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Introduction In this study we aimed to investigate the relationship
between thyroid hormone abnormalities and major cardiovascular
events and sudden cardiac death at 3 and 6 months after discharge in
patients who were admitted to the Emergency Department with acute
coronary syndrome.

Methods The study group included 110 patients without known
thyroid dysfunction who were referred to the Emergency Department
with acute coronary syndrome. FT3, FT4 and TSH levels were measured
in all patients on admission. Patients were divided into STEMI, NSTEMI
and UAP groups. Patient records were checked at 3 and 6 months of
discharge in terms of sudden cardiac death and major cardiovascular
events. The relationship between thyroid hormone levels and acute
cardiac death and major cardiovascular disorders at 3 and 6 months of
discharge was evaluated.

Results The mean TSH, FT3 and FT4 levels of the study group versus
control group were as follows: TSH levels of study group 1.87 +1.73 plU/
ml, FT3 3.2 £ 1.34 pg/ml, FT4 1.45 + 0.64 ng/dl. Abnormalities in the
thyroid function tests were noted in 26 patients (23.6%). Of these seven
patients (6.36%) had subclinical hypothyroidism, two patients (1.8%)
had euthyroid sick syndrome and 10 patients (9%) had high serum FT4
levels despite normal FT3 and TSH values.

Conclusions We noted subclinical hypothyroidism, less frequently
euthyroid sick syndrome and hyperthyroidism. No relationship was
noted between thyroid hormone levels and sudden cardiac death and
major cardiovascular disorders at 3 and 6 months follow-up. However,
studies including larger patient groups are needed to clarify if there
is a relationship between thyroid hormone levels on admission and
sudden death and major cardiovascular events in patients with acute
coronary syndrome.
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Introduction Acute ischemia alters action potentials and affects
myocardial repolarization. Dispersion of repolarization is arrhythmogenic.
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QT dispersion has been suggested to give information about the
heterogeneity of myocardial repolarization.

Methods Our study included 60 patients presented with acute
STEMI, the study populations were divided into two groups: Group
I: 30 patients who underwent primary PCl. Group II: 15 patients who
received streptokinase. Group lll: 15 patients who did not receive
reperfusion therapy. QTd and QTcd were measured and compared in
the three groups on admission, after 24 hours and after 5 days.
Results QTd and QTcd were significantly higher in patients with anterior
compared with inferior Ml (79.16 + 25.67 ms vs. 62 + 18.17 ms, P = 0.004
regarding QTd and 91.95 + 28.76 ms vs. 68.33 + 23.52 ms, P <0.001
regarding QTcd). After 24 hours, QTd and QTcd were significantly lower
in group | than groups Il and Il (34.33 £ 13.56 ms vs. 48 + 18.2 ms vs.
66 * 24.43 ms respectively, P <0.05 as regards QTd and 39.33 = 11.72
ms vs. 56 + 23.84 ms vs. 74.60 + 26.7 ms respectively, P <0.05 as regards
QTcd). On the 5th day reduction in QTd and QTcd was statistically
significantly lower in group | than groups Il and IIl (23 + 9.52 ms vs.
45.33 + 15.97 ms vs. 58.66 + 23.25 ms respectively, P <0.05 for QTd and
26 + 11.63 ms vs. 52.66 + 21.2 ms vs. 60.66 = 23.25 ms respectively,
P <0.05 for QTcd). QT and QTcd on admission were higher in patients
who developed ventricular arrhythmias than patients who did not
(90 £ 11.55 ms vs. 70 + 24.54 ms; P = 0.05 regarding QTd and 110 £ 8.61
ms vs. 80.53 + 28.78 ms with P = 0.028 regarding QTcd). Patients with
early peaking of enzymes had more reduction in QTd and QTcd early
after reperfusion (43.2 + 11.44 vs. 60.5 + 13.16, P <0.001 regarding QTd
and 49.60 + 15.93 vs. 68.5 + 17.55, P <0.001 regarding QTcd).
Conclusions QTd is higher in patients with acute Ml (AMI) who
developed ventricular arrhythmias. So QTd and QTcd on admission may
be a helpful parameter that can detect patients with AMI who are at
risk for development of ventricular arrhythmias. Reperfusion therapy
with primary PCl or thrombolytic agents reduces QTd and QTcd in
patients with AMI, however; QTd and QTcd are shorter with primary PCI
compared with thrombolytic therapy.
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Introduction Myocardial infarction (Ml) is a key component of the
burden of cardiovascular disease (CVD). The main causal and treatable
risk factors for Ml include hypertension, hypercholesterolemia or
dyslipidemia, diabetes mellitus, and smoking. Acute MI results in
cellular necrosis with release of constituent proteins into the circulation.
Measurement of specific enzymes has become an important clinical
tool for the diagnosis and management of MI. The aim of this study was
to demonstrate the role of arginase and adenosine deaminase (ADA) in
patients suffering from MI, and in a group of patients with chronic renal
failure (CRF) with cardiovascular diseases (CVD).

Methods In this prospective study including 90 consecutive subjects
were included the Ml group (Gl) consisting of 30 patients with mean
age = 51.7 admitted to critical care medicine (CCM) in Cairo University
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Hospital, Egypt. (Gll) included 30 patients of the CRF with CVD group with
mean age =49.1 undergoing periodic hemodialysis three times per week,
compared with 30 normal volunteers included as the control group.
Results The mean value of serum arginase enzyme activity in the control
group was 27.9 +4.59 U/I.In (GI) the mean value was 70.42 £ 11.9 U/I.On
the other hand, the activity of serum arginase enzyme in patients with
CRF with CVD has mean value 32.43 + 6.5 U/, P <0.05 compared with
the control group. ADA in the control group was 20.1 £ 2.39 U/I. But in
(Gl) the mean value was 44.99 + 9.4 U/, indicating a highly significantly
increase was observed as compared with the control group (P <0.001).
The activity of ADA in CRF (Gll) was also high (59.83 + 9.8 U/I; P <0.001).
Conclusions ADA may be considered good diagnostic enzymes in
patients suffering from MI, and ADA for patients with CRF with CVD.
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Introduction This study sought to determine the chronic effects
of pharmacological blockade of the chemokine receptor CCR1 via
application of the potent, selective antagonist BX471 in a murine model
of myocardial ischemia/reperfusion (I/R). CCR1 is a prominent receptor in
mediating inflammatory leukocyte recruitment. The intense inflammatory
response is considered to be a key component of cardiac remodelling.
Thus, limiting the post-reperfusion inflammatory pattern seems to be a
promising therapeutic approach in limiting reperfusion injury. Previously,
we demonstrated that CCR17~ mice exhibit attenuated infarct expansion
and preserved LV function in a chronic model of myocardial no-reflow
infarction due to an abrogated inflammatory response.

Methods C57/B6 mice underwent a 60-minute coronary occlusion in
a closed-chest model of myocardial I/R. Mice were treated with the
specific CCR1 antagonist, BX471 (50 mg/ kg BW, s.c.), or placebo, for
96 hours at 8-hour intervals starting 15 minutes prior to reperfusion. At
21 days of reperfusion, cardiac function was assessed using a pressure—
volume catheter (Millar) inserted in the left ventricle. Infarct size was
analysed and cardiac content for collagen was elucidated.

Results Infarct size was significantly smaller in the BX471-treated
group (placebo: 20.7 + 2.8% vs. BX471: 11.6 + 4.2%, P <0.05; area at risk
did no differ between the groups). At 21 days of reperfusion BX471-
treated mice exhibited a tendency towards improved cardiac function.
Significantly improved diastolic function was documented in BX471-
treated mice (dP/dt_ placebo: 7,635 + 1,090 vs. BX471: -9,845 + 657,
P <0.01). In histochemical analysis, collagen content was elevated in
the hearts of BX471-treated mice.

Conclusions Pharmacological CCR1 antagonism leads to improved
diastolic function and attenuated infarct size in a chronic model
of ischemia/reperfusion, suggesting that CCR1 antagonism might
provide a promising therapeutic approach in myocardial infarction.
The increased cardiac collagen documented in the treated group of
our study might point towards a beneficial effect in the restructuring
of the extracellular collagen matrix. Further studies of the underlying
mechanisms and a detailed analysis of structural remodelling after
pharmacological CCR1 blockade are warranted.

P5

Metabolic syndrome and coronary artery bypass graft surgery
M Brouard, JJ Jimenez, JL Iribarren, N Perez, L Lorente, P Machado,
JM Raya, R Perez, JM Borreguero, R Martinez, ML Mora

Hospital Universitario de Canarias, La Laguna, Spain

Critical Care 2011, 15(Suppl 1):P5 (doi: 10.1186/cc9425)

Introduction Metabolic syndrome (MS) is a constellation of disorders that
increases the risk for coronary heart disease. This study was conducted to
examine the incidence of metabolic syndrome in coronary artery bypass
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graft (CABG) patients and to determine if metabolic syndrome affects
clinical outcomes in the perioperative setting.

Methods A cohort study of elective CABG surgery patients.
Metabolic syndrome was defined using recent established criteria [1].
Demographic variables, comorbid conditions, surgical procedures and
postoperative variables were collected. SPSS 15 was used.

Results We studied 508 patients. MS was defined in 333 (66%) patients,
241 (72%) males and 92 (28%) females, mean age 66 + 9 years. MS had
greater glucose levels at all postoperative time points (F: 41.6, P <0.001),
higher leptins levels (F: 4.7, P <0.044), higher thrombomodulin at
0 hours and 4 hours after surgery (F: 6, P = 0.016), and lower 24-hour-
postoperative blood loss after adjusting by tranexamic acid (F: 4.6,
P = 0.032). MS had higher incidence of renal dysfunction (RIFLE: ) 13
(4%) versus 1 (0.6%) (P =0.027).

Conclusions MS was associated with a procoagulant state that may
decrease postoperative blood loss. Nevertheless MS was associated
with worse adverse events as renal dysfunction.
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Introduction Gastrointestinal (Gl) complications are rare but often fatal
consequences of cardiac surgery, especially after cardiopulmonary
bypass (CPB) operations. The therapy can be conservative or —in critical
cases - surgical; however, an early and safe diagnosis may prevent the
development of life-threatening Gl complications. The aim of our study
was to characterize the risk factors and perioperative predictors for Gl
complications treated by laparotomy after CPB operations.

Methods In a retrospective analysis of 12 years of CPB operations,
13,553 consecutive patients were involved in the study. Laparotomy
was performed after CPB in 277 (2.01%) cases, the mean follow-up time
was 63.9 months.

Results Logistic regression analysis of the preoperative data
demonstrated RR = 1.585 (OR: 1.340 to 1.876, P <0.001) for heart failure
according to the NYHA classification. The postoperative data analysis
showed an RR = 12.257 (OR: 9.604 to 15.643, P <0.001) for the need
of an IABP implantation and an RR = 13.455 (OR: 10.516 to 17.215,
P <0.001) of low output syndrome in the Gl complications group. In
contrast, Gl disease in the patient history seemed not to be a significant
risk factor. Preoperative renal failure had an RR = 2.181 (OR: 1.686 to
2.821, P <0.001) until postoperative renal failure had an RR = 29.145
(OR:21.322 t0 39.839, P <0.001).

Conclusions A failing heart may play a significant role in critical Gl
complications after CPB, whereas history of Gl disease does not seem
to determine its incidence.
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Introduction The purpose of this study was to examine the prevalence
of endotoxemia-supported aortocoronary bypass grafting surgery
(ACB), using the endotoxin activity assay (EAA), and to explore the
association between endotoxemia and postoperative infection.

Methods The study was a single-center prospective observational
study measuring EAA during the perioperative period for elective
ACB. Blood samples were drawn at induction of anesthesia (T1),
immediately prior to release of the aortic cross-clamp (T2), and on
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Figure 1 (abstract P7). Endotoxin levels in subjects with and without
postoperative infections.

the first postoperative morning (T3). The primary outcome was the
prevalence of endotoxemia. The secondary outcome was rate of
postoperative infection. An EAA of <0.40 was interpreted as low, 0.41
to 0.59 as intermediate, and >0.60 as high.

Results Fifty-seven patients were enrolled and 54 patients were
analyzable. The mean EAA at T1 was 0.38 £ 0.14, at T2 0.39 + 0.18, and
at T3 0.33 £ 0.18. At T2 only 13.5% of patients had an EAA in the high
range. There was a positive correlation between EAA and the duration
of cross-clamp (P = 0.02). Eight patients developed postoperative
infections (14.6%). EAA at T2 was strongly correlated with the risk of
postoperative infection (P = 0.02) as was the maximum EAA over the
first 24 hours (P = 0.02). See Figure 1.

Conclusions High levels of endotoxin occurred less frequently during
ACB than previously documented. However, endotoxemia is associated
with a significantly increased risk of the development of postoperative
infection — a complication associated with an over doubling of risk
of death. Measuring endotoxin levels may provide a mechanism to
identify and target a high-risk population.
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Introduction Cardiac surgical patients show deterioration of functional
residual capacity (FRC) after surgery. Manual hyperinflation (MH) aims
at preventing airway plugging, and as such could prevent the reduction
of FRC after surgery. The purpose of this study was to determine the
effect of MH on FRC in cardiac surgical patients.

Methods This was a randomized controlled trial of patients after
elective coronary artery bypass graft and/or valve surgery admitted to
the ICU of a university hospital. Patients were randomly allocated to
routine MH strategy (MH within 30 minutes after arrival in the ICU and
every 6 hours until tracheal extubation) or on-demand MH (MH only in
cases of perceptible (audible) sputum in the larger airways or in case of
a drop in SpO,) during mechanical ventilation. The primary endpoint
was the change of FRC from the day before cardiac surgery to 1, 3, and
5 days after tracheal extubation. Secondary endpoints were SpO,, on
the same time points, and chest radiograph abnormalities at day 3.
Results One hundred patients were enrolled. In the routine MH group
FRC decreased to 72% of the preoperative measurement, versus 59%
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Figure 1 (abstract P8). Pulmonary function measurements. Preoperative
functional residual capacity (FRC (I); mean, 95% Cl) and FRC at 1, 3, and
5 days after extubation in the routine MH group (closed circles) and in the

on-demand MH group (open circles).

in the on-demand MH group (P = 0.002). Differences in FRC were
not longer statistically significant at day 5 (Figure 1). There were no
differences in SpO, between the two groups. Chest radiographs
showed more abnormalities in the on-demand MH group compared
with patients in the routine MH group (P = 0.002).

Conclusions MH attenuates the reduction of FRC in the first three
postoperative days after cardiac surgery.
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Introduction We hypothesize that there is a high incidence of cerebral
desaturation events (CDE - an absolute decrease in SctO, to <55% for
>15 seconds) during the first 6 hours of ICU admission following cardiac
surgery. Clinical trials have validated transcranial cerebral oximetry,
a non-invasive tool that uses near-infrared spectroscopy to measure
cerebral oxygen saturation, as a way to detect cerebral ischemia [1].
Cerebral oximetry is frequently used in the intraoperative setting, but
rarely utilized postoperatively [2]. We attempted to identify if CDEs
occur in the ICU.

