncia Portuguesa de Sdo Paulo Hospital,
Sao Paulo, Brazil

Crit Care 2005, 9(Suppl 2):P12 (DOI 10.1186/cc3556)

Objective To study a group of patients included in a fast-track
program after cardiovascular surgery concerning the medical,
economical, psychological and dynamic conditions of the protocol
in the ICU.

Materials and methods Seventy patients operated on from
August to December 2000 were included. Inclusion criteria were:
age, no operation events, hemodynamic stability and no co-
morbidity. Early extubation was achieved using bendiazepan
antagonist (Flumazenil) and respiratory physiotherapy with
noninvasive ventilation (CPAP or BIPAP). ICU discharge was on
the first postoperative day.

Results Among the 70 patients, 57% were male with a mean age
of 56.2 years. With regard to the type of operation, 74% were
submitted to coronary bypass surgery, 17.1% to valve surgery, and
8.9% to another type of operation. The average extubation time
was 153 min; 22% had hypertension and 2.8% were reintubated.
From the psychological point of view, 95% of patients considered
the shorter ICU stay satisfactory. With regard to the dynamics of
the ICU, there was a 50% decrease in duration of ICU stay, and an
increase of 30% in patient admission and a reduction of 40% in
cost. No patient had significant clinical complication and no one
was readmitted.

Conclusion A reduction of ICU stay was possible in selected
patients with satisfactory medical and psychological conditions, as
well as cost containment and greater availability of beds.
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Gap care in diagnostic and prognostic evaluation of chest pain
in the elderly

R Gamarski, EV Freitas, KL Mohallem, MP Araujo,
MV Nogueira, ET Mesquita

Hospital Pré-Cardiaco/Procep, Rio De Janeiro, Brazil
Crit Care 2005, 9(Suppl 2):P13 (DOI 10.1186/cc3557)

Introduction Despite the greater prevalence of coronary disease,
aortic pathology and pulmonary thrombolysis in elderly patients,
some studies have shown under-utilization of diagnostic and
therapeutic resources in this age group.

Methods A total of 541 patients (220 [46%] female) attended the
Hospital Pro-Cardiaco Chest Pain Center, Rio de Janeiro, Brazil,
from January to December 2004. The patients were divided into
four age groups: |: <65 years, n = 264 (48.7%); II: between 65
and 74 years, n = 131 (24.2%); lll: between 75 and 84 years,
n=104 (19.2%); and IV: >85 years, n =42 (7.7%).

Diagnostic and/or risk stratification tests (treadmill stress test,
myocardial scintigraphy, pulmonary scintigraphy, stress echo-
cardiogram, angio-tomography, angio-magnetic resonance, trans-
esophageal echocardiography, coronariography) were analyzed
and patients were divided into two groups: DIAG (patients with at
least one test done) and NO DIAG (patients without any test
done). The intrahospital mortality (MORT) rate was also analyzed
and compared between the age groups.

Results Table 1 shows the diagnostic test evaluation and the
intrahospital mortality rate according to age group.

Table 1

<65 years 65-74 years 75-84 years >85 years P value

NO DIAG 60 (22.7%) 25 (19.1%) 34 (32.7%) 27 (64.3%) <0.001
DIAG 204 (77.3%) 106 (80.9%) 70 (67.3%) 15 (35.7%) <0.001
MORT 0 (0%) 1 (0.7%) 2 (1.9%) 1 (2.3%) 0.01

Conclusion Elderly patients, especially the ‘oldest old’, that come
to the emergency room with chest pain have a greater likelihood of
discharge without any diagnostic and/risk stratification test being
performed, compared with younger patients. The intrahospital
mortality rate increased with age. These findings show a gap in
care of the elderly with chest pain, with in turn may be associated
with a worse prognosis in that population.
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Treatment of acute coronary syndrome without ST-segment
elevations in the elderly
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RA Nascimento, ML Brandao

Federal University of Rio de Janeiro, Prontocor Lagoa, Rio de
Janeiro, Brazil
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Introduction Studies have shown the efficacy of new strategies in
acute coronary syndrome without ST-segment elevations
(ACSWSTE). However, its implementation does not seem
satisfactory, especially in elderly patients.

Objective To analyze the employment of the guidelines in the
treatment of ACSWSTE.



Methods We analyzed two groups of patients in the ICU — G,
<65 years old (n =20) and Gll, 265 years old (n = 34) — based on
alterations in the electrocardiogram (ECG), echocardiogram and
cardiac enzymes. The invasive strategy, drug therapy, medical
treatment, percutaneous and surgical revascularization were also
studied. The Student t test, the chi-square test, and the Fisher's
exact test were employed with a significance level of 5%.

Results The mean age was 68 £ 14 years; 61% were female. The
risk factors were as follows: arterial hypertension — 76%,
dislipidemia — 35%, diabetes — 32%, tobacco smoking — 24%.
Around 54% had chronic coronary disease, and 24% and 22%
had been previously submitted to angioplasty and revascularization
surgery, respectively. On admission, 43% of the patients were
under ASA therapy, 35% used AECI, 32% were under beta-
blocker therapy, 28% used nitrate calcium antagonist, and 22%
used statins. Hemodynamic instability and arrhythmias occurred in
6% and intensity of pain was, on average, 6 * 2. Non-specific
ECG and inversion of the T wave occurred in 41% of the patients,
and infra-ST elevations (P = 0.046) occurred in 20%. A larger
number of patients in Gll tested positive for troponin | and they
presented larger global dysfunction (P = 0.032), segmental
dysfunction (P = 0.086), TIMI risk score (P = 0.012), use of
amiodarone (P = 0.038), and clopidogrel (P = 0.016) compared
with Gl, who used more beta-blockers (P = 0.044). The other
variables were the same for both groups.

Conclusion We did not find significant differences in the therapy
of elderly patients with ASWSTE, which suggests that the
strategies adopted in the ICU have been satisfactorily used.
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D-dimer for myocardial infarction diagnosis in patients with
acute coronary syndrome admitted to a chest pain unit

A Volschan, ET Mesquita, M Silva, M Scofano, M Araujo,

B Tura, M Viegas, AS Sousa, HF Dohmann

Pré-Cardiaco Pronto Socorro Cardioldgico, Rio de Janeiro, Brazil
Crit Care 2005, 9(Suppl 2):P15 (DOI 10.1186/cc3559)

Background D-dimer (Dd) is a thrombosis marker and is a well-
established test for venous thromboembolism but its use for acute
coronary syndromes (ACS) has few studies. We evaluated the
accuracy of Dd for diagnosing non-ST-segment elevation
myocardial infarction (NSTEMI).

Methods From January 2002 to December 2003, 531 patients
were admitted to a chest pain unit (67.4 £ 13.5 years; 294
[55.4%)] male) with probable ACS. Dd, electrocardiogram (EKG)
and troponin | (Tnl) were systematically performed at admission,
whereas EKG and Tnl were repeated 6 hours later. NSTEMI
criteria were Tnl 21.0 ng/ml at any moment combined with the
absence of ST elevation. The chi-square test evaluated the
association between NSTEMI and positive Dd (=500 ng/ml). We
evaluated the operational characteristics of this diagnostic test as
well.

Results Eighty-one (15.3%) patients met NSTEMI criteria. Overalll,
Dd was positive in 218 patients, from which 47 (21.6%) had
NSTEMI. For the diagnosis of NSTEMI, Dd has shown a 58%
sensibility, 62% specificity, 21.6% positive predictive value and
89.1% negative predictive value, resulting in 51.4% global
accuracy. The positive likelihood ratio was 1.53 and the negative
likelihood ratio was 0.68.

Conclusion Dd can be useful for NSTEMI exclusion as part of a
chest pain unit routine blood sample protocol.

Available online http://ccforum.com/supplements/9/S2
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after on-pump surgery
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Introduction Extracorporeal circulation may trigger an extensive
inflammatory response and the release of cytokines, which can
induce myocardial ischemia.

Objective The goal of this study was to evaluate the relationship
between inflammatory markers and biochemical evidence of
myocardial cell injury in patients who underwent coronary bypass
grafting (CABG) with (on-pump) or without (off-pump) extra-
corporeal circulation.

Methods All patients had myocardial infarction with multivessel
coronary artery disease with preserved ventricular function and
without renal failure or other cardiac diseases. The mean age was
46.6 + 12.5 years. Cytokines were measured 6 and 24 hours
postoperatively by ELISA and immunoassay, and were correlated
to the occurrence of the following clinical complications: fever,
atrial fibrillation, significant pericardial effusion, pulmonary
complications, and release of CK-MB and troponin I.

Results Of the 724 CABGs performed in a single-center tertiary
hospital, 218 were off-pump and 506 were on-pump. The mean
age was 46.6 £ 12.5 years and the mean time of extracorporeal
circulation was 72 = 23 min. Clinical complications were more
frequent among on-pump patients (Table 1). This was associated
with higher levels of C-reactive protein, CK-MB and troponin |, but
not IL-6 (Table 2).

