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Introduction Community-acquired pneumonia remains a common
condition worldwide. It is associated with significant morbidity and
mortality. The aim of this study was to evaluate conditions that
could predict a poor outcome.

Design Retrospective analyse of 69 patients admitted to the ICU
from 1996 to 2003. Demographic data included age, sex and
medical history. Etiologic agents, multiorgan dysfunction, noso-
comial infections, SAPS Il and PORT scores were recorded for
each patient. For statistical analysis we used a t test, chi-square
test and Mann—-Whitney U test on SPSS®. A value of P less than
0.05 was considered significant.

Results Forty-seven patients were male and 22 patients were
female. Mean age was 52 years. Sixty-seven percent had serious
pre-morbid conditions including pulmonary disease (34.8%), cardiac
problems (36.2%), diabetes (13%) and chronic liver disease (5.8%);
40.6% were smokers, drug abusers or alcohol dependents. Sixty-
eight patients required invasive mechanical ventilation. The average
length of ventilation was 13.5 days, median 8 days. The mean SAPS
Il score was 40.14 and the mean PORT score was 141. The
mortality rate was 27.5% (SAPS Il estimated mortality, 35%).
Complications reported were ARDS (40.6%), septic shock (34.8%),
acute renal failure (2.9%), cardiac arrest (8.7%) and nosocomial
infeccions (46.4%). Mortality rates were higher for previous hepatic
(75%) and metabolic (33%) diseases. We found a close association
between crude mortality and SAPS Il score (P=0.003) and
development of complications (P = 0.0028). Respiratory dysfunction
(P = 0.006) and septic shock (P = 0.022) were most significantly
related to mortality. No significant differences were founded
regarding age, comorbidities, PORT score, etiologic agents,
nosocomial infections and length of invasive mechanical ventilation.
Conclusions Previous hepatic chronic disease was strictly related
to higher mortality as well as isolation of MRSA. ARDS and septic
shock predicted a poor outcome. SAPS Il score was the best
severity indicator of mortality.
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Closed endotracheal suction system without periodic change
versus open endotracheal system
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Objective It is known that the closed tracheal suction system
(CTSS) produces less hemodynamic and gasometric deterioration

than an open tracheal suction system (OTSS). Use is limited
because no decrease in the incidence of ventilator-associated
pneumonia (VAP) was found and also because it is more
expensive. But, is daily periodic change of the CTSS necessary?
The aim of this study was to analyze the incidence of VAP using a
CTSS without periodic change versus an OTSS.

Methods It is a prospective study of ICU patients from 1 January
2004 to 31 October 2004. Patients who required mechanical
ventilation (MV) were randomized into two groups: one group was
suctioned with CTSS without periodic change and another group
with OTSS. An aspirate tracheal swab and a throat swab on
admission and afterwards twice weekly were taken. VAP was
classified based on throat flora in endogenous and exogenous
samples. The statistical analysis was performed by chi-square test
and Student's ¢ test, and we took P<0.05 as a significant difference.
Results There were no significant differences between both groups
of patients (236 with CTSS without periodic change and 211 with
OTSS) in age, sex, diagnosis groups, APACHE Il score, number of
aspirations per day and mortality. No significant differences were
found in the percentage of patients who developed VAP (13.98%
vs 14.02%), nor in the number of VAP per 1000 MV-days (14.13 vs
14.67). At the same time we did not find any differences in the
percentage of patients who developed exogenous VAP (0.96% vs
0.88%). In the patients who needed MV during 24 hours or more,
the aspiration cost was less expensive in the CTSS without periodic
change group than in the OTSS group ($1.89 x 1.53 vs $2.45 x
0.71 per patient-day, P<0.0001).

Conclusions We conclude that in our study the CTSS without
periodic change decreased the aspiration cost and did not modify
the VAP incidence.

P3
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Introduction The aim of the study was to investigate the
epidemiology, clinical characteristics and severity of ventilator-
associated pneumonia (VAP) caused by multidrug resistant
bacteria (Group I) and to identify possible differences from VAP
caused by sensitive pathogens (Group II).

Methods A prospective observational 2-year study of all ICU
patients who developed VAP. Age, gender, APACHE Il score,
underlying disease, cause of ICU admittance, length of ICU stay,
duration of mechanical ventilation (MV) before the onset of VAP
and total duration of MV, VAP pathogens, day of VAP onset and
patient outcome were recorded. The Multi Organ Dysfunction
Score (MODS) and Clinical Pulmonary Index Score (CPIS) were
measured at the onset of VAP. Statistical evaluation was
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performed using the nonparametric Mann—-Whitney test and
Pearson’s chi test.

Results During this 2-year period 240 patients were admitted to
the ICU. Fifty patients (20.8%) developed VAP. All VAP was late
onset. VAP was caused by multidrug resistant pathogens in 23
patients (Group I) and by sensitive bacteria in 27 patients (Group
Il). ICU admittance (P = 0.27), underlying disease (P = 0.83) and
type of isolated bacteria (P = 0.53) did not differ between the two
groups. All the other results are presented in Table 1.
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24.2 episodes per 1000 VD. The duration of VAP until resolution
was 11.4 £ 0.9 days. The total duration of mechanical ventilation
(MV) was 29.7 * 5.3 days and the mean duration of MV before the
development of VAP was 19.9 * 4.8 days.

We identified multidrug resistant pathogens (Acinetobacter baumanii)
in two patients and one of them died due to VAP. We also identified
pathogens sensitive only to colistin (A. baumanii in eight patients and
Pseudomonas aeruginosa in two patients) in 10 patients, five of them
died and one of them died due to VAP (Table 1).

Table 1 Table 1
Group | (n=23) Group Il (h=27) P value Gram(-) 16/25 (65%)
Men/women 17/6 21/6 0.75¢ ’20/”630"30’6’ baumanii 12
Age 59.8 + 18.0 60.7+21.42  0.6b seudomonas asruginosa 4
Mixed 9/25 (35%)
APACHE Il score 20 (Cl: 17.5-22.5) 21.1 (Cl: 18.3-24) 0.71b .. .
A. baumanii + P. aeruginosa 5
Outcome (deaths) 8 (34.8%) 4 (14.8%) 0.09¢ A. baumanii + Staphylococcus aureus 2
CPIS 6.8 (Cl:6.6-7.0) 6.3 (Cl:6.1-6.6) 0.003 A. baumanii + fungi 1
MODS 8.9 (Cl: 7.9-9.8) 4.6 (Cl;: 3.9-5.2) 0.0001b Klebsiella pneumoniae + fungi 1
Days of MV before VAP 16.1 £ 10.12 17.8 £10.12 0.11b
Total days of MV 40.1+18.12 36.7+22.0° 0.37° The VAP-attributable mortality was 23.8% (5/21). VAP was
LOS in ICU 46 + 21,22 39.9 + 23.92 0.26b

LOS, length of stay; CPIS, Clinical Pulmonary Index Score; MODS, Multi
Organ Dysfunction Score; MV, mechanical ventilation; Cl, 95% confidence
interval. 2Data presented as mean * standard deviation. PMann—Whitney
test. °Pearson’s chi test.

Conclusions Patients that developed VAP due to multiresistant
bacteria did not differ in their basic characteristics (age, gender,
APACHE I score, underlying disease and cause of admittance)
from patients that developed VAP due to sensitive strains. However,
MODS and CPIS at the onset of VAP were significantly higher in
patients with VAP caused by multiresistant bacteria. The difference
in outcome between the two groups, although not statistically
significant, may have reached significance if our sample was larger.

P4

Ventilator-associated pneumonia and Clinical Pulmonary
Infection Score validation in a Greek general intensive care unit

successfully resolved in 20/25 episodes. Management of VAP was
guided according to culture results and in the case of multidrug
resistance or single antibiotic sensitivity by the use of combination
antibiotic therapy including meropenem, high-dose ampicillin-
sulbactam and collistin.

CPIS sensitivity was 82.7%, specificity was 89.2%, positive predictive
value was 73.2% and negative predictive value was 93.5%.
Conclusions VAP significantly contributes to morbidity and
mortality of critically ill ICU patients. However, VAP may be
successfully treated even in the case of multidrug resistance or
single antibiotic sensitivity by combination therapy. CPIS may be a
significant tool in the diagnosis of VAP in our ICU.

Reference
1. Singh N, et al.: Am J Respir Crit Care Med 2000, 162:505-511.
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Background Ventilator-associated pneumonia (VAP) is a
significant clinical problem in the ICUs and accurate diagnosis
remains problematic. The purpose of the study was to examine the
characteristics of VAP in a general Greek ICU.

Methods We prospectively recorded the characteristics of VAP
for a period of 5 months in a seven-bed ICU. We collected 1032
ventilator days (VD) concerning 64 patients admitted to our ICU.
Data collected included demographics, VAP episodes, pathogens,
resistance characteristics and outcomes. We also validated the
Clinical Pulmonary Infection Score (CPIS) as a guide for VAP
diagnosis [1]. We defined VAP as having CPIS > 6.

Results We included 64 patients admitted to our ICU (43 men) of
mean age 50.8 * 4.6 years. Patients were admitted from the
emergency department, wards, other ICUs and the operating room
suffering from multiple trauma including head injury (25), stroke
(14), postoperative respiratory failure (10), heart failure (seven),
sepsis (five), and other medical conditions (three). We recorded
1032 VD. Twenty-one patients (21/64, 32.8%) developed VAP.
Four patients developed two separate episodes of VAP. We in
total recorded 25 episodes of VAP. The incidence of VAP was

A Martini, N Menestrina, E Mantovani, B Allegranzi, G Finco,
L Gottin

Ops Poloclinico GB Rossi, Verona, Italy

Critical Care 2005, 9(Suppl 1):P5 (DOl 10.1186/cc3068)

Objective Lower-tract respiratory infections are common events in
tracheostomyzed mechanically ventilated patients leading to a 10-
fold increase in mortality rate particularly in those patients with
severely compromized clinical conditions [1]. Our study aimed to
assess epidemiology and risk factors for colonization of respiratory
tract and development of ventilator-associated pneumonia (VAP) in
home-living, tracheostomyzed and mechanically ventilated patients
with neuromuscular disease.

Design A retrospective study.

Setting An ICU ambulatorial service for neuromuscular disease.
Patients Data of 27 patients (20 male) that underwent a routine visit
every 6 months, collected from 1995 until 2003, were analyzed.
Thirteen had amyotrophic lateral sclerosis (ALS) and one spinal
muscular atrophy (ALS-like group); seven had Duchenne’s dystrophy
(DMP), two congenital dystrophy, three metabolic dystrophy and one
supranuclear progressive paralysis (DMP-like group).

The median age was 54 years (interquartile range, 31-63). The
median mechanical ventilation period (MVP) was 71 months
(30-120).



Thirteen patients had severe dysphagy and ineffective cough reflex,
12 of them were alimentated by percutaneous enteral gastrostomy
and one by nasal-gastric tube, ALS-like patients were more
frequently dysphagic than DMP-like patients (P < 0.01).
Low respiratory tract infections (LRTI) were defined in the
presence of cough or an abnormal increase of bronchial
secretions, with or without fever that required antibiotic therapy;
pneumonia was defined as LRTI with a new pulmonary infiltrate at
thorax radiography [2].
Measurements and main results VAP incidence was 52
episodes for 100 patients per year of MVP. The median MVP was
lower in dysphagic patients (33 months [20.75-70.50]) than in
non-dysphagic patients (120 months [80-156]) (P < 0.01) and in
ALS-like patients (33 months [24-73]) than in the DMP-like group
of patients (96 months [69.5-144]).
Dysphagic patients had an higher colonization incidence (Ci) (P =
0.01), LTRI incidence (LTRI) (P = not significant), and VAP
incidence (VAPi) (P = 0.02) than nondysphagic patients, per
month of mechanical ventilation.
ALS-like patients had a higher Ci and VAPi than DMP-like patients
(P = not significant).
Bivariate analysis shown a positive correlation between Ci and
LTRIi and VAP (P< 0.01 for both). MVP was negatively correlated
with Ci (P < 0.01) and VAP, although the P value was 0.06.
Pseudomonas aeruginosa was the most isolated bacteria in
colonization (48%), LTRI (45%) and VAP (52%) episodes.
Conclusion VAP is a frequent event in our patients. Dysphagic
patients, although alimentated by gastrostomy, are more frequently
colonized and this enhances the risk to develop VAP more than in
nondysphagic patients. Patients ventilated for a long period seem
to develop a natural defence from colonization. The longer the
MVP, the less the patient is prone to be colonized and, likely, to
develop VAP. The risk of developing VAP is no different in ALS-like
and DMP-like disease although the dysphagy prevalence differs. A
bigger sample is needed to definitively prove this.
References
1. Niedermann MS, et al.: Nutritional status and bacterial binding
in the lower respiratory tract in patients with chronic tra-
cheostomy. Ann Intern Med 1972, 77:701-706.
2. Harlid R, et al.: Respiratory tract colonization and infection in

patients with chronic tracheostomy. Am J Resp Critical Care
1996, 154:124-129.
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Introduction Ventilator-associated pneumonia (VAP) represents
80% of all nosocomial pneumonia. The aim of this study is an
epidemiological, performance and outcome evaluation of an ICU,
focused in VAP.

Methods The study was performed in a 13-bed ICU located in Séo
Paulo, Brazil, during 2003. It was a retrospective study, where all
consecutive patients admitted were included. All data were
collected and analysed in a Brazilian system of performance and
quality in the ICU, called QuaTI®. Statistical analyses were done,
supported by the Epilnfo 2002 software. Clinical characteristics of
all patients were presented and then two groups were analysed
and compared: VAP group (n = 28) and control group (n = 231)
composed of ventilated patients who did not develop VAP.
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Results From 11 January to 31 December, 483 patients were
admitted; 55.69%, were male; median age was 59 years, 362
medical and 121 surgical patients; medium length of stay was
8.91 £13.07 days. APACHE Il median score was 11.78 * 7.13;
mortality rate was 29.6% and standard mortality rate, calculated by
APACHE I, was 1.01. The rate of ventilated patients was 259/483
(53.62%). The VAP incidence was 10.81% and the rate was
10.84 per 1000 ventilator days. The infection agent was identified
in 15 patients by bronchoalveolar lavage or blood cultures. The
more prevalent were Pseudomonas aeuriginosa (6/28), Klebisiella
pneumoniae (2/28), Staphylococcus aureus (2/28).

Table 1

Characteristics VAP (n=28) Controls (n=231) P value
Age (years), median 57 66 0.10
% male 85.7 74 0.17
Medical 24 171 0.17
Surgical 4 60 0.17
ICU stay (days) 30.79 + 18.06 12.25 + 14.97 0.000
Ventilation days 27.61 +20.19 10.41 £ 13.21 0.000
APACHE Il score 16.50 £ 5.77 13.96 + 7.39 0.04
Death risk (%) 21.39 33.32 0.02
Mortality rate (%) 32.14 51.52 0.053

Conclusions VAP did not increase mortality but improved
ventilated days, ICU length of stay and assistance costs. The
APACHE Il score was significantly higher in patients who
developed VAP. P. aeuriginosa was the predominant pathogen.
Reference

Rello J: Crit Care Med 2003, 31:2544-2551.
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Introduction Nosocomial pneumonia (NP) severely complicates
the course of mechanical ventilation. Although the need of an
appropriate antimicrobial therapy adapted from the results of
cultures from lower respiratory samples is well known, the best
moment to start it is yet to be defined.

Objective To assess the benefits of an appropriate antimicrobial
therapy started just after the direct sample examination versus after
the culture results.

Design and patients A retrospective cohort study including 50
NP cases, diagnosed on clinical examination, bronchoalveolar
lavage and protected specimen brush. Once the radiological and
clinical characteristics of the patient have been analysed, the
antimicrobial therapy modality is studied. Patients have been
separated into two groups, depending on the delay before the
antimicrobial therapy: just after the direct examination for group 1
(G1) and after the culture analysis for group 2 (G2).
Measurement and results For G1 the appropriate antimicrobial
therapy is started with a delay of 4.6 * 2.5 hours after the direct
examination results, while for G2 this delay reaches 34.5 + 22.5
hours. Hence, in 44 patients, initial antimicrobial therapy was
appropriate straightway and in the remaining six patients was
adapted on the results of culture. No differences have been
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noticed in terms of mortality (54% vs 53%, P = 0.91) and length of
stay in the intensive care unit (28.7 days vs 19.3 days, P = 0.16)
between the two groups. Both were similar regarding clinical and
radiological diagnosis, age and severity of the NP. However, in G2,
a significantly higher number of multi-resistant bacteria have been
found (87% vs 73%, P < 0.001) as well as a higher rate of
tracheal colonization within 48 hours after the fiberoptic
bronchoscopy (76% vs 60%, P < 0.001).

Conclusion For patients having a NP of moderate gravity, it is
possible to wait for the culture before the start of antimicrobial
therapy.
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Antibiotics for preventing infections in open fractures are
protective against ventilator-associated pneumonia
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Introduction Early ventilator-associated pneumonia (VAP) remains
the commonest infection in ICUs, in trauma in particular. Controversy
exists on whether antibiotic prophylaxis for traumatic lesions
increases the respiratory infection rate and antibiotic resistance [1].
Methods Using the trauma registry and data from the infection
surveillance program, we reviewed major trauma cases: admitted
consecutively and directly to our unit in 4 years, with a stay longer
than 3 days that received no antibiotic at all or received
clindamycin-gentamicin  from admission for open fractures.
Statistical analysis consisted of: Fisher's exact test, Student’s t
test, multiple logistic regression.

Results Four hundred and eighty-two patients did not receive
antibiotics, 126 did, for 2.8 * 1.8 days. Groups were not
statistically different in age, sex, injury severity score, Glasgow
Coma Score (GCS) at admission, prehospital intubation rate, days
of artificial ventilation and sedation, surgery, and transfusions.
Bivariate analysis of the groups with and without VAP (272 vs 336)
showed a statistically significant difference in injury severity score,
GCS, days of ventilation, prehospital intubation and antibiotic
treatment. Days of ventilation, anatomical severity of trauma and
antibiotic treatment were independently associated with VAP in a
logistic multivariate model. Antibiotics showed a protective effect
against VAP: odds ratio, 0.386; 95% confidence interval,
0.227-0.657. VAP in non-antibiotic treated patients was caused
by Staphylococcus aureus in 37.7% (4% methicillin-resistant S.
aureus [MRSA]) of cases, haemophilus in 25%, Gram-negative,
including pseudomonas, in 25.4%. In patients treated with
antibiotics S. aureus was isolated in 17.4% of cases (5.5%

MRSA), haemophilus in 30.4%, Gram-negative, including
pseudomonas, in 43.1%.
Table 1

Odds  95% Cl, 95% CI,
Variable P value ratio lower upper
Injury severity score <0.01 1.027 1.006 1.047
Days on ventilator < 0.0001 1.241 1.188 1.296
Antibiotics yes/no < 0.001 0.386 0.227 0.657

Conclusion Seventy-two hours of antibiotic therapy for open third-
degree fracture is protective against VAP in trauma patients. When
VAP occurs after or during antibiotic treatment, isolations shift
towards haemophilus, pseudomonas or other Gram-negative
germs, not MRSA.

25th International Symposium on Intensive Care and Emergency Medicine

Reference
1. Hoth JJ: Prophylactic antibiotics adversely affect nosocomial
pneumonia in trauma patients. J Trauma 2003, 55:249-254.
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Introduction Ventilator-associated pneumonia (VAP) is very
important in ventilated patients. There are many procedures (more
or less 23) that could reduce VAP, but many of them are difficult or
expensive to use

Objectives To evaluate the efficacy of three simple measures, the
semi-recumbent position, ‘clean’ intubation and a protocol of
tracheal aspiration, in the incidence of VAP

Methods Our ICU has 12 adult beds. The period was the year
2003 and 2004 until October. We standardized the semi-
recumbent position at 45° routine intubation and tracheal
aspiration in all patients under mechanical ventilation. Nothing
more changed. We compared the incidence of VAP in 2003 with
the data from 2001, 2002 and 2004.

Results Patients were similar by age, sex and APACHE Il score.
The incidence of VAP was 28 and 22 per 1000 patient-days of
mechanical ventilation in 2001 and 2002. The incidence in 2003
was 10.7, almost 50% less than 2001/2002, and 7.4 in 2004. In a
study we had done in 2002, we identified in 80% of opportunities
that patients under mechanical ventilation were with the trunk
below 45°.

Conclusion To keep the patient under mechanical ventilation in a
semi-recumbent position is not difficult, as to standardize
intubation and tracheal aspiration. Unfortunately our doctors,
nurses and respiratory therapists were not aware of these
practices, although all of them know the rationale and advantages.
With these simple and inexpensive measures, we could reduce
significantly the incidence of VAP, around 50%. We must continue
the study, with many cases, to confirm the results.
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Introduction Pneumonia after cardiac surgery have an important
role among the infections that originate from hospitals as they
increase mortality, morbidity and costs. To decrease the pneumonia
incidence after open heart surgery, we should analyse the risk
factors correctly and eliminate the preventable risk factors.

Methods In our study 1000 consecutive patients who had open
heart surgery since January 2002 in Siyami Ersek Thoracic and
Cardiovascular Surgery Center were followed about pneumonia
prospectively. Pneumonia is defined with Center of Disease
Control-ABD criteria. In identifications of microorganisms,
classical methods and BBL Chrystal Gram Positive ve BBL Gram
Negative (Becton Dickenson) kits were used. Data have been
analysed statistically in the SPSS for Windows 10.0 programme.
In univariant analysis a t test was used, in group variants chi square
tests were used. P < 0.05 was considered statistically significant.



To determine the independent risk factors multivariant logistic
regression analysis was used.