Methods This IRB-approved, prospective, observational study captures
the CDE incidence from 40 ASA IV patients in the ICU period following
elective cardiac surgery. Exclusion criteria were: age <18, patients
presenting for emergency surgery, and patients undergoing off-pump
procedures. The FORE-SIGHT (CAS Medical Systems Inc., Branford,
CT, USA) absolute cerebral oximeter monitor remained on patients
for the first 6 hours in the ICU. All patients were managed according
to the usual ICU standard of care. All care providers were blinded to
CDEs during the 6-hour study period. During this time, a portable
computer was attached to the cerebral oximeter, bedside physiologic
monitor and mechanical ventilator, which recorded all data at 1-minute
intervals and allowed data to be stored on a computer database.
Results Complete data were collected on 40 high-risk patients
(mean age of patients = 71 (36 to 86), mean duration of intubation
(hours) = 22.8 (6 to 240), mean duration of ICU stay (days) = 3.3 (1 to
20)). A majority of the patients underwent coronary bypass grafting
only or valve only procedures. A high incidence, 13/40 (32.5%), of CDEs
was observed in our study cohort, with some episodes exceeding
2 hours. A higher incidence of postoperative nausea/vomiting (PONV)
was observed in patients with CDEs (3/13 vs. 0/27).
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Conclusions This observational trial is the first to demonstrate a high

incidence of CDEs in the immediate postoperative period (32.5%)

among cardiac surgical patients. Our ongoing observational study will

attempt to demonstrate correlations between physiologic parameters

and these postoperative CDEs.
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Introduction Coronary artery bypass grafting (CABG) has traditionally
been performed with the use of cardiopulmonary bypass (ONCAB).
CABG without cardiopulmonary bypass (OPCAB) might reduce the
number of complications. Thus, this study aims to compare between
on-pump and off-pump surgery concerning postoperative morbidity
and mortality, also to evaluate 6-month graft patency in Egyptian
patients.
Methods This is a nonrandomized single-centre control trial pros-
pectively conducted on 65 patients who were subjected to coronary
artery bypass surgery followed by stay in the Open Heart Intensive
Care Center of the Police Authority Hospital, in the period from July
2009 to January 2010. Patients were divided into two groups; group
A: 25 patients underwent ONCAP, and group B: 40 patients underwent
OPCAB. All of the demographic, operative and postoperative data were
prospectively collected and analyzed statistically. Six months later, the
patients underwent coronary angiography.
Results There was no significant difference between both groups
intraoperatively concerning arrhythmias, blood transfusion, and
hemodynamic support. Off-pump patients had a significantly higher
mean number of constructed grafts than in the ONCAB group
(mean, 3.30 £ 0.88 vs. 2.84 + 0.80, P = 0.02). There were no significant
differences between off-pump and on-pump regarding postoperative
blood loss, blood transfusion, length of the ICU and the hospital stay,
the ventilation time, the use of IABP, renal complications, respiratory
complications, and reopening. However, graft occlusion, MI, ventricular
tachycardia, cardiogenic shock, and disturbed conscious level
significantly occurred in the OPCAB group. Postoperative mortality rate
was significantly higher in the OPCAB group than in the ONCAB group
(15% vs. 0%, P = 0.046). Follow-up angiograms in 40 patients (61.5%)
who underwent 124 grafts revealed no significant difference between
off-pump and on-pump groups regarding overall rate of graft patency
(83.5% vs. 84.4%, P = 0.84). No mortality was reported in both groups
at 6-month follow-up.
Conclusions There was a higher incidence in postoperative
complications and mortality in off-pump procedure than the on-
pump. At 6-month follow-up, no significant differences between both
techniques were found in graft patency and mortality.
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Introduction Arterial-venous extracorporal membrane oxygenation
(ECMO) is a rescue tool in acute heart failure after cardiopulmonary
bypass (CPB) when separation from CPB cannot be achieved by
conventional means (volume, inotropes, intra-aortic counterpulsation

S4

IABP). The role of ECMO in this scenario is far from clear and factors
predicting a poor outcome are lacking. However, such indices would be
helpful to find a reasonable approach.

Methods Analysis of a prospective evaluated dataset in a surgical ICU
of a university teaching hospital.

Results In 19 patients (mean age 58 years) with postcardiotomy
cardiogenic shock despite high-dose medication with inotropes and
normal filling pressures, separation from CPB was not possible. These
patients were scheduled for ECMO. The mean preoperative EF was
20.8% and in 47.3% of the patients cardiopulmonary resuscitation
(CPR) had to be performed already before CPB. Eleven patients (57.8%)
received an IABP before ECMO. The most frequent complications in the
ICU were: arrhythmia (63.1%), bleeding (78.9%), renal failure with CRRT
(47.3%) and respiratory failure (paO,/FiO, <250 mmHg) (100%). The
mean duration on ECMO was 6.8 days, mean stay in the ICU was 13.1
days and mean hospital stay was 44.5 days. Only 6/19 patients survived
(31.5%) and were discharged from hospital. These patients except one
had no CPR in the preoperative period.

Conclusions ECMO in acute heart failure after adult open heart surgery
in this series had an enormous high mortality of 68.5%. However, these
results are in line with other series with a reported mortality of 67 to
75.2% [1,2]. CPR in the preoperative setting seems to be a grave sign
for survival and in these patients ECMO is not recommended since
mortality reaches an unacceptable high rate. This statement needs to
be confirmed by an adequate powered trial.
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Introduction An increasing number of cardiac surgery procedures
are performed today in patients >80 years [1]. However, only limited
data are available regarding the postoperative outcome in this patient
group. The aim of this study was to assess quality of life in patients
>80 years after elective cardiac surgery (CS80) compared with younger
patients (60 to 70 years; CS60).

Methods Consecutive CS80/CS60 patients during a 1-year period were
contacted 12 months after cardiac surgery. A structured interview
was performed and quality of life was assessed (SF-36 health survey).
Norm-based scoring (transformed to mean = 50 £+ 10) was analysed.
Sociodemographic and procedure-related data were obtained from
the hospital database. Student’s t-test and the chi-square test were
used to compare both groups.

Results Fifty-three and 52 datasets for CS80 and CS60, respectively,
were available for statistical analysis: mean age was 82.2 + 2.7 years
(CS80) and 64.7 + 2.7 years (CS60, P <0.001). There was no significant
difference of preoperative cardiac function or risk score (ejection
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Figure 1 (abstract P12). Norm-based SF-36 scoring profile: (a) single
components and (b) component summaries.
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fraction: CS80: 54 + 14%, CS60: 54 + 13%; P = 0.78. Euroscore: CS80:
9.3+£0.24,CS60:6.9 £ 3.7, P=0.09). ICU length of stay was 5.3 + 9.1 days
(CS80) and 2.6 + 2.7 days (CS60, P <0.04); hospital length of stay was
15.6 £ 10.1 days (CS80) and 15.1 + 8.5 days (CS60, P = 0.79). The 30-day
mortality rate was 11.5% (CS80) and 5.6% (CS60, P = 0.27), and 1-year
mortality was 16.3% (CS80) and 7.6% (CS60, P = 0.13). SF-36 physical
and mental health components ranged from 44.8 + 10.8 to 542 £ 7.6
(CS80) and from 48.7 + 13.5 to 52.7 £ 7.9 (CS60; Figure 1); physical
function (PF) was significantly lower for CS80 (P = 0.002). Physical
component summary (PCS) was 46.9 + 9.9 (CS80) and 51.3 + 8.8 CS60;
P =0.03); mental component summary (MCS) was 54.7 = 7.9 (CS80) and
50.8 = 12.0 (CS60; P = 0.75; Figure 1).

Conclusions Quality of physical health with only minor limitations was
observed in patients after cardiac surgery aged >80 years as compared
with younger patients (60 to 70 years). There was no difference of
mental health quality between both patient groups. These results
could only be achieved with increased ICU length of stay for patients
>80 years.
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Introduction Theincidence, presentation and risk factors of peripartum
cardiomyopathy in Singapore are not known.

Methods Seven patients’ case notes were reviewed following IRB
approval.

Results Incidence was 1:2,285 deliveries. Symptoms appeared
1 hour post-LSCS delivery intraoperatively to postpartum day 5, with
diagnosis within a few days. Dyspnoea, desaturation, frusemide-
induced diuresis, and CXR evidence of pulmonary congestion/
oedema occurred in all. Troponin | (measured in 6/7 cases) and CKMB
(measured in 5/7) were raised, and then (troponin | repeated in 4/6
and CKMB repeated in 3/5) showed a declining trend. BNP and CRP
(measured in Case 6 only) were raised. 2D-ECHO showed worst LVEF
25 (19 to 35)%, median (range), at time of diagnosis, <25% (Cases 1
and 3), valvular abnormalities (4/7), LV diastolic dysfunction (2/7),
two-chamber enlargement (3/7), one-chamber enlargement (1/7),
and follow-up 2D-ECHO (done in 5/7) showed last LVEF 55 (35 to 65)%,
median (range) (Cases 1 and 6, <45%), and valvular abnormalities (3/7).
All were Asian (except for one German, typical of our hospital’s ethnic
mix), mean age was 29.7 years (with only one older: 38 years), mean
parity was 1.67 (6/7), all had singleton pregnancy, mean BMI was 28.2
(6/7, one with BMI: 36.1), and preterm labour (3/7, two of which had
failed tocolysis with oral adalat and i.v. salbutamol), prostin induction
of labour (3/7), caesarean delivery (3/7), and postpartum haemorrhage
(3/7) were also noted. They were all managed aggressively without
delay. Treatment included oxygen therapy (all), intubation, sedation
and ventilation (6/7), BiPAP (3/7), pleural drainage (2/7), frusemide,
digoxin and ACE inhibitors (for example, perindopril, enalapril) (all),
antibiotic(s) for pneumonia (for example, tazocin, coamoxiclav,
ceftriaxone, clarithromycin, doxycycline, gentamicin, metronidazole)
(6/7), anticoagulant/antiplatelet prophylaxis (for example, fraxiparine,
clexane, aspirin, warfarin) (6/7), beta-blockers (for example, carvedilol,
bisoprolol, labetalol) (5/7), other inotropes, namely dobutamine (2/7, in
one patient with noradrenaline) and milrinone (1/7), and vasodilators,
namely GTN and hydralazine (1/7). Total hospitalisation from time of
diagnosis was 5 to 9 days. Following 4 (1 to 8) months, median (range),
follow-up, 4/7 made full recovery, 1/7 partial recovery, 1/7 temporary
recovery, and 1/7 defaulted. Case 2 resulted in a neonatal death.
Conclusions Possible risk factors are multiparity, preterm labour
requiring tocolysis, prostin induction of labour, and postpartum
haemorrhage.
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Introduction The aim of this study was to compare with control and
each other the levels of serum B12, folic acid and homocysteine at
admission in the cases with thromboembolic diseases.

Methods This study included 100 subjects with acute myocardial
infarctus (AMI), acute pulmonary embolism, deep vein thrombosis,
ischemic cerebrovascular disease (ICD), acute mesentery embolism,
and peripheric artery embolism (PAE), and 110 healthy voluntary
subjects were included in the control group. Vitamin B12, folic acid and
homocysteine levels were examined in the blood samples obtained at
admission, The data were loaded onto SPSS 16 for Windows program.
P <0.05 was considered significant.

Results Mean serum homocysteine and plasma vitamin B12 levels
were significantly higher in the patient group than the control group
(P =0.002 and 0.000 respectively). There was no significant difference
in the levels of folic acid between the patient and control groups. Mean
serum B12 values of the AMI and ICD groups in the patient group were
significantly lower than those of the control group (P <0.05). Serum
folic acid values of the PAE and AMI groups were considerably lower
than the control group (P <0.05). Plasma homocysteine levels were
significantly higher in all patient groups according to their diagnosis
than the control group (P <0.05).

Conclusions Mean serum homocysteine and plasma vitamin B12 levels
were significantly higher in the patient group than the control group
(P =0.002 and 0.000 respectively). There was no significant difference
in the levels of folic acid between the patient and control groups. Mean
serum B12 values of the AMI and ICD groups in the patient group were
significantly lower than those of the control group (P <0.05). Serum
folic acid values of the PAE and AMI groups were considerably lower
than the control group (P <0.05). Plasma homocysteine levels were
significantly higher in all patient groups according to their diagnosis
than the control group (P <0.05).
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Introduction The purpose of this study was to determine the incidence
of asymptomatic deep venous thrombosis (DVT) in long-stay critically
ill patients.

Methods Over an 8-month period, 53 patients were admitted and
anticipated to stay in the ICU for >48 hours. DVT prophylaxis was
provided using low molecular weight heparin (LMWH) or a sequential
leg compression device as medically indicated. Patients had a baseline
Duplex Ultrasound Screening (DUS) examination on admission and
screening on a weekly basis regardless of clinical or laboratory evidence
for DVT. Demographics and ultrasound data were also collected.
Results We studied 53 patients (42 males, mean age (SEM) 57.6 (2.8)
years, illness severity scores APACHE Il 21.3 (0.9); SAPS Il 53.3 (2.3);
SOFA 10.2 (0.2); and ICU stay 35.9 (4.8) days). Eleven (20.8%) of them
developed DVT on day 7.4 (1.8), on DUS. Six patients had lower limb
DVT, five upper limb DVT. Another one had DVT on admission. In
group A (Table 1), six patients (37.5%) developed DVT on day 7.0 (2.4)
without receiving LMWH due to underlying disease (hemorrhagic
stroke, brain injury), but only pneumatic compression. In group B
(Table 1), five patients (13.5%) developed DVT on day 7.7 (2.9) despite
timely and appropriate LMWH administration since ICU admission.
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Table 1 (abstract P15)

Group A Group B Pvalue
n (patients) 6/16 5/37 0.042
APACHE Il 258(3.3) 21.8(2.1) 049
SAPS I 55.5(6.3) 66.4(9.8) 0.55
SOFA 105(1.2) 11219 1.0
Day DVT 70(24) 7.7 (2.4) 0.36
LOSICU 60.2 (37) 71.2(39) 0.53

None of the patients in both groups developed pulmonary embolism.
The difference regarding the incidence between the two groups was
statistically significant (P =0.042, RR: 2.847 (CI: 1.050to 7.721), OR: 4.167
(Cl: 0.989 to 17.55)).

Conclusions According to our results the application of DUS screening
in ICU patients seems to be justified for early, accurate diagnosis of
silent DVT and appropriate therapy.
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Introduction This study was to define characteristics of patients with
pulmonary embolism (PE) admitted to the ICU, and to determine the
usefulness of predictive models of empirical prognostic stratification.
Methods Retrospective study of patients who developed PE during
the ICU stay or were admitted to the ICU for PE for 5 years (2005 to
2010). We analyzed: age, sex, history, diagnosis, complications and
mortality. Univariate analysis using Student t and chi-square tests, and
multivariate using logistic regression.
Results We found 64 patients. Mean age was 64 years (SD 16.2); 51.6%
were women, 18.8% had a neoplasia, 65.5% were admitted for PE
from the emergency room. The rest were: medical (18.8%), surgical
(7.8%) or traumatic (6.3%). In total, 79.7% dyspnea, 34.4% chest
pain, 14.1% cardiorespiratory arrest. The diagnosis was mainly by CT
(71.4%), echocardiography (15.9%) and clinical (12.7%). Of patients,
92.1% had higher D-dimer, 33.3% had elevated troponin |; 66.7% had
right ventricular dysfunction (RVD), 86.1% had pulmonary arterial
hypertension (PAH); 57.8% metabolic acidosis; 42.2% hemodynamic
instability; 44.4% catecholamines, 50% volume administration, 30%
developed ARDS. Of the patients, 31.3% received systemic thrombolysis,
3.1% endovascular treatment. In 4.7% a vena cava filter was placed. In
univariate analysis with regard to mortality we find significant: ARDS
(P <0.00), catecholamines (P = 0.00), acidosis (P = 0.01), hemodynamic
instability (P = 0.02). In multivariate analysis: predictor of mortality
SAPS Il scale (P = 0.04, OR 0.06 (Cl 0.99 to 1.12)). ROC curves for scales
(Geneva, Wells, PESI), finding an area of 0.55, 0.65, 0.47, respectively. In
a univariate analysis with regard to PESI (Il to V), we found significant:
SAPS Il (P = 0.01), age (P = 0.005), PAH (P = 0.03), volume (P = 0.01),
catecholamines (P = 0.00), hemodynamic instability (P = 0.00). In the
multivariate analysis: SAPS Il (P = 0.046, OR 0.071 (Cl 0.86 to 0.99)). In
the univariate analysis with regard to fibrinolysis: SAPS Il (P = 0.00), PESI
(P = 0.00), hemodynamic instability (P = 0.00). The median stay in ICU
was 4 days, ICU mortality was 14.1%.
Conclusions Diagnosis of PE is primarily radiological. The majority
of patients requiring ICU admission have RVD. Troponin has little
sensitivity for the diagnosis of PE. Prognostic stratification scales do not
seem to be reliable predictors of mortality; however, high PESI grades
correlates with high severity illness. Fibrinolysis was not significantly
associated with reduced mortality. Hemodynamic instability, metabolic
acidosis and ARDS were independent predictors of mortality.
Reference
1. Guidelines on diagnosis and management of acute pulmonary embolism.
Eur Heart 1 2008, 29:2276-2315.
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Introduction Diagnosis and treatment of cardiac and circulatory
dysfunction can be error-prone and relies heavily on clinical intuition
and experience. Model-based approaches utilising measurements
available in the ICU can provide a clearer physiological picture of a
patient’s cardiovascular status to assist medical staff with diagnosis and
therapy decisions. This research tests a subject-specific cardiovascular
system (CVS) modelling technique on measurements from a porcine
model of acute pulmonary embolism (APE).