Table 1

Complication On-pump Off-pump P
Atrial fibrillation 32 15 <0.002
Pericardial effusion, severe 4 0 <0.0001
Fever 6 2 0.03
Pulmonary 13 6 <0.002
Table 2

Cytokine On-pump Off-pump P
C-reactive protein 11.2 4.6 <0.001
IL-6 0.6 0.5 Not significant
Troponin | 0.358 0.126 0.02
CK-MB 23.6 7.8 0.003

Conclusions Postoperative complications and biochemical
evidence of myocardial cell damage after CABG were more
frequent among on-pump patients, and this was correlated with
higher serum levels of C-reactive protein.
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Prediction of right ventricular dysfunction in patients with
pulmonary embolism

A Volschan, M Knibel, PCP Sousa, ML Toscano, J Pantoja, M
Magalhaes, R Gaetano, M Calafiori, J Mansur, G Nobre, on
behalf of the investigators of Estudo Multicéntrico de Embolia
Pulmonar

Crit Care 2005, 9(Suppl 2):P17 (DOI 10.1186/cc3561)

Purpose Right ventricular dysfunction (RVD) is associated with
adverse events in patients with pulmonary embolism (PE). An early
diagnosis of RVD is thus necessary and may lead to a more
aggressive approach. We investigated clinical, electrocardio-
graphic and chest X-ray variables in patients with confirmed
pulmonary embolism and proposed a model for prediction of RVD.
Methods A multicenter cohort included 625 patients, from January
1998 to May 2003, admitted with diagnosis of pulmonary embolism
confirmed by: pulmonary angiography, helical computer tomography,
magnetic resonance, echocardiography or lung scan. From 550
patients who had a 2D echocardiogram, 191 (34%) met RVD
criteria (ventricular dilatation or hypokinesia). We investigated 28
clinical (risk factors, signs and symptoms), electrocardiographic and
chest X-ray findings in those patients for correlation with RVD. After
univariate analysis, we selected variables (P < 0.20) for logistic
regression. C-statistics were determined and the independent
variables were applied for building a model for RVD prediction.
Results In univariate analysis, gender, recent surgery (<30 days),
chronic cor pulmonale, chest pain, tachycardia (>100 beats/min),
syncope, tachypnea (>20 breaths/min), arterial hypotension
(systolic BP <90 mmHg), cyanosis, right axis deviation, S1Q3T3
pattern, right bundle block (RBB) and T-wave inversion (V1-V4
leads) were selected for multivariate analysis. In logistic regression,
recent surgery (OR = 0.37, P = 0.004), tachypnea (OR = 1.89,
P=0.001), hypotension (OR = 2.00, P=0.002), S1Q3T3 pattern
(OR=13.33, P<0.001), RBB (OR=2.22, P< 0.001) and T-wave
inversion (V1-V4 leads) (OR = 2.80, P < 0.01) were independent
variables for prediction of RVD. The C-statistic was 0.71 and the
resulting model presented a linear trend (P < 0.01).

Conclusion In this proposed model, simple bedside information
such as recent surgery, tachypnea, hypotension, S1Q3T3 pattern,
RBB and T-wave inversion can be used to predict RVD in patients
with PE in clinical practice.

P18
Pulmonary acute edema: analysis of morbid-mortality in the ICU

SLM Arruda, VA Pereira, CMC Gangoni, EC Figueiredo,
HJP Branisso, DA Ferreira, MA Piauilino

Hospital Santa Lucia, Brasilia, Brazil

Crit Care 2005, 9(Suppl 2):P18 (DOI 10.1186/cc3562)

Introduction In order to analyze morbidity and mortality associated

with pulmonary acute edema, a protocol was established with a
prospective data collection.

Table 1 (abstract P19)

Materials and methods From October 2003 to October 2004,
2012 patients were admitted to the ICU of Santa Lucia Hospital
and 705 (35%) to the cardiologic ICU. All patients were analyzed
prospectively and 39 patients had pulmonary acute edema as the
primary cause of admission.

Results Thirty-nine patients had pulmonary acute edema. The
mean age was 72.9 years old, 21 were women and 18 were men.
Thirty-one (88.6%) out of this group had a history of high blood
pressure and 24 (61.5%) related previous admissions by cardiac
diseases. Thirteen (34.2%) patients were admitted with systolic
blood pressure (SBP) >200 mmHg and 11 (28.4%) had SBP
between 160 and 199 mmHg. Thirteen patients used sodium
nitroprusside. The most frequent symptoms were respiratory
insufficiency, observed in 79.5%, and tachyarrhythmia (56.4%).
Seventeen (43.6%) patients needed intubation and mechanical
ventilation. Four were submitted to non-invasive mechanical
ventilation (NIMV) and 15 patients needed vasoactive drugs. The
mean ICU stay was 9.4 days. The mortality rate was 28.2%.
Conclusion The high mortality associated with the high number of
patients that needed tracheal intubation and ventilatory prothesis
shows the severity of disease. NIMV becomes an important
therapeutic option to avoid intubation in selected patients.

P19

Heart rate variability of patients with acute myocardial
infarction submitted to a physiotherapy intervention 24 hours
after the cardiac event: phase | of cardiac rehabilitation
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Ndcleo de Pesquisa em Exercicio Fisico (NUPEF) DeFISIO,
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Crit Care 2005, 9(Suppl 2):P19 (DOI 10.1186/cc3563)

Purpose To evaluate the heart rate (HR) variability at rest, during
the deep breathing test (DBT) and during an exercise protocol, in
patients with acute myocardial infarction (AMI) submitted to a
hospital physiotherapy intervention 24 hours after the cardiac
event. Additionally, to evaluate the safety of the protocol applied.

Methods and results Eight male patients (mean age 50 + 12
years), admitted to the Coronary Care Unit of the Irmandade Santa
Casa de Misericordia de Sao Carlos with noncomplicated AMI,
were studied. All patients were hemodynamically stable and used
conventional medications. The patients were submitted to the
hospital physiotherapy intervention 24 hours after their admission.
The instantaneous HR was acquired and monitored by an HR
monitor (Polar®S810i) during 10 min at rest pre-exercise, 4 min of
DBT, 5 min of exercise protocol (active hand and foot exercises,
and active-assisted lower extremities exercises) and 10 min at rest
post-exercise in the supine position. The blood pressure (BP) was

RMSSD (ms) RMSM (ms) LF/HF ratio LF (nu) HF (nhu) HR (beats/min)  SBP (mmHg) DBP (mmHg)
Pre rest 20t9 31+14 0.8+ 0.6 4116 58+ 16 65+t6 104 +12 706
DBT 49+ 21* 58 + 28 1.8+£13 56 + 24 44 + 24 65t6 - -
Exercise 20+ 12 36+ 15 2.4 +1.6* 66 + 14* 34 = 14* 72 £ 6* 113 £15* 74t6
Post rest 24 +16 3217 1.0+0.7 45+ 16 55+ 16 65+t6 104+ 14 737

* P<0.05, DBT vs pre rest and post rest; t P < 0.05, DBT vs pre-rest; * P< 0.05, exercise vs pre rest and post rest.



measured before, during and after the exercise protocol. The R-R
intervals (ms) were analyzed by time domain (RMSSD and RMSM)
and frequency domain methods, and the power spectral
components were expressed as normalized units (nu) at low (LF)
and high (HF) frequencies, and as the LF/HF ratio. Data are
presented as the mean * standard deviation (Table 1). The
statistical analysis was performed by ANOVA and the Tukey post-
hoc test with the level of significance set at 5%.

Conclusion The physiotherapy intervention protocol appeared to
be effective as it induced hemodynamic repercussion and
modification of the autonomic control of HR, without any clinical
intercurrence.

Acknowledgements Financial support from FAPESP-Proc.
04/05788-6 and CNPg-Proc. 478799/2003.
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of organ dysfunction in patients with cardiovascular disorders

FB Sampaio, WA Alves, CK Magalhaes, VN Oliveira, LP Santos
Instituto Nacional de Cardiologia Laranjeiras, Brazil
Crit Care 2005, 9(Suppl 2):P20 (DOI 10.1186/cc3564)

Background Multiple organ dysfunction has become the leading
cause of morbidity and mortality in intensive care, making it
necessary to understand, test and validate evaluation systems for
this syndrome.

Objective To evaluate the profile of clinical evolution and severity
of cardiovascular patients using a dysfunction organ score
(Sequential Organ Failure Assessment [SOFA]).

Design An observational cohort study.

Patients A total of 569 consecutive cardiovascular patients (326
men, 243 women) admitted to the cardiointensive unit (CIU)
between July 2003 and December 2004. Patients with an ICU stay
shorter than 12 hours were excluded.

Measurements and main results To assess the organ
dysfunction, we collected data of assailed organ systems,
individually, and the total maximum SOFA (TMS). We analyzed the
association between basic cardiovascular pathology and
admission diagnosis with higher dysfunction organ scores and
their impact on mortality. The mean age was 61.1 years, and the
length of CIU stay was 5.8 days, with CIU mortality of 13.3%. The
median TMS was 3.86, significantly higher in non-survivors (12.0
vs 2.0, P < 0.001). The organ dysfunction, individually or in
association, was correlated with higher mortality, and respiratory
dysfunction was the highest prevalent (57.3%). With respect to
cardiovascular pathology, although there was higher prevalence of
ischemic, hypertensive and rheumatic pathology, just the dilated
non-ischemic cardiomyopathy (24% non-survivors, P = 0.046) was
correlated with higher mortality. Analyzing the admission diagnosis,
the presence of cardiogenic shock (72.7% non-survivors,
P<0.0001), pulmonary infection (47.3%, P < 0.0001) and
congestive heart failure (27.3%, P = 0.12) associated with higher
scores of organ dysfunction and higher mortality. The acute
coronary syndrome without ST-segment elevation and atrial
arrhythmias, although of higher prevalence, were correlated with
lower mortality.

Conclusion The SOFA score allowed a simple and effective
evaluation of organ dysfunction severity profile in patients with
heart disease, identifying high morbidity and mortality diseases and
high-risk groups, that will enable earlier therapeutic measures and
increased monitorization.

Available online http://ccforum.com/supplements/9/S2
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Introduction Arteriosclerotic coronary disease is one of the
leading causes of death worldwide. In order to analyze patients
admitted with ST-segment elevation myocardial infarction (STEMI)
diagnosis, a databank was established to collect information about
the clinical condition and late follow-up.

Materials and methods One hundred and ninety-three patients
with acute coronary syndromes (ACS) admitted to the ICU of
Santa Lucia Hospital from October 2003 to October 2004 were
analyzed. A total of 37.8% developed STEMI. The data were
collected prospectively.

Results Seventy-three patients had STEMI. The mean age was
61.4 years, and 55 were men. The most common risk factor was
hypertension (46/65.7%). Thirty-three patients (45.2%) showed
previous history of ACS, and 14 out of this group had previous
infarction. Nine patients had been submitted to coronary artery
bypass graft (CABG) previously, and nine to angioplasty with stent
implantation. The anterior descendent artery territory was the most
common affected. Thirty-four patients (46.6%) were submitted to
thrombolysis and 14 out of this group received this treatment in
other hospitals. After thrombolysis, 17 patients realized rescue
angioplasty and six realized CABG. Primary coronary angioplasty
was made in 22 patients, and 77% of them had a stent placed
immediately. The coronary arteriography was made in 93.2% of the
patients admitted with STEMI. Patients were stratified by the TIMI
score for STEMI, and 30.8% of them showed score >6. This series
has a 12.3% mortality rate. The follow-up was made by telephone
contact with 89.3% of the patients more than 6 months from the
event. Twenty-eight of them were readmitted by cardiac causes
and there was no late mortality.