Results In 991 patients, data were found suitable for the study.
The mean patients’ age is 57.6 £ 13 years. Demographic data of
the patients are shown in Table 1. The pneumonia ratio is 1000
device day/12.5. By univariant analysis age, emergency operation,
low EF, operation time, intubation time, respiratory interventions,
reintubation, enteral feeding, reoperation, resuscitation, presence
of any complication, readmission to the ICU, and usage of blood
derivatives are found to be the risk factors for pneumonia after

cardiac surgery. Independent risk factors of pneumonia
development are shown in Table 2.
Table 1
Percent
Female/male 28/72
Emergency 6.4
DM 17
EF <40% 4
CABG 67.5
Valve replacement 20
Combine procedures 33
Other 8.2
Table 2
Odds ratio
P value (95% Cl)
Age > 68 years 0.028 1.06 (1.0-1.12)
Emergency operation 0.017 4.9 (1.33-17.93)
Entubation time 0.001 2.0 (1.1-3.17)
Respiratory intervention 0.005 4.8 (1.33-22.31)
Reintubation 0.0001 14.47 (3.46-60.41)
Blood usage 0.015 1.4 (1.0-1.8)
Readmission to ICU 0.005 3.2 (1.93-11.02)

Conclusion Nosocomial pneumonia is one of the most significant
infections among cardiac surgery patients in the postoperative
period. In different studies the frequency of nosocomial pneumonia
was found between 0.2% and 9.7% and the mortality rate between
23% and 519%. According to our study older age and emergency-
operated patients are under higher risk of pneumonia after cardiac
surgery. The risk factors like intubation time, enteral feeding, usage
of blood and blood derivatives must be controlled in preoperative,
intraoperative and postoperative periods.
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Perinatal risk factors for early onset neonatal infection
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KBC Zagreb, Petrova Klinika, Zagreb, Croatia
Critical Care 2005, 9(Suppl 1):P11 (DOI 10.1186/cc3074)

Introduction Neonatal infection and perinatal mortality rate are a
big challenge to neonatologists and obstetricians as well. Group B
streptococcal (GBS) infection is the most common early onset
(EO) neonatal infection with an incidence of 1-4 per 1000 live
born in the developed world.

Methods We studied the newborn infection rate before and after
American Academy of Pediatrics (AAP) Protocol implementation in
Croatia. The protocol for beta haemolytic streptococcal B infection

Available online http://ccforum.com/supplements/9/S1

includes: intrapartum antibiotic prophilaxis with ampicillin and
gentamycin in preterm labour at < 37 weeks of gestation, premature
rupture of membranes at <37 weeks of gestation, fever during
labour, ruptures of membranes >18 hours before delivery and
previous delivery of a sibling with invasive GBS disease.

Results Of 784 neonates admited to the NICU, between 1 January
2003. and 31 December 2003, 60 (14 per 1000 live born)
developed definite, culture confirmed, early onset (<48 hours)
GBS infection and seven (two per 1000 live born) developed
probable infection (clinical signs consistent with EOGBS in a baby
under 48 hours old, colonised with group B streptococci).
Discussion Conatal infection increases the sensitivity of the foetal
brain to hypoxia and has later neuro risk sequelae to the newborn
child. Our data suggest that the incidence of GBS infection in our
country was considerably higher than in all current studies. Reasons
for that can be inadequate perinatal screen in some parts of the
country and no established policy for intrapartum antibiotic treatment
of women with antenatal risk factors. In our study more than 80% of
women who delivered neonates with EOGBS disease had at least
one of the risk factors. After the year 2000, when we started the
AAP Protocol, the incidence of infection decreased to 5/1000 live
born infants. The mortality from EOGBS dropped to 3%.
Conclusion It is very important to establish a basis for trials of
different strategies to reduce EOGBS infections in countries in
transition with low social and economy status. Our results
documented that the AAP Protocol for beta haemolytic
streptococcal B infection can significantly reduce perinatal
mortality of neonatal infection and sepsis.
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Urinary catheter-related infection in critically ill patients

L Lorente, C Henry, M Martin, M Mora
Hospital Universitario de Canarias, Santa Cruz de Tenerife, Spain
Critical Care 2005, 9(Suppl 1):P12 (DOI 10.1186/cc3075)

Objective To determine the incidence and microorganisms
responsible for urinary catheter-related infection (UCRI) in critically
ill patients.

Methods It is a prospective study performed during 30 months of
the patients admitted to a 24-bed medical-surgical ICU of a 650-
bed university hospital. Urinary cultures were taken on admission
and twice weekly. UCRI were diagnosed according to CDC
criteria. UCRI were classified based on the onset moment as early
onset and late onset: early onset were those developed during the
first 4 days of the ICU stay; and late onset were those developed 5
days after ICU admission. The statistical analysis was performed
using the SPSS 11.0 program. Continuous variables are reported
as means and standard deviation, and categoric variables as
percentages.

Results A total of 1582 patients were admitted, 953 males
(60.24%). The mean age was 57.91 + 18.83 years (median 63 years,
interquartile range 44-73 years). The mean APACHE Il score was
13.95 * 8.93 (median 14, interquartile range 10-19). Admission
diagnoses were: 737 (46.59%) heart surgery, 189 cardiological
(11.95%), 196 neurologic (12.29%), 185 trauma (11.69%), 120
respiratory (7.59%), 104 digestive (6.57%) and 51 intoxication
(3.22%). Mortality rate was 14.79% (234 patients). A total of 1392
patients (87.99%) needed a urinary catheter, during 12,556 days.
Of the 1392 patients, 72 (5.17%) developed 75 UCRI (late onset
in 54 cases and early onset in 21 cases). All UCRI were caused by
only a microorganism. The incidence density was 5.97 UCRI/1000
urinary catheter-days. The microorganisms responsible for UCRI
were the following: Escherichia coli (16), Pseudomonas
aeruginosa (seven), Morganella morganii (four), Klebsiella (four),
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Citrobacter (five), Proteus mirabilis (three), Enterococcus faecalis
(eight), coagulase-negative staphylococci (seven), MSSA (two),
Candida albicans (12) and other fungi (seven).

Conclusions In our series, most UCRI had a late onset, were
caused by only a microorganism and were mainly due to E. coli
and C. albicans.
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Serial changes in ICU-acquired pneumonia pathogen after the
remodeling of the environment in a MICU

S Hong', J Jung', C Lim', S Na', J Ahn2, S Lee!, W Kim',

D Kim', Y Koh'

TAsian Medical Center, University of Ulsan College of Medicine,
Seoul, South Korea; 2Ulsan University Hospital, Ulsan, South Korea
Critical Care 2005, 9(Suppl 1):P13 (DOI 10.1186/cc3076)

Introduction The aim of the study was to observe effects of the
improvement of the patient’s care facility in a medical ICU (MICU)
on ICU-acquired pneumonia (IAP), especially caused by drug-
resistant bacteria including methicillin-resistant Staphylococcus
aureus, third-generation cephalosporin-resistant Acinetobacter
baumanii (ISAB), imipenem-intermediate sensitive A. baumanii
(IIAB), imipenem-resistant A. baumanii (IRAB), expanded-spectrum
beta-lactamase (ESBL), and imipenem-resistant Pseudomonas
aeruginosa (IRPA).

Methods All critically ill patients with clinically diagnosed IAP
between January 2001 and June 2002 (period 1 — before
remodeling), October 2002 and March 2003 (period 2 — after
remodeling) and October 2003 and March 2004 (period 3 — 1-
year follow-up after remodeling) were observed prospectively in the
28-bed MICU of a 2100-bed tertiary-care singer center. Clinical
suspicion of IAP was defined by a new and persistent infiltrate on
chest radiography associated with at least two of the following:
purulent secretions, temperature > 38.5°C or < 36.5°C, and a
leukocyte count higher than 10,000/ul or lower than 4000/pl.
Results A total 1038 patients (355, 353 and 330) were admitted
to the MICU during the study periods. At each period, 48 (44
cases, 11%), 38 (34 cases, 8%), and 80 (60 cases, 18%)
episodes of clinically diagnosed IAP occurred (P = 0.160). The
mean age (62 vs 66 vs 63, P=0.272), percentage of males (82 vs
82 vs 78, P=0.800), and mean APACHE lll score (67.3 + 18.7 vs
70.1 £ 26.5 vs 77.7 £ 28.0, P = 0.148) were not different during
the study periods. Episodes of MRSA [13(30%) vs 12 (34%) vs
29 (37%)], ISAB [6 (13%) vs 1 (3%) vs 9 (11%), P = 0.243],
IRPA [2 (4%) vs 1 (3%) vs 9 (11%), P = 0.150], and ESBL [2
(4%) vs 5 (13%) vs 4 (5%), P = 0.180] were not different during
the study periods. Episodes of IIAB [4 (8%) vs O (0%) vs O (0%),
P=0.006] and IRAB [56 (10%) vs O (0%) vs 1 (1%), P = 0.011]
were lower in periods 2 and 3 than in period 1. Duration of
mechanical ventilation (22.2 + 13.1 days vs 24.1 = 13.0 days vs
20.0 £ 13.1 days, P = 0.340), and mortality in the ICU (54.5% vs
44.1% vs 38.3%, P = 0.258) were not different during the study
periods. Use of carbapenem [9 (19%) vs 5 (13%) vs 29 (36%),
P=0.011] and glycopeptide [13 (27%) vs 10 (26%) vs 45 (56%),
P = 0.001] were higher in period 3 than in periods 1 and 2, and
third-generation cephalosporin [21 (44%) vs 20 (53%) vs 19
(249%), P = 0.004] was lower in period 3 than periods 1 and 2.
Conclusion The incidence of IAP caused by drug resistant
bacteria was not affected by the improvement of the patient’s care
environment in the studied ICU. However, the incidence of IAP by
IRAB and IIAB has been decreased after the remodeling.
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Introduction Central venous catheters (CVCs) are generally used
in ICU patients. Nevertheless, bloodstream infections are common
and dangerous complications of CVCs. The use of CVCs in ICU
patients has contributed to the majority of nosocomial bloodstream
infections caused by Staphylococcus aureus, Staphylococcus
epidermidis and Candida species. It was shown that more than
200,000 cases of CVC-related bloodstream infections occur
annually in the United States, with mortality of 12-250%.

Objective To evaluate the predictive value of the working time of a
central venous line as a risk factor of blood stream infections in
polytrauma patients.

Materials and methods In the period of 1 February 2002 to 30
November 2004, 451 patients with severe polytrauma were
admitted to the ICU of Lugansk District Hospital. All of them had
CVCs, and the average duration of stay in the ICU was 7.12 days
(6—21 days). The working time of the CVC (WT CVC) and
incidence of nosocomial blood stream infections were analyzed.
Patients who died on the first to third day of hospitalization were
excluded from the investigation as inappropriate to nosocomial
infection criteria.

Results WT CVC was measured as the duration of
infusions/transfusions during the first 7 days of the post-traumatic
period. The incidence of blood stream infections was 21 cases
(4.66%). All patients were divided into two groups: Group A, with
blood stream infections (21 patients); Group B, patients who have
no such complications (430 cases).

WT CVC in Group A and in Group B was 128.1 = 11.5 hours and
87.5 £ 7.4 hours, respectively (P < 0.05).

Infusions of crystalloids, colloids, blood components and other
medications prolonged round-a-day and depended on severity of
injury, blood loss volume, and presence of multiple organ
dysfunction. Severity of injury measured by the Trauma Score was
8.5 1.1 and 9.7 £ 1.0, respectively (P> 0.05). Blood loss was 2.2
+ 0.6 land 1.3 £ 0.2 | (P < 0.05), parameters of acute physiology
(by SAPS) were 12.8 + 0.8 and 9.4 + 1.0, respectively (P< 0.05).
Conclusion Thus, incidence of blood stream infections depends
on the duration of infusions/transfusions in the ICU. The WT CVC
is defined by statistically considered factors — blood loss volume
and severity of MODS. Severity of trauma is not a predictor of CVC
blood infections.
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Objectives Nosocomial Gram-negative bacteremia in the critically
ill is associated with significant morbidity and mortality. This study
provides epidemiological and antimicrobial susceptibility data for
nosocomial Gram-negative bacteremia in a general systems ICU
over a 5-year period.

Methods Positive blood cultures from 1 January 1999 to 31
December 2003 were reviewed for microbial etiology and
susceptibilities. Patient charts were reviewed to determine the



source of infection, time from admission to bacteremia, causative
organisms, antimicrobial susceptibilities, choice of empiric anti-
biotic therapy and outcome.

Results There were 1632 admissions with 45 nosocomial Gram-
negative bacteremias in 44 patients. Infection rates of 28.2/1000
admissions and 12.1/10 000 patient-days remained stable over
5 years. The mean patient age was 55.3 years (range 17-86 years);
27.3% of patients were female, and 72.8% were male. The
majority (95.6%) of bloodstream infections were monomicrobial,
with only one episode of polymicrobial bacteremia. Common
admitting diagnoses included respiratory failure, solid organ
transplant, post-surgery, and multi-trauma. Seven bacterial species
were identified; Pseudomonas aeruginosa and Enterobacter spp.
were most common. Sources of bacteremia included pneumonia
(48.9%), followed by central venous catheterization (22.2%). The
mean time from admission to hospital to development of
bacteremia was 32.9 days (95% confidence interval [Cl]
0-100.9), and time from admission to the ICU was slightly less at
26.0 days (95% CI 0-90.1). Antimicrobial susceptibilities were
highest for imipenem, gentamicin, tobramycin, ceftazidime, and
piperacillin/tazobactam. Ciprofloxacin susceptibility was inferior to
imipenem, gentamicin, and tobramycin (P < 0.05). Empiric coverage
with an agent to which the microorganism was ultimately
susceptible was 89.2%. The mortality rate was 53.3% in the ICU,
and 60.0% for overall hospitalization, compared with an overall
mortality rate of 11.7% for the year 2004 in our ICU patients. The
average length of the ICU stay was 50.5 (95% Cl 0-150.1) days
compared with 6.13 (95% CI 4.29-7.97) days for all-comers.
Conclusions Nosocomial Gram-negative bacteremia is associated
with marked morbidity and mortality in critically ill patients.
Significant resistance to ciprofloxacin was demonstrated. Empiric
treatment regimens should be based on unit-specific data.
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Objectives To assess the epidemiology and etiology of nosocomial
infections (NI) and to identify patterns of antibiotic resistance in a
surgical ICU.

Setting The ICU of 1st Clinic Hospital, Clinic of Surgery, Moscow.
Methods From September 2002 to December 2004 we
conducted a prospective study and detected the most frequent NI
in patients admitted for more than 48 hours to the ICU. The
diagnosis of NI was defined according to CDC criteria. We also
evaluated antimicrobial resistance of isolated microorganisms. The
identification and susceptibility to antibiotics has been performed
in automated system MIC/ID panels as described by the NCCLS.
Results During the study 2083 patients were admitted to the ICU,
1379 patients stayed more than 48 hours in the ICU. A total of
242 infection episodes were diagnosed in 149 patients with
nosocomial infection (7.2%), 84 (56.4%) had a single infection, 48
(32.2%) had two infections, and 17 (11.4%) had three or more
infections. Pneumonia were the most frequently reported type of
infection (119 episodes, 49.1% of all cases of infection), followed
by intra-abdominal infections (68 episodes, 28.1%), wound
infections (28 episodes, 11.6%), laboratory confirmed
bloodstream infections (14 episodes, 5.8%), urinary tract
infections (eight episodes, 3%). About 43.0% infections were
associated with sepsis, 43.8% with severe sepsis and 4.5% with
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septic shock, and 8.7% were not classified. The mortality rate for
the ICU-acquired infections after 6 weeks of follow-up was 45.6%.
Age > 65 years (odds ratio [OR]: 4.08; 95% confidence interval
[Cl]: 2.05-8.11; P < 0.001), APACHE Il score > 20 (OR: 10.70;
95% Cl: 4.74-24.50; P < 0.001), SOFA > 5(0OR: 15.6; 95% ClI:
6.50-37.86; P < 0.001) were independently associated with
mortality. The 246 isolated pathogens were represented by 92
Gram-positive cocci, 154 Gram-negative bacilli and 2% Candida
species. Staphylococcus aureus (20.3%) was the most frequently
isolated bacteria, followed by Acinetobacter spp. (18.3%),
Pseudomonas aeruginosa (14.6%), Klebsiella spp. (13.4%),
Enterococcus spp. (18.2%), Escherichia coli (8.1%). Resistance
to oxacillin was observed for 94% of S. aureus isolates, all isolates
were susceptible to vancomycin. The most active antimicrobial
agents: against Acinetobacter spp. were imipenem (91.1%),
ampicillin/sulbactam (64.4%); against P. aeruginosa were imipenem
(88.9%), ceftazidime (69.4%), amikacin (568.3%); against Klebsiella
spp. were imipenem (97%), amikacin (919%); against E. coli were
imipenem (90%), amikacin (95%), ciprofloxacin (50%).
Conclusions The NI rate during the period was 7.2%. The
mortality of the patients with a NI is 45.6%. Pneumonia were the
predominant type of infection. Staphylococci were the most
frequently isolated pathogens, with very high levels of MR.
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Introduction Patients in the ICU are prone to be colonized and
infected by multi-resistant bacteria [1,2]. It is previously known that
nosocomial infections are often preceded by cross-transmission
events [3].

The aim of the present investigation was to study the impact of the
patient's length of ICU stay on the resistance patterns, clonal
diversity and dissemination of coagulase-negative staphylococci
(CoNS) within and between patients.

Methods Two groups of patients were studied, including 20
consecutive patients sampled within 2 hours from admission
(shortstayers, SS), and all patients treated for at least 5 days at the
ICU (longstayers, LS), available for sampling every second week
(n=28). Sampling was performed from five sites: oropharynx, nares,
neck, axilla and perineum. A total of 868 CoNS isolates deriving from
LS patients and 403 isolates from SS patients were analyzed for
antimicrobial susceptibility, clonal diversity and dissemination
within and between patients. All 1271 CoNS isolates were tested
for antimicrobial susceptibility and subtyped to the clonal level
according to their phenotype with the PhenePlate™ (PhP) system
using PhP-CS plates (PhPlate Microplate Techniques AB,
Stockholm, Sweden) designed for typing CoNS. The clonal
relationship between CoNS isolates clustered as one phenotype
isolated from at least two patients was further confirmed by pulsed-
field gel electrophoresis.

Results The highest resistance rates were seen for oxacillin and
ciprofloxacin, being 92% and 83%, respectively. LS were at
significantly higher risk of being colonized with CoNS isolates
resistant against oxacillin, clindamycin, ciprofloxacin, gentamicin as
well as with multi-resistant strains. Genotyping revealed 16 clones
that colonized more than one patient. One of the clones was
isolated from 10 individuals, including two SS patients, indicating
an epidemic strain.
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Conclusion Prolonged ICU stay was significantly correlated to

decreased clonal diversity, increased endogenous dissemination of

resistant strains and cross-transmission. The results emphasize the
importance of barrier treatment and other hygienic measures,
especially in this vulnerable group of patients.
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Objective Bacteremia caused by Acinetobacter baumannii has an
increasing incidence among critically ill patients. However, it is not
clear whether it is associated with a higher mortality since
controversial results have been reported. Increased mortality rate
has been shown in some studies [1], whereas in others A.
baumannii bacteremia does not alter the outcome [2]. The aim of
this study was to evaluate the clinical impact of A. baumannii
bacteremia on the outcome of patients in our ICU.

Patients and methods During a 4-month period (August—
December 2004), in a 30-bed multidisciplinary ICU, patients who
developed A. baumannii bacteremia and control patients without
microbiological evidence of bacteremia were prospectively studied.
Matching of control patients (1:2 ratio) was made on the basis of
the APACHE Il score (£ 2 points) and diagnostic category.

Results During the study period, A. baumannii bacteremia was
diagnosed in 21 patients (59 * 15 years, mean * standard
deviation), admitted to the ICU (incidence 9.3 per 100
admissions). The APACHE Il score in case and control patients
was 19.9 + 4.5 and 19.6 * 4.8, respectively. The median interval
from admission to the A. baumannii bacteremia was 10.5 days. A.
baumanii strains were resistant to all antibiotics but susceptible to
imipenem/cilastin and colistin. The ICU length of stay was 37
(23-51) days and 9 (1.8-16.2) days, median (95% confidence
interval), for case and control patients, respectively, P < 0.001.
Case patients had a longer duration of mechanical ventilation
versus control: 21 (9-53) days versus 5 (2—18) days, respectively,
P < 0.001. No differences between case and control patients were
found in gender and age. Patients with A. baumannii bacteremia
had significantly higher mortality than controls (38.1% vs 7.15%,
P=0.004). Logistic regression analysis showed that risk factors
that were independently associated with adverse outcome were
the presence of bacteremia (odds ratio = 10.2, P = 0.013), and
multisystem organ failure (odds ratio = 20.9, P = 0.001).
Conclusions In this group of critically ill patients, after adjustment
for severity of acute illness, A. baumannii bacteremia was
associated with a significantly increased mortality rate compared
with matched control patients. Whether other factors contribute to
this increase has to be examined.
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Introduction The prevalence of carbapenem-resistant isolates of
Acinetobacter baumannii is increasing in Tunisian ICUs. The wide
use of antibiotherapy is implicated certainly in this mechanism of
resistance.

Objective The purpose of this study is to evaluate the evolution of
A. baumannii resistance after a new strategy of prescription
consisting of controlling and restriction of antibiotherapy
prescription.

Materials and methods Evolution of resistance of all A. baumannii
isolates is compared between 2001 (before antibiotherapy
restriction) and 2003-2004 (after).

Results See Table 1.

Table 1

2001 2003 2004
% of resistance (n=134) (n=50) P (n=163) P
Ticarcilline 76 63 0.05* 77 0.8
Piperacilline 97 85 0.01* 81 10-3*
Ceftazidim 95 84 0.01* 79 8 x 10~4*
Carbapenem 37 37 0.36 25 0.09
Amikacine 85 70 0.28 68 6 x 1073*
Netilmycine 30 31 0.86 31 0.7
Ofloxacine 95 87 0.04* 93 0.9
Ciprofloxacine 95 87 0.16 94 0.9

P, 2003 - 2001; P, 2004 - 2001. * P< 0.05.