Methods Measurements were recorded in five pig trials, where
autologous blood clots were inserted every 2 hours into the jugular
vein to simulate pulmonary emboli. Of these measurements only a
minimal set of clinically available or inferable data were used in the
identification process (aortic and pulmonary artery pressure, stroke
volume, heart rate, global end diastolic volume, and mitral and tricuspid
valve closure times). The CVS model was fitted to 46 sets of data taken
at 30-minute intervals (t = 0, 30, 60, ..., 270) during the induction of
APE to identify physiological model parameters and their change
over time in APE. Model parameters and outputs were compared with
experimentally derived metrics and measurements not used in the
identification method to validate the accuracy of the model and assess
its diagnostic capability.

Results Modelled mean ventricular volumes and maximum ventricular
pressures matched measured values with median absolute errors
of 4.3% and 4.4%, which are less than experimental measurement
noise (~10%). An increase in pulmonary vascular resistance, the main
hemodynamic consequence of APE, was identified in all the pigs and
related well to experimental values (R = 0.68). Detrimental changes in
reflex responses, such as decreased right ventricular contractility, were
noticed in two pigs that died during the trial, diagnosing the loss of
autonomous control. Increases in the ratio of the modelled right to left
ventricular end diastolic volumes, signifying the leftward shift of the
intraventricular septum seen in APE, compared well with the clinically
measured index (R = 0.88).

Conclusions Subject-specific CVS models can accurately and
continuously diagnose and track acute disease-dependent cardio-
vascular changes resulting from APE using readily available measure-
ments. Human trials are underway to clinically validate these animal
trial results.
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Introduction Ventricular driver functions are not readily measured
in the ICU, but can clearly indicate the development of pulmonary
embolism (PE) otherwise difficult to diagnose. Recent work has
developed accurate methods of measuring these driver functions
from readily available ICU measurements. This research tests those
methods by assessing the ability of these driver functions to diagnose
the evolution of PE.

Methods PE was induced in five pigs with cardiac measurements
taken every 30 minutes. Pig-specific driver functions are estimated at
each time point from aortic artery pressure waveforms. Increases over
time in two validated model-based metrics indicate PE: pulmonary
artery resistance (Rpul); and the Right Ventricle Expansion Index (RVEI).
Rpul and RVEI at each time point were paired to specific points on
the right driver function that change as PE is induced. The significant
points of interest are: (1) left-shoulder (LS) of the right driver function
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(correlated with the dead-space volume); (2) maximum pressure
gradient (MPG) of the right driver function (related to compliance); and
(3) the total area (TA) of the right driver function (analogous to work
done by the ventricle). Correlations are calculated for each pig, and for
measurements and driver functions averaged across all five pigs to see
a general trend.

Results Pig-specific correlations were median (range): (1) RVEI to LS:
0.56 (range: 0.33 to 0.99); (2) RVEI to MPG: 0.59 (range: 0.25 to 0.99);
and (3) Rpul to TA: 0.53 (range: 0.04 to 0.85). Correlation levels were
not consistent across pigs or metrics with the maximum for each pig
across the three metrics of (0.99, 0.85, 0.56, 0.54, 0.59), indicating inter-
pig variability in the experimental response to PE and its impact on the
identified driver functions. Averaging the data and driver functions
over the five-pig cohort yielded excellent correlations between Rpul,
RVEI and the estimated right driver function of: (1) RVEI to LS: R = 0.98,
(2) RVEI to MPG: R = 0.98; and (3) Rpul to TA: R = 0.96. These results
show the potential diagnostic capability of this approach in this limited
animal trial.

Conclusions This research suggests that PE can be diagnosed and
tracked from knowledge of a model-based driver function developed
from readily available ICU measurements. Further animal and human
validation is required to confirm these results.

P19

Pulmonary embolism in medical-surgical ICU patients

D Heels-Ansdell', N Zytaruk', M Meade', S Mehta?, R Hall?, R Zarychanski,
M Rocha', W Lim', F Lamontagne®, L McIntyre®, P Dodek’, S Vallance?,

A Davies®, DJ Cooper?, DJ Cook!

"McMaster University, Hamilton, Canada, “Mount Sinai Hospital, Toronto,
Canada, *Capital Health — QEll, Halifax, Canada; “Cancer Care Manatoba,
Winnipeg, Canada; *Sherbrooke Hospital, Quebec, Canada; *Ottawa Health
Research Institute, Ottawa, Canada; ’St Paul’s Hospital, Vancouver, Canada;
8Alfred Hospital, Melbourne, Australia

Critical Care 2011, 15(Suppl 1):P19 (doi: 10.1186/cc9439)

Introduction Pulmonary embolism (PE) is a feared complication
of critical illness. PE is difficult to diagnose during critical illness
due to the nonspecificity of signs and symptoms and low index of
suspicion in practice. Our objective was to examine the antecedent
characteristics and hospital course of patients who were diagnosed
with PE during critical illness in the context of an international trial of
thromboprophylaxis (NCT00182143).

Methods Research coordinators documented all clinical, laboratory,
radiologic and autopsy criteria relevant to PE, which was a secondary
outcome for this multicenter trial. Patients with a possible PE were
adjudicated in quadruplicate; those considered possible, probable
or definite PE were considered in this analysis. PEs were considered
clinically suspected if the ICU team conducted tests seeking a diagnosis;
otherwise, they were incidental.

Results In 3,659 patients, PE was clinically suspected in most patients
who were diagnosed with a prevalent PE at ICU admission (12/14,
85.7%) or incident over the course of the ICU stay (57/64, 89.1%).
Among 64 patients who developed a PE, only three (4.7%) had
prehospital DVT or PE. Within the index hospitalization, before or after
the PE diagnosis, additional acute deep venous thromboses occurred
atany site in 27 (42.2%) patients with PE. Patients without PE compared
with those with PE appear to have a shorter duration of ventilation
(median, interquartile range) (5 (2, 11) days vs. 12 days (5.5, 20.5),
P <0.001), duration of ICU stay (9 (6, 16) days vs. 20.5 (13, 35), P <0.001),
and hospital stay (21 (13, 40) days vs. 35 (21.5, 58.5), P <0.001), and a
lower ICU mortality (15.2% vs. 31.8%, P = 0.005) and hospital mortality
(22.8% vs.31.3%, P=0.13).

Conclusions The majority of PEs in these medical-surgical ICU patients
were clinically suspected rather than incidental findings. More than
one-half of the PEs developed in the absence of leg or other venous
thromboses; in some cases, additional venous thromboses post-dated
rather than pre-dated the PE. PE was associated with significantly
increased morbidity and mortality in this ICU population.
Acknowledgements For the PROTECT Investigators, CCCTG and
ANZICS-CTG.
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Introduction Deep venous thrombosis (DVT) of lower extremities
is a well-known complication in critically ill patients, but data for
DVT prevalence in upper venous districts are rare. To explore the real
prevalence of DVT in ICU patients, intensivists’ routine ultrasound (US)
surveillance was extended to include upper vein districts.

Methods This before-and-after intervention study included patients
admitted to our ICU of a tertiary referral center for trauma and ECMO
assistance (CareggiTeaching Hospital, Florence, Italy). The level I vascular
US consists of evaluation of the lumen, and complete compressibility of
the vein compression: it is performed by the intensivist on duty within
the first 24 hours after ICU admission, every 7 days of the ICU stay or
in cases of suspected DVT. A level Il US examination is performed by a
vascular specialist as a second opinion in cases of unclear or positive
level | examinations. In 2010, the DVT surveillance protocol was
extended to assess from lower extremities to include also the proximal
upper extremities (axillary, brachial, cephalic veins) and internal jugular
veins. DVTs already present at ICU admission were not included in the
study, as well as central venous catheter (CVC)-related thrombosis less
than 3 mm of thickness.

Results In 2009, 436 patients were admitted to our ICU (male sex
44%, mean age 57 years, mean SAPS Il 36.6). Among the 436 patients
admitted, a total of 466 level | examinations: eight cases of lower
extremities DVT were diagnosed (1.8% of patients admitted) at level
| examination. After introduction of expanding level | US surveillance
(January to October 2010), 321 patients were admitted to our ICU (male
sex 64%, mean age 55 years, mean SAPS | 37.6). A total of 358 level |
examinations were performed. Expanding surveillance to upper venous
districts, a significantly higher DVT rate (25 cases, 7.8%; P <0.0001) at
level | examination was found, all confirmed by the level Il examination.
In details, lower extremities DVTs were nine (2.8%), upper extremities
DVTs 16 (5%), 11 of which were CVC-related at internal jugular vein.
Mean time between admission and DVT diagnosis was 9.1 days.
Conclusions The lower extremities DVT represent only the tip of the
DVT iceberg in critically ill patients. Our results suggest that routine
intra-ICU US surveillance should include all venous districts, with
particular care of those in which intravascular devices are positioned.
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Introduction A recent randomized trial (CLOTS-1) has called into
question the utility of antiembolic stockings (AESs); another trial
(CLOTS-2) suggested harm with below-knee compared with above-
knee AESs. AESs and pneumatic compression devices (PCD)s could
represent important co-interventions in a heparin thromboprophylaxis
trial if exposure was lengthy and frequent. Our objective was to
document the use of AESs and PCDs applied per protocol and by
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protocol violation in a trial comparing UFH versus LMWH in medical-
surgical ICU patients (NCT00182143).
Methods A total of 3,659 patients were recruited internationally. The
blinded study drug was administered daily in the ICU. Mechanical
prophylaxis was only protocolized for use if anticoagulant prophylaxis
was contraindicated (major bleeding, high risk for major bleeding, or
suspected or proven heparin-associated thrombocytopenia). Research
coordinators prospectively documented daily exposure to study drugs
and mechanical prophylaxis.
Results A total of 3,659 patients were enrolled for a median (IQR) ICU
stay of 9 (5, 16) days. AESs were used per protocol in 17.1% of patients
for 1 (1, 1) day; 14.1% of the patients had knee-length stockings. AESs
used in violation of the protocol occurred in only 2.6% of patients (1.9%
of the patients had knee-length stockings), for which the duration of
exposure was 1.5 (1, 4) days. PCDs were used per protocol in 11.1%
of patients for 1 (1, 3) days, and in 1.8% of patients for 2 (1, 3) days in
violation of protocol.
Conclusions In keeping with uncertain effectiveness of mechanical
thromboprophylaxis, and emerging evidence about harm with
knee-length stockings, the co-intervention of mechanical thrombo-
prophylaxis on the results of the PROTECT testing anticoagulant
thromboprophylaxis trial will be minimal. AES and PCD use was brief,
and largely reserved for days when heparin was contraindicated, as per
clinical practice.
Acknowledgements For the PROTECT Investigators, CCCTG and
ANZICS-CTG.
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Introduction Venous thrombosis of the upper extremity is a
recognized complication of critical illness. The objective of this study
was to describe the incidence and characteristics of upper-extremity
thromboses in patients who were enrolled in an international trial that
compared UFH versus LMWH as prophylaxis for VTE (NCT00182143).
Methods We recorded the location, extent and prior catheterization of
all patients who had upper-extremity venous thromboses confirmed by
compression ultrasonography or computed tomography. No patients
were routinely screened for upper-extremity thromboses. We excluded
prevalent thromboses found within 72 hours of ICU admission. If a
patient had both deep and superficial thromboses, we categorized
as deep; if a patient had both proximal and distal thromboses, we
categorized as proximal. We defined catheter-related thromboses as
partial or complete noncompressibility of the same or a contiguous
segment in which a catheter had been inserted within the previous
72 hours. Events were adjudicated in duplicate by physicians blinded
to study drug and each others’ assessments.

Results Among 3,659 patients, 72 (2.0%) developed upper extremity
thrombosis involving 129 unique venous segments. Of 72 patients,
35 (48.6%) patients had thromboses in more than one segment. Most
thromboses (86, 66.7%) were on the right side. Most of these were
deep (56, 77.8%), but a few were superficial (16, 22.2%). Most had
proximal thromboses (65, 90.3%), but a few had distal (7, 9.7%). The
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three commonest sites of thrombosis were the internal jugular (29.5%),
subclavian (18.6%) and cephalic (17.8%) veins. Less commonly affected
were the brachial (12.4%), axillary (8.5%), basilic (8.5%), innominate
(3.9%) and external jugular (0.8%) veins. Overall, 69 (53.5%) thromboses
were catheter-related.

Conclusions In medical-surgical patients who are receiving heparin
prophylaxis, upper extremity DVT was uncommon, occurring in 2% of
patients. These thromboses may be clinically important, because the
majority is proximal and three-quarters are deep. Revisiting the need
for central vascular access daily is underscored by the finding that half
were catheter-related.

Acknowledgements On behalf of the PROTECT Investigators, CCCTG
and ANZICS-CTG.
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Introduction Recent studies reported that real-time ultrasound
guidance for internal jugular vein catheterization is useful in infants.
However, this technique is sometimes difficult even for skilled
physicians. The aim of our study is therefore to evaluate the success rate
and the complication rate of this technique performed by ultrasound-
trained pediatric intensivists in neonates.
Methods Fifteen consecutive term neonates (mean weight 3.9 + 1.1 kg)
needing a central venous access for intensive care treatment were
prospectively studied for ultrasound-guided internal jugular vein
cannulation. Patients’ age, weight, time for cannulation, catheter size,
central venous time permanence, success rate and complications rate
were recorded.
Results Cannulation was successful in all 15 infants. The right internal
jugular vein was used in 90% of the patients enrolled, while in the
remaining 10% the left internal jugular vein was used. The overall
complication rate was 22%. We had only one major complication (2%):
lung pneumothorax. Minor complications were: multiple skin and vein
punctures (9%), Seldinger wire kinking (7%) and venous hematomas
(4%). Time required for complete cannulation was 8 + 4.3 minutes,
while the mean duration of the central venous catheter was 5 + 5 days.
Conclusions Our results suggest that ultrasound assistance for central
vein cannulation can be easily performed by well-trained physicians in
neonates. Particular solutions (increase of the tilting angle of the bed,
use of soft nitilon tip guide wire and the transfixation technique) can be
sometimes requested to increase the success rate of our procedures. In
accordance to these considerations, US-guided CVC placement should
be probably considered as the first choice method for catheterization
in infants.
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Introduction Gallbladder (GB) abnormalities are frequently seen
in critically ill ICU patients. The purpose of the study was to evaluate
protocolized GB US examination in medical decision-making.