Conclusion The high TIMI score justifies the high mortality
observed in this series. This occurs because Santa Lucia Hospital
is a reference center for cardiology in Brasilia.

P22

Records of inhospital cardiopulmonary resuscitation in a
medical cardiologic ICU
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INCOR, Heart Institute, University of Sao Paulo School of
Medicine, Sao Paulo, Brazil

Crit Care 2005, 9(Suppl 2):P22 (DOI 10.1186/cc3566)

Introduction New techniques have been used in cardiopulmonary
resuscitation (CPR) since the introduction of closed cardiac
massage in 1960. Despite this progress, there was no significant
improvement in survival rates after inhospital cardiac arrest over the
past 40 years. In a general hospital, survival rates at discharge, not
considering specifically ICU patients, is around 15-20%. Few data
are available considering survival in cardiologic critical care units.

Methods Between April 2004 and December 2004 we recorded
and analysed all attempted cardiopulmonary resuscitation in a
medical ICU of a teaching cardiologic hospital. The patients were
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64 + 20 years. Forty-four (62.8%) were male and 26 (37.2%) were
female. Diagnosis at admission to the ICU were: cardiogenic
and/or septic shock, 37.2%; heart failure (NYHA V), 20%; acute
coronary syndrome, 21.4%; acute respiratory failure, 10%; others,
11.4%. Associated diseases: acute renal failure, 68.5%; hyper-
tension, 60%; diabetes mellitus, 37.2%; COPD, 10%; infection,
91.5%. Using an Utstein-based template, data were collected
immediately after each resuscitation, by physicians who have
performed CPR. They were previously certified in Advanced
Cardiac Life Support.

Results Seventy cardiopulmonary arrests were recorded in 50
patients. Of these, 49% returned to spontaneous circulation and
4% had hospital discharge. Twelve patients had more than one
event. The first pulse rhythm was divided as follows: VF/VT
(14.08%), asystole (19.7%), PEA (66.22%). Predictive factors of
return to spontaneous circulation in univariate analysis were: time
from ICU admission to cardiopulmonary arrest <7 days (P = 0.03),
age <75 years (P = 0.003), time of CPR <18 min (P=0.0001). In
multivariate analysis, only the time from admission to the ICU to
cardiopulmonary arrest <7 days was predictive of return to
spontaneous circulation (P = 0.015, odds ratio 1.19, 95% CI
0.6-5.9).

Conclusion Survival after CPR in cardiac patients is poor.
Considering our population, it is lower than that observed in
general hospital patients. These data could help physicians in
attempting resuscitation, and patients and families in making end-
of-life decisions.
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Correlation between B-type natriuretic peptide and N-terminal
pro-brain natriuretic peptide in patients presenting to an
emergency department with decompensated heart failure

H Villacorta, ET Mesquita, M Montera
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Crit Care 2005, 9(Suppl 2):P23 (DOI 10.1186/cc3567)

Background B-type natriuretic peptide (BNP) and N-terminal pro-
brain natriuretic peptide (NT-proBNP) have been used to assess
patients with heart failure. Few studies have compared both
markers in patients who present to the emergency department
(ED) with decompensated heart failure (HF).

Methods We studied 40 patients who presented to an ED with
decompensated HF diagnosed by means of clinical judgement
(Framingham criteria). The mean age was 80.3 £ 10.4 years, and
18 (45%) were male. Thirty-four (85%) patients were NYHA class
Il or IV. Ischemic HF was present in 25 (62.5%) patients. The
mean ejection fraction was 46 * 19.2%. Both BNP and NT-
proBNP were measured at the moment of admission to the ED.
The correlation between the two markers was assessed by the
Pearson coefficient test.

Results Mean values for BNP and NT-proBNP were
943.2+821.2 and 10,436.7 = 14,721 pg/ml, respectively. A
strong correlation was observed between the two markers
(r=0.81, P < 0.001). NT-proBNP values were much higher than
BNP values in all patients but one, whose values were 165 pg/ml
and 1620 pg/ml.

Conclusion A good correlation was observed between BNP and
NT-proBNP. The ratio between NT-proBNP and BNP was much
higher than usually reported in outpatient settings. This could
reflect a proportionally greater reduction in renal elimination of NT-
proBNP in this population with severe decompensated HF.
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Background Hospitalization for decompensated heart failure
(DHF) carries a poor prognosis, with frequent readmissions. The B-
type natriuretic peptide (BNP) is secreted by an overloaded left
ventricle, and the prognostic value of the admission BNP assay has
not been established for patients with DHF.

Objective To determine the prognostic value of admission BNP in
patients hospitalized due to DHF.

Methods We conducted a prospective observational cohort study
in 63 consecutive patients admitted to the coronary care unit with
DHF between January and December 2003. Clinical features and
outcomes were recorded. BNP was measured on admission and
correlated with the combined end point of death and readmission
for DHF. Patients were followed up for at least 12 months.

Results Baseline characteristics and main outcomes of this cohort
were: 50.8% of patients were male, mean age was 77.3 years and
85.7% of patients were in NYHA class IV. Inhospital mortality was
12.7%. Through ROC curve analyses a BNP cutoff level of 1160
pg/ml was defined, and on Kaplan—Meier curves it turned out to be
strongly related to death or readmission (P = 0.0076).

Conclusion A high admission BNP level is a strong predictor of
death or readmission in patients hospitalized for DHF.
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Is anemia a predictor of inhospital complications and mortality
in decompensated heart failure?

RM Rocha, Ml Bittencourt, FOD Rangel, HCV Rey, FAC Ferreira,
GLG Almeida Jr, EP Bernardo, CG Salgado, R Esporcatte
Unidade Coronariana, Hospital Pré-Cardiaco/Procep, Rio de
Janeiro, Brazil

Crit Care 2005, 9(Suppl 2):P25 (DOI 10.1186/cc3569)

Background Anemia is a common finding in decompensated heart
failure (DHF) and is associated with high mortality rates.
Mechanisms for association between these syndromes are unclear
and are probably multifactorial.

Objective To identify contributing factors for anemia and its
contribution for a worse prognosis in patients with DHF.

Methods From January 2003 to December 2004, we studied a
cohort of 135 patients (64% male, mean age 76.5 * 11.08 years,
79.6% NYHA class IV) admitted to the coronary care unit due to
DHF. They were divided into three groups (G) according to
admission hemoglobin (Hgb) (G1: Hgb >12 g/dl; G2: Hgb =
10-12 g/dl; G3: Hgb <10 g/dl), and baseline demographics,
laboratory findings, need of blood transfusion, inhospital
complications and mortality were compared. Statistical analyses
were performed with the Kruskal-Wallis test (laboratory findings)
and Pearson’s chi-square test (other variables).

Results Most of the patients were in G1 (54.1%) (G2 = 37.1%;
G3 = 8.8%). Patients in G3 (male 66.6%, P = 0.002) had more
previous history of renal dysfunction (41.7%, P = 0.003), higher
levels of B-type natriuretic peptide (P = 0.03) and D-dimer
(P=0.001), needed more blood transfusions (66.7% of patients,
P<0.0001) and all patients had at least one complication
(P=0.039). Importantly, inhospital mortality rates were



significantly different among groups (G1 = 4.1%, G2 = 3.8%,
G3=33.3%, P=0.003).

Conclusions In DHF, anemia is a strong predictor of inhospital
mortality and complications. Increased prevalence of renal
dysfunction and necessity of blood transfusion observed in these
patients may be related to the mechanisms of higher mortality.
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Background Elevated levels of B-type natriuretic peptide (BNP)
drawn at presentation and concomitant cardiac troponin | (cTnl)
after coronary heart disease associated with eletrocardiographic
alterations for high mortality. Sparse data are available on its use at
first presentation with non-ST-segment elevation myocardial
infarction (NSTEMI).

Objectives We sought to evaluate BNP, alone and in comparison
with cTnl and eletrocardiography alterations, for risk assessment at
initial presentation NSTEMI.

Methods We obtained samples from 50 patients presenting within
6 hours of NSTEMI admission to our coronary unit care with
eletrocardiography alterations, and measured BNP/troponin | at
0 hours and 6-12 hours after admission. All patients underwent
coronary angiography for treatment of NSTEMI.

Results Of 50 patients, 42 were men. The mean age was 67.3
years. The median BNP was higher in patients who died (89 pg/ml,
25th—75th percentile: 40-192), compared with survivors (15
pg/ml, 25th—75th percentile: 8.8-32, P < 0.0001). Patients with
BNP >80 pg/ml were at significantly higher risk of death (17.4% vs
1.8%, P < 0.0001). Cardiac troponin established a gradient of
mortality between the highest and lowest quartile (7.9% vs 0%,
P=0.007). Patients with BNP >80 pg/ml were also more likely to
have impaired coronary flow (P = 0.049) and more
eletrocardiography alterations of the ST segment (P = 0.05).
Conclusions Increased concentrations of BNP at initial
presentation of patients with NSTEMI are associated with
eletrocardiography alterations and cTnl impaired reperfusion after
coronary angiography and higher short-term risk of mortality. These
data support the value of combining markers of hemodynamic
stress with traditional approaches to risk assessment in non-ST
elevation of myocardial infarction.
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Background Cardiovascular disease is the leading cause of
morbidity and mortality among the elderly, and the rate of invasive
cardiovascular procedures in this population is rising, including
cardiac surgery (CS). The goal of this study was to analyze the
clinical characteristics and outcomes of CS in octogenarians.
Methods An analysis of consecutive CS in a single-center tertiary
hospital over a 30-month period.