Conclusion With antibiotherapy restriction we have obtained a
significant reduction of resistance for piperacillin, ceftazidim and
amikacin. We have obtained also a decrease of carbapenem-
resistant isolates (37% vs 25%) but not significant enough if
compared with other countries (5% in New York and 11% in Brazil).
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Pseudomonas aeruginosa plays a predominant role as an
etiological agent involved in serious infections in burned patients.
Treatment of these infections is frequently complicated by
antibiotic resistance, a problem that has been increasing in recent
years.

The objective of this study is to analyse the epidemiological profile
and antibiotic susceptibility of P. aeruginosa isolates within the
burned patients admitted to our intensive care burn department.
During a period of 4 years (2000-2003), 828 burn patients were
admitted. Thermal burn (70%) was the most frequent burn,



followed by electric (27%) and chemical (3%) burn. The population
examined had an average burn size of 44% of the body surface
with the mean age of 34 + 17 years. One hundred and seventy
strains of P. aeruginosa were isolated in different samples from
burned patients. These isolates were identified using standard
microbiological techniques and their antibiotic susceptibility was
determined using the disk diffusion method recommended by the
French Society of Microbiology.

Over the study period, P. aeruginosa was isolated mainly from
cutaneous superinfections (59%), urine (21.7%), blood culture
(14.8%) and venous catheter culture (4.7%). P. aeruginosa was
the most common isolate from cutaneous pus (22.9%). Bacteremia
were mainly caused by Acinetobacter baumannii (16.5%) and
Staphylococcus aureus (15.5%). P. aeruginosa was only isolated
in 8.2% of bacteremia. The survey of antibiotic susceptibility of P.
aeruginosa showed that 60.9% of strains were resistant to
piperacillin, 53.4% to ceftazidime, 37.6% to imipenem, 70.6% to
cefsulodine, 59.3% to tobramycin, 80% to gentamicin, 62.4% to
amikacin and 53.4% to ciprofloxacin.

During this study period, a high resistance to antibiotics of P.
aeruginosa was observed. It is necessary to implement urgent
measures to prevent the spreading of these multi-resistant strains.
These measures include: sensible limitation of the use of
antimicrobial agent, strict disinfection and hygienic procedures.
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Introduction A high rate of nosocomial infections among patients
with severe multiple trauma including severe traumatic brain injury
and initial APACHE Il score of 15 or more leads to increased
length of stay (LOS), costs and high mortality. That makes the
prevention of severe nosocomial infections one of the major
therapeutic interventions in these patients. Because of a high rate
of mixed nosocomial infections with high resistance to antibiotics it
is necessary to start antimicrobal therapy with extended-spectrum
antibiotics. Taking into account pharmacodynamics, pharmaco-
kinetics and microbiological features of carbapenems, they make
the best choice for these patients. In the case of MRSA infection it
is necessary to use the combination of carbapenem and
vancomycin.

Objective The goal of the study was to assess the influence of
maximal initial antimicrobal therapy with meropenem on mortality,
rate of nosocomial infections and LOS in the ICU in patients with
severe trauma including severe traumatic brain injury and initial
APACHE Il score of 15 or more.

Results The study was performed in a general ICU from April
2003 to September 2004. All patients with severe trauma with
predominant severe traumatic brain injury and initial APACHE Il
score of 15 or more were included in the study. We studied two
groups of patients. In the case of known or suspected nosocomial
infection, patients in the maximal antimicrobal therapy (MAT) group
(n =16, APACHE Il 19.88 * 3.6) received meropenem 3—-6 g/day
depending on body weight for 14 days. In the case of proven
MRSA infection, vancomycin 2 g/day was added. Patients in the
control group (n = 22, APACHE Il 19.90 + 3.7) with known or
suspected infection received initial antimicrobal therapy with
cefalosporines 3 or fluoroquinolones with change of antimicrobal
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therapy according to microbiological data. The observed data did
not follow the normal distribution. Comparisons between groups
were performed using the chi-square test. Mortality in the MAT
group was 6.25% (1/16), and in the control group was 50%
(11/22), P = 0.002. Nosocomial infection rate (ventilator-
associated pneumonia, meningitis) was observed in 31.25% of
patients (5/16) in the MAT group and in 91% of patients (20/22) in
the control group, P < 0.001. LOS in the ICU did not differ
between groups (19.44 + 3.1 in the MAT group and 18.09 + 10.3
in the control group). But comparision between LOS among
survivors in the two groups revealed significant reduction in LOS in
the ICU in the MAT group (19.42 + 3.2 in the MAT group and
25.54 + 11.1 in the control group, P < 0.05).

Conclusions Initial antibiotic therapy with meropenem in patients
with severe trauma including severe traumatic brain injury and initial
APACHE-II score of 15 or more leads to a reduction in mortality,
nosocomial infection rate and LOS in the ICU.
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Introduction The characteristics and practices of ICUs
participating in the Belgian national surveillance program were
reviewed within the validation study. The main objective was to
better understand the hospital practices for nosocomial infection
prevention and the methodology used for the collection of
surveillance data.

Methods Forty-five ICUs were randomly selected through systematic
random sampling from a list of 1997-2001 participation-quarters
(8 months). The number of patients admitted to the hospital and to
the ICU was provided by the hospital administration as well as the
number of hospitalization-days. Data were collected, through a
questionnaire, from those responsible for data collection at each
institution.

Results Data from 44 ICUs were analyzed. The average
participation was six surveillance quarters (range 1-22). The ICUs
belong to hospitals admitting on average 2676 patients per
quarter. The average ICUs have 10.5 beds on average, and 88.6%
of them are medical/surgical ICUs. The average number of ICU
admissions was 217 patients per quarter (927 patient-days). The
mean length of stay within the ICU was 4.3 days. Specific
guidelines for pneumonia prevention were available in 75% of
ICUs; and for catheter-related bacteremia in 85.4%. A total 86.4%
of ICUs had specific guidelines for hemoculture procedures.
Systematic culture of sputum (surveillance cultures) was
performed by 77.3% ICUs, but with different periodicity. Catheter
tip culture was performed by 73.8% of the ICUs (2/3
systematically). Guidelines for the use of antibiotics were available
at 64% of ICUs while 15.8% of them allowed antibiotic use at the
doctor’s appreciation. Almost 70% of respondents prefer a patient-
based rather than a unit-based surveillance. On average two
persons are involved in surveillance (44% ICU doctor, 26% ICU
nurse, 6% infection control doctor and 18% IC nurse). It takes
20 min per patient.

Conclusions The study allowed identifying methodological
problems and areas for targeted training in order to improve the
quality of the data collected in the national surveillance.
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Background This presentation shows how, at the City Hospital, it
was possible to improve the quality of clinical practice in surgery
departments and ICUs.

Introduction Antibiotics play an important role in clinical practice.
The expenditure on these drugs is more than 50% of the total
expenditure for drugs at the hospital. Uncontrolled use of
antibiotics, in the environment of intolerably poor financing of the
hospitals in Russia, and the absence of adequate control of the
antibiotic prescriptions induce the growth of resistance in the
hospital microbial flora, and as a result the expenditure on drug
treatment increases.

Methodology An analysis of the antibiotics purchased by the
administration of the hospital was made in order to determine the
baseline proportions of the different classes of antibiotics in the total
structure in the year 2003. The analysis showed a high percentage
of beta-lactams in the structure of the antibiotics purchased (88%).
The data from the Diagnostic Laboratory Center of the city were
impressive: the level of Klebsiella pneumoniae producing the
enlarged-spectrum beta-lactamases reached a level of 92.5% in
the ICU. An analysis of patients’ data at the ICU and surgical
departments (in a cohort of 300) was made in order to evaluate the
quality and appropriateness of the antibiotic prescriptions. An
inappropriate choice of antibiotics, wrong dosage, or an incorrect
timing regime were revealed in 60% of cases. The protocols of
antibiotic prophylaxis and the strict rules of antibiotic prescriptions
in the ICU, prepared according to the data of evidence-based
medicine, were implemented.

Conclusion The system of governance of antibiotic prescriptions,
the monitoring of the microbial resistance in the ICU, and the strict
adherence to the protocols of antibiotic usage have gained approval
and enabled an improvement in the quality of treatment (from 60%
to 30%) and a reduction of the expenditure for antibiotics (40%).
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De-escalation therapy: 1-year experience in a general
intensive care unit
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Introduction First-line choice of antibiotic treatment is an
important issue for successful outcome in surgical and trauma
patients. De-escalation strategy aims to improve the first choice of
antibiotic therapy, to improve outcome and to save money.

Table 1 (abstract P24)
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Setting A general ICU, 17 beds, annual admission approximately
800 patients.

Objective To compare rates of success and failure of the empiric
treatment of patients with usually prescribed antibiotics and the
use of carbapenems with subsequent de-escalation.

Method Taking data from flow-charts, we determined the most
frequently prescribed empiric antibiotics in our ICU during 2002
and calculated the rates of success and failure of the treatment.
We considered the failure an inadequate antibiotic therapy. As
shown in Table 1, there were two regimens used in 2002. The use
of mefoxin was quite disappointing with only a 30% success rate.
When other empiric antibiotic, or combination of antibiotics were
used the rate of success was slightly below 50%. This can be
partly explained with the high rate of surgical complications. In
2003-2004 we accepted for use the de-escalation strategy.
Starting empiric carbapenems (tienam in 106 patients, meronem in
31 patients), we obtained samples for the microbiological
laboratory from the sites of suspected infection. After receiving
positive results we de-escalated antibiotic therapy according to
susceptibility. The rate of success increased 11%, and the cases
of inadequate empiric therapy fell to 4.4% of cases. Mortality rate
decreased from 31% to 130%.

Conclusions Introducing de-escalation strategy into our clinical
practice showed promising results. The percentage of cases of
treatment failure (inadequate empiric antibiotic therapy) and the
mortality rate decreased significantly. We need a longer period to
confirm these result, as well as to analyze cost-effectiveness.
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Objective Our group developed an ovine model of Pseudomonas
aeruginosa sepsis associated with acute lung injury (ALI) [1]. The
aim of this study was to modify this model by the administration of
Ceftazidime (Cef) to simulate a more clinically relevant situation. In
addition we studied the effects of recombinant human activated
protein C (rhAPC), as well as an combined treatment of rhAPC
and Cef. This modification could be the basis for future studies
investigating new treatment strategies in sepsis.

Methods Thirty sheep (35-40 kg) were operatively prepared for
chronic study. After 7 days of recovery, sheep were randomly
allocated either to sham, control, Cef, rhAPC, or Cef + rhAPC
groups (n = 6 each). After a tracheostomy, ALl was produced and
P. aeruginosa were instilled into the lungs, following an established
protocol [1]. The sham group received the vehicle. The sheep were
studied for 24 hours in the awake state and were ventilated with
100% oxygen. The PaO,/FiO, ratio was determined at baseline
(BL) and every 3 hours. Ceftazidime (3 g) was administered
intravenously 1 and 13 hours post injury. rhAPC was given as a
continuous infusion (24 pg/kg/hour), starting 1 hour post injury.

Antibiotics Patients Success rate  Escalation rate  De-escalation Failure  Surgical complication ~ Death

2002, mefoxin 85 26 (31%) 41 (48%) - 24 (28%) 17 (20%) 31 (36.4%)
2002, other antibiotic 114 53 (46.5%) 30 (26.3%) - 15 (13%) 25 (22%) 30 (26.3%)
2003-2004, carbapenems 137 78 (57%) - 33 (24%) 6 (4.4%) 10 (7.3%) 18 (13%)




The animals were resuscitated with Ringer's lactate solution to
maintain filling pressures and hematocrit. Statistical analysis: two-
way analysis of variance and Student—-Newman-Keuls post hoc
comparisons. Data are expressed as mean * standard error of the
mean. Significance P < 0.05.

Results The PaO,/FiO, ratio remained stable in sham (BL:
518.3+12.7 vs 12 hours: 507.3 * 18.8) animals. The control
group showed a significant decrease in PaO,/FiO, ratio (BL:
496.8 + 21 vs 12 hours: 83.5 * 9.8). The Cef group also showed
a fall in PaOy/FiO, ratio (BL: 524 + 11.4 vs 12 hours: 173 * 47),
as well as the rhAPC (541.3 £ 12.2 vs 12 hours: 150.7 + 28.6)
group. In both groups there was a significant improvement of the
PaO,/FiO, ratio compared with the control group. The PaO,/FiO,
ratio of the Cef + rhAPC group (625.4 £ 9.9 vs 12 hours:
335.8 * 25.8) was significantly higher than all other injured groups.
Conclusion Since the application of Cef + rhAPC after ALI
associated with bacterial challenge improved pulmonary function
more than Cef or rhAPC alone, it underlines the importance of
antibiotic treatments for further studies in animal models of sepsis.
Acknowledgements Grant support from Shrine 8820, 8450, NIH
GM066312.

Reference
1. Murakami, et al.: Crit Care Med 2002, 30:2083-2090.

P26

Outbreak of severe Clostridium difficile-associated colitis with
MOF in Quebec intensive care units: first analysis in
Sherbrooke ICUs

F Lamontagne, M Lalancette, O Martinet, J Pepin, O Lesur
CHU Sherbrooke, Canada
Critical Care 2005, 9(Suppl 1):P26 (DOI 10.1186/cc3089)

Introduction Recent reports suggest that Clostridium difficile
colitis (CDAC) may be evolving into a more severe disease [1].
Over the past 2 years, an increased case fatality associated with
CDAC was noted as the admission rate to our adult tertiary ICUs
for this entity increased in a context of inhospital outbreak. This
CDAC outbreak occurred in a 682-bed regional hospital in
Quebec, Canada. All cases admitted to ICUs with a diagnosis of
life-threatening CDAC were systematically reviewed over a 20-
month period (between 1 January 2003 and 21 August 2004). The
following is a retrospective statistical analysis.

Results Until now, 41 cases of CDAC requiring intensive care
monitoring and treatment have been collected; 53.7% were of male
sex and the median age was 78 years (25th—75th %: 71-82). The
Charlson morbidity index was calculated for each patient for a
median of 4 (25th—75th %: 3-6). Patients were generally exhibiting
a sepsis profile with high-grade fever (median 39.20°C, 25th—75th
%: 38.7-39.4°C), and high leukocyte counts (median 28.15 x
109/1, 25th—75th %: 20.8-43.7) at some time during the ICU stay.
Serum creatinine levels were elevated (median 204 pmol/l,
25th—75th %: 139-292 umol/l). Shock status was diagnosed in
83% of the patients and catecholamines were mandatory in 53.7%
of the time for a mean duration of 3.4 days (£ 0.47) in addition to
volume resuscitation. Patients were resuscitated during the first 72
hours following their ICU admission with a mean of 10.7 cm®
(986 cm?3) of crystalloid solution, 586 cm?® Pentastarch solution
(£ 92 cm?3) and 231 cm?8 of 25% albumin (£ 75 cm3). Upon entry to
the ICUs, the APACHE Il score was calculated and the median
obtained was of 24 (predicted mortality rate 49.7%). Furthermore,
the SOFA score was also obtained upon entry, 48 hours after
admission and every subsequent week. In the first 48 hours, the
total SOFA score increased in 26.8% and decreased in 31.7% of
the patients. Thirty-two percent of the population reached the
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maximum cardiovascular SOFA score of 4 (i.e. norepinephrine
> 0.1 ug/kg/min). Twenty-two percent of patients went to the
operating room.

The overall observed mortality rate was 49%. An APACHE Il score
upon entry of 22 or more and an age greater than 75 were both
associated with higher mortality with an adjusted odds ratio (OR)
of 7.6 (95% confidence interval [Cl] 1.6-33.9, P = 0.01) and 4
(95% Cl 1.06—15,1 P=10.07). A trend toward higher mortality was
observed in patients with an increasing SOFA score within the first
48 hours of admission (OR 4.55, 95% CI 0.91-22.6, P=0.1) and
high serum lactate levels (OR 18.8, 95% CI 0.97-362, P = 0.03
for lactates > 6.5) but no trends were noted regarding the Charlson
comorbidity index, the decision of surgery (colectomy for bowel
perforation vs refractory shock) or catecholaminergic drug use.
Discussion This case review reveals the existence of an outbreak
of CDAC with increasing case fatality and worsening outcome in
Quebec. Epidemiologic data will help in defining more efficient
preventive measures directed toward this nosocomial entity and
allowing early recognition in order to thwart severe illness.

Reference
1. Pepin J, et al.: JAMC 2004.
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Background Bloodstream infections (BSI) have a worse outcome
when the microorganisms involved are antimicrobial resistant (AM-R),
compared with BSI with antimicrobial susceptible (AM-S) micro-
organisms. We evaluated whether this is also true in ICU patients with
acute renal failure who are treated with renal replacement therapy
(ARF-RRT), a particular severely ill cohort of ICU patients.

Methods All ARF-RRT patients with BSI admitted in our 54-bed
tertiary care ICU during the period 1995-2002 were included in
the study. Enteroccci were defined AM-R when resistant to
vancomycin, staphylococci when resistant to methicillin, Gram-
negative bacteria when resistant to ceftazidim, Pseudomonas
when resistant to ceftazidim, quinolones, piperacilin, or imipenem,
and Candida when resistant to fluconazole. Catheter-related BSI
and BSI of unknown origin were defined as primary BSI. Data are
presented as number (percentage) or median (interquartile range).
Results During the 8-year study period, 79 out of 1032 ARF-RRT
patients (7.7%) developed BSI, incurring 88 different micro-
organisms. AM-R was present in 50 patients (63%). Gram-positive
bacteria were more frequent in patients with AM-R BSI (72% vs
24%, P < 0.001), whereas Gram-negative bacteria (24% vs 53%),
P =0.006) or Candida (2% vs 18%, P = 0.008) were less frequent.
A higher proportion of patients with AM-R BSI had primary BSI
(58% vs 17%, P < 0.001). Patients with AM-R BSI and AM-S BSI
had the same age (67 [42-67] years vs 62 [63-69] years,
P=0.150), and APACHE Il score on admission (26 [17-32] vs 28
[18-37], P = 0.338). Time to BSI after start of RRT was longer in
the AM-R group (11 [6-21] days vs 5 [1-19] days, P = 0.026).
Patients with AM-R BSI had a higher need for vasopressor therapy
(80% vs 52%, P = 0.008). Length of hospital stay was not
different (42 [26-73] days vs 31 [16-75] days, P = 0.528) as was
inhospital mortality (64% vs 72%, P = 0.443). Cox regression
analysis identified, after adjustment for various covariates, older
age (hazard ratio = 1.03 per year, 95% confidence interval:
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1.01-1.05, P = 0.02), and primary BSI (hazard ratio = 0.42, 95%
confidence interval: 0.21-0.85, P = 0.02) as associated with
hospital mortality. There was no significant association between
AM-R BSI and hospital mortality.

Conclusions In a subset of ICU patients with ARF-RRT, anti-
microbial resistance of microorganisms that caused BSI did not
affect mortality. After adjustment for various covariates, older age
was associated with higher mortality. In addition, primary BSI was
associated with lower inhospital mortality.
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Introduction Infectious pathologies are among the most prevalent
in the ICU and significantly influence the outcome of critically ill
patients. However, the emergency of resistant pathogens to
different antibiotics makes the choice of the initial treatment more
complex. In addition, inadequate empirical antibiotic therapy is
associated with a poorer outcome.

Objectives To evaluate the adequacy of antibiotic therapy in a
general ICU and to collect data about the microbial flora in order to
better adapt the empirical treatments.

Materials and methods Data were prospectively collected in a 12-
bed general ICU. The presence of infection was defined by the doctor
in charge of the patient. Inadequate antibiotic therapy was defined as
microbiological evidence of infection not covered by the chosen anti-
biotics, or by the finding of primary resistance to the antibiotics in use.
Results Data were collected in 80 consecutive patients. The main
site of infection was the lung (50%). The most prevalent
microorganisms were the Gram-negative (52%). The prevalence of
nosocomial infections was 60%. Empirical antibiotic therapy was
inadequate in 28 episodes (35%), and the most prevalent
microorganisms in this group were MRSA, Pseudomonas MR,
Stenotrophomonas maltophilia. The general mortality rate was 40%,
but the mortality rate among patients with inadequate antibiotic
therapy was 50%, but only 33% when adequate antibiotic therapy
(odds ratio = 3.09, 95% confidence interval 1.06—9.16). Risk factor
to an inadequate therapy was nosocomial infection (relative risk 2.07,
95% confidence interval 1.01-4.26). Other risk factors that showed
a non-significant trend were a delay to starting antibiotics greater
than 24 hours, immunosupression, septic shock and higher APACHE
Il score. The number of empirical treatment schemes was 17.
Conclusion These preliminary data showed that there is an excess in
mortality rate when empirical therapy is inadequate. The inadequacy
of treatment was associated with nosocomial infections. There was an
exaggerated variability on the choice of empirical strategy.
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Background The clinical importance of systemic Candida infection
in critically ill patients is a well-documented fact. However, it is not
always true that early recognition of Candida infections followed by
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early pre-emptive antifungal therapy has been routinely done. Lack
of an institutional written protocol for systemic Candida infections
may lead to delayed diagnosis and treatment of such infections. It
is expected that each institution has to establish its own clinical
path to ensure a standardized team approach to systemic Candida
infections to improve patient outcome.

Purposes One is to review indications of antifungal therapy and
evaluate the relationship between risk factors and values of beta-b-
glucan. Another is to test usefulness of risk factors to predict the
increased value of beta-D-glucan prospectively.