Methods In this prospective study a twice per week GB US examination
was performed in critically ill patients under mechanical ventilation
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(MV) for a period of 8 months independently of liver biochemistry to
identify GB abnormalities. Hepatic dysfunction was defined as bilirubin
>2 mg/dl and/or alkaline phosphatase >200 1U/I [1]. US findings that
were evaluated included: gallbladder wall thickening, gallbladder
distention, striated gallbladder wall, pericholecystic fluid and
gallbladder sludge. We also recorded associated clinical and laboratory
parameters: fever, WBC, MV status, liver function and administration
of parenteral nutrition, analgesics, pressor agents, and predisposing
factors that were associated with high incidence of acute acalculous
cholecystitis (AAC).
Results We included 53 consecutive patients (42 males, mean age
57.6 + 2.8 years, illness severity scores APACHE Il 21.3 £+ 0.9; SAPS
I 53.3 £ 2.3; SOFA 10.2 £+ 0.2; and mean ICU stay 35.9 + 4.8 days) of
which 25 (47.2%) had at least one US findings. Sixteen patients (30.2%)
had two or more US findings. Only six patients (24%) with ultrasound
findings had also concomitant hepatic dysfunction while 19 (76%)
with positive ultrasound findings did not have; difference statistically
significant (c?, P = 0.03). Of the remaining 19 patients, three patients
had increased y-GT only (=150 1U/I, 415.3 £ 50.2), and two patients had
increased SGPT only (=150 IU/l, 217.5 + 31.2). Three patients having US
findings compatible with AAC underwent open cholecystectomy. Only
one of them had concomitant hepatic dysfunction, as defined. Patients
experiencing two or more US findings and/or liver dysfunction but not
ACC were medically managed including gastric drainage, modulation
of antibiotic therapy and/or interruption of nutrition until resolution
of US findings or improvement in laboratory findings. In nine patients
with US findings without hepatic dysfunction or increased y-GT /SGPT,
enteral or parenteral nutrition was stopped and were monitored, until
improvement.
Conclusions Routine GB US examination was able to guide surgical
therapy for AAC despite the absence of liver dysfunction. Also, it was
useful to guide the medical therapy and the administration of nutrition
during the ICU stay.
Reference
1. Limdi JK, Hyde GM: Evaluation of abnormal liver function tests. Postgrad
Med J2003,79:307-312.
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Introduction Transthoracic echocardiography (TTE) has an important
role in the diagnosis of shock in the ICU. There is evidence that
noncardiologist residents can address simple clinical questions in the
ICU with TTE [1]. We conducted this study to evaluate whether ICU
fellows, with minimal focused training in TTE, could reliably acquire
good-quality images in critically ill patients.

Methods After research ethics board approval, 19 adult patients
requiring echocardiography as per the attending physician were
enrolled. Patients were enrolled if they were hemodynamically
unstable and were adapted on the ventilator. Each patient underwent
TTE by one of the certified echocardiographers and then subsequently
by a blinded ICU fellow with minimal training in TTE (3-day ultrasound
course, 7 hours hands-on training). All images were reviewed offline
independently and graded [2] by two blinded reviewers. Interobserver
agreement was measured using the intraclass correlation (ICC). Image
quality was graded on a scale from 1 (excellent) to 4 (very poor) and
the composite image score (total score out of a possible 20 for five
views: parasternal short and long axis, apical, subcostal and IVC views)
was compared between groups using the Wilcoxin paired test. Each
patient’simages were further analysed to assess whether the images of
LV, RV and IVC had been acquired.

Results Nine patients were diagnosed with cardiogenic, eight with
distributive and two patients with hypovolemic shock at the time of
enrollment in the study. A total of 169 images were analysed. The ICC
for interobserver agreement was good (0.8). There was no statistical
difference between the composite image scores acquired by ICU fellows
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(12.3+0.7) (mean £ SE) in comparison with certified echocardiographers
(11 £ 0.6, P = 0.08). However, the ICU fellows could not acquire images
of the RV or LV in five out of 19 patients (26%) in comparison with
corresponding images by certified echocardiographers.

Conclusions ICU fellows, with minimal focused training in TTE,
can acquire images that are comparable in quality with certified
echocardiographers in our institution. However, they are not able to
acquire images of the LV or RV in over 25% patients as compared with
certified echocardiographers. Minimal focused training in TTE may not
be enough when managing critically ill patients.
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Introduction Echocardiography in the intensive care unit (ITU) has
been shown to be a valuable aid to clinical decision-making [1-3].
Currently, there is no formal training process for intensivists wishing
to learn echocardiography in the United Kingdom, and there is little
information on the current state of clinical practice.

Methods A structured questionnaire was sent to each intensive care
unit in the United Kingdom. The questionnaire detailed information
regarding the availability of echocardiography and the frequency
that echocardiograms are performed in the ITU. We enquired after
the level of training in echocardiography by intensivists, the reporting
process and availability of currently provided training. Opinions on the
necessity of formalised training and the level of that training were also
sought.

Results Responses were obtained from 32 units ranging in size from
five to 35 critical care beds. A total of 53.13% have their own dedicated
echo machine. Only 15.6% have a transoesophageal probe. In 28% of
ITUs echocardiograms are performed by intensivists; however, only
25% of ITUs currently offer echocardiography training to intensive
care trainees. Seventy-eight per cent of respondents believed that ITU
physicians should have at least intermediate echocardiography skills;
97% respondents believed that a national training programme should
be established for echocardiography practice by ITU physicians.
Conclusions Echocardiography is currently widely used in ITUs
throughout the United Kingdom but is often being performed by
physicians with little or no formal training. There is almost unanimous
support for a national structure and a formalised curriculum to achieve
safe widespread training.
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Introduction The purpose of this study was to determine the clinical
and economic impact of hemodynamic monitoring in intensive care
with the ImaCor TEE monitoring system, including a miniaturized,
detachable, single-use probe (the ImaCor ClariTEE™). TEE has been
cited as especially appropriate for hemodynamic monitoring because
abnormalities are multifactorial; or example, hypovolemia, LV and RV
dysfunction, tamponade. Unlike conventional probes, the ClariTEE™
was designed and cleared by the FDA to remain indwelling for 72 hours
of episodic hemodynamic monitoring.
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Methods The ImaCor system was used to monitor 46 postcardiac
surgery patients at two institutions and 68 general ICU patients at
eight institutions. Effects on management were recorded and analyzed
retrospectively. Economic impact was estimated from [1-4].

Results In 46 postcardiac surgery patients, surgical re-exploration was
avoided in five patients (11%), and fluid and pressor administration
changed in 23 patients (50%). TEE monitoring also detected tamponade
requiring reoperation and helped optimize the LVAD flow rate. Even
without including likely reductions in acute kidney injury, a common
complication [5], estimated hospital charges (see [1-4]) were reduced
by $12,000 per patient. In 68 general ICU patients, fluid and pressor
administration was changed in 28 patients (41%), reducing estimated
hospital charges by $7,400 per patient.

Conclusions TEE monitoring demonstrated the potential to improve
hemodynamic management; expected to reduce hospital stay [6,7]:
even small amounts of mild instability significantly increase hospital
stay and charges [4]. TEE monitoring also demonstrated the potential
to avoid reoperation postcardiac surgery. Reoperation significantly
increases morbidity (low cardiac output, acute renal failure, sepsis),
vent time, ICU stay and mortality [8]; also cost [1]. Although further
study is needed, TEE monitoring has shown potential for significant
clinical and economic impact.
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Introduction Acute respiratory failure does not always present in
conditions that are ideal for immediate diagnosis, which sometimes
compromises outcome. Physical examination and bedside radiography
are imperfect, resulting in a need for sophisticated test results that
delay management. Recently, a decision tree utilizing bedside
ultrasonography has been proposed to guide diagnosis of severe
dyspnoea. This study examines the relevance of this approach to
diagnose acute respiratory failure in the emergency room (ER).
Methods This prospective study was conducted in university teaching
hospitals over 1 year investigating 59 consecutive adults patients
admitted to the ER with acute respiratory failure. At arrival, two
diagnosis approaches have been performed: Standard (established
using standardized tests and not including ultrasound data), and
Ultrasound (derived from the ultrasound decision tree). Investigators
did not participate in patient management, and were blinded to the
data from the other group. We compared diagnosis results from both
approaches (Standard and Ultrasound) with the official diagnosis
established at the end of the hospitalization by the ER staff. The internal
review board of the hospital approved this study. The MacNemar test
was used to analyse the error rate. The means were compared using
Student’s t test.

Results The error rates were 30% and 10% in the Standard and Ultra-
sound groups, respectively (MacNemar test, P <0.02). The number of
erroneous initial diagnoses was significantly greater using conventional
tools in patients with pneumonia and pulmonary oedema (Standard vs.
Ultrasound, P <0.05). More patients received inappropriate therapy in
the Standard than in the Ultrasound group (35% vs. 15%, P <0.05).
Conclusions Ultrasound generates standardized and reproducible
patterns, which have been proposed to help bedside diagnosis in
patients admitted to the ER with acute respiratory failure. Our data
highlight a significant improvement of initial diagnosis accuracy using
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this tool. Chest ultrasound performed by physicians in charge of ERs
appears to be one of the most promising techniques for management
of patients admitted to the ER with acute respiratory failure and should
rapidly expand in the near future.
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Introduction There is increasing recognition of the utility of focused
echocardiography in critically ill patients and a need for suitable
training programmes to be developed to meet the specific needs of
critical care. Critical care communities across Europe have struggled
to implement focused echocardiography into everyday clinical
practice. We aim to determine whether a training programme could
be implemented during a year of advanced intensive care training
in a region where none of the critical care consultant body had
accreditation in echocardiography, and to establish the perceived
training requirements in critical care echocardiography in our region
and to evaluate what information clinicians wished to obtain from a
focused echocardiography examination.
Methods Trainees attended a course designed for echocardiography
in a peri-arrest situation. Local cardiac anaesthetists with experience
in transthoracic echocardiography were recruited as mentors. Data
archiving protocols were established. Trainees performed an initial
10 scans directly supervised on the cardiac ICU. A further 40 scans
were completed independently on the general ICU. A logbook was
maintained and the scans reviewed with a mentor prior to final sign
off. This process was supported by a regional educational meeting
where personnel interested in echocardiography reviewed the types of
training provided and how this matched local needs and resources. This
included trainees and trainers in intensive care medicine, anaesthesia
and acute medicine.
Results Although 91% of doctors wished to incorporate focused
echocardiography into their clinical practice, only 36% had undergone
any focused echocardiography training and only 5% had focused
echocardiography accreditation. The majority of respondents wished
only to incorporate eyeball assessments of ventricular function but
did not wish to perform more complex examinations such as Doppler
assessment.
Conclusions It is possible to implement a simple training programme
in echocardiography in an intensive care medicine department with no
prior experience in critical care echocardiography. Within our region
thereis strong demand for simple training in focused echocardiography
rather than a higher level of accreditation currently offered by many
courses.
References
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Introduction Left ventricular mass (LVM) is considered an independent
cardiovascular risk factor. Today we have new cardiac imaging methods
for its calculation, which are incorporated into the already established
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classic. The aim of the study was to assess a comprehensive analysis of
the correlation of LVM between two different diagnostic techniques,
transthoracic echocardiography (TTE) and 64-slice multidetector
computed tomography (MDCT).

Methods A prospective cohort of 102 patients’' LVM was quantified by
TTE and MDCT in a row and blind study. We used the following test:
intraclass correlation coefficient absolute agreement (ICCA) as a mixed
model, concordance correlation coefficient of Lin (CCCL) to evaluate
the accuracy, Passing—Bablock regression (PBR) to detect systematic
errors and finally the range of Bland-Altman agreement.

Results There were 57 (55.8%) males, mean age 65 + 13 years. ICCA
was 0.67 (95% Cl: 0.30 to 0.84), P <0.001; the CCCL was 0.67. The PBR
(Y=A+B*X)was:A=-29 (95% Cl: =170 to 64), B=0.70 (95% CI: 0.51
to 0.98). The range of agreement of Bland-Altman showed a mean of
X (TTE) - Y (MDCT) = -37.8 (95% Cl: 47 to 72) g, there were two cases
below the lower limit.

Conclusions Both methods show a level of consistency and acceptable
accuracy, showing no systematic error constant rate (interval A contains
0) but there seems to be a discrete proportional error (interval B does
not contain 1). As shown, the Bland-Altman range seems to slightly
overestimate the TTE value against the MDCT, probably related to the
quality of the echocardiography window.
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Introduction Valvular calcification represents a form of atherosclerosis
similar to that produced in the wall of the coronary arteries, so that the
presence of mitral annular calcification (MAC), aortic valvular sclerosis
and aortic root (AVRS) detected by transthoracic echocardiography
(TTE) is associated with an increased risk for developing coronary
artery disease (CAD). Coronary calcification and intracoronary lesions
can be assessed by non-invasive coronary multidetector computed
tomography (MDCT). The aim of this study was to determine whether
a global valvular calcium score (GVCS) and/or partial (MAC and AVRS)
assessed by TTE can predict critical values of calcium at the level of
the coronary wall, the Agatston score (AS) and/or the presence of
significant coronary lesions detected using MDCT.

Methods A prospective cohort of 82 patients with intermediate
probability of CAD was referred for MDCT and then aTTE was performed
in a blind way to calculate the GVCS and partial (range 0 to 15).
Results Mean age 65 + 13 years, 46 (56.1%) males. The area under the
curve (AUC) of AS was 0.69 (95% Cl: 0.5 to 0.82), P = 0.05. The cut-off
value of AS for a higher predictive value to identify the presence of
CAD was >350 with a sensitivity (S) of 46%, specificity (E) of 86% and
a positive predictive value (PPV) and negative predictive value (NPV)
of 60% and 78%, respectively. The GVCS value for an AS >350 with
a higher predictive value was 9. The AUC of GVCS was 0.73 (95% ClI:
0.57 to 0.90), P = 0.01 so that a GVCS =9 predicts the presence of CAD
with S = 36%, E = 97%, PPV = 83% and NPV = 79%. Spearman’s rho
correlation coefficient showed a direct association between AS and
GVCS (r=0.29, P=0.03), between AS and MAC (r=0.30, P =0.03) as well
as between AS and AVRS (r = 0.42, P = 0.004). The same coefficient was
used to calculate the association between the presence of significant
CAD (=50% stenosis) detected by MDCT and GVCS (r=0.32, P = 0.005),
MAC (r = 0.06, P >0.05) and AVRS (r = 0.26, P = 0.03). When studying
the relationship between single-vessel, double-vessel or triple-vessel
CAD and GVCS, MAC and AVRS the following results were obtained
respectively:r=0.33 (P=0.004), r=0.06 (P >0.05) and r=0.26 (P =0.03).
Conclusions The quantification of valvular calcification using a GVCS
by TTE correlates well with the presence of CAD detected by MDCT. This
association was stronger when AVRS was used compared with MAC.
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Introduction Haemodynamic monitoring is essential for the manage-
ment of critically ill patients. Currently there are various techniques
available in clinical practice to measure cardiac output (CO) in ICUs
including pulmonary artery catheter (PAC), oesophageal Doppler,
lithium dilution cardiac output (LiDCO) and pulse-induced contour
cardiac output (PiCCO) studies. In recent times PAC has been used less
with less invasive methods becoming more popular. We conducted a
telephone survey of the current CO monitoring practices in adult ICUs
in the United Kingdom.

Methods All general adult ICUs in the United Kingdom were surveyed
via telephone. The nurse-in-charge or the senior physician for the shift
was consulted to ascertain which cardiac output monitors (COMs) were
available for use, which was their first choice and if they used PAC in the
past 12 months.