Available online http://ccforum.com/supplements/9/S2

Results Among 504 consecutive CS, 30 patients (6%) were older
than 80 years (group O, age 83 * 3). They were compared with a
control group of 60 patients younger than 65 years (group Y, age
52 + 10) whose demographic characteristics were paired 2:1.
Eighty-three percent of group O were operated on because of an
unstable clinical condition versus 28% of group Y (P = 0.02).
Preoperative left ventricular dysfunction was present in 43% of
group O and 30% of group Y (P = 0.06). CABG without
extracorporeal circulation was performed in 21% of group O and
17% of group Y (P = 0.70). A pulmonary artery catheter, intraortic
balloon pump, and pacemaker were utilized in 6%, 0%, and 2% of
group Y, and in 20%, 7%, and 13% of group O, respectively
(P=0.009). Severe bleeding and intraoperative death occurred in
7% and 10% of cases in group O, and none in group Y
(P=0.008). The times of operation, extracorporeal circulation,
anoxia, and time to extubation were all longer in group O
(P=0.004). Utilization of vasoactive drugs was necessary in 36%
of group Y, and in 61% of group O (P = 0.005). Lengths of stay in
the ICU, semi-intensive care, and hospitalization were all more
prolonged in group O. Pulmonary edema, atrial fibrillation,
vasoplegia, and need for dialysis were more common in group O.
Conclusions CS in octogenarians is usually performed because of
an unstable clinical condition, in patients with left ventricular
dysfunction. A significant number is performed without
extracorporeal circulation. Hemodynamic support is frequently
necessary. Although lengths of operation and of hospitalization are
more prolonged and postoperative complications are more
frequent, a favorable result can be expected in a significant number
of patients.
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Background Electrical cardioversion (CV) of patients with atrial
fibrillation (AF) is a current practice. Recent data suggest that
biphasic waveform shocks are more effective than monophasic ones
for transthoracic CV, but the optimal protocol has not been defined.

Objective To determine the rate of CV success comparing
biphasic versus monophasic waveform energies; which is more
effective to achieve cardioversion at initial shock and to access the
cumulative energy used by each waveform energy.

Methods We conducted a prospective, randomized study of 43
patients with atrial fibrillation during an 18-month period. Success
rates of CV with a defibrillator using monophasic waveform energy
with a sequential energy of 200 J-300 J-360 J (Group 1) and
using biphasic waveform energy with a sequential energy of
120 J-150 J-200 J (Group 2) were randomly compared. If the
maximum energy used by one group did not achieve CV success, a
crossover to the maximum energy of the other group was
performed.

Results The study population consisted of 22 patients in Group 1
and 21 patients in Group 2 with similar baseline characteristics.
The rate of CV success was 95.5% in Group 1 and 85.5% in
Group 2 (P = not significant). Group 1 achieved success at initial
shock in 95.5% and Group 2 in 57.1% (P = 0.27). The mean
cumulative energy was 200 J in Group 1 and 203 + 135 J in the
biphasic waveform group (P=0.078).
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Conclusion In this study, AF cardioversion using biphasic
waveform energy was less effective than a monophasic pulse. This
result could be attributed to the initial energy of 200 J used by the
monophasic group.
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Background Several factors associated with the pathophysiology
of heart failure (HF) contributed to the occurrence of thrombo-
embolic events, such as vascular disease, hypercoagulability and
venous stasis. Many studies showed elevation of coagulation
markers, including D-dimer, in advanced stages of HF. The role of
D-dimer is still unknown as a long-term prognostic marker in HF
patients.

Objectives To evaluate the best value of D-dimer that can predict
inhospital death. To determine the prognostic role of D-dimer after
1 year of follow-up in patients with decompensated HF.

Materials and methods A cohort of 70 patients with
decompensated HF (85.7% in NYHA class IV) admitted to a
coronary care unit during the year 2003. The D-dimer was
measured in 53 patients (77.2 £ 10.2 years old, 54.7% male,
84.9% NYHA class IV) at hospital admission; and it was correlated
with inhospital death and event-free survival (1 year of follow-up
after baseline hospitalization). We used the ROC curve to
establish the best cutoff for sensibility and specificity for inhospital
death, followed by the chi-square test; and also the log rank test to
analyze the Kaplan—Meier curve. We consider P < 0.05 statistically
significant.

Results The best cutoff point of D-dimer in the ROC curve to
predict inhospital death was 1433 mg/dl (P = 0.08), with
sensibility = 80%, specificity = 69% and negative predictive value
= 97%. After 1 year of follow-up we observed that patients with D-
dimer >2000 mg/dl during initial hospitalization had the worst
prognosis (event-free survival median = 295 days when D-dimer
<2000 mg/dl vs 70 days when D-dimer 22000 mg/dl, P= 0.03).
Conclusions An elevated D-dimer at hospital admission in patients
with decompensated HF seems to have clinical importance,
indicating a higher probability of inhospital death and worse event-
free survival after 1 year.
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Background The leukocyte enzyme myeloperoxidase has been
linked to the development of lipid-laden soft plaque, the activation
of protease cascades affecting the stability and thrombogenicity of
plaque in acute coronary syndromes. A recent study showed its
potential usefulness for risk stratification among patients who
present with chest pain.

Objective To determine whether measurement of myeloperoxidase
can predict acute myocardial infarction in patients admitted to a
chest pain unit.

Methods From July to December 2004, we conducted a
prospective observational cohort study in 140 patients presenting
to the emergency department within 24 hours after the onset of
chest pain of suspected cardiac origin. Subjects who were at least
21 years old and with no history or clinical evidence of
inflammatory, immunological or neoplasic disease were eligible to
participate. The demographics, clinical profile and outcomes were
recorded. Admissional myeloperoxidase was measured and
correlated with clinical outcome.

Results The study population consisted of 140 patients (54%
male); mean age 63.7 + 13.9 years, 62.8% with systemic
hypertension and 27.8% were diabetics. Myocardial infarction was
the final diagnoses in 9.3% of patients. A cutoff point of 100 pM
was selected with the use of the C statistical method. This cutoff
point showed a sensitivity of 92%, a negative predictive value of
98%, a negative likelihood ratio of 0.19 and an odds ratio of 8.1
(P=0.031). By multiple regression including other conventional
risk factors, this level of admission myeloperoxidase was identified
as an independent predictor of myocardial infarction (odds ratio of
8.0; P=0.048).

Conclusion Myeloperoxidase measured soon after admission due
to chest pain is a new risk marker for acute coronary syndromes.
Its usefulness as a strong independent predictor for acute
myocardial infarction must be considered.
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Background Previous studies have defined that obesity is a risk
factor for the development of heart failure. However, whether
obesity influences inhospital mortality of patients with heart failure
remains unknown.

Objectives To analyze the obesity impact, measured by the body
mass index (BMI), on inhospital morbidity and mortality of the
patients with heart failure, and to correlate them with other serum
markers, like BNP and D-dimer.

Materials and methods A cohort study with 125 patients with
heart failure (mean age = 54 years; 55.2% male, 79.2% NYHA
functional class VI) admitted to the coronary care unit between
January 2003 and December 2004. This sample was divided into
three groups according to their BMI (weight:height?): group A —
BMI <25, group B — BMI = 25-29.9, and group C — BMI 230. The
inhospital complications of incidence, mortality and admission
serum D-dimer and BNP were compared. Risk factors,
complications and inhospital mortality, were compared using the
likelihood ratio chi-square test. The Kruskal-Wallis test was used
to correlate the BMI with serum markers and ANOVA. Statistical
significance was set at P < 0.05.

Results The sample was divided into three groups (group A —
56.8%, group B — 29.6% and group C — 13.6%). There was no
difference in age between the two groups (P = 0.14). Diabetes
was more frequent in group B (overweight). Obese patients (group
C) had lower BNP levels (P = 0.01) and D-dimer (P = 0.035).
There were no differences between the three groups related to
complications and inhospital mortality.



Conclusions The elevation of the BMI is not a predictor of
mortality or inhospital complications among patients with heart
failure. We also observed its relation with lower levels of worse
prognostic markers, like BNP and D-dimer.
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Introduction Decompensated heart failure (DHF) is associated
with several coagulation disturbances, including elevation of the
circulating D-dimer levels, contributing to pathophysiology and
thromboembolic events. The influence of oral anticoagulant on D-
dimer levels in patients with HF has not been established.
Objective To verify whether oral anticoagulant treatment would
influence D-dimer levels in patients with DHF.

Materials and methods A cohort study with 70 patients admitted
with DHF (85.7% NYHA FC IV) to the coronary care unit during
1 year. Of this sample, 53 patients had a D-dimer dosage on
admission and were divided into two groups: group A (GA = 8
patients) with oral anticoagulant; and group B (GB = 45 patients)
without oral anticoagulant. The Student t test was performed for
the analysis.

Results GA and GB were similar with respect to mean age
(78.7+11.8 vs 77.0 £ 10.1 years) and male gender (37.5% vs
57.7%). The mean INR (GA) was 4.09 *+ 2.61. There was no
difference in admissional D-dimer levels between GA and GB
(GA=1326.5 mg/dl vs GB = 1426.2 mg/dl, P=0.81).
Conclusions This study indicated that oral anticoagulant therapy
did not influence circulating D-dimer levels, despite adequate
anticoagulation, suggesting that this therapy does not completely
protect against all coagulation abnormalities observed in DHF.
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Introduction Inflammatory markers such as C-reactive protein
(CRP) have shown a high prognostic value in the setting of
coronary artery disease and heart failure (HF).

Hypothesis To correlate CRP levels in patients admitted with
acute myocardial infarction (AMI) with MACE, presence of
pulmonary congestion, ventricular function by echocardiogram, and
inhospital (IH) mortality.

Methods A prospective cohort of 222 patients (72% male,
64 + 13 years old) were admitted to a tertiary hospital coronary
care unit after an AMI and were treated with primary percutaneous
coronary intervention (PCl) between March 1999 and October
2003, and were followed for 31.5 + 15.3 months. The door to
balloon time (DB) was 322 + 908 min, 70.2% underwent stent
placement and 70.2% were Killip | class. CRP was measured in 91
patients at baseline (CRP1) and 24 hours after PCl (CRP2), and
Delta PCRt was defined by CRP1 — CRP2. The Mann—-Whitney
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and Wilcoxon tests were performed and statistical significance
was defined as P < 0.05.