Patients and methods Clinical records of 43 patients who
received antifungal therapy for clinical diagnosis of systemic
Candida infections were reviewed. Risk factors (APACHE score,
Injury Severity Score [ISS], length of ICU stay, duration of
mechanical ventilation, total blood transfusion within 48 hours, total
parenteral nutrition, and signs of systematic inflammation), bacterio-
logical studies, and quantitative data of beta-D-glucan (Fungitec G
test MK, Seikagaku-kogyo, Japan) were analyzed. In a prospective
study, 38 patients were followed to test the hypothesis that the risk
factors (APACHE score >15 and ISS >16, ICU stay > 7 days, and
mechanical ventilation > 2 days) can predict increased levels of beta-
D-glucan (>20 pg/ml), which validate pre-emptive antifungal therapy.
Results In a retrospective study, positive culture for Candida
remained low (37.2%); however, beta-D-glucan was increased
significantly (>20 pg/ml) in 79.5% of patients. In patient with
APACHE score >15 and ISS >186, beta-D-glucan was increased in
78.4%. Beta-D-glucan was also increased in 79.0% of patients
who stayed in the ICU longer than 7 days. In prospective study,
26.3% (10/38) of patients eventually received antifungal agents.
Of these, eight patients (80.0%) fulfilled APACHE score >15, ISS
>16, and ICU stay > 7 days.

Discussion A certain combination of risk factors of systemic
Candida infections was useful to identify the patient group who
need pre-emptive antifungal therapy. Beta-D-glucan, which is a
useful serologic test for fungal infections, was useful to initiate
antifungal therapy in critically ill patients who fulfilled risk factors.
Conclusions APACHE score >15, ISS >16 and ICU stay
>7 days were useful to discriminate patients who are prone to
develop systemic Candida infections. Beta-D-glucan (> 20 pg/ml)
is a useful clinical tool to initiate pre-emptive antifungal therapy in
such circumstances.
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Objective To determine the incidence of fungal colonization and
infection in critically ill patients.

Methods It is a prospective study during 30 months of the patients
admitted to the ICU during 24 hours or more. A throat swab,
tracheal aspirate and urine samples were taken on admission and
twice weekly. The fungal colonization and infection were
registered. Infections were diagnosed according to CDC criteria.
Infections were classified based on throat flora as: primary
endogenous (PE) when caused by germs that were already
colonizing the throat on ICU admission; secondary endogenous
(SE) when caused by germs that were not colonizing the throat on
the ICU admission but were acquired during the stay in ICU;
exogenous (EX) when caused by germs that were not colonizing
the throat. Infections were classified based on the onset moment
as: early onset (EO) (developed during the first 4 days of ICU stay)
and late onset (LO) (developed 5 days after ICU admission).



Results A total 1582 patients were admitted, 953 males
(60.24%). Mean age was 57.91 + 18.83 years. Mean APACHE I
score was 13.95 * 8.93. Admission diagnoses were: 737
(46.59%) heart surgery, 189 cardiological (11.95%), 196 neurologic
(12.29%), 185 trauma (11.69%), 120 respiratory (7.59%), 104
digestive (6.57%) and 51 intoxication (3.22%). Mortality rate was
14.79% (234 patients). A total of 154 patients had fungal
colonization, 40 patients at ICU admission and 114 patients during
the ICU stay. Forty-eight fungal infections were documented (eight
EO and 40 LO; four PE, 40 SE and four EX): 19 urinary tract
infections (three EO and 16 LO; three PE, 13 SE and three EX),
12 pneumonias (two EO and 10 LO; one PE, 10 SE and one EX),
nine primary fungemias (two EO and seven LO; nine SE), six
surgical wounds (one EO and five LO; six SE) and two pressure
sores (0 EO and two LO; two SE). The 48 fungi responsible for 48
fungal infections were: 29 Candida albicans, 12 Candida
tropicalis, four Candida glabrata, two Candida parapsilopsis, one
Candida famata. Death occurred in 12/48 patients (25%) with
fungal infection: 3/9 (33.33%) fungemias, 5/12 (41.66%)
pneumonias and 4/27 (14.81%) other infections.

Conclusions Most fungal infections had a late onset, were
secondary endogenous and were due to C. albicans. The urinary
tract was the more frequent origin.
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Introduction Leptospirosis is in general a self-limited disease but it
can be associated with important complications such as multiple
organic dysfunction and high mortality [1,2].
Objective The goal of this paper is to evaluate the clinical
characteristics and the morbimortality of severe leptospirosis in
general ICUs from two general hospitals.
Methods All cases with the diagnosis of leptospirosis confirmed
by a blood macroagglutination test and admitted from 1990 to
2004 were studied. We analyzed their clinical and laboratory
characteristics, the occurrence of multiple organ dysfunction and
their mortality rate. We also compared survivors with nonsurvivors.
The quantitative variables have been compared by unpaired t test
and the qualitative variables by a chi-squared test.
Results We describe 57 adult patients, 40 £ 16 years, 47 men
and 10 women. The most frequent clinical manifestations were
fever (n = 52), myalgias (n = 51), jaundice (n = 49) and dyspnea
(n = 49). All patients showed some level of organic dysfunction:
respiratory (n = 51), renal (n = 46), hepatic (n = 45), cardio-
vascular (n = 85), hematologic (n = 32) and neurologic (n= 16).
The mortality rate was 40% (n = 23). The comparison from
nonsurvivors with survivors showed that they have higher
incidences of respiratory, cardiovascular and neurological failures
as well as higher levels of acidosis (P < 0.05).
Conclusions In endemic regions leptospirosis has to be
considered as a cause of multiple organic dysfunction with a high
mortality rate mainly when respiratory, cardiovascular or
neurological failures are present.
References
1. Ko Al, et al.: Urban epidemic of severe leptospirosis in Brazil.
Lancet 1999, 354:820-825.
2. Vieira S, Brauner J: Leptospirosis as a cause of acute respira-
tory failure. Braz J Infect Dis 2002, 6:135-139.
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The work was carried out in the intensive care unit of Parsee
General Hospital, Mumbai 400036, India.

Introduction Falciparum Malaria is a dreaded parasitic infection,
attacks all the organs in the human body cerebral, and chest
dysfunction is very common in the infection followed by kidneys
blood and so forth.

Hypothesis To study and compare the various treatment
modalities and the attendant complications of Falciparum Malaria
with or without concomitant Vivax in the intensive care unit. The
study is done to find out the best treatment to offer to patients
suffering with Facliparum Malaria infection and treat ongoing
multiorgan failure and to prevent further complication of the
dreaded parasitic infection.

Methods Retrospective study between 1993 and 1995 and
prospective study from 1996 to 2003 of patients having severe
malaria infection warranting intensive care management.

Results A total number of 181 patients. See Table 1.

Table 1

Number Died
Year of patients  (ARDS + MOF) Survived
1993-1996 39 29 (no quinine) 10 (quinine)
1996 9 5 (no quinine) 4 (quinine)
1997 19 7 (no quinine) 12 (quinine)
1998 14 7 (no quinine) 7 (quinine)
1999 15 5 (no quinine) 10 (quinine)
2000 24 10 (no quinine) 14 (quinine + artesunate)
2001 34 1 (no quinine) 33 (quinine + artesunate)
2002 19 2 (no quinine) 17 (quinine + artesunate)
2003 until March 8 Nil 8 (quinine + artesunate)

ARDS, acute respiratory distress syndrome; MOF, multiorgan failure.

Conclusions (1) Quinine has given good and consistent results.
Treatment must be initiated with quinine and must be given
intravenously. (2) Parasites may have developed resistance to a
multidrug regimen (mefloquine + others). (3) Quinine followed by
artesunate 120 mg bolus followed by 60 mg daily intravenously for
5 days (quinine + artesunate together) yielded good results. This is
the best that can presently be offered to patients with shock/
multiorgan failure.
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Introduction Zygomycosis caused by Rhizopus species (Rhsp) is an
aggressive and rapidly progressive opportunistic fungal infection in
immunocompromised patients. It comprises mucocutaneous,
rhinocerebral, pulmonary, urological and disseminated infections.
Predisposing factors are immunosuppression owing to severe
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diseases, immune defects or metabolic disturbances like diabetic
ketoacidosis. Rhizopus infections are characterized by angioinvasive
growth, necroses of infected tissue and perineural invasion. The
invasion of blood vessels is remarkable for a fungal infection. The
mortality of zygomycosis is very high, especially for disseminated
disease and if immunosuppression cannot be corrected.

Patients Patient 1 (female, 73 years): Delayed clinical course
according to infection of a hip-TEP and a femoropopliteal bypass
of the right leg, eventual exarticulation of the right hip joint,
pseudomonas pneumonia, severe sepsis caused by staphylococci,
acute respiratory distress syndrome, acute renal failure and
multiple use of antibiotics. Subsequent detection of Rhsp in the
bronchoalveolar lavage and treatment with amphotericin B for this
reason. Patient 2 (male, 68 years): Transplantation of kidney in
past medical history, presenting with acute renal failure and with
quite a few infections before. In the sequel development of
abscessing pneumonia on the right side with a pleural empyema.
Rhsp were detected by microbiological testing in the empyema
fluid. These findings required surgical intervention, resection of the
lower lobe of the right lung and, within the same operation, of the
renal graft because of rejection. The patient was treated with
Caspofungin because of Candidemia in addition to zygomycosis.
The further course was delayed by several septic phases. Patient 3
(male, 72 years): An insignificant past medical history with
appendectomy,  secondary  wound-healing; hypertension,
hyperlipoproteinemia. No hint for an immune defect. Operation
because of adhesion ilueus, postoperative severe septic shock
owing to peritonitis. After 1 month of intensive care therapy with
multiple lavages and antibiotics microbiologically proven abdominal
infection with Rhsp. All patients died later in spite of all efforts.
Discussion The very rarely seen zygomycosis caused by Rhsp
developed in patient 1 and patient 2 owing to immunosuppression —
in the first, iatrogenic induced by immunosuppressive drugs after
organ transplantation; in the second as a result of previous
immunosuppression and prolonged severe sepsis. Zygomycosis of
the third patient developed because of prolonged severe septic
shock without a hint of a immune deficit before.

In comparison with other mycoses, treatment of Rhsp infections
remains difficult. The affinity to blood vessels, where the fungi
multiply and their feature of vascular invasion with thrombosis and
infarction are complicating therapeutic efforts, which should
include surgical resection whenever possible and amphotericin B.
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Toxic epidermal necrolysis (TEN) is a devastating medication-
induced extensive epidermal detachment with a reported mortality
rate of 30-60% in adults. As in severe burns, fluid losses are
massive, and superinfection, impairment of thermoregulation,
excessive energy expenditure and alteration of immunologic
functions are usual complications. Moreover, mucous membrane
involvement increases morbidity. Previously reported data suggest
that age, total body surface area (TBSA) involvement, late
recognition and treatment of TEN are poor prognostic indicators.
The purpose of the clinical study was to evaluate the effects of
special intensive and nutritional management on the outcome of
patients with TEN.

Between 1988 and 2004 13 patients (five men, eight women, mean
age 51 years) were admitted to our department. Two patients were
in very poor condition at admission and died within 24 hours. They
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were excluded from the clinical study. Patients had a TBSA skin
slough of 25—-85% and a mean APACHE Il score of 11.75.

Eleven patients were placed in a bacteria-controlled nursing unit,
wounds were treated with topical debridement and antimicrobial
medications. Nutritional therapy (enteral and/or parenteral) was
instituted after fluid and electrolyte replacement. The daily caloric
intake reached 146 kl/kg body weight with a nitrogen—caloric ratio of
1:150. Enteral feeding (sip feeds, nasogastric tube, PEG) was forced
as early as possible. One patient had diabetes mellitus (NIDDM).
With the complex treatment of 13-26 days in the ICU, nine
patients recovered. Two patients died due to septic complications
(infected central venous catheter, extended gastrointestinal
mucousa involvement — mortality rate: 18%). In the last 8-year
period all the patients with TEN healed, only one patient (86-year-
old woman) died later due to acute myocardial infarction.

Our clinical experiences show that early recognition of TEN may
decrease the morbidity and mortality. The local and general
management of TEN should be carried out at an isolated, aseptic
unit of an intensive care department. The conventional therapy
combined with vigorous nutritional management may improve the
patients survival. Our results for a group of older patients with TEN,
with extensive skin and/or mucosal involvement suggest that age, a
delay in proper hospitalisation, steroids and early empiric antibiotic
treatment are associated with a poor prognosis.
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The removal of antibiotics during continuous venovenous
hemofiltration (CVVH) in critically ill patients with acute renal
failure: measured versus estimated CVVH clearance

C Bouman, H Kan, M Schultz, M Vroom
Academic Medical Center, Amsterdam, The Netherlands
Critical Care 2005, 9(Suppl 1):P35 (DOI 10.1186/cc3098)

Background The clearance of antibiotics during continuous
venovenous hemofiltration (CVVH) is calculated by multiplying the
sieving coefficient (SC) (defined as the ratio of drug concentration
in the ultrafiltrate to plasma) and the ultrafiltration rate (Quf). For
most antibiotics the SC is unknown. It was suggested that the SC
can be substituted by the non-protein-bound fraction (fu). However,
fu values as reported in the literature are determined in healthy
volunteers and not during critical illness. We compared measured
and estimated CVVH clearance (CICVVH) of five antibiotics.
Methods In 40 patients with ARF undergoing CVVH (predilution,
cellulose-triacetate filter, Quf 36 £ 8 ml/min), prefilter, postfilter
and ultrafiltrate samples were collected and drug concentrations
were determined by HPLC or by immunoassay. The prefilter
concentration (Cpre) was corrected using the dilution factor
(Qb/Qb + Qinf), where Qb is the blood flow rate and Qinf is the
substitution fluid infusion rate. The SC was calculated as follows:
SC =2 x Cuf / (Cpre + Cpost).

Results Data (mean * standard deviation) are presented in
Table 1. CICVVH (ml/min) was calculated by multiplying the SC (or
the fu) and the Quf.

Table 1

Measured Measured Non-protein- Estimated
Drug (n) SC CICVVH bound fraction CICVVH
Ceftazidim (4) 214 +2.64 75 + 92 0.79 28 + 1
Ciprofloxacine (16)  0.89 £ 0.33 31 t£12 0.60 21 +£1
Flucloxacilline (5) 0.37 £ 0.38 13+ 14 0.20 7+0
Fluconazol (9) 0.86 £ 0.09 302 0.88 31 %1
Vancomycine (6) 0.71+£0.19 27%5 0.70 28+ 9

SC, sieving coefficient; CICVVH, continuous venovenous hemofiltration
clearance.



Conclusions Measured and estimated CICVVH corresponded
well for fluconazol and vancomycine, but not for ceftazidim,
ciprofloxacine and flucloxacilline, possibly due to changes in
protein binding induced by critical illness or drug—membrane
interactions. Therefore, for antibiotics with a narrow therapeutic
range, monitoring drug concentrations remains mandatory.
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Ceftazidime reduces pulmonary hypertension in an ovine
model of sepsis following smoke inhalation injury

DM Maybauer!, MO Maybauer', JF Fraser?, LD Traber?,
P Enkhbaatar!, N Morita', DL Traber!

"University of Texas Medical Branch, Galveston, TX, USA;
2University of Queensland, Brisbane, Australia

Critical Care 2005, 9(Suppl 1):P36 (DOI 10.1186/cc3099)

Objective Our group recently developed an ovine model of
Pseudomonas aeruginosa sepsis associated with acute lung injury
(ALI) [1]. The aim of this study was to modify this model by the
administration of Ceftazidime (Cef) to simulate a more clinically
relevant situation. This modification could be the basis for future
studies investigating new treatment strategies in sepsis.

Methods Eighteen sheep (35-40 kg) were operatively prepared for
chronic study. After 7 days of recovery, sheep were randomly
allocated either to sham, control, or Cef groups (n = 6 each). After a
tracheostomy had been performed, ALl was produced in the control
and Cef group by insufflation of 48 breaths of cotton smoke under
deep halothane anesthesia. Then, live P. aeruginosa were instilled into
the lungs via a bronchoscope [1]. The sham group received the
vehicle, 48 breaths of room air and 30 ml saline. Subsequently,
anesthesia was discontinued. The sheep were studied for 24 hours in
the awake state and were ventilated with 100% oxygen (tidal volume
15 ml/kg, 30 breaths/min). The mean pulmonary artery pressure
(MPAP) and pulmonary artery occlusion pressure (PAOP= wedge
pressure) were determined every 3 hours. Cef (3 g, intravenously)
was administered 1 hour and 13 hours post injury. The animals were
resuscitated with Ringer's lactate solution to maintain filling pressures
and hematocrit. Lung tissues were taken after the experiment to
determine the bloodless lung tissue wet to dry weight ratio (W/D).
Statistical analysis: two-way analysis of variance, Student-Newman-—
Keuls post hoc comparisons, significance P < 0.05.

Results MPAP and PAOP remained stable in sham animals. The
control group showed a significant increase in MPAP (baseline
[BL]: 19 £ 1 vs 24 hours: 31 + 1) and PAOP (BL: 11 £ 1 vs 24 hours:
17 * 1) versus BL over time. The Cef group also showed an
increase in MPAP (BL: 20 £ 1 vs 24 hours: 26 = 1) and PAOP
(BL: 10 = 1 vs 24 hours: 13 *+ 1) vs BL, but this increase was
significantly lower in comparison with the control group. The fluid
balance (sham: —=547 * 38, control: +1266 * 75, Cef: +382 + 55)
was significantly higher in the control and Cef groups compared
with sham, but also significantly reduced in the Cef group
compared with the control group. However, the W/D ratio after
24 hours (sham: 5.0 + 0.1, control: 5.8 + 0.2, Cef: 5.7 + 0.2)
increased significantly in the control and Cef groups compared
with sham, but was not statistically different between those groups.
Conclusion The application of Cef after ALl associated with
bacterial challenge reduced pulmonary hypertension and fluid
requirement. The addition of antibiotics to the protocol will make it
more clinically relevant and is a useful new approach for further
studies in this modified sepsis model.

Acknowledgements Grant support from Shrine 8820, 8450, NIH
GM066312.
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Continuous versus intermittent infusion of temocillin in
intensive care unit patients
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Background and goal f-lactams are time-dependent antibiotics
and show little gain in activity once their concentration exceeds the
minimum inhibitory concentration about fourfold, which suggests
their administration by continuous infusion. We have studied the
stability, the compatibility with other drugs, and the pharmaco-
kinetics of continuous or intermittent administration of temocillin (a
B-lactam active against Gram-negative organisms).

Methods Temocillin was assayed by HPLC. Temocillin stability
was measured over 24 hours after its solution in water at 37°C.
Compatibility with several frequently used drugs on the ICU was
determined under conditions mimicking their clinical use.
Temocillin was measured in plasma samples from ICU patients
with normal renal function, randomly assigned to receive a
continuous (n = 6; 2 g every 12 hours; 5 day sample observation)
or intermittent (n = 6; 2 g over 30 minutes twice daily; consecutive
samples before and after dose 1 and 9) schedule.

Results Recovery after storage for 24 hours at 37°C of both R and
S isomers of temocillin exceeded 90%, which is better among
other studied B-lactams. Temocillin was compatible with most
frequently used drugs on the ICU with the exception of
clarithromycin, ciprofloxacin, meropenem, imipenem, piperacillin/
tazobactam, vancomycin, amoxicillin/acid clavulanic acid, propofol,
midazolam, piritramide, nicardipine, milrinone, and ranitidine. In
patients with normal renal function, plasma levels of temocillin were
above 50 mg/l in the continuous group, and 90% of the time above
the breakpoint of 16 mg/l with peak levels of 120 mg/| after the
first and ninth dose in the intermittent group.

Conclusion Temocillin can be used safely in the ICU, either with
an intermittent or continuous schedule. The latter may be preferred
based on pharmacodynamic considerations.
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Meropenem administration by intermittent infusion versus
continuous infusion for the treatment of nosocomial
pnheumonia

L Lorente, S Huidobro, M Martin, M Mora
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Critical Care 2005, 9(Suppl 1):P38 (DOI 10.1186/cc3101)

Objective Mainly, beta-lactamic efficacy is determined by the
duration of time that concentrations remain above the minimum
inhibitory concentration (MIC). Some studies have found that the
administration of carbapenems by continuous infusion maintain
constantly concentrations above the MIC of susceptible organisms
over the course of therapy; but limited data exist on clinical efficacy
(only occasional observations have been made). The purpose of
this study was to evaluate the clinical efficacy of meropenem by
continuous infusion administration (Cl) or by intermittent infusion
(I} for the treatment of ventilator-associated pneumonia (VAP)
caused by Gram-negative bacilli (GNB).

Methods An historic control group (1 July 2000-20 June 2002)
with VAP caused by GNB who received initial empiric antibiotic
therapy with meropenem by Il (n = 18) was compared with a pros-
pective cohort of patients (1 July 2002-30 June 2003) treated with
meropenem by Cl (n = 10), at a university hospital medical—-surgical
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ICU. VAP were treated during 14 days with two antibiotics:
meropenem (1 g/6 hours intravenously) plus another (aminoglyco-
side or quinolone). Antibiotic clinical effect was categorized as cure
or failure. Differences between groups were tested by means of
Student’s t test and exact chi-square by permutation, using Statxact
Software 5.0. We consider values P<0.05 as a significant difference.
Results Significant differences were not found between both
groups of patients (15 with Cl and 30 with Il) in sex, age, APACHE
Il score, diagnosis, microorganism responsible and organ
dysfunction severity assessed by the Sepsis-related Organ Failure
Assessment score. The Cl group showed significantly greater
clinical cure than the Il group (Cl, 14/15 [93.33%] vs Il, 19/30
[63.33%)], P = 0.038) and smaller, but not significant, attributable
mortality to VAP (1 of 15 [6.66%)] vs 7 of 30 [23.33%], P = 0.236).
Conclusions Our data suggest that administration of meropenem
by Cl may have more clinical efficacy than administration by Il for
the treatment of nosocomial pneumonia, but more studies are
required to confirm it.
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Continuous infusion versus intermittent infusion of
ceftazidime for the treatment of pneumonia caused by
Pseudomonas aeruginosa

L Lorente, C Garcia, M Martin, M Mora
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Critical Care 2005, 9(Suppl 1):P39 (DOI 10.1186/cc3102)

Objective Beta-lactamics antibiotics exhibit concentration-
independent bactericidal activity. Several studies have found that
ceftazidime by continuous infusion appears to optimise the
pharmacodynamic profile by constantly providing concentrations in
excess of the minimum inhibitory concentration of susceptible
organisms over the course of therapy. Limited data exist on clinical
efficacy by continuous infusion of ceftazidime. The purpose of this
study was to evaluate the clinical efficacy associated with the
administration of continuous infusion of ceftazidime (Cl) and
intermittent infusion of ceftazidime (Il) for the treatment of ventilator-
associated pneumonia (VAP) caused by Pseudomonas aeruginosa.
Methods An historic control group (1 July 2000-20 June 2002)
with VAP caused by P. aeruginosa who received initial empiric
antibiotic therapy with ceftazidime by Il (n = 32) was compared
with a prospective cohort of patients (1 July 2002-30 June 2003)
treated with ceftazidime by Cl (n = 15), at a university hospital
medical-surgical ICU. Patients were treated during 14 days with
ceftazidime, by Cl (4 g/day) or Il (2 g/8 hours), plus tobramycin.
Exclusion criteria was creatinine clearance < 60 ml/mn. Antibiotic
clinical effect was categorized as cure or failure. Differences
between groups were tested by means of Student's ¢ test and
exact chi-square by permutation, using Statxact Software 5.0.
Results Significant differences were not found between both
groups of patients (eight with Cl and 12 with Il) in sex, age,
APACHE Il score, diagnosis and organ dysfunction severity
assessed by the Sepsis-related Organ Failure Assessment score.
The CI group showed greater clinical cure rate than the Il group (8
of 8 [100%] versus 4 of 12 [33.33%], P = 0.004) and smaller
atributable mortality to VAP (0 of 8 [0%] versus 6 of 12 [50%)],
P=0.024). In addition, Cl patients received one-third less daily
dose than those treated by Il.