Results A total of 225 adult ICUs were surveyed and all the replies were
recorded on paper (98% response). Two hundred and eleven (96%)
units used at least one form of COM while the rest of the 14 units did not
use any COM tool. One hundred and two (48%) use more than one form
of cardiac output monitoring. Oesphageal Doppler was most popular
(86/211,41%), followed by LiDCO and PICCO both used in 73/211 (35%)
of the units, and pulse contour analysis (14/109, 7%). Seven out of 211
(3%) units still use PAC as the preferred method of COM, of these two
had other COM devices available and five used PAC only. Forty-six out
of 211 (22%) units were using PAC at least occasionally. In contrast, a
similar survey performed in 2005 [1] found PAC (76%) and oesophageal
Doppler (53%) devices to be most commonly available. Among the
other techniques. 33% of the ICUs use PiCCO and a further 19% use
LiDCO systems for CO monitoring (Table 1).

Table 1 (abstract P32). Frequency of cardiac output monitoring across the
United Kingdom

2005 [1] 2010
PAC 76% 22% (46)
Doppler 53% 41% (86)
LiDCO 19% 35% (73)
PICCO n/a 35% (73)
WC analysis 33% 7% (14)
Other 8% n/a

Conclusions The results show the changes in COM over the past

5 years in comparison with a previous survey in 2005 [1]. There appears

to be a steady decline in the use of PACs, with oesophageal Doppler

becoming the most popular method of COM. LiDCO and PiCCO are

used equally throughout the United Kingdom, with pulse contour

analysis becoming less popular.
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Introduction Adequate and prompt implementation of hemodynamic
monitoring is an essential component in the management of critically
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ill patients. The goal of the present survey is to assess hemodynamic
monitoring strategies in Swiss ICUs.

Methods A self-reported Web-based questionnaire (36 multiple-
choice questions) was sent by email to available physicians in charge
of adult critically ill patients in Swiss ICUs. The survey examined two
subjects: the monitoring tool used and how the clinicians address fluid
responsiveness. Results where expressed as frequency (% of all replies)
and/or presented as a mean rate.

Results We obtained 130 replies from 71% of selected Swiss ICUs
(general, surgical, medical, etc.). Devices available were: echocardio-
graphy (Echo): 94.5%, PiCCO: 87.3%, Swan-Ganz: 80%, FloTrac™: 21.8%,
oesophageal Doppler: 16.4%, LiDCO: 10.9%. The most often device
used was: PiCCO: 56.7%, Swan—-Ganz: 30.7%, Echo: 8.7%, FloTrac™: 3.1%,
LiDCO: 0.8% respectively. Clinicians classified (from 1 to 5) the available
devices in various situations as follows: during cardiogenic shock:
Swan-Ganz (4.27), Echo (4.26), PiCCO (3.62), FloTrac™ (2.43); during
septic shock: PiCCO (4.32), Swan-Ganz (3.76), Echo (3.32), FloTrac™
(2.59); during ARDS: PiCCO (4.09), Swan-Ganz (4.01), Echo (3.39),
FloTrac™ (2.4). For most of the clinicians, the targeted arterial blood
pressure was: 60 to 65 mmHg for 56.2%, 65 to 70 mmHg: 26.9%, 55
to 60 mmHg: 7.7%, 70 to 75 mmHg: 4.6% respectively. The parameters
used to predict fluid responsiveness were: PPV: by 58.5% of clinicians,
Echo parameters: 55.8%, passive leg rising (PLR) test: 53.8%, SVV: 50.0%,
GEDV:45.5%, CO:45.4%, ScVOZ:43.1 %, systemic arterial pressure: 41.5%,
pulmonary artery occlusion pressure (PAOP): 34.6%, EVLW: 33.3%, SVO,;:
31.9%, central venous pressure: 30.8%, variation of inferior vena cava
diameter: 27.5%, ITBV: 21.4%, fluid balance: 14.6%, inferior vena cava
diameter: 12.5%. Parameters used to stop the vascular filling were:
high EVLW: by 51.8% of clinicians, high PAOP: 50.9%, low PPV: 42.6%,
high GEDV: 42.0%, disappearance of lactates: 41.9%, Echo parameters:
39.5%, negative PLR test: 38.0%, high ITBV: 30.4%, increase in oxygen
requirement: 25.6%, normal CO: 23.3%, elevated CO: 6.2%, high ScVO,;:
18.6%, high SVO,: 13.3%.

Conclusions This study suggests that clinicians use diverse monitoring
methods. Moreover, regarding the parameters used for the fluid
management strategy, several parameters are used without a clear
predominance for one of them. Furthermore, static indices remain
used.
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Introduction Monitoring of the cardiac index (Cl) is a cornerstone of
intensive care. Nevertheless, most of the techniques based on indicator
dilution and/or pulse contour analysis require central venous and/or
arterial catheters. Several surrogate markers have been suggested to
estimate Cl including ScvO,, central venous-arterial CO, difference
(CVACO,D) as well as body surface temperatures and their differences
to body core temperature (BCT). It was the aim of our prospective
study to evaluate the predictive capabilities of CVACO,D, ScvO,, surface
temperatures and lactate regarding Cl.

Methods In 53 patients (33 male; 20 female) with PiCCO monitoring,
106 datasets including surface temperatures of great toe, finger pad,
forearm and forehead using an infrared noncontact thermometer
(Thermofocus; Tecnimed) as well as lactate, ScvO,, CVACO,D and pulse
pressure (PP) were measured immediately before PiCCO thermodilution
providing Cl and SVRI. Statistics: SPSS 18.0.

Results Patients: 17/53 (32%) ARDS; 14/53 (26%) liver cirrhosis; 13/53
(25%) sepsis; 4/53 (8%) cardiogenic shock; 5/53(9%) various aetiologies.
Thermodilution-derived Cl significantly correlated to the temperatures
of the forearm (r=0.465; P <0.001), great toe (r= 0.454; P <0.001), finger
pad (r=0.447; P <0.001) and forehead (r = 0.392; P <0.001) as well as to
ScvO, (r=0.355; P <0.001), SCVACO,D (r = -0.244; P = 0.011) and pulse
pressure (r=0.226; P = 0.019), but not to lactate (r = -0.067; P = 0.496).
ROC analysis regarding the critical threshold of CI <2.5 I/minute*sgm
demonstrated the highest predictive capabilities for the differences
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(BCT - T-forearm) (ROC-AUC 0.835; P = 0.002; cut-off 4.6° sensitivity
89%; specificity 71%) and (BCT - T-finger pad) (ROC-AUC 0.757;
P=0.017) as well as ScvO, (ROC-AUC 0.744; P = 0.024). SCVACO,D (ROC-
AUC 0.706; P = 0.056) and lactate (ROC-AUC 0.539; P = 0.718) were not
predictive. Multiple regression analysis (R = 0.725) demonstrated that
age (P <0.001), PP (P <0.001), T-forearm (P = 0.024) and the difference
(BCT - T-toe; P = 0.035) were independently associated with CI.
Conclusions Body surface temperatures and their differences to BCT
are useful to estimate Cl. The difference (BCT - T-forearm) provided the
largest ROC-AUC (0.835; P = 0.002) regarding Cl <2.5 |/minute*sqm.
SCVACO,D does not provide information in addition to body surface
temperatures and ScvO,.
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Introduction The difference between central venous (ScvO,) and
mixed venous oxygen saturation (SvO,) may vary widely. The objective
of this study was to evaluate the impact of hepatic and renal venous
oxygen efflux, femoral oxygen saturation and carotid artery blood flow
on the difference between ScvO, and SvO, (A[ScvO, - SvO,)).
Methods Nineteen sedated and mechanically ventilated pigs (weight:
41.0 £ 3.6 kg) were subjected to sepsis (n = 8), hypoxic hypoxia (n = 3)
and cardiac tamponade (n = 3) or served as controls (n = 5). Mixed,
central and regional venous oxygen saturations (spectrophotometry),
and carotid, hepatic and renal blood flows (ultrasound Doppler flow)
were measured at baseline and 3 hourly, up to 24 hours. Hepatic venous
oxygen efflux was determined as hepatic arterial + portal venous
blood flow times hepatic venous oxygen content, and renal venous
oxygen efflux as twice renal artery blood flow times renal venous
oxygen content. A multiple linear regression analysis with backward
elimination procedure was undertaken to define contributions of the
variables to A[ScvO, - SvO,.

Results Ninety-eight assessments were obtained (one to seven/
animal). The backward elimination procedure yielded a best model
containing hepatic venous oxygen efflux (r=-0.46, P <0.01) and carotid
artery blood flow (r=0.56, P <0.01; Figure 1).This final model accounted
for 49.8% of variation in A[ScvO, - SvO,] (R* = 0.498).

Conclusions Carotid artery blood flow and hepatic but not renal
venous oxygen efflux predict some of the differences between mixed
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Figure 1 (abstract P35). Scatterplot of standardized predicted values
versus ScvO, - SvO,.
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and central venous oxygen saturation. As a consequence, SvO, cannot
be predicted by ScvO, alone.
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Goal-directed fluid management based on stroke volume variation
and stroke volume optimization during high-risk surgery: a pilot
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Introduction Perioperative hemodynamic optimization has been
shown to be useful to improve the postoperative outcome of
patients undergoing major surgery. We designed a pilot study in
patients undergoing major abdominal, urologic or vascular surgery to
investigate the effects of a goal-directed (GD) fluid management based
on continuous stroke volume variation (SVV) and stroke volume (SV)
monitoring on postoperative outcomes.

Methods Fifty-two high-risk-surgical patients (ASA 3 or 4, arterial and
central venous catheter in place, postoperative admission in ICU) were
randomized either to a control group (Group C, n = 26) or to a goal-
directed group (Group G, n = 26). Patients with cardiac arrhythmia or
ventilated with a tidal volume <7 ml/kg were excluded. In Group G,
SVV and SV were continuously monitored with the FloTrac™/Vigileo™
system (Edwards Lifesciences, USA) and patients were brought to and
maintained on the plateau of the Frank-Starling curve (SVV <10% and
SV increase <10% in response to fluid loading). During the ICU stay,
organ dysfunction was assessed using the SOFA score and resource
utilization using the TISS score. Patients were followed up to 28 days
after surgery for infectious, cardiac, respiratory, renal, hematologic and
abdominal complications.

Results Group G and Group C were comparable for ASA score, co-
morbidities, type and duration of surgery (275 vs. 280 minutes), heart
rate, MAP and CVP at the start of surgery. However, Group G was
younger than Group C (68 vs. 73 years, P <0.05). During surgery, Group
G received more colloids than Group C (1,589 vs. 927 ml, P <0.05) and
SVV decreased in Group G (from 9.0 to 8.0%, P <0.05) but not in Group
C. The number of postoperative wound infections was lower in Group
G (0vs.7,P<0.01). Although not statistically significant, the proportion
of patients with at least one complication (46 vs. 62%), the number of
postoperative complications per patient (0.65 vs. 1.40), the maximum
ICU SOFA score (5.9 vs. 7.2), and the cumulative ICU TISS score (69 vs.
83) were also lower in Group G. ICU and hospital length of stay were
similar in both groups.

Conclusions Although the two groups were not perfectly matched, this
pilot shows that fluid management based on SVV and SV optimization
decreases wound infections. It also suggests that such a GD strategy
may decrease postoperative organ dysfunction and resource utilization.
However, this remains to be confirmed by a larger study.
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Introduction To evaluate the prognosis value of dynamic thenar O,
saturation (StO,) response using a vascular occlusion test (VOT) during
cardiogenic shock.

Methods A retrospective clinical observational analysis was performed
on adult patients treated for severe cardiogenic shock in a surgical ICU.
The non-invasive InSpectra near-infrared spectrometer was used to
assess the effect of VOT on thenar eminence StO,. The VOT manoeuvre
was repeated within the first 24 hours of admission. StO, VOT-induced
changes were compared between surviving and nonsurviving patients
between the first 8 hours and the next 16 hours.
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Table 1 (abstract P37). Hemodynamic parameters within the first 8 hours in
the ICU

Survivors Nonsurvivors Pvalue
MAP 85 70 0.08
a 24 23 1
5cvO, 65 57 045
Lactate 44 8 047
SO, 77 81 0.35
8,00
= Survivors

6,00 +
2.79%ls M | 4.70%Is* §
4,00 1 =

‘) :
) » Non survivors

2,00
0,00 +
Slope HO-H8 Slope H8-H24
(mean) (mean)

Figure 1 (abstract P37). StO, recovery slope (mean).

Results Ten patients suffering from cardiogenic shock (age 59.8 + 13.8
years; APACHE score 21.3 + 5.9) were treated with inotropes (n =7) and/
or circulatory mechanical assistance (four IABP, three ELS, one LVAD)
and vasopressors (n = 9). Mortality in the ICU was 50%. Hemodynamic
and metabolic parameters were not different between survivors and
nonsurvivors (Table 1). The post-VOT StO, recovery slope tended to be
faster within the first 8 hours in survivors than in nonsurvivors (2.8 + 1.1
vs. 1.7 £ 0.4%/s, P = 0.09) and improved significantly in the H8 to H24
period (4.5 £ 1.2 vs. 2 + 1.1%/s, P = 0.007). The post-VOT StO, recovery
slope increased significantly within the first 24 hours in all survivors
(Figure 1).

Conclusions Our results suggest that, in patients treated for cardio-
genic shock, rapid improvement in the post-VOT StO, recovery slope is
associated with a better prognosis.
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Introduction Tissue hypoperfusion is a key trigger of postoperative
organ dysfunction. Our objective was to evaluate the prognostic value
of the central venous-to-arterial carbon dioxide difference (PCO,) gap,
a global index of tissue perfusion, in patients after major abdominal
surgery.

Methods A prospective and observational study of 115 patients
admitted to the ICU following major abdominal surgery. In all patients,
measurements of the PCO, gap, central venous oxygen saturation
(Scv0,), serum lactate and conventional hemodynamic and biological
parameters were performed on admission (HO), and over 6 hours until
12 hours after admission. Postoperative complications, the duration of
mechanical ventilation, and the hospital length of stay and mortality
up to 28 days were characterized using standard definitions. Area
under the ROC curves for PCO, gap, ScvO, and lactate were calculated
and compared to discriminate between patients with and without
complications.

Results A total of 78 patients developed at least one complication
including 57 (50%) patients with postoperative septic complications.
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At TO there was no significant difference in demographic and
hemodynamic data, type and duration of surgical procedures between
patients with and without complications. There were nine deaths
(7.8%). There was a significant difference for PCO, gap (8.1 + 3.2 mmHg
vs. 5.5 £ 2.8 mmHg, P <0.001), ScvO, (76.5 + 6.4% vs. 78.9 + 5.8%)
and serum lactate (P <0.001) between patients with and without
complications. After multivariate analysis, PCO, gap and lactate level,
but not ScvO,, were associated with postoperative complications
(P <0.001 and P=0.018, respectively). Areas under the ROC curves were
0.66 (95% Cl = 0.55 to 0.76) for lactate, 0.57 (95% Cl = 0.46 to 0.68) for
ScvO, and 0.85 (95% Cl = 0.77 to 0.93) for PCO, gap, with 6 mmHg as
the best threshold value for discriminating patients with and without
complications. Patients with a PCO, gap >6 mmHg (68%) had a longer
duration of mechanical ventilation (4.1 £ 3.4 days vs. 5.6 + 3.8 days,
P = 0.047), and a longer hospital stay. Patients who died all had an
enlarged PCO, gap (P =0.056).