Results Higher levels of CRP2 were correlated with higher DB
(P=0.03) and diabetes (P=0.037). There was no correlation
between the values of CRP-b and CRP-24 hours and MACE.
Higher values of Delta PCRt were correlated with age, Killip class
I/l and the presence of left ventricular dysfunction, as well as
inhospital mortality. ROC curve analysis (AUC = 0.747; 95% Cl =
0.602-0.691) correlated Delta CRP and inhospital mortality. The
best Delta PCRt cutoff was 2.32 mg/dl to predict inhospital
mortality.

Conclusion CRP variation in the first 24 hours seems to be a
relevant method to predict HF in patients admitted with AMI.
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Introduction According to world statistics, arteriosclerotic
coronary disease has been growing worldwide, receiving special
attention in ICUs.

Materials and methods One hundred and ninety-three patients
with acute coronary syndromes (ACS) admitted to the ICU of
Santa Lucia Hospital from October 2003 to October 2004 were
analyzed prospectively. A total 62.2% developed unstable angina
or non-ST-segment elevation myocardial infarction (NSTEMI). The
data collection was made using interviews, chart reviews and other
examinations.

Results One hundred and twenty patients had NSTEMI or
unstable angina. The mean age was 66.3 years and 80 were men.
The most common risk factor was hypertension (90/75.0%).
Seventy-one (59.2%) patients showed previous history of ACS; 29
out of this group had previous myocardial infarction, and 28
patients had been submitted to coronary artery bypass graft
(CABG) previously. Seventy-seven (64.2%) patients were
submitted to coronary angiography; 23 of them were submitted to
angioplasty with stent implantation and 21 to CABG. The mean
ICU stay was 3.6 days. The mortality rate was 10%. The follow-up
was made by telephone contact with 94.1% of the patients more
than 6 months from the event. A total 33.3% of them were
readmitted for cardiac causes, and late mortality was 5.9% of
followed-up patients.

Conclusion The follow-up reached a high percentage of the
population studied and showed a late mortality compatible with the
medical literature.
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Background Decompensated heart failure (DHF) is responsible
for high morbidity and mortality. Estimation of the mortality risk in
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patients admitted with DHF helps clinicians guiding care. Models
for risk stratification of patients during admission for acute DHF are
not well established. The Acute Decompensated Heart Failure
National Registry (ADHERE) developed a tool for risk stratification
for patients hospitalized with DHF.

Objective To validate the ADHERE risk stratification model in a
cohort of patients with DHF.

Design, setting and patients A cohort study of 137 consecutive
patients admitted to the coronary care unit with a primary diagnosis
of DHF was conducted to determine the validity of the ADHERE
risk stratification model. Demographics, clinical details, laboratory
data and clinical outcome were recorded. The risk stratification
model was applied and correlated with clinical outcomes.

Results Baseline characteristics and main outcomes of this cohort
were: 54% of patients were male, mean age was 76.52 + 11.08
years and 79.6% of patients were considered NYHA class IV. The
inhospital mortality was 9.2%. Admission ADHERE risk stratifica-
tion was performed and we identified 70.67% of patients as low
risk and 20.3% in the intermediate-risk group. No one was
classified in the high-risk group. There was no correlation between
the ADHERE risk stratification model and inhospital mortality.
Conclusions In our small cohort of patients admitted due to DHF,
the ADHERE risk stratification model did not accurately predict
hospital mortality.

Hemodynamics/shock
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Objective To analyze the usage of hydroxymethylamide during
volume reposition in the immediate postoperative period after heart
surgery.

Materials and methods A prospective study in which patients
submitted to heart surgery had volume expansion with voluven 6%.
Only patients with total preserved renal and hepatic function were
included. None of them had any clinical or laboratorial signs of
coagulation disturbances or any occurrence during surgical
procedure. Voluven 6% was used during the initial phase of the
postoperative period (first 2 hours), with a maximum volume limit of
1000 ml per patient. Other aspects were studied such as signs of
bleeding, anaphylactic reactions and time for achieving clinical
stability.

Results A total of 192 patients were analyzed; 71.3% were male.
Regarding the type of surgery, 77.08% were submitted to CABG,
15.10% to valve surgeries and 7.82% to other types of
interventions (congenital heart disease, aortic aneurysm, etc.). The
time necessary for hemodynamic stability during infusion was
about 60 min and the total bleeding amount was considered
acceptable (547 ml in 24 hours). Three patients (5.73%) evolved
to bleeding related to coagulation disturbances caused by
temporary CPB, which justified blood transfusions. There were no
significant alterations in relation to hematocrit and hemoglobin
levels, or to platelet counting. No pyrogenic or anaphylactic
reactions were detected during the study.

Conclusion We believe the solution of hydroxymethylamide 6% is
a safe and adequate volume expander for use during the recovery
phase of patients submitted to heart surgery.
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Introduction  Postoperative  complications  after intestinal
transplantation can be attributed to hypothermic storage and
reperfusion injury. In this study, we sought to obtain evidence that
intestinal pCO, measurement can be a useful method for
monitoring graft perfusion and early histological changes after
small-bowel transplantation. Additionally, we evaluated the initial
effects of isolated intestinal hypothermic perfusion (IHP) (at 4°C)
on mucosal and serosal blood flow distribution, and we correlated
these findings with other systemic and regional markers of
mesenteric ischemia.

Methods Eight dogs (23.3 % 1.1 kg) were submitted to in situ IHP for
30 min, followed by a 180-min reperfusion period. The cardiac output,
mesenteric vein and intestinal serosal blood flows (SMVBF and SBF,
ultrasonic  flowprobe), intestinal mucosal-arterial pCO, gradient
(D,.,pCO,, tonometry) and O,-derived variables were evaluated.
Results IHP induced a reduction in SMVBF (579 + 53 to
321 %10 ml/min) and SBF (44.7 + 3.2 to 29.1 % 5.3 ml/min) and
an increase in D, ,pCO, (2 + 2.8 to 20.5 * 4.5 mmHg). No
alterations on systemic metabolic or O,-derived variables were
observed. The increase of the D, ,pCO, correlated with the grade
of mucosal injury (Fig. 1).
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Conclusion IHP induces a proportional reduction on blood flow in
all layers of the intestine, and none of the systemic markers of
splanchnic ischemia predict the intestinal blood flow disturbances
during the early phase of intestinal transplantation. In addition,
intestinal pCO, measurement seems to be a useful way for

monitoring graft perfusion and histological changes after
hypothermic ischemia and reperfusion.
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Introduction In this study, we evaluated the systemic and regional
pCO, gradients changes induced by arterial and venous



mesenteric blood flow obstruction. In addition, we sought to obtain
evidence that systemic markers of splanchnic hypoperfusion can
detect the initial changes after intestinal ischemia induced by
arterial or venous blood flow interruption.

Methods Fourteen dogs were subjected to 45 min of superior
mesenteric artery (SMA-O, n = 7) or vein occlusion (SMV-O,
n=17). Systemic hemodynamic was evaluated through a Swan-
Ganz catheter and arterial catheters, while gastrointestinal tract
perfusion was evaluated by superior mesenteric vein and serosal
blood flows (SMVBF and SBF, ultrasonic flowprobe). Intestinal O,-
derived variables, mesenteric—arterial and tonometric-arterial pCO,
gradients (D,,,.,pCO, and D, ,pCO,) were calculated.

Results A significant decrease in CO and MAP was detected in
the SMV-O group; pCO, gradients presented a significant
increase in both groups (Fig. 1). The histopathologic injury scores
were 2.7 + 0.5 and 4.8 = 0.2 for the SMA-O and SMV-O groups,
respectively.

Figure 1
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Conclusion Temporary mesenteric congestion was associated
with significant hemodynamic and metabolic disturbances. The
D,.,pCO, changes can be detected by systemic markers of
splanchnic hypoperfusion after temporary SMV occlusion.

P39

Inhospital mortality of patients with submassive pulmonary
embolism submitted to thrombolytic therapy in a multicenter
study

A Volschan, PCP Sousa, ML Toscano, J Pantoja, E Eiras,

G Sa, M Knibel, AG Macedo, GM Moraes, MA Lugarinho, on
behalf of the Estudo Multicéntrico de Embolia Pulmonar
Group

Hospital Cardlio Trauma e S&o Lucas do Rio de Janeiro, Brazil
Crit Care 2005, 9(Suppl 2):P39 (DOI 10.1186/cc3583)

Purpose Thrombolytic therapy for submassive pulmonary
embolism (SPE) remains controversial due to the lack of evidence
for mortality reduction. We compared inhospital mortality of SPE
patients submitted to r-TPA, unfractioned heparin (UFH) or low-
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weight molecular heparin (LWMH) in a prospective multicenter
study.

Methods A multicenter cohort included 625 patients, from January
1998 to May 2003, admitted with diagnosis of pulmonary
embolism confirmed by: pulmonary angiography, helical computer
tomography, magnetic resonance, echocardiography or lung scan.
One hundred and thirty-three patients (49% males, 68 £ 15 years
old) were considered having SPE after associated acute right
ventricular dysfunction on a 2D echocardiogram and an absence of
arterial hypotension. Syncope and chronic cor pulmonale were the
exclusion criteria. Therapy (r-TPA, UFH or LWMH) was initiated
after diagnosis, at the physician’s discretion.

Results Overall inhospital mortality was 15.4%. Fifty eight patients
received UFH, 35 patients had LWMH and 40 patients had r-TPA.
The inhospital mortality was 19.3%, 17.6% and 10.8%,
respectively (P = 0.54). In univariate analysis, a lower mortality was
observed among patients with heart failure submitted to r-TPA
(P=0.008), which was non-significant in multivariate analysis
(P=0.75). There was no difference when comparing LMWH
versus r-TPA (P = 0.4) and UFH versus r-TPA (P= 0.27).
Conclusion In this non-selected SPE population, no significant
difference was found among patients submitted to thrombolytic
therapy when compared with heparin for inhospital mortality.
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Background The number of elderly patients admitted to ICUs is
high; in this setting, infectious complications are frequent. Clinical
and hemodynamic characteristics of elderly patients with severe
sepsis and septic shock have not been systematically reviewed in
recent series.

Objectives To analyze current clinical and hemodynamic
characteristics of elderly patients with severe sepsis and septic
shock admitted to the ICU.