Conclusions These data suggest that ceftazidime administration
by continuous infusion may have more clinical efficacy that
intermittent infusion, in treatment of VAP caused by P. aeruginosa.
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Laparostomy versus laparotomy in severe abdominal
infection: microbiological assessment
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Critical Care 2005, 9(Suppl 1):P40 (DOI 10.1186/cc3103)

Introduction Mortality of severe abdominal infection, due to
peritonitis after anastomotic dehiscence, visceral organ necrosis or
necrotic pancreatitis, remains high. The efficacy of laparostomy in
damage control surgery and uncontrolled intra-abdominal infection
is controversial [1].

Methods We retrospectively reviewed the records of all patients
with severe abdominal infection secondary to peritonitis admitted
to the ICU of a university teaching hospital from 1998 to 2000. The
following information was collected: age, simplified acute
physiology score (SAPS Il) and sepsis-related organ failure
assessment (SOFA) on admission, length of stay (LOS), ICU and
hospital outcome, type of bacteria, number of isolations and
haematogenous dissemination.

Results Thirty-nine critically ill patients were studied. The mean
age was 66.1 £ 16.9; the overall SAPS Il at admission was
41.7 £ 14.6; the SOFA was 10.9 * 4.3. A total of 13 laparostomy
were performed (group 1). Twenty-six patients were undergoing a
laparotomy (group Il). No differences regarding age (group | vs
group Il 61.1 ++ 12,7 vs 685 + 18.1, P = 0.08), SAPS Il
(41.8+20.6 vs 41.5 £ 10.6, P=0.65) and SOFA (11.8 £ 5.5 vs
10.4 £ 3.5, P = 0.49) were found. The duration of ICU stay was
longer in group | than in group Il (44.4 + 52.2 vs 19.8 = 17.3,
P=0.04). ICU mortality was equal between two groups (30.7%).
Hospital mortality was not statistically different between two
groups (38.4% vs 42.3%, P = 0.77). The number of positive
cultural specimens was 19 in both groups. lIsolated micro-
organisms were: Gram-positive cocci (21% vs 26.3%), Pseudo-
monas aeruginosa (26.4% vs 31.6%), other non-fermenting Gram-
negative bacilli (21% vs 10.5%), Enterobacteriaceae (16% vs
10.5%), fungi (15.8% vs 15.8%). Two of five P. aeruginosa isolations
in Group | were multiresistant to available antibiotics and sensible
only to combinations. Four out of 13 patients in group | presented
candidemia compared with two of 26 patients in group Il. Haemato-
genous dissemination was greater in group | (85.7% vs 50%).
Conclusions The laparostomy technique used in the management
of severe intra-abdominal sepsis appears to correlate with
significant ICU stay and costs. Prolonged antibiotic therapy and
frequent intra-abdominal procedures determine higher incidence of
infections caused by Gram-negative, enterobacteriaceae and
multiresistant pseudomonaceae. The incidence of fungal infection
is not influenced by surgical approach, but the ‘open abdomen’
strategy seems to facilitate dissemination.
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To investigate potential prognostic factors and to predict extent of
risks for postoperative pulmonary complications by logistic



regressive analysis, and to evaluate the role of non-invasive
ventilation in reducing the incidence of complications in elderly
patients. A stair-climbing test was carried out with ASA score,
FEV1, changes of SpO, and HR noted at the same time. Logistical
regressive analysis based on these parameters were used to
assess the relation between potential prognostic factors and
postoperative complications. Patients with limited pulmonary
reserves were selected using the equation, and the protective
effect of non-invasive ventilation on these patients was assessed.
The incidence of postoperative pulmonary complications for high-
risk patients with non-invasive ventilation was 33.2%, and the
incidence of pulmonary complications for high-risk patients without
non-invasive ventilation was 67.7%. There was not a significant
difference between these two groups with low-risk (P> 0.05). The
mathematical model of logistic regressive analysis using the stair-
climbing testing combined with other parameters is a simple,
reliable method to predict the cardiopulmonary reserved function in
elderly patients. Non-invasive ventilation can effectively reduce the
incidence of postoperative pulmonary complications for high-risk
patients, but it has no effect on patients with low risk.
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Bariatric surgery postoperative management: complications in
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Introduction Morbid obesity is one of the most important public
health problems these days, and bariatric surgery became an
option to patients with body mass index of 35 or higher and
obesity-related complications (hypertension, diabetes, etc.).
Patients and methods We observed the postoperative period of
these patients in our ICU during 10 months (n = 278) and their
possible postoperative complications.

Results Found were athelectasy in 60%, surgical wound minor
bleeding in 2.5%, pulmonary embolism in 0.35%, pneumonia in
1.43%, acute renal failure in 1.07%, rhabdomyolisis in 2.8%,
peritonitis in 1.43%, respiratory failure in 2.5%, acute respiratory
distress syndrome in 1.07%, cardiac arrhythmia in 1.43%, gastro-
intestinal fistula in 2.5%, acute myocardial infarction in 0.72%,
lower gastrointestinal hemorrhage in  0.71%, and bowel
obstruction in 0.71%. The death overall rate was 1.43%.
Conclusions The most common postoperative complication was
athelectasy, showing the need for a respiratory therapist at the
bedside to perform non-invasive mechanical ventilation in the
immediate postoperatorium period. Peritonitis was the worst
complication, accounting for all deaths; the intensive care team must
be prepared to immediately recognize and manage these cases. The
results are in accord with those found in the recent medical literature.
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The role of the Shuttle Walking Test in predicting mortality and
morbidity post oesophagogastric surgery
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Critical Care 2005, 9(Suppl 1):P43 (DOI 10.1186/cc3106)

Introduction The Shuttle Walking Test (SWT) has been previously
shown to correlate well with patients’ maximal oxygen uptake (VO,
max) [1-3]. Older and colleagues demonstrated that an anaerobic
threshold of 911 ml/min/kg, in patients undergoing major abdominal
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surgery, was an excellent predictor of mortality from cardio-
respiratory causes [4]. Patients undergoing oesophagogastric
surgery currently have a 30-day mortality of approximately 9% in
our institution and are all admitted to critical care postoperatively.
Our aim was to assess the value of a preoperative SWT in trying to
identify high-risk patients.

Method All patients listed for oesophagogastrectomy between
April 2002 and September 2004 undertook a SWT as a standard
part of their preoperative assessment. Routine anaesthesia,
surgery and critical care was provided guided by clinical require-
ments. Thirty-day mortality was compared retrospectively with
shuttle test data.

Results Thirty-nine patients undertook a SWT, and had surgery.
The mean age of the group was 64 years (range 44-81 years).
The mean SWT distance was 480 m (range 220-880 m). At the
30th postoperative day, 18 patients had been discharged home
(46.2%), 14 patients remained on the wards (35.9%), three still
required critical care (7.7%) and four patients had died (10.2%).
No patient with a SWT of greater than 350 m died within 30 days
of surgery. Patients with a SWT of 350 m and below had a 50%
30-day mortality.

Discussion This small patient group appears to be representative
of the oesophagogastric surgical population within our institution
(mortality 10.2% vs 9%). A SWT of 350 m appears to be a
sensitive marker of increased postoperative mortality in this
particular patient population. This finding is consistent with Lewis
and colleagues’ [2] data correlating SWT distance with VO, max
and Older and colleagues’ [4] work on the anaerobic threshold and
perioperative outcome. Further evaluation is required, but using
this simple, cheap and reliable non-invasive preoperative test may
help to risk-stratify patients undergoing high-risk surgery. High-risk
groups may benefit from appropriately informed consent for
surgery but potentially also from preoperative cardiopulmonary
training and a focused utilisation of resources.
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Introduction  Preventing perioperative tissue oxygen debt
contributes to a better postoperative recovery. Whether the
beneficial effects of fluids and inotropes during optimization of
oxygen delivery (DO,) in high-risk surgical patients are due to
fluids, inotropes or the combination of the two is not known. We
aimed to investigate the effect of fluid optimization, without the use
of inotropes, on morbidity.

Methods A randomized controlled trial with pulmonary artery
catheter (PAC)-guided haemodynamic optimization in 50 high-risk
patients (elderly with coexistent pathologies) undergoing major
elective surgery. Therapy consisted of optimization during the
operation and 24 hours postoperatively using either fluids alone
(n=25) or fluids and dobutamine (n=25), aiming to achieve
supranormal values (DO, > 600 ml/min/m?). Clinical complications
such as pulmonary edema and/or heart failure, acute myocardial
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infarction, bleeding, thrombosis, fistula and acute renal failure were
monitored.

Results Prevalence of pulmonary edema/heart failure significantly
increased in the fluid optimization group in comparison with the
dobutamine optimization group in the postoperative period (40%
vs 129%, relative risk [RR] 3.33, 95% confidence interval [CI]
1.04-10.7, respectively, P < 0.05). Clinical complications were
more frequent in the fluid optimization group than in the
dobutamine group (68% vs 28%, RR 2.43, 95% Cl 1.22-4.81,
P<0.05). The 30-day mortality rates were 8% in dobutamine
optimization group and 20% in the fluid optimization group (RR
2.5, 95% CI 0.53-11.70, not significant).

Conclusion In high-risk patients undergoing major surgery, PAC-
guided hemodynamic optimization using dobutamine determines
better outcomes, whereas fluids alone increase the incidence of
postoperative complications.
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hospital stay following high-risk surgery
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Introduction Several studies have described the successful use of
goal directed therapy to guide fluid and inotropic therapies in
patients at high risk of postoperative complications. This has mainly
been performed in either the pre-operative or intra-operative
period. It is unclear whether this is effective solely in the
postoperative period. The aim of this study was to evaluate the
effect of an early goal directed therapy (EGDT) protocol that does
not utilize the pulmonary artery catheter, when commenced
immediately after general surgery in patients at high risk of
complications.

Methods A prospective, randomized controlled trial in high-risk
surgical patients on a general ITU. Patients were randomized to
conventional treatment or EGDT for 8 hours immediately following
surgery. The goals for EGDT were to optimize volume status by
maximizing stroke volume with fluid challenges and then to
increase the oxygen delivery index (DO,l) to 600 ml/min/m2 with
dopexamine if required. Control group patients received fluid
guided by central venous pressure. Other therapeutic targets were
the same for both groups. Stroke volume and DO,| were measured
in both groups using lithium indicator dilution and pulse contour
analysis (LIDCOplus system). Postoperative complications were
predefined and patients were followed up for 60 days. Data are
presented as medians * standard error or percentage.

Results One hundred and twenty-two patients (control = 60,
EGDT = 62) were randomized. There were no significant
differences between the two groups at baseline. Most patients
underwent gastrointestinal, vascular or urological surgery. Patients
in the EGDT group subsequently achieved higher DO,l than
controls (P < 0.0001) and more EGDT patients achieved a DO,
of 600 ml/min/m? (82% vs 42%, P < 0.0001). The DO, target
was achieved as a result of increases in both stroke volume
(P=0.02) and heart rate (P < 0.0001). The EGDT group received
more intravenous fluid (8015+146ml vs 2280+ 164 ml,
P =0.0006) and more EGDT patients received dopexamine (89%
vs 2%, P<0.0001). The EGDT group developed fewer complica-
tions (0.7 vs 1.5 per patient, P = 0.002) and had a shorter hospital
stay (11 £ 3 days vs 14 * 5 days, P = 0.002). Infectious
complications in the EGDT group were half that of the control
group (24 episodes vs 49 episodes, P = 0.0004). The EGDT
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group utilized 640 less hospital bed-days. There was no difference
in 28-day (9.7% vs 10%) or 60-day (11.3% vs 11.7%) mortality.
Discussion EGDT immediately following general surgery in high-
risk patients reduces complications and length of hospital stay.
This approach is both practical and effective.
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Background Patients undergoing major surgery have an increased
oxygen debt that may affect postoperative outcomes. Current
strategies of perioperative hemodynamic optimisation necessitate
use of a pulmonary artery catheter. In patients with severe sepsis,
early goal directed therapy using a central venous catheter and
targeted to ScvO, of 70% improves survival. This strategy is
untested in perioperative patients.

Aim To investigate whether a low postoperative ScvO, is
associated with increased postoperative morbidity.

Methods Observational study from August to December 20083 in a
22-bed ICU-HDU of a tertiary referral cancer centre. ScvO, was
analysed from blood collected from a central venous catheter at 2
and 12 hours after surgery in 83 patients undergoing major
resections for cancer. Patients were divided into two groups:
normal (ScvO, = 70% at both intervals) and low (ScvO, < 70% at
one or both intervals). Central venous pH and base excess were
also noted. The ICU team managing clinical care was unaware of
the ScvO, values. Outcomes studied were ventilator days, length
of ICU and hospital stay, ICU and hospital mortality, incidence of
anastomotic leak and incidence of complications (any of sepsis,
cardiovascular or respiratory complications, ICU stay > 2 days or
ventilator days > 2 days). Data were analysed using the unpaired
ttest and chi-square test. Binary logistic regression (stepwise
forward conditional) was performed to determine the parameters
contributing to morbidity.

Results Fifty-one patients (62%) had a low ScvO, at one or both
time intervals. Patients in the low group had significantly lower
ScvO, at 2 hours (63.9 *+ 8.9 vs 76.8 + 5.8, P = 0.000) and
12 hours (68.7 £ 6.1 vs 76.2 * 4.1, P = 0.000), respectively.
APACHE Il scores within 24 hours of ICU admission were similar
(8.9 +2.7vs 9.9+ 2.7 P=0.1). There was no difference in ICU
or hospital mortality (both 3 vs 0, P = 0.16) between the low and
normal groups, respectively. pH and base excess were not
different. Patients in the low group had more days on ventilator
(8.5 +£6.1 days vs 0.59 £ 1.5 days, P = 0.009), and longer ICU
stay (5.6 + 6.7 days vs 1.75 £ 2.6 days, P = 0.009) and hospital
stay (17.8 £ 10.5 days vs 13.7 + 5.06 days, P = 0.002). They
required more colloid infusion postoperatively (682 + 398 ml vs
298.4+ 279 ml). There was no difference in the number of
patients requiring inotropes (1 vs 0, P = 0.1). Significantly more
patients in the low group developed postoperative complications
(56.8% vs 18.7%, P = 0.009) and anastomotic dehiscence (26%
vs 9%, P = 0.03). On logistic regression, only ScvO, at 12 hours
(P =0.012) affected morbidity.

Conclusions A low ScvO, was associated with major post-
operative morbidity. The results of this observational, hypothesis-
generating study justify a prospective trial of perioperative goal
directed therapy.
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Background Central venous oxygen saturation (ScVO,) has been
considered an important parameter for follow-up, prognostic estimate,
and therapeutic target in the management of critically ill patients.
Objective To analyze the impact of ScVO, on the postoperative
period of cardiac surgery, and to correlate it with inhospital death.
Three ScVO, measurements were taken within the first 24
postoperative hours, and the overall mean was calculated.

Case series and methods A classic cohort of 132 consecutive
patients selected from January 2004 to August 2004 and divided
into the following two groups: Group |, death (n = 11, 8.3%); and
Group I, survivors. Blood samples were collected through a
central venous catheter properly positioned in the right atrium
according to a previously validated method. The ScVO, measure-
ments were taken in the postoperative period as follows:
immediately (SV0), after 6 hours (SV1), and after 24 hours (SV2).
A mean of the three measurements was calculated (mSV).
Inhospital mortality was the occurrence of death during
hospitalization. The Student t test was used for statistical analysis.
Results The mean ScVO, values of Group | compared with those
of Group Il were as follows, respectively: SVO, 54.8% * 12.6 vs
65.4% * 8.9 (P < 0.0001); SV1, 56.6% * 7.3 vs 68.5% + 5.9
(P<0.001); SV2, 61.1% = 7 vs 69.3% + 5.3 (P < 0.001); and
mSV, 57.3% + 7.8 vs 67.7% * 4.9 (P< 0.001). The distribution of
variation of ScVO, was normal. The EuroScore was as follows: in
the total sample, 5.3 * 3.6; in Group |, 8.7 £ 6.1; and in Group Il
5+ 3.1 (P=0.001). The predicted mortality was around 11%, and
the inhospital mortality was 8.3%.

Conclusions In the population studied, a lowest ScVO, measured
within the first 24 postoperative hours and the EuroScore were
related to inhospital death.

Figure 1 (abstract P47)
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Introduction The frequently used parameters to predict weaning
failure (WF) from mechanical ventilation (MV) weaning parameters
have low predictive capacity. Although being the most common
cause of WF, early detection of respiratory muscle fatigue is
difficult. Central venous saturation (ScvO,) is a marker of oxygen
consumption and could be applied for detection of WF.

Objective To evaluate the predictive capacity of ScvO, in
detecting WF or success.

Design A prospective observational clinical multicentric study in
three ICUs of Porto Alegre.

Methods Between August 2003 and December 2004, all patients
with more than 48 hours of MV, in the weaning process, were
submitted, after informed consent, to a spontaneous breathing trial
(SBT) of 30 min and followed during the next 48 hours. All patients
in the trial had arterial and venous gas analysis, and hemodynamic
(cardiac rate, systolic and diastolic pressure) and ventilatory
parameters (respiratory rate, tidal volume, f/VT index and maximal
inspiratory pressure) during the MV time and in the 30th minute of
SBT. The outcomes were reintubation and mortality rates.

Results Sixty-three MV patients were included, 55.5% male, mean
age 55.8 + 18.6 years, APACHE Il score 18.2 £ 6.3. Septic shock
was the most frequent diagnosis with 50.8% of cases; mortality
ICU rate in the period 22.2%; weaning failure with reintubation rate
31.7% and mortality higher in WF patients (75% vs 149%,
P<0.001). ScvO, at the 30th minute of SBT was lower in WF
patients (68.2 + 7.1 vs 66.3 £ 5.4, P = 0.003). Hemodynamic and
mechanic ventilatory parameters were not able to predict WF or
mortality. The PaO,, SaO, and ScvO, values dropped comparing
the MV time and the 30th minute of SBT (110.1 £39.8 vs
95.8+28.8, P<0.01; 97 + 2.4 vs 95.3 * 3.7, P < 0.001; and
68.3 = 7.3 vs 64.6 + 8.6, P < 0.001, respectively). WF patients
had the most accentuated fall in these parameters (102.1 + 38.5
vs 85.8 + 20.1, P=0.008; 96.9 + 2.7 vs 94.2 £ 3.9, P = 0.001;
and 68.2 + 7.4 vs 59.5 + 7.3, P < 0.001, respectively).
Conclusion The reduction of ScvO, values during SBT is
correlated with the outcome reintubation. This is probably due to
an increase in oxygen muscle consumption and not only correlated
to changes in oxygen muscle offer.
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Effects of optimizing cardiac output by fluid loading on the
indocyanine green plasma disappearance rate and splanchnic
microcirculation

S Sakka, D Hofmann, O Thuemer, C Schelenz, K Reinhart
Friedrich-Schiller-University of Jena, Germany
Critical Care 2005, 9(Suppl 1):P49 (DOI 10.1186/cc3112)

Introduction Hypovolemia may be associated with splanchnic
hypoperfusion and reduced in liver blood flow and function. In
general, optimizing the cardiac preload to increase the cardiac
output — a major determinant of systemic oxygen delivery — is a
primary clinical goal. In this study, we tested the hypothesis that
increasing the cardiac output by optimizing the intravascular fluid
status leads to an improved regional (i.e. hepato-splanchnic) blood
flow and function as assessed by the indocyanine green plasma
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disappearance rate (ICG-PDR), which has been shown to be of
major prognostic relevance [1].
Methods With approval by our ethics committee and written patient
consent we prospectively studied 12 postoperative cardiac surgical
patients (mean age 66 * 13 years) who underwent elective
coronary artery bypass grafting. All patients underwent extended
hemodynamic monitoring by a pulmonary artery and left atrial
catheter for clinical indication. Microcirculation within the splanchnic
area was assessed by gastric tonometry, and liver blood flow and
function were determined non-invasively by transcutaneous
measurement of ICG-PDR. All these patients who were considered
hypovolemic underwent hemodynamic optimization by infusion of
hydroxyethylstarch (130 kDa). Global and regional parameters were
measured at baseline and 1 hour after fluid challenge. All patients
received pressure-controlled mechanical ventilation and respirator
settings remained unchanged throughout the study. Data are
expressed as mean * standard deviation. For statistical analysis, a
paired t test was used and P < 0.05 was considered significant.
Results Overall, 630 £ 130 ml hydroxyethylstarch were admini-
stered. In all patients, the cardiac index significantly increased
following fluid administration, on average from 2.8+ 0.7 to
3.6 £ 0.6 I/min/m2 and the stroke volume index from 30+ 7 to
38 = 8 ml/m2, respectively. With respect to cardiac preload, the
central venous pressure significantly increased from 6+ 2 to
12+ 2mmHg and the left atrial pressure from 5%3 to
11 £ 3 mmHg, respectively. However, the ICG-PDR and PCO,
gap (difference between gastric mucosal and end-tidal CO,
tension) did not change significantly (i.e. from 21.2+6.5 to
21.6 £ 6.5%/min and from 0.9 = 0.5 to 1.0 £ 0.7 kPa).
Conclusion Optimizing cardiac output by fluid loading per se is
not associated with a significant change in ICG-PDR or gastric
mucosal PCO,. However, since ICG-PDR in all patients with a
value <18%min increased, we hypothesize that particularly
patients with an a priori low ICG-PDR may benefit from optimizing
cardiac index by fluid loading. Further studies are needed to test
this hypothesis.
Reference
1. Sakka SG, Reinhart K, Meier-Hellmann A: Prognostic value of
the indocyanine green plasma disappearance rate in critically
ill patients. Chest 2002, 122:1715-1720.
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Introduction Tissue hypoperfusion with concomitant hypoxia is a
leading sign of septic shock. Despite increased DO, after volume
administration, VO, remains low. Our hypothesis was that in this
setting, lower CO, output would also occur. We calculated
anaerobic output of CO, and found its small proportion to
complete CO, output.