Conclusions Both low and supranormal values of ScvO, were found to
be warning signals of impaired tissue oxygenation. A PCO, gap larger
than 6 mmHg could be a useful prognostic factor to identify patients
at risk of postoperative complications following major abdominal
surgery, especially when ScvO, exceeds 75%.
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Introduction Central venous oxygen saturation (ScvO,)) is a useful
therapeutic target in septic shock. ScvO, is an indirect index of the balance
between oxygen supply and demand, thus in critically ill patients a fall in
ScvO, reflects a decrease in tissue oxygenation. ScvO, depends on arterial
oxygen saturation, oxygen consumption, cardiac output and hemoglobin.
The aim of the study was to evaluate events of tissue oxygenation
impairment that could be unrecognized by simple blood gas analysis,
by continuously monitoring ScvO, and to establish whether peripheral
oxygen saturation (SpOz), mean arterial pressure (MAP), heart rate (HR),
and central venous pressure (CVP) could predict LowScvO, events.
Methods Ventilated critically ill patients requiring a central venous
catheter (CVC) for clinical use were enrolled. Continuous ScvO,
monitoring was obtained by a fiberoptic sensor inserted in the CVC and
recorded for 72 hours with SpO,, HR, MAP and CVP. LowScvO, events
were defined as ScvO, <65% maintained for at least 5 minutes.
Results Thirty-seven patients (24 males) were enrolled. The mean
clinical characteristics at admission to intensive care were: age 59 + 16
years, BMI 26.1 + 4.5 kg/m?, SAPS 11 40 + 13 (on 33 patients), PaO,/FiO,
206 + 79, MAP 80 + 13 mmHg, HR 92 + 21 bpm, CVP 12 £ 3 mmHg, Hb
10.6 + 1.9 g/dl. Continuous monitoring analysis detected 147 LowScvO,
events in 15 patients; while central venous blood gas analysis identified
only nine LowScvO, events in eight patients (6%). Table 1 summarizes
patients’variables according to three ScvO, ranges. SpO,, HR, MAP and
CVP were not correlated with LowScvO, events. Most patients had long
periods of ScvO, >75 (supranormal ScvO,).

Conclusions Continuous ScvO, monitoring showed that most events
of poor tissue oxygenation are relatively common, are not recognized
by extemporary central venous blood gas analysis and are not mirrored
by changes in SpO,, HR, MAP or CVP.

Table 1 (abstract P39). Patients' variables according to ScvO, range

Scv0, <65 Scv0, 65 to 75 Scev0, >75
Patients 15/37 36/37 36/37
SpO, (%) 958+30 950+33 964+23
HR (bpm) 90.6 + 16.1 90.5+18.1 90.7 £16.5
MAP (mmHg) 825+106 834+127 822+117
CVP (mmHg) 183 +£46 202+82 192+55
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Introduction Shock is defined as global tissue hypoxia secondary to
an imbalance between systemic oxygen delivery (DO,) and oxygen
demand (VO,), reflected by mixed venous oxygen saturation (SvO,).
Intervention based on markers of tissue hypoperfusion may improve
outcome. Central venous oxygen saturation (ScvO,) has been used
as a surrogate marker for SvO,. In order to monitor ScvO, during
resuscitation, an internal jugular or subclavian line must be inserted.
However, sometimes the femoral vein is the preferred or only possible
site for access. The purpose of our study is to determine whether
ScvO, and femoral venous oxygen saturation (SfvO,) can be used
interchangeably.

Methods A single-center, prospective, controlled, observational study
was conducted at the Gelre Hospitals Apeldoorn. One hundred stable
cardiac patients who underwent elective right heart catherization in
daycare served as a control group. In the study group (high-risk surgery,
ASA >2, n = 30) we determined SfvO, and ScvO, simultaneously at the
start (T=0) and at the end (T = 1) of the procedure. For each time point
we calculated the agreement and difference between both values.
Results Control group: ScvO, and SfvO, correlated significantly
(r=0.67,95% Cl=0.50t0 0.80; P <0.0001) with large limits of agreement
(bias 2.0 £ 7.1; -=11.8 to 15.9). In the surgical patients at T = 0, mean
values were similar (SfvO, 82.5 + 6.6% vs. ScvO, 81.1 + 8.1; P = 0.28).
According to Bland-Altman analysis, the mean bias between ScvO, and
SfvO, was 2.7 + 7.9% and 95% limits of agreement were large (-12.9%
to 18.2%), while correlation between ScvO, and vaO2 was significant
(r=0.35;P<0.01). At both time points SfvO, and ScvO, did not correlate
significantly (P = 0.26 and P = 0.66 respectively) with similar negligible
r2. Univariate analysis did not show any parameter (including dosages
of dopamine or norepinephrine, total infusion, fluid balance, FiO,, type
of surgery, lactate, and haemoglobin level) affecting either SfvO, or
ScvO,. Results were similar for changes in SfvO, and changes in ScvO,.
Conclusions Absolute values of SfvO, are unsuitable as surrogate
for absolute values of ScvO,. Also, the trends of both values are not
interchangeable. Further studies should investigate the effects of
treatment on SfvO,.
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Introduction Microvascular dysfunction and inadequate delivery of
oxygen to the tissues is a feature of septic shock. The degree of this
microcirculatory impairment has not been assessed in the early phases
of Emergency Department (ED) sepsis management. The purpose
of this study was to assess the relationship between tissue oxygen
saturation (StO,) and conventional vital signs and in-hospital mortality
for ED patients with severe sepsis or septic shock.

Methods Prospective cohort study of adult ED patients with severe
sepsis or septic shock. Standard vital signs were monitored in all
patients. StO, measurements using near-infrared spectroscopy were
commenced as soon as possible after the patients’arrival in the ED. The
measurements were continued throughout the stay in the ED whilst
receiving normal treatment. StO, readings were repeated after 24 hours
of sepsis management. All patients were followed up for 30 days.
Results Forty-nine patients were included in this study, of which
24 (49%) died. Nonsurvivors were significantly older than survivors
(79 vs. 64, P = 0.008) but there were no significant differences in co-
morbidities or conventional vital signs. On arrival in the ED there was
no difference in mean StO, between survivors and nonsurvivors (72%
vs. 72%, P = 0.97). With treatment, StO, improved significantly to 78%
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(P =0.006) in survivors but remained persistently low in nonsurvivors.
The AUROC for 5tO, was 0.63 on ED departure and 0.71 after 24 hours
of treatment, performing far better than heart rate (0.53), SpO, (0.50)
and systolic blood pressure (0.51). There was no correlation between
StO, and any of the routine vital signs.

Conclusions Our results demonstrate that a consistently low tissue
oxygen saturation despite initial sepsis resuscitation is associated with
an increased in-hospital mortality. We have further shown that tissue
oxygen saturation is a better prognostic indicator than conventional
vital signs in severely septic ED patients.
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Introduction Central venous oxygen saturation (ScvO,) is increasingly
used as a surrogate for mixed venous oxygen saturation (SvO,). On
average, there is a positive gradient between ScvO, and SvO, that
has been explained by the low inferior vena cava saturation (SivcO,).
We aimed to clarify the dynamics and associations between different
venous saturations in an experimental setting of porcine peritonitis.
Methods Thirty-two anaesthetized pigs (40.3 + 3.8 kg (mean + SD))
were randomly assigned (n = 8 per group) to a nonseptic control group
or one of three septic groups in which the pigs were observed for 6,
12 or 24 hours. Thereafter, resuscitation was performed for 48 hours.
The pulmonary artery, superior vena cava and inferior vena cava (IVC)
were catheterized. The catheter for IVC measurements was placed 5 cm
below the diaphragm. SvO,, ScvO, and SivcO, were measured at 12-hour
intervals starting at study baseline. Differences between saturations at
different time points were tested with a t test for paired measurements.
Results One hundred and ninety-two (136 in septic and 56 in control
animals) simultaneous measurements of SvO,, ScvO, and SivcO, were
analysed. Mean SvO, was 58.7 + 7.2%, ScvO, 61.5 + 8.3% and SivcO,
66.7 + 8.5%. Dynamics of the saturations throughout the study are
presented in Figure 1. ScvO, was numerically higher than SvO, in
133 (69.3%) of all measurements. In 122 of these 133 measurements
(91.7%), SivcO, exceeded SvO, as well.

Conclusions In most of the measurements, both ScvO, and SivcO,
were higher than SvO,. Our results suggest a high oxygen extraction
of splanchnic organs as the reason for positive ScvO,-SvO, gradients.
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Figure 1 (abstract P42). Dynamics of mixed venous, superior and inferior
vena cava saturations. §Difference between SvO, and ScvO,, P <0.05.
*Difference between SvO, and SivcO,, P <0.005.
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Introduction Severe sepsis is characterised by profound metabolic
and inflammatory derangement, which can lead to multiorgan failure
and death. During septic shock, oxygen delivery may fail to meet tissue
demand resulting in increased oxygen extraction. Once tissue needs
are no longer met, an oxygen debt with global tissue hypoxia and
associated hyperlactataemia ensues. Several studies have shown that
blood lactate may be used as a marker of global tissue hypoxia and
prognosis in shock states.
Methods Forty patients requiring adrenaline therapy for a first episode
of septic shock acquired >24 hours after admission to the ICU had blood
lactate levels measured 2-hourly over a 24-hour period. Adrenaline
therapy was escalated until the target mean arterial pressure was
reached. The lactate index was calculated as the ratio of maximum
lactate increase to the adrenaline increase.

Results Lactate increased from 2.3 to 2.9 mmol/l (P = 0.024) and

the mean adrenaline increase was 0.14 pg/kg/minute. Peak lactate

correlated with peak adrenaline (rho = 0.34, P = 0.032). Lactate index
was the only independent predictor of survival after controlling for age

and APACHE Il score (OR =1.14, 95% Cl = 1.03 to 1.26, P = 0.009).

Conclusions A high lactate following adrenaline administration may

be a beneficial and appropriate response.
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Introduction The central venous-to-arterial carbon dioxide difference
(P(cv-a)CO,, dPCO,) is a global index of tissue perfusion. A normal
dPCO, indicates cardiac output (CO) is high enough to wash out CO,
production from peripheral tissues. An increased dPCO, suggests that
CO is not high enough with respect to global metabolic conditions.
PCO, depends on alveolar ventilation. We hypothesized that minute
ventilation (MV) has an effect on dpPCO,.

Methods A prospective experimental, pilot study was performed
on 19 patients admitted to a medical ICU with septic shock between
August 2010 and November 2010. All patients were intubated and on
a mechanical ventilator with continuously monitoring end-tidal CO,,
central venous pressure (CVP), blood pressure (BP), and CO. Mechanical
ventilator was set consecutively in three steps every 30 minutes (TO,
T30, T60) by increasing the respiratory rate (RR) for MV of 81, 15|, and
8 |, respectively. Tidal volume, RR, MV, auto-PEEP, CO and dPCO, were
recorded at each step of MV changed for all patients.

Results Patients’ age and APACHE Il scores were 67.3 + 13.2 years and
24.4 + 6.6, respectively. There was a significant difference between the
dPCO, between TO and T30 (3.5 + 3.5 vs. 5.9 + 2.0, P = 0.04) (Table 1).
Moreover, there was significantly decreased CO fromTOto T30 (5.1 + 1.4
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Table 1 (abstract P44)

Pvalue
Variable  TO T30 T60 TO vs. T30 T30vs.T60 TO vs.T60
dPCO, 35435 59+20 48+£21 0.040 0.15 0.49
Cco 51+14  45+1. 5+13 0.002 0.009 0.97

vs. 4.5+ 1.11, P = 0.002) and, also, T30 and T60 (4.5 + 1.1 vs. 5.0 = 1.3,
P =0.009). Auto-PEEP values were inversely correlated with decreased
CO (P <0.001) at T30.

Conclusions Minute ventilation had an effect on dPCO, by reduced
CO due to development of auto-PEEP. The dPCO, should be measured
during normal minute ventilation without auto-PEEP.
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Introduction For years the role of the pulmonary artery catheter (PAC)
in ICU patients has been a topic of discussion. The use of PAC itself is not
associated with improved outcome, and might contribute to increased
morbidity [1]. However, the influence of a therapeutic strategy, based
on dynamic PAC-derived variables, has never been investigated. The
aim of this study is to evaluate whether such PAC-based strategy
influences therapeutic behaviour in septic patients.

Methods We performed a single-centre retrospective case-control
study in a 22-bed mixed ICU. Seventy patients with severe sepsis
or septic shock, treated after introduction of a strict PAC-based
resuscitation protocol, were compared with 70 matched controls,
treated at the discretion of the attending physician. Continuous PAC
measurements (Vigilance®) were started within 4 hours of admission.
In short, the treatment algorithm only allowed infusion of fluids in
cases of a 10% rise in left ventricular stroke volume; administration
of dopamine was titrated on cardiac index in combination with
central venous oxygen saturation. Norepinephrine was administered
in cases of persistent hypotension despite the first two steps [2].
Primary outcomes were cumulative fluid balance and maximum
dose of dopamine and norepinephrine in the first 24 hours. Statistical
comparison between groups was performed with applicable tests; data
are expressed as median (IQR).

Results At ICU admission there were no differences in severity of
disease or predicted mortality using the APACHE IV model. The
cumulative fluid balance in the first 24 hours was significantly higher
in the PAC group, in comparison with controls (6.0 (4.3 to 7.5) | vs. 3.6
(1.8 to 5.0) I, P = 0.00). However, after 7 days cumulative fluid balance
was significantly lower in the PAC group (7.5 (4.6 to 13.1) | vs. 13.0 (6.7
to 17.7) I, P = 0.002). Maximum dose of norepinephrine in the first
24 hours was significantly higher in the PAC group (0.12 (0.03 to 0.19)
pg/kg/minute vs. 0.02 (0 to 0.07) pg/kg/minute, P = 0.00). No difference
in use of dopamine was found. There was a significant difference in
days on mechanical ventilation in favour of the PAC group (7 (5.0 to
11.3) days vs. 10 (5.8 to 18.3) days, P=0.01).

Conclusions A treatment strategy, based on dynamic PAC-derived
parameters in septic patients, significantly alters fluid administration,
use of norepinephrine and days on mechanical ventilation, in
comparison with historic controls.
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Introduction When validating new methods of cardiac output,
measurement comparisons are made using Bland-Altman and
percentage errors are generated that rely on a precision error for
thermodilution of +20% [1]; data collected 30 years ago [2]. We have
re-evaluated this precision against an aortic flow probe.

Methods Four domestic pigs, weight 30 to 32 kg, were anaesthetized.
An aortic flow probe was placed via a left thoracotomy. Both Arrow
(n = 6) and Edwards (n = 6) 7F pulmonary artery catheters and a
Siemens SC9000 monitor were used. Sets of cardiac output readings
were taken (three to six pairs). Catheters were changed frequently
and cardiac output increased (for example, dopamine and adrenaline)
and decreased (for example, trinitrate and beta-blocker) using drug
infusions. Baseline and drug treatment data were compared.

Results Forty-five sets (259 pairs) of averaged data (21 baseline and
24 following treatment) were collected. Baseline cardiac outputs
(mean (SD)) were 1.9 (0.4) and 1.8 (0.3) I/minute for flow meter and
thermodilution readings, respectively. MAP (mean (range)) was 82 (69
to 95) mmHg. Following circulatory treatment, cardiac output ranged
from 0.5 to 3.4 I/minute and from 0.7 to 3.5 I/minute, respectively. MAP
ranged from 44 to 118 mmHg. For baseline data, bias was 0.0 [/minute,
limits of agreement + 0.45 I/minute and percentage error +24.3%.
Following treatment, the bias was unchanged at 0.0 I/minute, but the
limits of agreement widened to +0.78 I/minute and percentage error
widened to 42.0% (Figure 1).
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Figure 1 (abstract P46). Plots showing widening distribution.

Conclusions The flow probe has a relatively low (1 to 2%) precision
error, thus the baseline percentage error of 24.3% is in keeping the
quoted precision error for thermodilution of +20%. However, under
more extreme circulatory conditions thermodilution behaved less
reliably with widened limits of agreement and precision errors
(42.0%). Thermodilution is less accurate than originally thought in
haemodynamically unstable patients.
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Introduction Cardiac output (CO) can be measured using the
transpulmonary thermodilution (TPTD) technique. TPTD is considered
to be the gold standard in pediatric patients. We studied the influence
of high levels of EVLW on the reliability of CO measurement using the
TPTD technique in a pediatric animal model.
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Methods Anesthetized, mechanically ventilated lambs were instru-
mented with a COLD® (Pulsion Medical Systems, Munich, Germany)
catheter and underwent repetitive saline lavage (10 to 30 ml/kg) of
the lung. CO was measured using the single indicator TPTD method
(COTPTD) and compared with simultaneous measurement of CO
using an ultrasound perivascular flowprobe (Transonic Systems, USA)
around the main pulmonary artery (COMPA). EVLW was assessed by
the transpulmonary double indicator technique with intravenous
injections of ice-cold indocyanine green (ICG).