Methods From a prospective cohort of 340 patients admitted to a
general ICU of a tertiary teaching hospital we analyzed 83 cases of
septic shock and severe sepsis from June 2003 to November
2004. The APACHE Il score and the Sequential Organ Failure
Assessment (SOFA) score were used as prognostic indexes.
Differences were considered significant when P < 0.05.

Results Fifty-six (67.4%) patients were male and 27 (32.6%) were
female; the mean age was 57.1 (16-88) years. The median for the
APACHE |l score was 25 (4-43). The mean ICU stay was 25
(1-171) days, and 52 (62.7%) patients died. In 40 (48.2%) cases
septic shock/severe sepsis was the cause of ICU admission, and
in 43 (51.8%) cases it was a complication during the ICU stay.
Thirty-four (41%) patients were over 65 years old. As compared
with younger patients, there was no difference regarding gender
distribution, APACHE |l score, SOFA score (initial, delta or
maximum values), use of pulmonary artery catheter, need of
mechanical ventilation, dialysis, duration of ICU stay or mortality. As
for the hemodynamic parameters, however, elderly patients
presented a lower cardiac index (4.6 £ 0.9 vs 3.2 £ 1.1, P=0.01),
a lower DO, (675.6 * 85.5 vs 430.4 £ 121.1, P= 0.01) and a
lower VO, (178.4 £ 65.7 vs 119.9 + 39.6, P=0.03). There was a
trend toward a lower heart rate among elderly patients
(111.7£19.4 vs 90.9 + 25.5, P=0.06).
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Conclusion In the present study, clinical variables were similar in
both young and elderly patients with severe sepsis/septic shock.
However, patients over 65 years old had different hemodynamic
characteristics. This finding should be considered for the diagnosis
and management of elderly patients with severe sepsis and septic
shock.
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In vivo leukocyte—endothelium interactions in rat mesenteric
microvessels after ischemia/reperfusion and sepsis

NK Nakagawa, RA Nogueira, S Sinosaki, SR Shiwa,

LF Poli de Figueiredo, P Sannomiya, M Rocha e Silva
Research Division, Heart Institute (InCor), University of Sdo Paulo
Medical School, Sdo Paulo, Brazil

Crit Care 2005, 9(Suppl 2):P41 (DOI 10.1186/cc3585)

Objective A leukocyte—endothelium interaction is known to be a
remarkable event at the beginning of systemic inflammatory response
syndrome. The aim of this study was to evaluate leukocyte—
endothelium interactions in superfused mesenteric postcapillary
venules after hemorrhagic shock/reperfusion and cecal ligation and
puncture in rats.

Methods Thirty-six Wistar rats (200-250 g) were submitted to the
following interventions: O hours, anesthesia with sodium pento-
barbital (50 mg/kg i.p.), hemorrhagic shock (MAP ~40 mmHg
lasting 1 hour) and reperfusion with lactated Ringer's solution (3 x
shed blood) + 25% of the shed blood; 24 hours, anesthesia and
cecal ligation and puncture; 48 hours, anesthesia, cecal resection
and peritoneal lavage; and 72 hours, anesthesia and intravital
microscopy of the mesentery (venule diameter, 15-25 um).
Results Data of leukocyte—endothelium interactions in rat
mesenteric microcirculation are presented as the mean * standard
deviation (Table 1).

Table 1

Leukocyte-endothelium interactions in rat mesenteric
postcapillary venules

Adherent

Rolling cells/ Migrated

cells/ 100 um cells/
Group n 10 min venule length 5000 um?
SHAM 4 100+ 13 31 2+1
+ CLP 6 215 £ 256* 15+ 1* 15+ 1*

+ CLP + REL 3 106 + 13 5+1 5+1
HS + 25% 4 215+ 14* 14 £ 2% 16 £1*
+ CLP 5 219 £ 9* 20 £ 2 161

+ CLP + REL 4 106+ 12 8+1 8+ 1
HS + LR 3 1756 £ 10* 12+ 0* 13£1*
+ CLP 3 207 £ 16* 16+ 1* 161

+ CLP + REL 4 102+ 12 41 15+ 1*

HS, hemorrhagic shock; 25%, reinfusion of 25% of the shed blood volume;
LR, lactated Ringer's solution; CLP, cecal ligation and puncture; REL, cecal
resection and peritoneal lavage. * P< 0.01 compared with SHAM.

Conclusions The double-hit model (ischemia/reperfusion and
sepsis) induced a severe inflammatory injury similar to sepsis
alone. The inflammatory process was overcome by cecal resection
and peritoneal lavage. Up to 72 hours of reperfusion with lactated
Ringer’s solution and 25% of the shed blood volume, inflammation
is still evidenced by the increased number of migrated cells in the
perivascular tissue.
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Introduction The mixed venous oxygen saturation (mSVOZ) is an
important marker of global perfusion in patients with septic shock.
There is some evidence that central venous oxygen saturation
(cSVO,) can replace mSVO,. However, little is known about
where it should be located: the superior vena cava (ccSVO,) or the
right atrium (acSVO,). This study aimed at evaluating the
differences between mSVO, and cSVO, (either from the cava or
from the atrium) and the impact of them in patient management.
Methods We included patients admitted to a tertiary universitary
ICU with septic shock that had a Swan—-Ganz catheter and a
central venous catheter in place. Each patient was submitted to
three sets of hemodynamic and respiratory monitoring, with a
minimal interval of 4 hours. Each set included a blood gas analysis
of samples collected from the proximal (acSVO,) and distal port of
the Swan-Ganz catheter (nSVO,) and also from the central line
catheter (ccSVO,). Each of these samples was analyzed by a
blinded critical care physician who decided the hypothetical
management for the patient. Statistical analysis was done using a
paired Student t test. Results were considered significant if
P<0.005.

Results We studied 22 sets of measures in seven patients (five
female and two male) with a mean age of 60.57 + 23.25 years.
The mean values were 76.47 * 8.02, 7554 * 11.96 and
70.90 +8.53 for ccSVO,, acSVO, and mSVO,, respectively.
There was a significant difference between ccSVO, and mSVO,
(P=0.009) and acSVO, and mSVO,, (P=0.01), but not between
ccSVO, and acSVO, (P = 0.60). The concordances in patient
management were 63.2%, 68.2% and 78.9% between ccSVO,
and mSVO,, acSVO, and mSVO, and ccSVO, and acSVO,.
When only sets with a ccSVO, below 70 were considered, the
concordance between ccSVO, and mSVO,, was 75%.
Conclusion Our results suggest that blood samples derived from a
central catheter, even if it is located in the right atrium, may be not
accurate enough to be used as a measure of tissue oxygenation
and may lead to improper management of the patient, mainly when
the values are above 70%.
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Hemodynamic monitoring can be lifesaving in pediatric septic
shock
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Background Pediatric septic shock is usually associated with
multiple factors, including hypovolemia, myocardial depression,
vascular failure, endocrine and metabolic disturbances. Eighty
percent of the children with fluid refractory septic shock present
with a low cardiac index. We emphasize the role of invasive and
non-invasive monitoring for children with septic shock, leading to
changes in treatment and prognosis.

Case A 5-year-old boy presenting with pneumonia, respiratory
failure and severe sepsis. At admission, he was tachypneic and
tachycardic, with inaudible blood pressure, prolonged capillary



refill time and weak pulses. The patient received 60 ml/kg normal
saline in 60 min, without recovery. After placement of a central
venous catheter, he was started on continuous dopamine, reaching
15 pg/kg/min. Again without significant improvement in arterial
blood pressure and perfusion, epinephrine infusion was
associated, starting with 0.1 pg/kg/min and increasing until
1.5 ng/kg/min. At this moment, he had low blood pressure,
tachycardia, superior vena cava saturation (SVO,) of 65%, oliguria
and prolonged capillary refill time and, 2 hours later, presented with
desaturation, hepatomegaly and acute pulmonary edema. An
echocardiogram revealed a cardiac index of 1 I/min/m2. Changing
treatment strategy, he was started on milrinone infusion and
monitoring with continuous SVO, and pulmonary artery catheter.
Two hours later, he had normal urinary output, normal blood
pressure, SVO, of 74% and cardiac index of 3 I/min/m2. Treated
with milrinone and low-dose epinephrine, he progressively
improved arterial blood pressure, perfusion, pulse and mental
status. The patient was weaned off vasoactive drugs and
mechanical ventilation after 6 days.

Discussion Myocardial dysfunction is frequent in children with
septic shock, and it persists even after correction of hypovolemia,
acidosis and electrolyte disturbances. Most of the children with
septic shock have a low cardiac index and increased systemic
vascular resistance.

Conclusion Monitoring cardiac  function, combining an
echocardiogram with invasive methods, such as SVO, or
pulmonary artery catheter, can be lifesaving in pediatric refractory
septic shock.
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Introduction Hemodynamic optimization based on tissue perfusion
markers is a strategy considered adequate for the management of
patients in shock in ICUs.

Objectives To evaluate the variability and correlation between venous
and arterial standard base excess (SBE) and lactate samples.
Materials and methods The analysis of lactate levels was
performed and the SBE obtained from the same blood of central
venous and arterial samples of 115 patients. We compared these
measurements (Wilcoxon signed rank test), and determined the
correlation between these variables (Spearman rank order
correlation).

Results There was a statistically significant difference between the
value of venous SBE: —-4.3 mEq/| (-7.4 to —0.9) as compared with
the arterial value: —8.2 (6.9 to 0), P < 0.001; but there was no
difference between the venous lactate: 1.67 mmol/l (1.22-2.22)
as compared with the arterial lactate: 1.56 (1.22-2.22), P=0.792.
The correlation coefficients were 0.929 to venous and arterial SBE
(bias: 0.09) and 0.826 to lactate (bias: —0.024).

Discussion The agreement between venous and arterial samples
permits one to use the central venous lactate level similar to the
arterial level and their variations. For SBE, the module value was
different between the measurements, otherwise their variation has
good correlation. As these variations guide the clinical decision, we
can use it as a goal of hemodynamic monitoring.

Conclusion It is possible to guide hemodynamic monitoring in
shock patients using values of central venous lactate and variations
of SBE.

Available online http://ccforum.com/supplements/9/S2
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Introduction Qualitative alterations in the bone marrow morphology
have been described after shock and fluid resuscitation. However,
quantitative cellularity must also be addressed.