Methods We measured the output of CO, as well as the
venous-arterial difference in CO, concentration (v—aDCO,) in 25
patients in septic shock. All patients were mechanically ventilated,
and the circulatory volume and pressure variables were monitored
and changed according to pulmonary catheter findings.

CO, output was measured by use of our own technical innovation;
a 5 | balloon was placed on the expiratory outlet and the CO,
concentration was measured by standard capnograph. Minute
ventilation was measured by a volume monitor over an ascending
and a descending line.

Results In 10 survivors VCO, was higher than in nonsurvivors at
the baseline (189 £ 10 vs 173 £ 14, P = 0.0005). The cardiac
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index was also higher (3.1 £ 0.27 vs 2.7 £ 0.6, P = 0.03). There
was no significant difference in v—-aDCO,, (7.3 + 1.6 vs 7.3 + 1.4,
P=0.95).

During resuscitation VCO, increased markedly in survivors
(P=0.0004), whereas in nonsurvivors only an increasing trend
was noted, but it did not reach statistical significance (P = 0.12).
Conclusion We conclude that this simple and noninvasive test of
measurement of VCO, in patients in septic shock may be useful in
early detection of metabolic disarrangements caused by hypoxia,
as well as outcome of disease. It may also be used as a measure of
treatment efficiency.
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What effect of vasoactive drugs on passive leg raising
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Introduction Passive leg raising (PLR) mimics the hemodynamic
effects of rapid fluid loading (FL) by shifting venous blood from the
legs towards the intrathoracic compartment and by increasing right
and left ventricular preloads.

Aim To test the effect of vasoactive drugs on PLR response.
Patients and methods During a period of 2 months (September—
November 2004) were enrolled all patients with sepsis or septic
shock under mechanical ventilation who needed FL. The hemo-
dynamic measures include heart rate, invasive arterial pressure,
pulse pressure (PP), venous central pressure in a supine position
and after leg raising (45°); before and immediately after FL of
300 ml saline solution.

Results Twenty-eight hemodynamics measures were made. All
patients were mechanically ventilated and deeply sedated. Age
55 + 18 years, SAPS Il 37 £ 17. The patients were divided into
two groups.

Group 1 (with vasoactive drug): nine measures, age 58 £ 15 years,
SAPS Il 48 * 26. The increase of PP after PLR is 4 + 2.7 mmHg,
while the increase of PP after FL is 5 & 3 mmHg.

Group 2 (without vasoactive drug): 19 measures, age 54 * 19 years,
SAPS Il 33 = 10. The increase of arterial PP after PLR is
10 £ 8 mmHg while the increase of PP after FL is 8.3 = 7 mmHg.
Discussion PLR predicts the effect of FL in all patients. It depends
in part on the volume of blood contained in the leg vessels. The PP
increase after PLR is more important in patients without vasoactive
drugs (10 £ 8 vs 4 £ 2.7 mmHg).

Conclusion PLR is a very simple technique to predict the effect of
FL. Its effects seem to be less important in patients with vasoactive
drugs.
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Introduction Respiratory variation of pulse pressure (APP) and of
time of pre-ejection (APEP) obtained from an arterial catheter have
been shown as reliable predictors of fluid responsiveness in



mechanically ventilated patients on sinus rhythm. The curve of
plethysmography obtained from a pulse oxymeter allows one to
calculate respiratory variation of ‘pulsed plethysmography’
(APlethP) and of pre-ejection time (APEPPleth).

Aim To examine whether APlethP and APEPPIleth could predict
volume responsiveness as well as APP and APEP calculated from
an arterial catheter.

Patients Nineteen patients with septic shock, fully adapted to the
ventilator and on sinus rhythm, were studied before and after a fluid
challenge.

Methods Pulsed plethysmography was defined by the amplitude of
the pulse oxymeter wave. The pre-ejection period was defined by
the time between the onset of the QRS and the onset of the blood
pressure curve for PEPKT and the onset of the plethysmography
curve for PEPPleth. The ECG, blood pressures and plethysmo-
graphy tracings were recorded simultaneously on a computer. The
respiratory variation of the parameters were calculated and
averaged from five respiratory cycles according to the following
formula: AP = [Pmax — min / Pmax + min / 2] x 100. Responders
were defined as patients who increased their cardiac output —
measured by Doppler transthoracic echocardiography — by more
than 15% after fluid challenge.

Results A strong correlation between the baseline value of the
studied indices and the changes in cardiac output was observed
(r=0.86 and 0.85 for APPKT and APEPKT and r = 0.82 for both
APPPleth and APEPPIleth). Table 1 confirms the reliability of
APPKT and APEPKT to discriminate responders from non-
responders. It also shows that the plethysmography indices give
similar information with similar threshold values.

Table 1

Sensibility and specificity: patients are fluid responsive if their
values are over the threshold value with a Se and Spe value shown

APPKT APEPKT APlethP APEPPIleth
Threshold%  12% 4% 12% 6%
Se 92% 86% 88% 92%
Spe 100% 100% 100% 77%

Conclusion The use of respiratory variation of a digital
plethysmography signal (APlethP and APEPPIeth) is helpful to
assess fluid responsiveness in mechanically ventilated patients.
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CVP does not reflect changes in preload when optimal PEEP
is determined

| Téth, T Leiner, A Mikor, T Szakmany, Z Molnar
University of Pécs, Hungary
Critical Care 2005, 9(Suppl 1):P53 (DOI 10.1186/cc3116)

Objective High intrathoracic pressures during lung recruitment
and defining optimal PEEP may cause haemodynamic instability
due decreased venous return [1]. The aim of this study was to
evaluate volumetric (ITBV) and pressure (CVP) indicators of
preload during the manoeuvre.

Materials and methods Eighteen patients suffering from ARDS
were recruited. All patients were ventilated in pressure control
mode (FiO, = 1.0, respiratory rate = 20, |:E = 1:1). Following basic
haemodynamic measurements and blood gas analysis (Tep)
alveolar recruitment was done: PEEP was set at 26 cmH,O, then
40 cmH,O of pressure amplitude was applied for 40 s (T26).
Optimal PEEP was then determined as follows: VT was reduced to
4 ml/kg, then the PEEP was reduced from 26 cmH,O by 2 cmH,0O
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every 4 min and the optimal PEEP was defined as 2 cmH,O above
the level of PEEP, where the PaO, suddenly dropped by >10%.
After setting the PEEP at the optimal level, the ‘40/40" manoeuvre
was applied again and the tidal volume was set as 6 ml/kg, end
point (Tep). Haemodynamic parameters were determined by
arterial thermodilution (PiCCO) during lung recruitment (T26), then
every 8 min until the end point was reached (Tep). Data are
presented as the mean * standard deviation. For statistical
analysis a paired t test and Pearson’s correlation was performed.
Results The PaO, improved significantly from TO to Tep:
203+ 108 vs 322 £ 101 mmHg, P < 0.001. While CI, SVI and
ITBVI increased as PEEP was reduced from 26 cmH,O (TO0) to an
average of 15 + 4 cmH,O (Tep), CVP decreased (Table 1). There
was a significant positive correlation between Cl and ITBVI
(r=0.699, P < 0.01), and a significant negative correlation
between Cl and CVP (r=-0.294, P< 0.05).

Table 1

T26 Tep P
Cl (I/min/m2) 3609 42+11 0.003
SVI (ml/min/m?2) 32+8 36+9 0.013
ITBVI (ml/m2) 794 + 188 870 + 423 0.279
CVP (mmHg) 246 195 0.001

Discussion As was expected, as PEEP dropped the Cl improved
due to increased venous return. This increase in preload was
reflected by ITBV but not by CVP, which is in accord with findings
of a recent animal experiment [2]. These results suggest that CVP
cannot be relied on as a measure of preload during lung
recruitment or when defining optimal PEEP in ARDS.

References

1. Lichtwark-Aschoff M, Zeravik J, Pfeiffer UJ: Intensive Care Med
1992, 18:142-147.

2.  Luecke T, Roth H, Herrmann P, et al.: Intensive Care Med 2004,
30:119-126.
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Introduction One of the most important problems in therapy of
critically ill patients is the assessment of preload responsiveness.
Echocardiographic measuring of respiratory variations of aortic
blood velocity in ventilated septic shock patients can accurately
predict the effect of volume expansion. On the other hand, it
remains unclear whether such respiratory variability is a common
physiological reaction to hypovolemia and whether its measurement
is applicable also in spontaneously breathing patients.

Aim To assess whether the respiratory variability of aortic peak
blood velocity (AVpeak) and the respiratory variability of the aortic
velocity time integral measured by continual Doppler (AVTI) predict
preload responsiveness determined by a more than 15% increase
of cardiac index (Cl) after volume expansion in spontaneously
breathing healthy volunteers.

Method AVpeak, AVTI and Cl were measured by transthoracic
echocardiography in 20 volunteers at baseline and after
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intravenous administration of furosemide (0.5 mg/kg). After diuretic
response, volunteers were randomized to rapid intravenous volume
expansion (group A) or to a group without volume expansion
(group B). With that, the final measurement was performed.
Results Hypovolemia induction was associated with a 30%
decrease of Cl (P < 0.001). Correlation between Cl decline and a
strong increase of AVpeak (r = —0.490, P = 0.028) and AVTI
(r=-0.554, P =0.011) was identified in both groups. In group A,
subsequent volume expansion was followed by a drop of AVpeak
(from 16.04 = 1.99 to 2.97 * 1.65, P < 0.001) and AVTI (from
20.43 £ 5.13 t0 3.43 £ 1.68, P < 0.001) and an increase of Cl in
the last measurement strongly correlated with the value of AVpeak
(r=0.782, P = 0.008) and AVTI (r = 0.770, P = 0.009) before
volume expansion. Conversely, there was no statistically significant
change of AVpeak, AVTI and CI in group B between the second
and the last measurement.

Conclusions AVpeak and AVTI reflect changes of intravascular
volume status in healthy spontaneously breathing volunteers, and
predict preload responsiveness.
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Introduction We investigated whether the respiratory changes in
arterial pulse pressure (APP), an accurate indicator during
mechanical ventilation (MV), and in arterial systolic pressure (APS),
easy to calculate, could predict fluid responsiveness in
spontaneously breathing patients. The respiratory changes in
intrathoracic pressure during spontaneous breathing, reversed
compared with MV, could be insufficient to modify loading
conditions of ventricles. We thus also tested those indicators
during a forced respiratory cycle.

Methods We prospectively studied 32 spontaneously breathing
ICU patients (mean age: 61 £ 13 years) with clinical signs justify-
ing volume expansion (VE). Hemodynamic measurements were
performed during quiet respiration and during a forced respiratory
effort (f) at baseline and immediately after a 500 ml 6% hydroxy-
ethylstarch VE. Patients were then separated into responders (R)
(increase in stroke volume [SV] assessed by transthoracic
echocardiography = 15% after VE) and nonresponders (NR).
Results Before VE, APP (13 *+ 5% vs 7 * 3%, P = 0.003) and
APS (10 £ 49% vs 6 £ 3%, P = 0.002) were higher in R (n = 19)
than in NR (n = 13). Receiver operating characteristic (ROC)
curve analysis showed that the forced respiratory effort did not
sensitize the method (APP f = 0.72 £ 0.09 vs APP = 0.82 * 0.08,
P = 0.048 and APS f = 0.69 = 0.10 vs APS = 0.82 * 0.08,
P=0.045). No statistical difference was observed between APP
and APS ROC curves areas (0.81 *+ 0.08 vs 0.82 * 0.08,
P=0.888). Using a threshold APP baseline value of 12%, R and
NR were discriminated with 93% of specificity and 63% of
sensitivity. No relation was observed between APP and APS
baseline value and the increase of stoke volume during VE (r= 0.5,
P=0.058 for APP).

Conclusion In spontaneous breathing patients, APP = 12%
predicts an increase in SV with high probability (92%) without
prejudging the importance of this increase. On the contrary, APP
<12% does not allow one to predict fluid responsiveness.
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Objective To follow-up severe sepsis/septic shock patients using
echocardiographic parameters.

Setting and design A prospective study in a 14-bed medical/
surgical ICU.

Materials and methods In septic patients the following
parameters were obtained: left ventricular (LV) telediastolic
dimensions, LV shortening fraction (LVSF), cardiac output (CO) by
analysis of pulsed-wave Doppler at the LV outflow tract and inferior
vena cava (IVC) evaluation (maximum and minimum dimensions
and IVC index). Other parameters were also obtained: age, sex,
severity scores (APACHE I, SAPS Il, SOFA, and MODS), serum
lactate levels, arterial pressure, heart rate, central venous pressure,
and need for renal replacement techniques. All data were obtained
on the first day of ICU admittance, and at days 2, 3, 5, and then
each 5 days. Only patients with three or more evaluations were
included. The data analysis was performed by dividing the patients
into two groups: survivors (group 1) and nonsurvivors (group 2).
Results Twenty-three patients were enrolled. Thirteen patients
died (group 2, 56.5%). In group 2 we observed a progressive, but
statistically nonsignificant, increase in CO, severity scores, and
serum lactate. The IVC index decreased in group 2 over the study
time with statistical significance (P<0.05). The main feature of
patients in group 1 was a decrease in CO, severity scores and a
statistically significant increase in the IVC index. LV dimensions
changed in both groups, always not significantly and not linked to a
particular outcome or in a consistent manner. Several patients
presented with a decrease in LVSF at any time during the study,
not linked with any particular outcome, or to changes in CO.
Conclusion The fatal course of severe sepsis/septic shock was
characterized by a progressive increase in CO, severity scores and
serum lactate, although lacking statistical significance. A progres-
sive decrease in the IVC index was statistically significant in the
nonsurvivors group. Changes in LV dimension (enlargement) or
LVSF were not a constant feature, and we were not able to link
these changes to any particular clinical outcome.
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Introduction Assessment of left ventricular diastolic pressure
(LVDP) by transthoracic echocardiography (TTE) contributes to the
diagnosis of dyspnea in the emergency room and ICU. Classical
parameters are derived from mitral blood flow recorded using
pulsed Doppler (maximal velocity of early and late mitral wave: E
and A), mitral annulus movement using Doppler tissue imaging
(early lateral mitral annulus movement: Ea) and early left ventricular
inflow propagation velocity (Vp) using M-mode color Doppler.
Unfortunately, Doppler tissue imaging and M-mode color Doppler



are not always available on echocardiography machines and these
measurements are also time-consuming.

Objective In this study, we propose a new simple index obtained
exclusively from mitral flow recorded by pulsed Doppler: E/DTE
(DTE: deceleration time of E).

Method We analysed the sensitivity and specificity of classical
indices of LVDP (E/A, E/Ea, E/Vp) and this new index in order to
determine their ability to discriminate cardiogenic and
noncardiogenic dyspnea.

One hundred and twenty-five patients with acute dyspnea were
studied by echocardiography (80 in the emergency room, 45 in the
ICU). Cardiogenic dyspnea was defined at hospital discharge on
the basis of clinical examination, classical echocardiographic
parameters, and clinical course during hospital stay.

Results Forty-four percent of patients were considered to have
cardiogenic dyspnea and 72% were in sinus rhythm allowing
interpretation of the E/A ratio.

Sensitivity and specificity of the parameters analyzed are presented
in Table 1 for all patients and for patients in sinus rhythm.

Table 1

Sensitivity and specificity: patients have cardiogenic dyspnea if the
values of the different parameters are over the threshold value

E/a E/Vp E/Ea E/DTE
threshold threshold threshold threshold
1.62 2b 10P 0.5
Se 27% 72% 75% 96%
Spe 89% 90% 87% 93%

aFor patients in sinus rhythm. PFor all patients.

Conclusion In conclusion, we demonstrated that E/DTE is a very
simple, rapidly recorded and highly sensitive and specific index to
discriminate cardiogenic and noncardiogenic dyspnea in patients
admitted to the emergency room or ICU with normal or altered left
ventricular systolic function, whether or not they are in sinus
rhythm.
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Background Not rarely in clinical routine it is highly difficult to
evaluate the volume status of a patient. Therefore, the attending
physician can revert to the following parameters in ascending order
concerning their invasive character: clinical signs (e.g. inspection
of mucosa, skin turgor, the filing of jugular veins, edemas of the
lower extremity, auscultation of the lungs), echocardiography,
various laboratory findings (e.g. packed cell volume, electrolytes,
fractional excretion of sodium), central venous pressure (CVP),
thermodilution and pulse contour analysis, respectively, as well as
pulmonary arterial wedge pressure.

Recent data suggest that the intrathoracic blood volume index
(ITBI) determined by thermodilution can be characterized as the
gold standard for the evaluation of a patient’s volume status.
However, in clinical routine the CVP, which has been used for
decades, is still the most frequently applied nonclinical parameter
for volume assessment. However, this is astonishing, because CVP

Available online http://ccforum.com/supplements/9/S1

has hardly been tested on modern hemodynamic measurement
methods.

Aim It was therefore the aim of our prospective study to obtain
predictive values for the CVP — for ITBI values in a normal range,
as well as for ITBI values falling short of or exceeding the normal
range. In other words: Does the CVP still have entitlement or is it
more appropriate not to identify any CVP value as to identify one
that might be misleading concerning the clinical situation?
Methods In 42 patients of an internal ICU, 837 hemodynamic
measurements  (respectively the average of three single
measurements) including CVP as well as ITBI in combination with
other thermodilution parameters (such as cardiac output index [CI],
stroke volume index [SVI], extravascular lung water index [EVLWI],
stroke volume variation) were determined using the PiCCO®
system (Pulsion, Munich). Twenty-four of the patients were male,
18 were female; age 60.6 years (+ 13.5), APACHE Il score of 22.6
on average. Statistics were analysed using SAS version 6.12.
Results CVP, 10.9 mmHg (£ 5.4); ITBI, 967 ml/m2 (£ 170); Cl,
4.14 1/m2 (£ 1.16); SVI, 1505 dyn s/cm5/m?2 (+ 514); EVLWI,
9.2 ml/kg (£ 4.03).

A total 24.25% of the patients had ITBI <850, resulting in a
positive predictive value (PPV) of CVP of 24.49% and a negative
predictive value (NPV) of 75.76% with regard to volume deficit. A
total 39.07% of the patients had ITBI > 1000, resulting in a PPV of
CVP of 37.74% and a NPV of 59.24% with regard to overfilling.
The PPV and NPV for normal ITBI values is 34.80% and 62.16%.
Two hundred and fifteen of 837 (25.70%) measurements were
performed under catecholamine therapy; 64 (29.77%) of them
were correctly classified with CVP, significantly less than for
measurements performed without catecholamine therapy (37.94%
accuracy; P = 0.031, chi-square test).

Conclusions CVP has low PPV and NPV with regard to superior
methods of preload assessment such as the ITBI. This low
predictive effect is even more pronounced in patients with
catecholamine therapy. In summary, volume assessment based
only on CVP should be a thing of the past.

P59

Are venous pressures obtained from femoral central lines
comparable with pressure readings from neck lines?

V Poulose, S Chuin, A Tee, C Tan
Changi General Hospital, Singapore
Critical Care 2005, 9(Suppl 1):P59 (DOI 10.1186/cc3122)

Objective To evaluate whether femoral (femoro-iliac) venous
pressures are comparable with the central venous pressures
(CVP) obtained from neck lines. We hypothesised that there would
not be a clinically significant difference in the readings, in the
absence of intra-abdominal hypertension

Methods Simultaneous measurements were taken from ICU
patients who had both femoral and neck (superior veno-caval)
central catheters in situ. Only 20 cm femoral lines were considered
for the study. Hemodialysis catheters were included in the study.
On each occasion, measurements were taken by two independent
observers and recorded separately. Intra-abdominal pressures
were also measured by the intra-vesical method. We estimated a
difference > 2 cmH,0 to be clinically significant

Results Thirty sets of readings were taken from 25 patients. Only
two sets had a difference >2cm. There was no statistically
significant difference between the two groups (P = 0.054, paired
ttest). The femoro-iliac venous pressures correlated well with the
superior vena-caval CVP (2= 0.721, P<0.01).

Conclusions Venous pressures from femoro-iliac central lines
correlated well with CVP taken from neck lines.
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The reliability of the central venous pressure measured via
catheter inserted in the abdominal vena cava inferior

M Cengiz, L Dosemeci, M Yilmaz, F Purnek Akin, A Ramazanoglu
University of Akdeniz, Antalya, Turkey
Critical Care 2005, 9(Suppl 1):P60 (DOI 10.1186/cc3123)

Objective In our study, we compared the central venous pressure
(CVP) measured via catheters inserted in the abdominal vena cava
inferior (aVCI) and vena cava superior (VCS) in intensive care
patients. The effects of mechanical ventilation, sedation and intra-
abdominal pressure (IAP) on CVP at both localisations were
evaluated.