Results A total of 62 simultaneous measurements in 11 lambs were
analyzed. The mean body weight was 8.6 (range 4.1 to 12.3) kg. The
initial EVLWI was 13.8 (range 9.3 to 21.5) ml/kg. After lung injury this
increased to 38.3 (range 16.2 to 60.9) ml/kg. The mean COMPA was
1.52 (range 0.40 to 3.05) I/minute. The correlation coefficient between
the COMPA and COTPTD was 0.93. The Bland-Altman analysis showed
a mean bias of -0.09 I/minute (limits of agreement + 0.37 I/minute)
(Figure 1). The percentage error was 25%.

Conclusions In circumstances of largely increased extravascular lung
water, CO can reliably be measured using the TPTD technique.
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Introduction Although pulse pressure variation (PPV) is essentially
proposed as a predictor of fluid responsiveness [1], it has also been
appointed as an early detector of hypovolemia [2]. Still, caution has
been recommended for its employment in certain conditions, as during
pulmonary hypertension (PH) [2,3]. Endotoxin-induced PH produces
biphasic increase in mean pulmonary artery pressure (MPAP) in several
animal models, in which the early phase is acute and transient [4]. The
objective of this study was to analyze the early hemodynamic effects of
endotoxemia on PPV, during severe hypovolemic shock.

Methods Fifty-one anesthetized, mechanically ventilated pigs
were randomly allocated to four groups: control (n = 8), intravenous
endotoxin (n = 8), hemorrhagic shock (50% blood volume in
20 minutes; HEM, n = 8) or hemorrhagic shock with endotoxin (H+L,
n = 27). Hemodynamic parameters, measured by pulmonary artery
and femoral arterial catheters, were assessed at baseline (TB) and at 20
(T20), 40 (T40), 60 (T60) and 80 (T80) minutes. Groups and times were
compared with two-way ANOVA followed by Tukey test (P <0.05).
Results At T20, the systolic volume index in groups HEM and H+L
dropped significantly (P <0.001), with no difference between groups.
MPAP was significantly higher in group H+L than in HEM at T20
(P <0.001), T40 (P <0.001), T60 (P = 0.009) and T80 (P = 0.013). Within
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group H+L, MPAP was significantly above TB in all timepoints, but was
highestatT20and T40 (36 + 13 and 34 + 7 mmHg, respectively), decreasing
significantly at T60 and T80 (to 26 + 5 mmHg). PPV increased significantly in
groups HEM and H+L (both P <0.001) from T20 to T80. There was, however,
a statistical difference between HEM and H+L at T20 (27 + 13% vs. 20 + 8%,
respectively; P = 0.044) and T40 (27 £ 7% vs. 18 £ 7%; P = 0.006), which
disappeared at T60, when PPV in group H+L increased further.
Conclusions Even though PPV was affected by the magnitude of MPAP
during the peak hemodynamic effects of early endotoxemia, its ability to
detect acute decreases in preload was not entirely compromised, in the
conditions of the present study. Additional research should help determine
possible associated factors that interfere with PPV in related conditions.
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Introduction Pulse pressure variation (PPV) and stroke volume varia-
tion (SVV) are indices of fluid responsiveness. We tested whether delta
central venous pressure (5CVP) could be used to see if enough volume
has been given in order to produce a response in SV and therefore
improve the accuracy of PPV and SVV [1].

Methods Forty-nine fully ventilated patients in sinus rhythm were
admitted postoperatively to the ICU monitored with pulse power
analysis (PulseCO; LIDCO, Cambridge, UK). Fluid challenge (FC)
consisted of 250 ml colloid over 5 minutes. Responder: SV increase
>10%. SCVP was used to define two groups of patients: A (5CVP 0 to
1 mmHg) and B (6CVP >2).

Results Eighty-two FCs were performed. There were 33% responders
in A versus 36% in B (not significant). For A + B, SVV and PPV AUCs were
0.81 and 0.78. There was no statistically significant difference in the
AUC for SVV and PPV between A and B, but there were different best
cut-off values (Table 1).

Table 1 (abstract P49)

All AUC groups A + B, AUC group A,
patients best cut-off groups A + B best cut-off group A

SW 0.81 (SE0.06), 11.5% (77%/76%)  0.89 (SE 0.07), 15.5% (88%/88%)
PPV 0.78 (SE 0.06), 13.5% (75%/76%) 0.84 (SE 0.09), 15.5% (81%/75%)

Conclusions Our data suggest that SVV/PPV efficacy in predicting a

fluid response cannot be improved by looking at 5CVP. More patients

are needed to investigate the relationship between 6CVP and best cut-

off values for SVV and PPV.
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Introduction Volume expansion is often used in anesthesia and
critical care to improve oxygen delivery and, in mechanically ventilated
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patients, pulse pressure variation (PPV) has been proposed as an index
to aid in the assessment of the appropriate amount of fluids to be
administered to this end [1]. The objective of this study was to compare
PPV with conventional parameters as guides to resuscitation, in an
experimental model of severe hemorrhagic shock with endotoxemia.
Methods Twenty-seven anesthetized, mechanically ventilated pigs were
submitted to acute hemorrhagic shock with infusion of endotoxin.
Animals were randomly allocated to three groups: control (n = 9);
conventional treatment with lactated Ringer’s (LR) to achieve and
maintain central venous pressure (CVP) =12 mmHg, mean arterial
pressure (MAP) 265 mmHg and SvO, 265% (CNV, n = 9); or LR to achieve
and maintain PPV <13% and MAP =65 mmHg (dPP, n =9). Hemodynamic
parameters, measured by pulmonary artery catheter and femoral
arterial catheter, and blood gases were assessed at baseline (TB), 1 hour
after hemorrhage (TS), and hourly during the treatment period (T1 to
T3). Groups and times were compared with two-way ANOVA followed
by Tukey test and t test was used for comparisons of treatment times
and LR amounts (P <0.05).

Results At TS all groups presented equivalent, significant decreases
in cardiac index (Cl), MAP, CVP, SvO, and oxygen delivery index (DO,)
and an increase in PPV (all P <0.001). At T3, both treated groups
presented hemodynamic recovery, with no statistical difference from
TB or each other for ClI, MAP, SvO,, DO,I or PPV. Statistically, there
were no differences in times or amounts of LR to achieve endpoints,
for maintenance or in total amounts of LR given. The only statistical
difference between treatment groups involved CVP, which was higher
in group CNV than in group dPP at T2 (P = 0.009) and T3 (P <0.001). CVP
was also higher at T3, in group CNV, when compared with TB (P = 0.006).
Conclusions Although early fluid management guided by PPV yielded
similar hemodynamic results to those achieved by management
through conventional parameters, a difference could be noted
regarding CVP, which was maintained higher in group CNV, but was
restored to baseline values by PPV-guided therapy. The clinical impacts
of such occurrences remain to be determined.
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Introduction Closed-loop management of fluid resuscitation has
historically been difficult. Given the dynamic predictors of fluid
responsiveness, automated management is now feasible. We present
simulation data for a novel patient-adaptive closed-loop fluid
management algorithm using pulse pressure variation (PPV) as the
input variable.

Methods Using a simulator that includes physiologic PPV output, 20
practicing anesthesiology residents and faculty were asked to manage
fluids and pressors for a 1-hour simulated hemorrhage case of 2 | blood
loss over 20 minutes (group 1). One week later, they repeated the
simulation, but this time fluids were secretly managed by the closed-
loop system while practitioner fluid administrations were ignored and
only the pressors were entered (group 2). The simulation was also run
20 times with only the closed-loop (group 3) and 20 times with no
management (group 4).

Results Conditions across all groups were similar at baseline for simu-
lated patient weight, height, heart rate (HR), mean arterial pressure
(MAP), and cardiac output (CO). Once the hemorrhage began, the
closed loop groups (2 and 3) intervened significantly earlier than the
practitioners (group 1) and gave more fluid. The mean and final CO was
higher in both closed-loop groups than in the practitioner group, and
the coefficient of variance was lower. There was no difference in MAP
between intervention groups, but all were significantly higher than the
unmanaged group. See Figure 1.
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Figure 1 (abstract P51). Data are mean =+ SD. *P <0.05 versus groups 2, 3,
4;**P <0.05 versus groups 1 and 4.

Conclusions Our data demonstrate that closed-loop management of
fluid resuscitation is feasible using our novel dynamic-parameter based
algorithm and that this approach can be used to optimize cardiac
output.
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A strong relationship between respiratory variations in pulse
pressure (PPV) and airway pressure in fluid nonresponders:
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Introduction Respiratory variations in pulse pressure (PPV) during
mechanical ventilation predict fluid responsiveness when the tidal
volume is >8 ml/kg [1]. The effect of airway pressure on the ability
of PPV to predict fluid responsiveness is less explored. In patients
undergoing major abdominal surgery, we found low specificity of PPV
and therefore explored the relation between peak airway pressure
(Paw) and PPV in fluid challenge nonresponders.

Methods Twenty-five patients scheduled for open abdominal
surgery with volume controlled ventilation 8 ml/kg, I:E ratio 1:2 and
PEEP 5 cmH,O were included. Fluid challenges of 250 ml colloid
were administered at the discretion of the anesthesiologist. PPV,
hemodynamic variables, Paw and stroke volume (SV) measured by
oesophageal Doppler were recorded before and after fluid challenges.
Responders were defined by an increase in SV >15%.

Results Thirty-four fluid challenges were performed. Further data are
from analysis of nonresponders; 12 fluid challenges in 11 patients.
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Figure 1 (abstract P52). PPV versus peak airway pressure before fluid
challenge in nonresponders.
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Specificity of PPV was 0.67. By fluid challenge, PPV was reduced from
7.4 (6.210 15.2)% t0 6.0 (4.4 t0 9.8)% (median, 25th to 75th percentiles),
whereas Paw and SV were unchanged. Before fluid challenge, Paw was
significantly correlated with PPV (r=0.91, P <0.001) (Figure 1).
Conclusions In this study on patients undergoing open abdominal
surgery ventilated with 8 ml/kg, specificity of PPV was low. Paw and
PPV were strongly correlated and false positive PPVs were associated
with high Paw. This finding indicates that not only tidal volume, but
also airway pressures may affect the ability of PPV to predict fluid
responsiveness.

Reference

1. De Backer et al.: Intensive Care Med 2005, 31:517-523.

P53

Prediction of fluid responsiveness in septic shock patients:
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Introduction The aim of this study was to assess and compare the
ability of the automatically and continuously measured pulse pressure
variation (PPV) obtained by an IntelliVue MP monitor and stroke
volume variation (SVV) measured by FloTrac™/Vigileo™ to predict fluid
responsiveness in septic shock patients.

Methods We conducted a prospective study on 42 mechanically
ventilated septic shock patients. SVV, PPV and other hemodynamic
data were recorded before and after fluid administration with 500 ml of
6% tetrastarch. Responders were defined as patients with an increase
in cardiac index >15% after fluid loading.

Results The agreement (mean bias + SD) between PPV and SVV
was -0.59 £ 1.72% (Figure 1). The baseline PPV correlated with the
baseline SVV (r = 0.96, P <0.001). Twenty-seven (64.3%) patients were
classified as fluid responders. PPV and SVV were significantly higher
in responders than in nonresponders (16.2 + 4.9 vs. 7.1 + 2% and
15.3 + 4.3 vs. 6.9 + 1.9%, respectively, P <0.001 for both). There was no
difference between the area under the receiver operating characteristic
curves of PPV (0.983) and SVV (0.99). The optimal threshold values to
predicting fluid responsiveness were 10% for PPV (sensitivity 92.6%,
specificity 86.7%) and 10% for SVV (sensitivity 92.6%, specificity 100%).
Conclusions The automated PPV, obtained by the Intellivue MP
monitor, and the SVV, obtained by FloTrac™/Vigileo™, showed
comparable performance in terms of predicting fluid responsiveness in
mechanically ventilated patients with septic shock.
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Figure 1 (abstract P53). Bland-Altman analysis for the agreement
between SVV and PPV.
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Introduction The ability to predict fluid responsiveness during the
perioperative period is important in order to minimize the risk of
hypovolemia and fluid overload. We studied the ability of dynamic
indices [1] such as pulse pressure variation (PPV) and stroke volume
variation (SVV) measured with the LiDCO™rapid to predict the response
in stroke volume (SV) after a fluid challenge (FC).
Methods This was a prospective observational study of FCs (250 ml
colloid given in less than 5 minutes) in the immediate postoperative
period in cardiac surgery patients. A positive response to a FC was
definedasanincreasein SV >10% measured with LIDCO™rapid. FCs were
repeated according to the unit protocol. PPV and SVV were recorded
before FC, together with static haemodynamic measurements: mean
arterial pressure (MAP), central venous pressure (CVP) and heart rate
(HR). Receiving operator characteristic (ROC) analysis was performed
in order to identify haemodynamic variables suitable to predict fluid
responsiveness.
Results Sixteen patients were enrolled; five females, 11 males, age 70
(£11) years, weight 82 (+13) kg, height 167 (+10) cm. Of the 16 patients,
seven (44%) were fluid responders to the first FC. A total number of 47
FCs were given. There were no differences in HR, CVP and MAP between
responders and nonresponders. PPV and SVV were significantly
different between responders and nonresponders. Areas under the
curve for ROC curves were: for PPV 0.76 (0.61 to 0.92), P = 0.003, and for
SVV 0.80 (0.67 to 0.93), P = 0.0006. The best cut-off values (sensitivity
and specificity) to predict a SV increase >10% after FC were: PPV
>13.5% (79%, 72%), and SVV >10.5% (84%, 68%).
Conclusions Dynamic indices measured by LiDCO™rapid have a high
sensitivity and specificity in predicting fluid responsiveness in fully
sedated and mechanically ventilated patients postcardiac surgery.
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Introduction Cardiac cycle efficiency (CCE) can be calculated by the
pressure recording analytical method (PRAM), a mini-invasive pulse-
contour system that can provide beat-to-beat monitoring of cardiac
output [1]. CCE is a new parameter that ranges from -1 to +1, with -1
being the worse and +1 the best possible performance of the cardiac
cycle in terms of hemodynamic balance maintenance [2]. These
characteristics make CCE a possible prognostic index, especially in
critical patients who often present hemodynamic instability.

Methods We recruited 157 consecutive patients admitted to the
ICU undergoing hemodynamic monitoring, and the following
parameters were registered in the first 24 hours from the admission:
hemodynamic parameters (cardiac index, dp/dt__ and CCE) detected
from the MostCare monitor (based on the PRAM algorithm), PaO,/FiO,
ratio, arterial lactates, SAPS Il. We also divided the patients into seven
diagnostic categories and take note of the outcome.

Results We inserted all data into the logistic regression analysis model.
The significant variables that take place in the regression equation



Critical Care 2011, Volume 15 Suppl 1
http://ccforum.com/supplements/15/S1

Table 1 (abstract P55). Results of logistic regression analysis

Variable Significance Odds ratio
dp/dt 0.032 0.191
SAPSII 0.0001 1.174
Diagnostic category 0.020

Lactates 0.033 1.018

included: SAPS Il (P <0.0001), lactates (P = 0.033), dp/dt__ (P = 0.032)
and the diagnostic category (P = 0.020). CCE was not significant and
was not included in the model. See Table 1.