Objective To assess bone marrow cellularity after hemorrhagic
shock and fluid resuscitation with hypertonic saline (HSS) and
lactated Ringer's solution (LR).

Methods Wistar rats (250-300 g, n = 22), anesthetized with
pentobarbital, were bled to a mean arterial pressure (MAP) of
+40 mmHg over 10 min and were maintained at this level for
50 min. The animals were randomized into four groups: Sham
(cannulation, no shock, no treatment), NT (shock, no treatment), LR
(shock, followed by the infusion of LR, 3 x shed blood volume),
and HSS (shock, followed by the infusion of 7.5% NaCl, 4 ml/kg).
The shed blood was not reinfused. Animals were killed 72 hours
after shock; the marrow cavity of the femur was washed with
McCoy's Medium (2 ml), and total and differential leukocyte counts
were performed in the perfusate. Blood samples for total and
differential blood leukocyte counts were obtained from the cut tip
of the tail of the animals.

Results Resuscitation with LR and HSS restored the MAP to the
basal levels. Table 1 presents the bone marrow counts. There was
no difference among groups concerning leukocyte blood counts.

Table 1
Sham NT LR HSS

(x 107/ml) (x 107/ml) (x 107/ml) (x 107/ml)
Total 41108 35+1.2 2.6 £0.2* 49+0.7
Blasts 0.07+£0.08 0.07+0.03 0.03+0.008 0.06£0.02
Neutrophils 20+04 1.7+£0.2 0.9*0.01* 2.0x03
Eosinophiles 0.3 £ 0.1 0.3* 0.1 0.2+ 0.009* 0.5%0.1
Lymphoid 0.3x0.1 0.5+ 0.1 0.3+ 0.05 0.3+ 0.06
Erythroblast 1.3+ 0.3 1.5+02 09 +0.1* 20x05
G/E relation 2.29+0.78 1.32+0.13 1441033 1.51%0.40
Hematocrit  47% + 0.9 33% *+ 0.9 36% + 1.4 35% * 0.7

* P<0.05 (LR vs HSS), Mann—Whitney test.

Conclusion After hemorrhagic shock, the bone marrow total
cellularity decreased both in animals resuscitated with LR and in
those not resuscitated with fluids. After resuscitation with LR, the
number of myeloid and erythroblast cells was lower than that
observed in the resuscitation with HSS.
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Background Arterial pressure values frequently decline later after
intravascular volume contraction, or when this hypovolemia
becomes severe. On the other hand, cardiac output (CO) may
decline early in hypovolemic states. CO is strongly coupled with
systolic volume (SV). SV presents cyclic variations with intra-
thoracic pressure changes during mechanical ventilation, and
pulse pressure variations (APp) are SV dependent. Thereby, APp
has been recommended to guide fluid replacement.

Objective To test the hypothesis that APp and CO alter with a
similar precocity during intravascular volume contraction.

Methods In 12 ventilated and anesthetized dogs (19 % 2.5 kg), the
CO was measured with a Swan—-Ganz catheter while the mean
arterial pressure (MAP) and APp were measured through an intra-
arterial catheter. After baseline measurements (BL), a graded
hemorrhage (20 ml/min) was promoted. Measurements were
performed every 5 min during hemorrhage. Digital recordings of
arterial pressure waves by multiparametric monitor (Datex-Ohmeda,
Finland) were obtained. APp was defined by the following formula:
APp (%) = 100 X (Ppj,s = Ppeyp) / [(Ppis + Ppgy) / 21 Ppig,
inspiratory pulse pressure and Pp,,,, expiratory pulse pressure.
Results See Table 1. APp amplification (P = 0.006) and CO
decline (P = 0.02) occurred significantly at 10 min of hemorrhage
(15 £ 2% estimated volume contraction). The MAP drop occurred
by 20 min.

Table 1 (abstract P46)

Conclusion We conclude that APp and CO have the same
precocity to detect intravascular volume depletion, and that arterial
pressure decreases only in later phases of hypovolemia.
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Systemic and regional hemodynamic effects of a high
intravenous dose of cocaine under halothane or sevoflurane
anesthesia

MB Reis, LF Poli de Figueiredo, AG Garrido, RJ Cruz Jr,

EA Ribeiro, M Rocha e Silva

Heart Institute, InCor, University of Sdo Paulo Medical School, Sdo
Paulo, Brazil
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Background Cocaine abuse has been linked to penetrating and
blunt trauma requiring surgical treatment. Although the
cardiovascular effects of cocaine are well studied, particularly its
association with arrhythmia, myocardial infarction and sudden
death, little is known about the effects of cocaine abuse on
splanchnic perfusion and the potential undesirable interaction with
volatile anesthetics. We hypothesized that halothane would elicit
more circulatory adverse effects than sevoflurane in an acute
model of cocaine intoxication.

Methods Mechanically ventilated Beagle dogs (n = 14, 12.8 + 0.3 kg)
underwent anesthesia induction with intravenous propofol. They
were then randomly assigned to two experimental groups: 1.5%
halothane (n = 7, Halo) or 2.25% sevoflurane (n = 7, Sevo). After
30 min (Baseline), intravenous cocaine was infused as a bolus
(12 mg/kg over 5 min), followed by 0.22 mg/kg/min during 30 min
(BL-T35), and followed for 60 min thereafter (T35-T95). Systemic
hemodynamics were determined by arterial and pulmonary artery
catheters. Portal vein blood flow was measured by a transit time
ultrasonic flowprobe. The PCO, gap (gas tonometry), blood gases,
arterial lactate and cocaine levels were measured at each timepoint.

Time step BL 5 min 10 min 15 min 20 min 30 min
Volume step (%) BL -10+1 -15+2 -20+3 -35+1 -45 + 1
APp (%) 126 £1.9 158+ 2.7 19.7 £ 2.42 208+ 2.6 21.9+26 33.4+45
MAP (mmHg) 123+ 8.2 129+ 7.0 116+ 11.9 117+12.2 86 = 14.3P 80+ 123
CO (I/min) 2403 1.9+£03 1.56+£0.32 1.5+03 1.3+£03 1.1£03
aAPp amplification and CO decline. P(MAP drop.
Table 1 (abstract P47)

Group Baseline T35 T65 T95
Mean arterial pressure (mmHg) Halo 97.3 + 4.6** 78.1 £ 7.6%** 73.6 £ 7.6%** 88.3 + 4.0**

Sevo 114.7 £ 3.9* 104.4 £ 5.1*** 96.0 £ 5.7*** 99.0 £ 5.0**
Cardiac index (I/min) Halo 3.6 £ 0.26** 1.16 £ 0.24*** 1.3+ 0.13%* 2.7 +£0.16*

Sevo 4.4+ 0.30** 2.4 +0.26** 2.4 +0.24** 3.6 +£0.31*
Arterial lactate (mmol/l) Halo 1.69 £ 0.34 1.73+0.34 1.57 £ 0.27 1.45+0.35

Sevo 1.27 £0.26 1.52 £0.27 1.36 £0.37 1.15+£0.32
Portal vein flow (ml/min) Halo 584.7 + 64.0 270.3 + 23.0* 203.1 + 26.5* 5043+ 41.4

Sevo 534.2 + 38.5 311.2 £ 28.5* 270.2 + 29.5* 509.0 + 35.8
PCO, gap (mmHg) Halo 5.11 £ 1.09 8.561 +1.93 13.69 + 2.3* 6.06 + 1.49

Sevo 6.64 +0.75 8.23+ 0.84 12.37 £ 1.81* 9.32+1.19
Cocaine (ug/ml) Halo 0 11.3 £ 0.55* 6.50 £ 0.68* 0.49 £ 0.11

Sevo 0 11.9+£ 047 6.13 £ 0.68* 0.40 £0.19

Data presented as mean £ SEM. * P < 0.05 vs baseline; ** P < 0.05 between groups.



Results See Table 1.

Conclusions A high dose of cocaine in anesthetized animals
induces a severe, but transient, hypodynamic state, which was
more pronounced under halothane anesthesia. Regional
hemodynamic derangement accompanied systemic hemodynamic
variations and was completely reversible.
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Background Pulse pressure (Pp) is strongly coupled with left
ventricular stroke volume (SV). Therefore, pulse pressure
respiratory variation (APp) reflects SV variation during the
respiratory cycle. APp accentuation identifies hypovolemia, and this
parameter is recommended to guide volume replacement. Recent
reports alert to other clinical situations that accentuate APp, such
as pulmonary hypertension and right ventricular dysfunction. APp
during and after massive resuscitation has not been determined.
Objective To observe APp alterations during aggressive volume
resuscitation after experimental hemorrhage.

Methods In 12 ventilated and anesthetized dogs (19 + 2.5 kg), the
CO, MPAP and PAWP were measured by Swan—-Ganz catheter;
pulmonary resistance (PVR) was calculated using standard
formulae. Arterial pressure traces were recorded by a multi-
parametric monitor (Datex-Ohmeda, Finland) and APp was
calculated according to the following formula: APp (%) = 100 x
(PPins = PPexy) / [(PPyps + Ppg,) / 2]. Graded hemorrhage (20
ml/min) was produced to a MAP of 40 mmHg. The total shed
blood volume was retransfused over 30 min at a rate of 50 ml/min
(T10-T30).

Results During shock we observed the predicted MPAP and
PAWP drop and APp amplification, due to a decreased preload,
and, consequently, cardiac output decreased. After total shed
blood reinfusion and volume expansion (T30), APp increased when
compared with either BL (P = 0.02) or T20 (P = 0.003). This
increase was associated with increased PVR (P = 0.01) and
MPAP (P = 0.05), when compared with BL (Table 1).

Conclusion We conclude that APp can increase after rapid
volume infusion as in hypovolemic states. An acute increase in
pulmonary pressure and resistance may be responsible for the
observed increment in APp.

Table 1 (abstract P48)

Available online http://ccforum.com/supplements/9/S2
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Introduction The SOFA score is an excellent predictive marker of
outcome in sepsis; however, there are very few studies that relate it
to mortality in elderly patients with sepsis and septic shock.
Objective To assess the association of the SOFA score and other
factors related to mortality in elderly patients with severe sepsis
and septic shock.