Methods During a 1-year period, 49 critically ill patients in the ICU
were included in the study. In the patients in whom it was decided
to change the pre-existing catheter due to prolonged stay, recent
catheters were inserted in other localisations from the pre-existing
localisations (the recent CVC was inserted in the aVCI if the pre-
existing CVC was at the VCS, or the opposite). The pre-existing
CVC was kept in place for 24 hours and CVP measurements were
performed simultaneously via both of the catheters. IAP was
measured via urinary bladder and the sedation scores, ventilation
status, sedative drug use, PEEP values, peak and mean airway
pressures (PAP and MAP) were recorded during the CVP
measurements.

Results We performed 148 simultaneous measurements in 49
patients. The mean CVP values obtained from the aVCl and VCS
were 7.3 * 2.9 mmHg and 6.4 = 3.1 mmHg, respectively
(P<0.01). CVP values obtained via the aVCl and VCI were similar
in 32.7% of the 123 measurements performed in mechanically
ventilated patients. Eight percent of the 256 CVP measurements
performed in spontaneously breathing patients were similar
(P<0.05). In the CVP measurements performed during IAP
<8 mmHg (n="72) and IAP > 8 mmHg (n=76), the mean differences
between aVCl and VCS pressures were 1.04 +1.06 mmHg and
1.71 £ 1.4 mmHg, respectively (P<0.01). Mean CVP values
obtained from the aVCIl were higher when PAP =25 mmHg or
MAP > 12 mmHg (P < 0.01). The CVP differences were > 3 mmHg
at 26 (17%) of 148 simultaneous measurements.

Conclusions We found that mechanical ventilation, PEEP, PAP,
MAP and IAP were effective on the difference between CVP values
obtained simultaneously via two different routes. Although the
mean difference between the pressures obtained via the catheters
inserted in the aVCl and VCS (0.9 mmHg) were statistically
significant, the clinical importance of this difference may not be
important.

P61

Continuous pulse contour analysis after cardiopulmonary
bypass in cardiac surgery

M Sander, C von Heymann, A Foer, A Dépke, W Konertz,
C Spies

University Hospital Charité, Berlin, Germany

Critical Care 2005, 9(Suppl 1):P61 (DOI 10.1186/cc3124)

Introduction Continous pulse contour analysis is an alternative to
the pulmonary artery catheter for continous cardiac index (Cl)
measurement after cardiac surgery. However, it remains to be
determined whether pulse contour analysis has to be re-calibrated
after cardiopulmonary bypass (CPB). The aim of the study was to
compare continous pulse contour Cl analysis after CPB and a
period of initial stabilisation with a simultaneous transpulmonary
thermodilution measurement of Cl.

25th International Symposium on Intensive Care and Emergency Medicine

Method After ethical approval and written informed consent 50
patients were included into this prospective study. During
aortocoronary bypass surgery, Cl was determined by a PiCCO
monitor (Pulsion Medical AG, Munich, Germany) in all patients.
Prior to surgery the continous pulse contour analysis was
calibrated by triple transpulmonary thermodilution measurement of
Cl. In case of a deviation >10% of a measurement, five measure-
ments were performed and the highest and lowest were rejected.
After termination of CPB and initial stabilisation of the patient
(20 £ 2 min) continuous pulse contour Cl was documented.
Simultaneously, the PICCO monitor was re-calibrated by trans-
pulmonary thermodilution measurement and this Cl was
documented as well. Statistical analysis was performed by the
method described by Bland and Altman.

Results After termination of CPB and initial stabilisation of the
patient, continous pulse contour analysis determined a Cl of
3.1 £ 0.9 I/min/m2. After re-calibration, a Cl of 3.6 £ 0.7 |/min/m?2
was measured (P < 0.01). The mean bias between continous
pulse contour analysis Cl and transpulmonary thermodilution
measurement of Cl after CPB was —0.5 I/min/m2. Precision (2SD)
was 1.5 I/min/m2.

Conclusion Due to the broad distribution and the underestimation
of the Cl after CPB, a re-calibration of the continous pulse contour
analysis is essential after weaning from CPB to prevent false
therapeutic consequences.

P62

Validation of a continuous cardiac output measurement using
arterial pressure waveforms

W McGee, J Horswell, G Janvier

Baystate Medical Center, Springfield, MA, USA; Medical City
Dallas Hospital, Dallas, TX, USA; CHU Bordeaux Group
Hospitallier Sud, Pessac, France

Critical Care 2005, 9(Suppl 1):P62 (DOI 10.1186/cc3125)

Introduction Intermittent bolus thermodilution cardiac output
(ICO) and continuous cardiac output (CCO) measurements with
pulmonary artery catheters (PAC) are the most commonly
preferred methods of cardiac output (CO) measurement for
guiding hemodynamic therapy in the clinical setting. A novel arterial
pressure cardiac output (APCO) measurement method requires
only access to a radial or femoral artery via a standard arterial
catheter and does not require use of venous access or injection of
a dilution medium for calibration.

Hypothesis/methods We hypothesize that APCO, which
measures CO via arterial pressure analysis, is reliable when
compared with ICO. We compared a prototype APCO system
(FloTrac™; Edwards Lifesciences, Irvine, CA, USA) with PAC
(Swan-Ganz®; Edwards Lifesciences, Irvine, CA, USA) routinely
used in clinical practice. APCO, ICO, and CCO data were
collected from a total of 36 patients (29 cardiac surgery, seven
ICU) from three centers (two USA, one France). Average age was
64.1 (£ 14.4) years, and 72.2% of the patients were male.
Grouped measurements (252 data points) for APCO, ICO and
CCO were analyzed for bias, precision and correlation via Bland—
Altman analysis.

Results Bland—Altman analysis of the differences between CCO
and ICO and between APCO and ICO (Fig. 1) were conducted.
The analysis yielded a mean bias and precision (£ one standard
deviation) of 0.8 £ 1.1 and 0.2 £ 1.3 I/min, respectively. APCO
trends correlated with ICO in 98% of all data points collected.
Conclusions Data show that the APCO method of CCO
measurement is reliable and correlates well with ICO
measurements when used in critically ill patients. The development
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Bland—Altman analysis of the differences between arterial pressure

cardiac output (APCO) and intermittent bolus thermodilution cardiac
output (ICO).

of an accurate, less invasive, simple method of measuring CO may
contribute to the expansion of CO monitoring to critically ill
patients who currently are not monitored with a PAC.

P63

The PiCCO system: feasibility and complications of its use in
paediatric intensive care

F Valla, S Lansiaux
Hépital Pédiatrique Debrousse, Lyon, France
Critical Care 2005, 9(Suppl 1):P63 (DOI 10.1186/cc3126)

Background and objectives The PICCO system provides
haemodynamic evaluation and monitoring, using two different
techniques: transpulmonar peripheric arterial thermodilution and
pulse contour analysis. Paediatric literature is still limited. We
retrospectively analysed the use of the PICCO system in our
paediatric intensive care unit, focusing on its feasibility and
complications.

Results During 16 months, we have used 26 Pulsiocath® (mean
patient weight 24 kg and age 80 months) versus 126 arterial
catheters (mean patient weight 15 kg and age 40 months).
Complications are presented in Table 1 (major complications
include thrombosis, peripheral necrosis and general infection;
minor complications include obstruction, temporary ischaemia or
oedema and local infection).

Table 1

Complications Pulsiocath® (n = 26) Arterial catheter (n = 126)
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Conclusions The rates of complications are acceptable, in our
population characterized by haemodynamic dysfunction and small
artery diameters (two parameters known as risk factors for arterial
catheterization complication). Its feasibility is good, and technical
failure is rare. This technique therefore appears interesting in
paediatrics and moderately invasive, compared with other
techniques allowing haemodynamic monitoring. It encourages us
to extend its use in the paediatric population.

P64

Femoral central venous catheter (CVC) versus internal jugular
CVC for assessment of haemodynamic parameters by
transpulmonary thermodilution using pulse contour cardiac
output

S Grundler, L Macchiavello
University Hospital of Wales, Cardiff, UK
Critical Care 2005, 9(Suppl 1):P64 (DOI 10.1186/cc3127)

Obijective To compare the intrathoracic blood volume index (ITBVI),
cardiac index (Cl) and extravascular lung water index (ELWI) values
in critically il patients as measured by transpulmonary
thermodilution (TPD) with the pulse contour cardiac output
(PiICCO) system, using a femoral central venous catheter (CVC)
versus conventional measurement using an internal jugular CVC.
Introduction There is no evidence that the use of femoral venous
access, instead of internal jugular venous access, for TPD
measurements significantly alters the haemodynamic parameters
obtained via PiICCO. We postulate that the ITBVI and ELWI differ
significantly depending on the CVC site used.

Design A prospective, controlled clinical study in an adult critical
care unit in a large tertiary-care teaching hospital.

Patients Five mechanically ventilated patients with sepsis/septic
shock (n = 4) and acute liver failure (n = 1). Participants had an
internal jugular CVC and femoral CVC or triple-lumen vascath in
place as part of routine management, as well as a femoral arterial
catheter connected to the Pulsion PiCCO system.

Materials and methods Haemodynamic parameters were
obtained by the TPD technique using bolus injections of 15 ml iced
saline solution via the internal jugular and femoral CVCs (order
randomly allocated). Bolus injections were performed in < 8 s and
all measurements were completed in less than 10 min. Where
applicable, haemofiltration was discontinued for the duration of the
measurements.

Results Ten separate sets of paired measurements were obtained
from five patients. The paired t test (SPSS 11) indicated that the
ITBVI was significantly overestimated by an average of 27%
(P<0.001) when the femoral CVC was used for the injectate. The
Cl was not affected by the site of the injectate and, in these
preliminary results, there was only marginal overestimation of the
ELWI (average 12%, P = 0.049) using the femoral CVC.

Major 2 2
Minor 2 31

Feasibility The first values could be measured on average 1 hour
after the decision of haemodynamic monitoring had been taken.
The use of the PiICCO system failed twice: once the patient died
before the first measures, and once because of an arterial stenosis
due to a previous catheterization. We encountered technical
difficulties with the 3 F Pulsiocath®, because of its weakness.

Table 1

Internal

jugular Femoral

central central
Haemodynamic venous venous %
parameter catheter catheter difference  Significance
Intrathoracic blood 1059 1345 27 < 0.001
volume index (ml/m?2)
Extravascular lung 14.2 15.8 12 0.049
water index (ml/kg)
Cardiac index (ml/m2)  4.05 4.06 <1 0.92
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Conclusions In critically ill patients the TPD technique with
PiCCO using a femoral CVC may not provide as accurate or
reliable measures of the ITBVI and possibly the ELWI as
conventional measurement with an internal jugular CVC.
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The effect of continuous veno-venous haemofiltration on
PiCCO® haemodynamic parameters

N Mason, A Froude, B Holst, A Saayman, G Findlay
University Hospital of Wales, Cardiff, UK
Critical Care 2005, 9(Suppl 1):P65 (DOI 10.1186/cc3128)

Introduction It is known that measurement of the intrathoracic
blood volume (ITBV) is a more accurate estimate of cardiac
preload than pressure measurements using central venous or
pulmonary artery occlusion pressures. There is evidence to
suggest that therapy to reduce extravascular lung water may
improve outcome in the critically ill patient. The PICCO®
monitoring system (Pulsion Medical Systems, Munich, Germany)
provides an estimate of the ITBV, extravascular lung water (EVLW)
and cardiac output (CO) via a thermodilution system. We
hypothesised that the use of continuous veno-venous haemo-
filtration (CVVH) during these measurements could affect the
PiCCO® system and give inaccurate results.

Methods Twenty-six patients (aged 20-81 years) were studied.
Patients were hypotensive, required haemodynamic monitoring and
were receiving CVVH for either renal failure or sepsis. Three
measurements of CO, ITBV and EVLW were recorded on and off
CVVH. The measurements were indexed for body surface area and
the mean of each set of three values recorded. Data were normally
distributed and analysed by paired t tests.

Results Results are presented in Table 1 and expressed as the
mean and 95% confidence intervals. There was no correlation
between CVVH pump speed, fluid exchange rate or use of
inotropes and pressors and the changes in cardiovascular
parameters on and off CVVH.

Conclusions Performing PiCCO® measurements with CVVH
running underestimates CO, underestimates ITBV and over-
estimates EVLW. These measurement errors could result in wrong
therapeutic decisions in the management of shocked patients.
PiCCO® measurements should be made with CVVH temporarily
switched

Table 1 (abstract P65)
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Effects of vasodilation cardiac output measured by
PulseCOTM

K Yamashita!, T Nishiyama?, T Yokoyama', H Abe!, M Manabe'
"Kochi Medical School, Kochi, Japan; 2The University of Tokyo, Japan
Critical Care 2005, 9(Suppl 1):P66 (DOI 10.1186/cc3129)

Introduction PulseCOTM (LiDCO Ltd, London, UK) is a continuous
cardiac output (CO) monitor using the pulse-contour method. The
pulse-contour method was defined as the method to determine CO
from characteristics of the arterial pressure waveform. However, the
arterial pressure waveform often changes during surgery because
of the arterial compliance changes using vasoactive drugs. These
factors may induce miscalculation of the CO by PulseCOTM. In the
present study, we investigated the effects of vasodilation induced
by prostaglandin E, (PGE,) on CO measured by PulseCOTM in
comparison with CO measured by the bolus thermodilution method.
Patients and methods Twelve patients who underwent off-pump
coronary artery bypass grafting were enrolled in this study. Patients
who suffered from aortic valve stenosis and regurgitation were
excluded from the study. After premedication with oral diazepam
10 mg, anesthesia was induced and maintained with midazolam,
fentanyl and vecuronium. After induction, radial artery and
pulmonary artery catheters (Edwards Lifescience LLC, Irvine, CA,
USA) were inserted. The CO and systemic vascular resistance
(SVR) were measured after induction to calibrate the PulseCOTM
and, subsequently, 10 min after PGE,: (1) 0.01, (2) 0.02 and (3)
0.04 mg/kg/min infusion. CO by the standard thermodilution
method was measured using the VigilanceTM system. PulseCOTM
was initially calibrated with the value of CO measured by the
thermodilution method and no recalibration was performed during
the study. For the thermodilution method, the CO was measured
three times by injection of 0.2 ml/kg saline of less than 5 degrees
and the mean value was calculated.

Results Patients were eight males and four females, 68 *+ 7 years
old, 156 = 10 cm in height and 61 = 7 kg in weight. SVR at
concentrations (2) and (3) were significantly lower than the control
value (Table 1). The correlation coefficient between the two
techniques at each point was: (1) R2 = 0.71, (2) R2 = 0.18, (3)
R2=0.41. The limits of agreement (bias % two standard deviations
of bias) were: (1) 0.04 + 0.91 I/min, (2) -0.31 + 1.82 I/min, (3)
—-0.49 £ 1.33 I/min.

Conclusions PulseCOTM might underestimate the CO when the
SVR is decreased significantly by infusion of PGE, 0.02 and 0.04
mg/kg/min in comparison with the CO measured by the bolus
thermodilution method.

On CVVH Off CVVH 95% CI Diff Means P
Cardiac index (I/min/m2) 3.42 (38.10-3.74) 4.49 (4.08-4.91) -1.88 to —-0.76 < 0.001
Intrathoracic blood volume index (ml/m?2) 943 (873-1013) 1324 (1181-1467) -500 to =262 < 0.001
Extravascular lung water index (ml/kg) 11 (9-13) 9 (7-11) 1.3-2.8 < 0.001

CVVH, continuous veno-venous haemofiltration; 95% CI Diff Means, 95% confidence interval of difference of means.

Table 1 (abstract P66)

Prostaglandin E;,

Prostaglandin E;, Prostaglandin E;,

Control 0.01 mg/kg/min 0.02 mg/kg/min 0.04 mg/kg/min
Cardiac output by thermodilution (I/min) 3.2%+0.7 35%09 39+1.0 40+09
Cardiac output by PulseCOTM (I/min) 3.2%0.7 3.7+0.8 3.6+0.7 35+ 0.6*
Systemic vascular resistance (dyne/s/cmS9) 2099 + 518 1900 + 528 1743 + 505** 1604 + 355*

*P < 0.05 vs thermodilution, **P < 0.05 vs control.



P67

USCOM: an accurate system for cardiac output
measurement?

P Lichtenthal®, R Phillips2, J Sloniger?, J Copeland’
"University of Arizona, Tucson, AZ, USA; 2University of
Queensland, Brisbane, Australia

Critical Care 2005, 9(Suppl 1):P67 (DOI 10.1186/cc3130)

Introduction The CardioWest device (Syncardia, Tucson, AZ,
USA) is an FDA-approved, total artificial heart system designed to
sustain optimized hemodynamics in intractable heart failure
patients until suitable organ replacement can be effected. The
CardioWest consists of a pneumatic blood pump that delivers
accurately measured pulsatile flow to an implanted artificial heart
and the native circulation, and displays the delivered hemodynamic
parameters. The USCOM device (USCOM Ltd, Sydney, Australia)
is a novel non-invasive two-dimensional independent CW Doppler
device for assessment of right-sided and left-sided cardiac
hemodynamics. This study was to compare and validate the
hemodynamic values measured by the USCOM device with those
of the controlled CardioWest circulatory model and determine the
accuracy of the USCOM device in the clinical setting.

Methods Four hundred and sixty serial measurements on four
patients were made of right-sided and left-sided cardiac output
(CO), stroke volume (SV), and heart rate (HR) using the USCOM
device and compared with contemporaneous averaged values
recorded on the CardioWest. Flow cross-sectional areas were
determined from the CardioWest engineers and used to calculate
USCOM flow volumes.

Results Mean CO, SV and HR values by USCOM and
CardioWest were 7.26 £ 0.66 and 7.23 = 0.57 |/min, 55.0 + 4.6
and 54.6 £ 3.7 ml, and 132 + 5 and 132 *+ 4 bpm, respectively.
The mean differences between methods for CO, SV, and HR were
0.08 = 0.49 I/min, 0.42 * 3.66 ml, and —-0.38 * 3.7 bpm,
respectively, with mean errors between measures of 0.34%,
0.64% and —0.38%. See Table 1. There was a good correlation of
CO, SV, and HR measures by both methods without significant
difference (all P < 0.005).

Table 1

Mean values USCOM CardioWest
Cardiac output (I/min) 7.26 + 0.66 7.23+0.57
Stroke volume (ml) 55.0+ 4.6 54.6 + 3.7
Heart rate (bpm) 132+5 132+ 4

Conclusions This study confirms both the accuracy of flow
measurements using the USCOM device, and the feasibility of
obtaining reliable non-invasive cardiac output and other parameters
on patients in a clinical setting
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Survey of cardiac output monitoring in intensive care units in
England and Wales

B Esdaile!, R Raobaikady?

"Chelsea & Westminster Hospital, London, UK; 2St George's
Hospital, London, UK

Critical Care 2005, 9(Suppl 1):P68 (DOI 10.1186/cc3131)

Background Haemodynamic monitoring is essential for the
management of critically ill patients. There are many methods of
monitoring the haemodynamic status of patients, and cardiac

Available online http://ccforum.com/supplements/9/S1

output (CO) is one of the major determinants of organ perfusion.
Currently there are various techniques available in clinical practice
to measure CO in ICUs including pulmonary artery catheter (PAC),
oesophageal Doppler, lithium dilution cardiac output (LIDCO) and
pulse-induced contour cardiac output (PiICCO) studies. We
surveyed current CO monitoring practices in adult ICUs in England
and Wales.

Methods Adult ICUs in England and Wales were surveyed via
telephone. A senior member of the on-call ICU team was consulted
to ascertain their unit's preferred CO monitoring techniques.
Results Two hundred and twenty-six adult ICUs were surveyed
and all the replies were recorded on paper (100% response). In
the majority of ICUs, PAC (76%) and oesophageal Doppler (53%)
devices are available. Among the other techniques 33% of the
ICUs use PiCCO and a further 19% use LiDCO systems for CO
monitoring (Table 1). Most of the ICUs (69%) have two or more
CO monitoring techniques available and oesophageal Doppler
(419%) was preferred as a first choice for CO monitoring. Only
20% of the ICUs regularly measure central venous saturation
(SvO,).

Table 1

Cardiac output monitoring technique availability in the ICUs in
England and Wales

Pulmonary artery catheters 76% (171/226)

Oesophageal Doppler 53% (120/226)
Lithium dilution cardiac output 19% (43/226)
33% (74/226)

(

8% (18/226)

Pulse-induced contour cardiac output
Others

Conclusion The majority of the ICUs have two or more CO
monitoring techniques available. The most popular technique for
CO monitoring in England and Wales is oesophageal Doppler.
This least invasive technique is now the preferred choice of the
intensive care physicians in England and Wales. Although PAC is
available in most ICUs, only 20% prefer to use them in critically il
patients as the less invasive CO monitoring devices are becoming
more accessible.

P69
The use of pulmonary artery catheterization has declined

S Appavu, J Cowen, M Bunyer
University of lllinois College of Medicine, Rockford, IL, USA
Critical Care 2005, 9(Suppl 1):P69 (DOI 10.1186/cc3132)

Introduction Even without the proof of benefit by randomized
controlled trials, pulmonary artery catheterization (PAC) has been
in wide clinical use in critical care and cardiology since its
introduction in 1970. However, during the past decade, several
studies and editorials have questioned its safety and have
suggested increased risk of morbidity and mortality from its use.
During the same period, there were also publications supporting its
continued wide use. We hypothesized that these publications had
no effect on the frequency of use of the PAC. We performed this
study to determine whether or not there was a change in the use of
PAC, and if so in which direction and under what circumstances.