Conclusions We demonstrate that CCE registered in the first 24 hours
from admission is not a good prognostic index. The differences of
CCE value between patients with good and negative outcome was
not statistically significant. This result may suggest that a low CCE
value in 24 hours from admission does not necessarily mean a bad
outcome but, on the contrary, can be successfully improved by a
therapeutic approach. It will be interesting to study whether there are
some correspondences between CCE variations and modifications of
the clinical conditions of the patients that may predict a positive or
negative outcome.
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Introduction Pulse pressure variation (PPV) has been shown to predict
preload fluid responsiveness in mechanically ventilated patients [1].
Inhalant anesthetic agents have dose-dependent hemodynamic and
direct myocardial contractility effects. The aim of this study was to
compare the behavior of PPV under desfluorane, sevofluorane and
isofluorane anesthesia.

Methods Twenty-four anesthetized and mechanically ventilated
pigs were randomly assigned into three groups of eight animals:
desfluorane (DESF), sevofluorane (SEVO) and isofluorane (ISO). Static
hemodynamic parameters and PPV, measured by pulmonary artery
and femoral arterial catheters, were assessed at baseline (T1) using 1
MAC of the volatile agent; T2 (1.25 MAC); T3 (1 MAC) and T4 (1.0 MAC
associated with a 30% hemorrhage of estimated average volemia). Two-
way ANOVA and Tukey test were used for statistical analysis (P <0.05).
Results At T2 there was an increase in PPV in all groups but not
statistically significant compared with T1 or among groups. At T4 the
increase in PPV was significant compared with basal values in the three
groups: DESF (11 £ 4 vs. 7 = 2%, P <0.001); SEVO (15 £ 5 vs. 6 + 2%,
P <0.001) and ISO (14 + 5 vs. 7 + 3%, P <0.001). No statistical difference
between groups was found for PPV. Mean arterial pressure (MAP)
decreased after 25% increment of MAC (T2) and after hemorrhage. At
T4, MAP decreased significantly lower than basal values (T1) in groups
DESF (P <0.001), SEVO (P <0.001) and ISO (P <0.001). Cardiac index (Cl)
decreased in T2 compared with T1: DESF (3.6 + 0.6 vs. 2.9 + 0.5 I/min/
m?, P <0.001), SEVO (4.0 £ 0.1 vs. 3.1 = 0.4 I/min/m?, P <0.001) and ISO
(4.2 +0.1vs.3.6 £0.9, P <0.001). The Cl drop after hemorrhage showed
no statistical difference when compared with T1.

Conclusions PPV behaved similarly with different inhaled anesthetics.
Although PPV did not reflect the hemodynamic depression of
incrementing MAC values, it increased after bleeding 30% of estimated
volemia.
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Introduction Transthoracic echocardiography (TTE) is now widely
used in the ICU to assess hemodynamic status. Combined mitral
index measured by TTE, as the mitral Doppler inflow E wave velocity
to annular tissue Doppler Ea wave velocity ratio (E/Ea), is a reliable
diastolic indicator in cardiologic patients. In ICU, E/Ea has only been
investigated as a pulmonary arterial occlusion pressure surrogate
which poorly reflects fluid responsiveness (FR). Therefore, the aim of
this study was to evaluate the reliability of E/Ea to FR in the setting of
ICU ventilated patients.

Methods We carried out a TTE prospective observational study
in mechanically ventilated patients receiving fluid challenge for
circulatory failure. Complete TTE examination involving stroke volume
(SV) estimation, mitral and tissue Doppler measurements (E, A, Ea, Aa
velocities) were performed at end-expiratory time, before and after a
500 ml saline solution over 15 minutes of fluid challenge. A positive
hemodynamic response was defined as a 15% minimal increment of
SV. General characteristics, mitral parameters and combined index (E/A
and E/Ea) were compared between responders (R) and nonresponders
(NR) (using Student t test or chi-square test, ROC analysis and LHR
method).

Results Ninety-four case-mix patients were enrolled: 43 R and 51 NR,
with similar baseline characteristics. LV ejection fraction was: altered
(<50%) n = 24, or preserved (>50%) n = 69, with no difference (R vs. NR).
E/Ea values before fluid loading were not statistically different between
R and non-NR for which we observed a huge overlap (7.4 + 2.4 vs.
8.4 £ 3.1 Rvs. NR; P = 0.09). The results were similar when considering
the population with baseline under the median value; that is, E/Ea <8:
28 Rversus 24 NR, E/Ea = 6.0 + 1.5 versus 5.6 + 1.5 R versus NR, P = 0.28.
The E/A index was significantly lowerin R (1.1 £ 0.4 vs. 1.3+ 0.4; P <0.01)
but poorly predicted FR: ROC curve AUC = 0.64 (0.54 to 0.74), best cut-
off: 0.8 (LHR+ 3.1; LHR- 0.7). Extreme values were predictive in our
population: R was likely with E/A <0.6 (Sp 100%, LHR+ >5) and unlikely
with E/A >1.8 (Se 100%, LHR- <0.2).

Conclusions The E/Ea ratio is not statistically different between
responders and nonresponders in the ICU and no low discriminant
threshold value of E/Ea could identify patients likely to respond to fluid
expansion. While E/A is statistically significant, only extreme values
could be clinically relevant (<0.6 or >1.8).
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Introduction The reliability of the pulse contour methods (PCMs) in
cardiac output (CO) monitoring has been questioned when changes
in arterial tone occur spontaneously (for example, pain, hypovolemia)
or after a therapeutic intervention (for example, nitroglycerin, nor-
epinephrine). The purpose of this study was to compare the CO values
assessed with the MostCare system (Vygon, Padova, Italy) (MC-CO) with
those obtained with transthoracic echocardiography (Esaote Mylab 70,
Genova, Italy) (TTE-CO) in trauma patients treated with norepinephrine.
Methods Twenty-seven adult trauma patients admitted to a seven-
bed ICU and requiring norepinephrine infusion were enrolled in the
study. Inclusion criteria were: age >18, no aortic valve pathologies,
sinus rhythm. TTE-CO and MC-CO were evaluated simultaneously
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at two different stable hemodynamic states: baseline (T1), and after
raising mean arterial pressure to 90 mmHg by starting norepinephrine
infusion (T2). The MostCare system, an uncalibrated PCM, was
connected directly to the main monitor of the patient for the analysis
of the radial artery pressure wave. Bland-Altman and linear regression
analyses were performed.

Results Fifty-four paired CO values were obtained; TTE-CO values
ranged from 2.9t0 6.8 |/minute and MC-CO from 2.8 t0 6.9 I/minute. At T1
the mean bias between the techniques was —0.07 I/minute (2SD = 0.69
|/minute), with a percentage of error (PE) of 15% and R = 0.9; at T2 the
mean bias between the techniques was —0.13 |/minute (2SD = 0.83 I/
minute), PE was 17% and R = 0.88. Overall, a good correlation between
TTE-CO and MC-CO was observed (R = 0.9, P <0.01), with a mean bias of
-0.10 I/minute (2SD % 0.76 |/minute), 95% limits of agreement of -0.86
t0 0.66 I/minute, and a PE of 16%. Mean arterial pressure was 82.2 +11.6
mmHg at T1 and 94.1 + 3.8 mmHg at T2 (P <0.05). Heart rate did not
change significantly from T1to T2 (78.9 £ 13.6 bpm vs. 78.3 + 18.7 bpm,
respectively, P >0.05). Mean dosage of norepinephrine was 0.22 + 0.1
pg/kg/minute (range 0.1 to 0.65 pg/kg/minute).

Conclusions MC-CO values showed a good agreement with TTE-CO at
the two different hemodynamic states of trauma patients. Under the
studied conditions, the reliability of the MostCare system seemed not to
be affected by the changes in vascular tone induced by norepinephrine
infusion.

P59

Comparison of stroke volume changes of LiDCO™plus and Flotrac™
during postoperative hemodynamic optimization

MG Costa, T Cecconet, P Chiarandini, S Buttera, L Pompei, G Della Rocca
University of Udine, Italy

Critical Care 2011, 15(Suppl 1):P59 (doi: 10.1186/cc9479)

Introduction Postoperative hemodynamic optimization (PHO) [1] can
be performed with mini invasive devices that showed different level
of agreement when compared with the pulmonary artery catheter
[2]. The aim of the study was to evaluate the concordance on stroke
volume index changes (ASVI) obtained from calibrated (LiDCO™plus)
and uncalibrated pulse contour (Vigileo™) devices in a surgical patient
cohort during early PHO.

Methods The setting was a prospective study in the ICU of a university
hospital. Twenty-seven patients undergoing abdominal surgery and
a PHO protocol were enrolled. We compared the paired SVI values
obtained by the two devices 30 seconds before and 2 minutes after
ending avolume challenge (VC) of HES 130/0.4 (3 ml/kg). In the protocol
a SVI increase >5% after volume expansion defined a responder
patient. Concordance of the response in terms of SVI direction of
changes detected by each monitor (Vigileo-SVI and LiDCO-SVI) was
analysed as proposed by Critchley and colleagues [3]. A Bland-Altman
plot was used to define bias and accuracy between SVI obtained from
the studied devices.

Results The mean bias between LiDCO-SVI and Vigileo-SVI was
1.16 ml/m? with SD of 12.51 ml/m2. The 95% limit of agreement was
from -23.36 to 25.68 ml/m?2. During all of the study period 47 VCs were
administered. In eight out of 27 patients also 13 dobutamine tests were
performed. The two devices showed the same direction of changes in
78% of the cases. In detail, they showed the same direction in 83% of
cases after VC and in 62% of cases after dobutamine administration.
Among the concordant data pairs, the devices agreed in 81% of cases
to define responder and nonresponder and in 82% and 75% of cases
after VC and dobutamine tests, respectively.

Conclusions LiDCO™plus and Vigileo™ tests during a PHO protocol
identified the same direction of changes in 78% of cases. Among this
78%, the devices agreed both in 81% of cases to define responder and
nonresponder.
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Introduction Pulse wave velocity (PWV) is defined as the speed of
conduction of a pressure wave generated by cardiac systole through
the arterial tree. It may be non-invasively estimated from the pulse
transit time that is measured as the interval between the R wave
on an electrocardiogram and first inflexion point of the paired
plethysmographic wave recorded from a finger pulse oximeter [1]. Within
a simple two-component Windkessel model of the arterial system, PWV
is proportional to the square root of arterial elastance [2]. Elastance is
defined as the ratio of pulse pressure (PP) to stroke volume (SV). PWV
might therefore provide a non-invasive estimate of cardiac output.
Methods Adult patients undergoing major elective surgery were
eligible. PWV was recorded using HypnoPTT (Nelco Puritan-Bennet).
Invasive arterial blood pressure measurements were preferred when
available. Stroke volume was measured via ODM (Deltex Ohmeda).
Values were recorded every 5 minutes, smoothed (median of five
consecutive values) and converted to the centimetre gram second
system. SV was derived from PWV: SVPWV PWV?2x PP-".

Results Eleven patients (aged 45 to 74 years; five men, six women)
were enrolled. Data are presented as (mean, SD). PWV was successfully
measured on 287 occasions (324 cm/second, 48.5). SVPWV was calculated
(62.4 ml, 18.3). SVODM values were (88.7, 4.86). Individual plots of SVPWV
and paired SYVODM were generated for each patient (Figure 1).
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Figure 1 (abstract P60). Stroke volume during the first 90 minutes of
surgery.

Conclusions Estimated SVPWYV values were within a clinically expected
range; however, visual inspection of the plots demonstrated no
relationship between SVPWV and gold standard SVODM. Furthermore
there was no relationship between raw PWV data and SVODM. It is
possible that PWV recordings were unreliable. The limited range of
SVODM will have compressed our data, making any relationship less
evident. We conclude SVPWV is not an accurate estimate of SYODM.
References
1. lIshihara et al.. J Clin Monit Comput 2004, 18:313-320.
2. Bramwell J, et al.: Velocity of transmission of the pulse wave. Lancet 1922,
891-893.
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Introduction This study compares the ability of two arterial waveform
monitors, the calibrated PiCCOplus and the nomogram scaled
LiDCOrapid, to detect fluid responsiveness using the functional
hemodynamic parameters stroke volume variation (SVV) and pulse
pressure variation (PPV) in a surgical ICU population (ventilated, closed
chest). The passive leg raising test (PLRT) is an alternative reversible test
that can be carried out before administering volume.

Methods We recruited 20 patients who had undergone major
abdominal or neurosurgery and 10 patients in the SICU with progressive
circulatory instability. The femoral artery was cannulated to obtain the
arterial blood pressure waveform. Simultaneous measurements were
made at four time points, M1 to M4: (M1) baseline, (M2) after PLRT, (M3)
baseline (M4), after 500 ml Tetraspan® 6% over 10 minutes via pressure
infusion. The PiCCO was calibrated via transpulmonary thermodilution
at each time point. A change in SV >10% was considered as volume
responsive.

Results Data were collected from 30 patients, age 31 to 90, ASA 2 (2),
ASA 3 (24) or ASA 4 (4), BSA 1.54 to 2.52 m?. Patients were ventilated
with at least 6 ml/kg (IBW), and RR of 10 to 15/minute. PiCCO identified
15 patients as responders (50%) and LiDCO identified 18 patients as
responders (60%) to the fluid challenge, both within the normal range
of established studies. ROC curve analysis results are shown in Figure 1.
Bland-Altman analysis comparing the PPVL with SVVL and SVVP give
a bias of 0.3% and 0%, and limits of agreement of +3.8% and +4.4%,
respectively.

Parameter | AUC Sens | Spec Limit %
PiCCO | PLRT? 0.736 | 60 23 9.5
SVVp 0.693 |73 66 9.0
LiDCO | PLRTL 0.762 | 44 100 8.7
SVVL 0.859 |78 92 10
PPVL 0.829 | 67 02 11.5
Figure 1 (abstract P61).

Conclusions This study has demonstrated that SVV, PPV, and PLRT to
a lesser extent, are effective for predicting volume response and can
be used perioperatively for fluid management as part of goal-directed
therapy. The sensitivity and specificity of the SVVL and PPVL were both
greater than the SVVP. This is probably due to the difference in each
algorithm’s ability to identify responders to the fluid challenge.
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Introduction This study aims to compare two arterial pressure wave-
form monitors: the nomogram scaled LiDCOrapid (LiDCO Ltd, London,
UK) with the calibrated PiCCOPlus, (Pulsion, Munich, Germany), to
determine agreement for cardiac index (Cl) measurement and trending
during positional changes of passive leg raise test (PLRT) and volume
expansion in the SICU.

Methods We recruited 20 patients who had undergone major
abdominal or neurosurgery and 10 patients in the SICU with progressive
circulatory instability. The femoral artery was cannulated to obtain the
arterial blood pressure waveform. Simultaneous measurements were
made at four time points, M1 to M4: (M1) baseline, (M2) after PLRT, (M3)
baseline (M4) after 500 ml Tetraspan® 6% over 10 minutes via pressure
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infusion. The PiCCO was calibrated via transpulmonary thermodilution
at each time point.

Results Data were collected from 30 patients, age 31 to 90, ASA 2 (2),
ASA 3 (24) or ASA 4 (4), BSA 1.54 t0 2.52 m?. Cl ranged from 1.5t0 7.2 I/
minute/m? for PiCCO and from 1.5 to 7.1 I/min/m?for LiDCO. Regression
plots were made at each time point and show good agreement across
the full range of Cl values (r* = 0.89 to 0.95). Bland-Altman analysis at
each time point found low bias (10 to 50 ml/min/m?) and acceptable
limits of agreement (16 to 30%), with the greatest difference occurring
after the PLRT. Trending analysis was conducted by four-quadrant plot
concordance assessment using an optimised exclusion zone of <5%
ACI on changes at timepoints M2 t