Methods A 3-month prospective cohort study of 30 patients aged
>65 showing severe sepsis or septic shock [1]. Arterial
hypotension (systolic arterial pressure <90 mmHg) corresponded
to the ‘time-zero’ of the study. The variables used were: the SOFA
score on days 1, 3, 5, 7, 14, and 28, (A)SOFA (variation of the
SOFA score on days 1 and 3), APACHE Il score, troponin |
dosage, BNP and PCR, plasma glucose levels, organ failures [2],
the presence of previous cardiovascular disease, assessment of
dependence and cognitive deficit [3,4], length of ICU stay, and
need for mechanical ventilation. We used Student'’s t test and the
Fischer exact test for a statistical analysis. We considered the
significance level of 5%.

Results The mean age of patients, of whom 60% were female,
was 82 * 9 years (minimum = 65 years, maximum = 99 years). The
predominant diagnosis was septic shock in 67% of the cases,
while 33% of the patients developed severe sepsis. On days 1, 3,
5, 7, 14, and 28, the SOFA score presented mean values of 7, 6,
4,3, 2, and 2, respectively (minimum = 2 and maximum = 15), thus
evidencing a significant relationship between the SOFA score on
day 1 (P = 0.0001) and day 3 (P = 0.001), including (A)SOFA
score (P = 0.043), and mortality. The number of failures was also
associated with mortality when two or more organ failures
(P=0.001) were present. The age, gender, APACHE Il score,
length of ICU stay, dependence level, presence of cognitive deficit
and/or previous cardiovascular diseases, plasma glucose levels,
troponin I, BNP and PCR were not associated with mortality.
Conclusion A mean SOFA average above 5 as well as SOFA
variation within the first 72 hours proved to be good predictive
markers in elderly patients with septic shock and severe sepsis.
The same occurred in the presence of two or more organ failures
during the course of sepsis.

BL Shocka T10 T20 T30
PAM (mmHg) 123+8.2 40t 4.4 106 £5.8 114+£78 121 £5.3
PAPm (mmHg) 18+ 1.6 11+14 26+29 27+29 24 + 3.1
PAwWP (mmHg) 8+13 4+09 713 6+1.1 6+1.1
CO (I/min) 24+£03 0.5+0.1 23+03 29+04 24+£03
PVR (dyn.seg/cm®) 333 + 80 1166 + 751 656 + 451 581 + 349 600 * 486
APp (%) 13+1.9 23+3.8 16+ 2.6 13+1.0 17+1.0

aGraded hemorrhage (20 ml/min) was produced to a MAP of 40 mmHg.
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Introduction Experimental and clinical studies have shown that
bacterial translocation (BT) has been implicated in the patho-
genesis of sepsis and multiple organ dysfunction syndrome
(MODS). In this study we examined the roll of the intestinal lymph
during the BT process on the clinical outcome in a pre-established
sepsis state.

Methods Adult female Wistar rats (200-250 g) were submitted to
the combination of induction of BT plus sepsis (S), with and
without mesenteric lymph flow into the systemic circulation, and
were monitored in terms of bacterial quantification per compart-
ments and mortality (n = 20/each group). Groups: sepsis group
(inoculation of 107, 10° or 10'° CFU/mI/100 g body weight of
Enterobacter cloacae 89 into the portal vein); BT group (5 ml
Escherichia coli R-6 1010 CFU/mlI/100 g body weight confined to
the small intestine for 2 hours); BT with lymphadenectomy group;
and combination group (sepsis 107 or 10° plus BT-10'9) with and
without lymphadenectomy. The interruption of the lymph flow was
achieved by mesenteric lymph node resection 5 days prior to the
experiments, which is not a sufficient time for the re-canalization of
the lymph ducts. The observation period for mortality was of 30
days in all groups.

Results The BT groups and S-107 group did not show any
mortality; however, the combination of S-107 or S-10° with BT
without lymphadenectomy significantly increased the mortality
(50% within 32 hours and 100% within 13 hours, respectively) as
compared with BT (0%), S-107 (0%) and S-10° (85% within 26
hours) alone. However, the combination group (S-107 + BT-1019)
with lymphadenectomy prevented death in all animals. In addition,
the bacterial recovery in varying compartments of the combination
groups was similar to the recovery of each group alone.
Conclusion Overall data demonstrated significant deleterious
synergistic effects of BT in combination with sepsis, suggesting
that translocation of bacteria through the gut-associated lymphoid
system might be the main factor for the aggravation of the host
proinflammatory response. The BT process can thus be responsible
for the installment of the MODS; moreover, this phenomena seems
to not be related to the amount of translocated bacteria.

P51

Previous bacterial translocation challenge enhances
peripheral blood bacterial clearance in the subsequent sepsis
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Introduction A bacterial translocation (BT) event has been
strongly related to the pathogenesis of sepsis as well as to the
sepsis progression to the state of multiple organ failure, and
increasing scientific findings have pointed out the beneficial role of
BT by building a gut immune defense repertoire. In a previous
study, we have demonstrated that a previous BT challenge
reduces significantly the translocation index at the second BT
challenge with the same bacterial strain. Thereby, in this study we
sought to evaluate the effect of previous BT challenge on
experimentally induced sepsis, examining the bacterial clearance
index from the systemic blood circulation, in order to evaluate its
influence on the host’s immunological defense response.

Methods Adult female Wistar rats (200-250 g) were submitted to
BT (5 ml Escherichia coli R-6 10'°© CFU/mI/100 g body weight
confined to the small intestine for 2 hours) and after 2 weeks were
submitted to semi-lethal and lethal sepsis induction (inoculation of
10° or 1010 CFU/mI/100 g body weight E. coli R-6 into the portal
vein, respectively), and serial hemocultures were monitored at O,
15, 30, 60 and 120 min. The BT control group received saline only
(n = 8/group). In the other group (n = 6), we evaluated the BT
capacity of inducing anti-E. coli R6 O-antigen antibody production
after 14 days.

Results Animals submitted to previous BT in combination with
semi-lethal sepsis demonstrated a significantly faster bacterial
clearance index when compared with animals that were not
submitted to previous BT. Also, specific antibody against E. coli
R6 was detected in 4/6 animals submitted to BT only 14 days
before, suggesting that BT challenge can induce a specific
immune response and play a protective role against further second
bacterial challenge. However, when animals were submitted to a
high concentration of bacteria (lethal sepsis, DL,,), previous BT
challenge could not play its beneficial role.

Conclusion BT is able to build a host's specific immune response,
although it is dependent on the sepsis severity.
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Introduction Bacterial translocation (BT) has been attributed as the
causal hypothesis in the development of the multi-organ failure
syndrome induced by sepsis, which has been known as ‘the gut
hypothesis of sepsis’. Such a process is believed to occur by
lymphatic and/or hematological routes. In this study we evaluated
the role of the lymphatic route in the genesis of microcirculation injury.
Methods Adult female Wistar rats (200-250 g) underwent BT
induction (BT), and BT induction 5 days (BT5) and 30 days (BT30)
post-mesenteric lymphadenectomy, which provoked a complete



obstruction of efferent mesenteric lymph flow and re-canalization of
the lymph duct, respectively. In the other group, following 30 days
post-lymphadenectomy, animals were submitted to the same BT
process with exclusion of the efferent lymph duct performed by
catheterization (BT30E) (n = 5/group). In these conditions, all
animals were submitted to mesenteric microcirculation study by an
intravital microscope method from 2 hours of BT up to 4 hours.
Results Animals submitted to BT showed significant injuries.
Always, the first lesion was leukocyte adhesion followed by
capillary and small venula obstructions and hemorrhage of low flow
capillaries and venules 2 hours following the BT process. The BT5
group showed only leukocyte adhesion and the BT30E group
showed similar lesions as BT-group alterations, although were
much milder even after 4 hours of the BT process. The lesions in
the BT30 group initiated around 3 hours of the BT process,
basically with leukocyte adhesion followed by few capillary
obstructions and rare hemorrhages.

Conclusion This study demonstrates that the lymphatic route
might carry factor(s) related to the microcirculation injuries induced
by gut-associated lymphoid tissue during the BT process.
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Introduction The development of therapeutic goals depends on
accurate evaluation of the supply of oxygen to organs and tissues.
But tissular oxygenation and perfusion are difficult to measure and
have a labile behavior. This study has an objective to evaluate the
clinical utility of base excess (BE) and arterial lactate (AL) as early
markers of morbidity and mortality in patients with severe sepsis
assisted in the emergency department.

Methods A contemporary cohort study involving adult patients with
severe sepsis attending the emergency department in a tertiary
hospital. We use the criteria of the SCCM/ACCP consensus
conference to standardize the diagnosis of severe sepsis.

Results A total 203 patients were enrolled, with mean age
74 *+ 13.6 years; 51.7% of these patients were male. The hospital
mortality rate was 65%. The mean AL was 3.0 £ 2.2 and the mean
BE was -5.8 £ 6.8. Comparing survivors and non-survivors, the
discriminative variables were age, APACHE Il score and SOFA
score, number of organ dysfunctions, AL >5 mmol/l, BE
<-4 mmol/l, lungs as site of infection, plus systolic and mean
arterial pressure. The correlation between AL and BE using
Pearson’s coefficient of correlation showed an R? value of 0.40
(P<0.0001). The Kaplan—Meier curve for AL =5 mmol/l was
discriminative (log rank 0.002), but the same did not occur with BE
< -4 mmol/l (log rank 0.126). Logistic regression has shown that
the variables considered as independent risk factors were age
(P<0.0001; OR 1.059 and 95% CIl 1.028-1.091) and the
number of organic dysfunctions (P < 0.0001; OR 2.115 and 95%
Cl 1.448-3.090).

Conclusion AL =5 mmol/l and BE < —4 mmol/I could discriminate
survivors from non-survivors. Only the Kaplan—Meier curve from AL
has reached statistic significance and the correlation between AL
and BE was weak. Neither of these variables (AL and BE) were
considered independent risk factors for death in this population of
severe sepsis patients.
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Introduction The number of elderly patients with septic shock has
increased in past years, making it important to investigate the
existence of prognostic factors in this population. This study aimed
to develop a simple prognostic model of mortality in elderly
patients with septic shock hospitalized in a medical ICU.

Methods A prospective cohort of 67 elderly c