Methods We studied all the PACs performed during the years
2000 and 2001 in all the hospitals within the state of lllinois, USA.
We used the lllinois Health Care Cost Containment Council
database for the years of this study. We used the International
Classification of Diseases, ninth revision, Clinical Modification
(ICD9M) code for PAC to identify all the PACs performed in the
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lllinois hospitals during 2000 and 2001. We then analyzed the
data based upon age, gender, hospital size, and regions of the
state using SPSS statistical software.

Results There were 1,636,046 hospital discharges in 2000 and
1,684,089 discharges in 2001 with the PAC rates of 3.65 and
2.98 per 1000 discharges, respectively. In spite of the increase in
the number of patients treated in 2001, there was an overall
decrease in the use of PAC by 943 (15.8%), from 5965 in 2000 to
5022 in 2001 throughout the state. Among patients older than 75,
there was a reduction of 297 (15.5%), from 1917 in 2000 to 1620
in 2001. Among patients 65-74 years of age, there was a
reduction of 364 (219%), from 1739 in 2000 to 1375 in 2001. The
largest reduction of 57% was seen in the age group of 0-17, from
21 in 2000 to nine in 2001. Among males there was a PAC usage
reduction of 522 (15%), from 3492 in 2000 to 2970 in 2001.
Among females there was a reduction of 421 (17%), from 2473 in
2000 to 2052 in 2001. Across the state, 10 large medical centers
had a 177 (20%) decline in PAC use, from 873 in 2000 to 696 in
2001. All the other hospitals had a 766 (15%) decrease from
5092 to 4326. Among the regions of the state, the city of Chicago,
the Rockford area, and the southern region of the state, close to St
Louis, had the largest reductions of 431 (39.4%), 199 (40%), and
94 (33.6%), respectively. The central region of the state had a
reduction of 15%.

Conclusion The use of PAC has decreased on the average of
15% in 1 year. The larger cities and metropolitan areas had a
greater decline of 40% in the use of PAC during the same period
of time, indicating rapid adaptation of new knowledge.

P70

Measurement of rate of pressure development (dP/dtmax)
based on femoral artery pressure waveforms: comparison
with left ventricular dP/dtmax

D Robert, S Cromheecke, | Rodrigus, S De Hert
University Hospital Antwerp, Edegem, Belgium
Critical Care 2005, 9(Suppl 1):P70 (DOI 10.1186/cc3133)

Background Recently, calculation of the rate of pressure
development (dP/dtmax) has been incorporated in the pulse
contour cardiac output (PCCO) software technology (Pulsion
Medical Systems, Munich, Germany).

Until now its measurement necessitated the presence of an
intraventricular pressure catheter. Since dP/dtmax represents a
relative load-independent measure of left ventricular function, its
availability using standard invasive monitoring technology may
provide additional information on the patient’s cardiac function. The
present study assessed the reliability of PCCO dP/dtmax under
different experimental conditions.

Methods In 40 coronary surgery patients a high-fidelity pressure
catheter was positioned in the left ventricular cavity and a 5-F
thermistor-tipped catheter (Pulsiocath PV2015L13) in the femoral
artery. Studies were performed before initiation of cardiopulmonary
bypass. PCCO dP/dtmax was compared with dP/dtmax measured
in the left ventricle under the following experimental conditions:
increase in cardiac load obtained by leg elevation, and increase in
blood pressure obtained by injection of calcium chloride.

Results A weak correlation was observed between absolute
dP/dtmax values measured by both systems (leg elevation:
r=0.36, P =0.001; calcium: r=0.52, P < 0.001) (Bland—Altman
bias * standard deviation: leg elevation: 81 * 213; calcium:
93 + 243). However, when changes in dP/dtmax with leg elevation
and with calcium administration were analyzed, a close correlation
was observed between both measurements (leg elevation: r= 0.9,
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P < 0.001; calcium: r = 0.58, P < 0.001) (Bland—Altman bias +
standard deviation: leg elevation: 8 = 30; calcium: 19t 99).
Conclusion The changes in PCCO dP/dtmax with a physiological
or pharmacological intervention closely correlated with the
changes in left ventricular dP/dtmax. These findings suggest that
PCCO dP/dtmax analysis may provide a valuable tool to guide
cardiac treatment. Further studies will have to elucidate whether
these findings also hold for other interventions.
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Comparison of non-invasive blood pressure versus radial
arterial catheter measurement in an intensive care setting

R Jackson, M Jonas
Southampton University, Southampton, UK
Critical Care 2005, 9(Suppl 1):P71 (DOI 10.1186/cc3134)

Introduction Many critical care patients are haemodynamically
unstable and have clinical therapy directed by measurements, such
as blood pressure. Surprisingly, there appears a failure to
appreciate that indirect devices (non-invasive blood pressure
[NIBP]) may be inaccurate in critically ill patients. This is
substantiated by several manufacturer's legal disclaimers advising
against the use of NIBP devices except in normotensive patients
with normal heart rates and rhythms

Objectives To evaluate the accuracy of NIBP measurements in the
ICU and to investigate sources of error in arterial blood pressure
measurements

Methods In 47 ICU patients blood pressure was auscultated using
a mercury sphygmomanometer and then measured using two NIBP
devices (GE Marquette) and Dinamap (Critikon) The arterial line
fidelity was validated using a return to flow technique and its
harmonic/damping characteristics analysed using a recorded flush
test. The non-invasive methods were then compared using standard
statistical analysis with the arterial catheter measurements.

Results The mercury sphygmomanometer was the most accurate
when compared with the arterial line. Both automated devices had
unacceptable ranges in the intensive care setting with both
algorithms markedly overestimating at low blood pressures. Of the
29 waveforms analysed, 62% of the arterial waveforms had
inadequate dynamic responses.

Figure 1 (abstract P71)
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Conclusions The sphygmomanometer gave acceptable readings
versus the arterial catheter. Both NIBP algorithms were inaccurate
and unreliable in the intensive care setting, with a tendency to over-
read at low arterial pressures and under-read at high arterial
pressures. Damping characteristics of the arterial catheters are
frequently unfavourable.
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Sidestream dark field imaging: an improved technique to
observe sublingual microcirculation

CInce
Academic Medical Center, Amsterdam, The Netherlands
Critical Care 2005, 9(Suppl 1):P72 (DOI 10.1186/cc3135)

Sublingual orthogonal polarization spectral (OPS) imaging has
revealed the central role of the microcirculation in the
pathophysiology, outcome and treatment of sepsis by its ability to
visualize the microcirculation in great detail under clinical
conditions. Of particular importance in this context has been the
response of the smallest microvessels, the capillaries. OPS
imaging illuminates the tissues with polarized green light and
measures the reflected light from the tissue surface after filtering
out the polarized portion of the reflected light. This filters out the
surface reflection of the tissues and allows the visualization of the
underlying microcirculation. Due to the reflected and emitted light
passing down the same light guide (mainstream), however, OPS
imaging is highly sensitive to internal scatter of light. This results in
limited visualization of the capillaries due to blurring. The technique
also requires high-powered bulky light sources, limiting its utility in
difficult conditions such as emergency medicine. In this
communication we introduce sidestream dark field (SDF) imaging
as a new way of clinical observation of the microcirculation. In this
modality a light guide imaging the microcirculation is surrounded
by light-emitting diodes (Fig. 1A, 1) of a wavelength (630 nm)
absorbed by the hemoglobin of erythrocytes so that they can be
clearly observed as flowing cells. Covered by a disposable cap
(not shown) the probe is placed on tissue surfaces. The
concentrically placed light-emitting diodes at the tip of the probe
directly penetrate deep into the tissue illuminating the
microcirculation. By not being in direct optical contact with the
sensing central core of the probe, no direct surface reflections
interfere with the image of the microcirculation. A five or 10 times

(A) 1, green light-emitting diodes; 2, ccd camera; 3, magnifying lens.
(B) Sublingual sidestream dark field image showing arterioles (a) in the
microcirculation.

magnifying lens (Fig. 1A, 3) projects the image onto a video
camera (Fig. 1A, 2). This way of observing the microcirculation
provides clear images of the capillaries without blurring. The
deeper sublingual arterioles can also be clearly observed (Fig. 1B,
a). Improved image quality allows better computer automatic
analysis of the images and the low energy requirement of SDF
imaging further enhances its utility by allowing battery and/or
portable computer operation. It is expected that SDF imaging will
provide an improved imaging modality of the microcirculation in
various clinical scenarios.

Competing interest Cl is CSO of Micro Vision Medical.

P73

Sublingual NIRS and reflectance spectrophotometry: new
methods to monitor sublingual oxygen availability
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Critical Care 2005, 9(Suppl 1):P73 (DOI 10.1186/cc3136)

Introduction Sublingual hemodynamic monitoring (with orthogonal
polarization spectral imaging) [1] and metabolic monitoring (with
capnography) [2] has revealed detailed information about the
microcirculatory and cellular dysfunction in sepsis and shock.
These techniques, however, give no information about oxygen
availability. To this end we hypothesized that NIRS and reflectance
spectrophotometry can be used to monitor sublingual oxygen
availability in a non-invasive and continuous manner. We tested this
hypothesis in patients during cardiac surgery with cardiopulmonary
bypass (CPB) as a clinical environment, where large changes in
blood flow and oxygen availability occur.

Methods NIRS and reflectance spectrophotometry were used to
measure the microcirculatory haemoglobin oxygen saturation and
haemoglobin concentration in deeper layers (0-23 mm;
InSpectra®; Hutchinson Technology, Arnhem, The Netherlands)
and superficial layers (0-8 mm; O2C®; Lea Medizintechnik,
Giessen, Germany), respectively. Measurements were made
before and just after (<15 min) CPB was initiated.

Results Group A (deeper layers, n = 9): six males, three females,
72 * 6 years, BSA 1.83 £ 0.19 m2. Group B (superficial layers,
n=11): five males, six females, 70 + 8 years, BSA 1.81 £ 0.21 m2.
The microcirculatory haemoglobin oxygen saturation in group A
decreased significantly from 91.9 + 5.0 to 86.8 £ 6.7% (P< 0.01),
whereas the microcirculatory haemoglobin oxygen saturation in
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group B showed a significant increase from 51.3+4.8 to
62.6 £ 6.8% (P < 0.01). In both groups the systemic haemoglobin
concentrations decreased significantly after a switch to CPB (from
7.5%£1.0t05.3% 1.1 mmol/l, P<0.01, respectively, from 7.4 = 1.3
to 4.6 £ 0.9 mmol/l, P<0.01). The sublingual haemoglobin concen-
trations measured by the different techniques in the different layers
showed, however, both a decrease in a similar manner.
Conclusion The deeper layers of sublingual tissue monitored by
NIRS showed a significant decrease of oxygen availability, whereas
the superficial layers showed a significant increase of oxygen
availability. It is suggested that redistribution of oxygen availability
during CPB can be monitored in this way. It is concluded that
monitoring sublingual oxygen availability by these techniques in
combination with orthogonal polarization spectral imaging and
sublingual capnography will provide comprehensive and integrative
information about the functional state of the sublingual
microcirculation.
Acknowledgement This study is supported by The Netherlands
Heart Foundation grant 2001B142.
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Introduction Near-infrared spectroscopy (NIRS) has recently been
utilized to monitor tissue perfusion in hemorrhagic shock. NIRS has
also demonstrated changes in tissue perfusion in severe sepsis.
NIRS combined with arterial and venous occlusion cuffing can be
used to noninvasively measure thenar and systemic oxygen delivery
(DO,), and oxygen consumption (VO,l). We hypothesized that
DO,l and VO,|I measured by NIRS in patients with severe sepsis
will be associated with severity of illness and will correlate with
DO,l and VO, measured invasively and by metabolic cart.

Methods Septic patients (n = 10) were selected for the study who
met criteria for severe sepsis, had a pulmonary artery catheter, and
had family able to give written consent. Normal age-matched
control patients (n = 9) were enrolled for comparison. We
measured the mean arterial pressure (MAP), serum lactate, plasma
hemoglobin, mixed venous oxygen saturation (SVO,), and systemic
oxygen consumption via metabolic cart (metVO,l), and calculated
systemic oxygen consumption and delivery via pulmonary artery
catheter (paVO,l, paDO,l), thenar oxygen delivery (nir.thenarDO,|),
thenar oxygen consumption (nir.thenarVO,l), systemic oxygen
delivery (nir.sysDO,l), systemic oxygen consumption (nir.sysVO,|),
and mixed venous oxygen saturation (nirSVO,) in patients with
severe sepsis in a surgical ICU. The same data, without invasive
hemodynamic measurements, were measured once in volunteers.
NIRS data were collected from the thenar eminence using the
Inspectra system (Hutchinson Technology, Hutchinson, MN, USA).
A poor outcome was defined by multiorgan dysfunction 7 days
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after the development of severe sepsis, death within 28 days of
severe sepsis, or both.

Results Healthy volunteers and septic patients were similar with
respect to age and sex. MAP and hemoglobin were decreased and
serum lactate increased in septic patients compared with healthy
volunteers. In septic patients, nirSVO, correlated with SVO,
(P<0.001), nir.sysVO,l correlated with metVO,| (P = 0.017), and
nir.sysDO,| correlated with paDO,l (P < 0.001). Interestingly,
paVO,| did not correlate well with metVO,| (P = 0.435). Of these
patients, 4/10 developed poor outcome. Patients with poor
outcomes had significant elevations of paDO,l (P < 0.001),
nir.thenarDO,| (P = 0.005), nir.sysDO,l (P < 0.001), and SVO,
(P<0.001) compared with patients who did not develop poor
outcomes.

Conclusions NIRS measurements of SVO, and DO,I correlated
with invasively measured values in patients with severe sepsis.
Interestingly, nir.sysVO,| correlated more closely to metVO,| than
did paVO,l. Dynamic NIRS values were predictive of outcomes.
This suggests a role for NIRS measurements of SVO,, DO,|, and
VO,l in patients in severe sepsis.
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A defining characteristic of sepsis is progressive blood flow
dysfunction in the microvasculature of organs remote to the original
site of injury. Previous work has established that microvascular
oxygen transport is compromised in sepsis due to a loss of
perfused capillaries. In a companion study to this project, which
investigated the role of leukocyte traffic in sepsis, it was observed
that increased transit times of leukocytes passing through the
capillary bed not only resulted in the occlusion of some capillaries,
but also served to cause some vessels to experience prolonged
periods of low flow. The objective of the present study was to
examine how the progressive loss of functional capillary density
(FCD) impacts oxygen transport and consumption in skeletal
muscle during sepsis. Hemodynamic and oxygen saturation data
from video recordings are incorporated into an experiment-based
mathematical model of oxygen transport in a three-dimensional
volume. This modeling helps to further our understanding of the
impact that capillary loss has on tissue oxygenation and
consumption. Sepsis was induced in rats by cecal ligation and
perforation (CLP). Rats received crystalloid fluid resuscitation to
maintain blood pressure and hematocrit at baseline levels.
Microvascular flow was observed in the extensor digitorum muscle
using a dual wavelength intravital video microscopy set-up. The
same field of view was recorded at 30 min intervals between 2 and
5 hours post CLP to follow the progression of capillary dys-
function. Individual capillaries were analyzed for oxygen saturations
and hemodynamics. As sepsis progresses we observed that
capillaries’ hemodynamic profiles transiently change between
normal, stopped and fast flow states. Although it has previously
been assumed that once a capillary becomes occluded flow is not
easily re-established, we observed that capillaries could suddenly
become reperfused after being occluded for up to 1 hour or more.
The occlusion of capillaries was found to decrease oxygen
saturations in nearby vessels by as much as 20%. Subsequent
recruitment of previously unperfused capillaries was shown to



increase saturations in adjacent vessels by as much as 50%.
Changes in perfusion of adjacent vessels had a greater impact on
oxygen saturation than changes in hematocrit or velocity in the
vessel itself. At 2, 3 and 4 hours post CLP the percentage of
stopped flow vessels was 17%, 28% and 48% in CLP compared
with 13%, 13% and 20% in sham. The extent of FCD loss is
progressive over the course of the injury. However, it is important
to note that while the percentage of occluded capillaries increases,
the individual vessels constituting this percentage were variable.
Our study suggests that in this early stage where the FCD is in
transition, affected tissue experiences dynamic changes in tissue
oxygenation. This highlights the importance of understanding the
mechanisms responsible for this dynamic change in FCD.
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Sepsis has been shown to result in a decrease in functional
capillary density (FCD) in animal models and in septic patients. We
have previously shown that increased numbers of stopped flow
capillaries result in a fall in capillary oxygen saturation [1,2]. The
goal of this study was to determine whether leukocytes played a
role in capillary occlusion. Our objective was to examine leukocyte
traffic within the microcirculation in the extensor digitorum longus
(EDL) muscle using fluorescently (rhodamine 6G) labeled
leukocytes and to correlate this with the loss of FCD seen in a
5 hour rat cecal ligation and perforation (CLP) model of sepsis. Ten
rats were randomized to sham (n = 5) or CLP (n = 5). The capillary
bed in the EDL muscle was observed using intravital video
microscopy. Functional capillary density was determined prior to
the loss of FCD at 1.5 hours after induction of sepsis or the sham
procedure. The location of all capillaries within a single capillary
network from arteriole to venule was mapped. At 4 hours
rhodamine 6G was injected and the same capillary network was
observed using fluorescence microscopy to determine which
capillaries contained flowing or stopped leukocytes and to
measure leukocyte transit times. Leukocytes were found to
preferentially traverse a subpopulation of capillaries in both sham
(40% of total capillary paths) and CLP animals (60%). In the sham
animals, 80% of the leukocytes traversed the capillary bed in <1 s
and only 7+49% of all capillaries had stopped flowing by 5 hours. In
CLP animals, leukocyte transit times increased significantly with
only 15% traversing in <1 s and 40% taking longer than 10 s (of
which half remained stopped for > 30 s). In CLP animals 45 + 5%
of capillaries had stopped flowing by 5 hours; 63 * 2% of these
capillaries were preferential flow paths for leukocytes. The slowing
of leukocytes through the capillary bed suggested the possible role
of selectins. Six CLP animals were treated with fucoidin, a
nonselective general inhibitor of selectins. Fucoidin prevented the
increase in leukocyte transit times and the loss of FCD at 5 hours,
indicating that selectins were involved in the slowing of leukocytes
in sepsis. Leukocytes play a significant role in the maldistribution of
capillary blood flow through the loss of perfused capillaries and
increased leukocyte transit times. Both effects probably cause a
concomitant fall in oxygen saturation in neighboring capillaries,
leading to periods of tissue hypoxia.
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Objective We studied the effects of activated protein C (APC) on
the intestinal microcirculation during experimental endotoxemia in
rats using intravital microscopy.

Design A prospective, randomized, controlled animal study.
Setting Experimental laboratory of a university.

Animals Forty-four male Lewis rats.

Interventions The animals were divided into four groups. Group 1
served as control. Group 2 (lipopolysaccharide Escherichia coli
[LPS]) and group 3 (LPS + APC) received endotoxin infusion (15
mg/kg). In groups 3 and 4 (APC) 2 mg/kg Drotrecogin alfa
(activated) was administered. All animals underwent studies of
intestinal  functional capillary density (FCD) and leukocyte
adherence on venular endothelium in the microcirculation of the
terminal ileum by intravital fluorescence microscopy (IVM).
Measurements and results APC reduced significantly the
number of firmly adhering leukocytes in V3 venules (416.5 £ 54.7)
and V1 venules (235.4 *+ 59.8) (Fig. 1) as compared with LPS
(678.9  144.4 in V3 venules; 374.5 = 90.4 in V1 venules; Fig. 2).
The FCD (cm/cm?) in the mucosa of LPS rats receiving APC was
increased (172.2 + 14.1) as compared with the LPS rats (143.1 £
9.6, P < 0.05). The FCD of longitudinal and circular muscular
layers showed a better perfusion in rats treated with APC (172.2 +
14.1 vs 167.4 * 16.7) in comparison with untreated animals
(1431 £ 9.6 vs 141.1 £ 15.2, P<0.05).

Figure 1 (abstract P77)
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Figure 2 (abstract P77)
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Figure 1 (abstract P78)

Conclusion APC administration in endotoxemic animals improved
microcirculatory perfusion. Moreover, APC treatment revealed anti-
inflammatory effects by reducing leukocyte adherence to the
endothelium.
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Background Endotoxemia is characterised by vascular
hyporeactivity (VHR) that is partially caused by the excess of nitric
oxide (NO) production. The agent that affects Ca2* transport or the
Ca?* sensitivity of contraction may theoretically reverse VHR.
Methods The VHR was induced in vitro by incubating (for 6 hours)
rat aortal rings, with or without endothelium (£ ENDO), or human
mesenteric arterial rings (HMA) endothelium intact (+ENDQO), with
lipopolysaccharide Escherichia coli (LPS) (1072 g/I). In addition,
the preparations (12 groups, n = 7 each) were preincubation
(10 min) with various concentrations of sodium-orthovanadate
(OV) (1077, 1078, or 10~% M) and then the contractile response to
phenylephrine (PE) was examined in vitro.

Results We found that the presence of endothelium diminished
sensitivity to PE in rat aorta (+ENDO, EC50: 5.88 + 0.11 vs
—-ENDO, EC50: 6.84 + 0.15, respectively), a result probably of an
overproduction of nitric oxide and potassium channel activation.
The preincubation with OV had no effect on sensitivity to PE in rat
aorta (£ ENDO) and HMA (+ENDO) as compared with corres-
ponding controls (without OV [-OV]). However, preincubation with
OV increased maximal tension (Tmax) to PE, as compared with the
control (-OV). Tmax (kg/g, dry muscle), control versus OV
(concentration): rat aorta (-ENDO): 0.87 + 0.19 vs 1.42 + 0.23
(10-7 M), 1.56 £ 0.28 (10¢ M) and 2.33 £ 0.69 (10-% M); rat
aorta (+ENDO): 0.88 + 0.21 vs 1.53 + 0.35 (1077 M), 1.35 £ 0.30
(1076 M) and 2.55 * 0.68 (10% M); and human mesenteric artery
(+ENDO): 1.12 + 0.23 vs 0.37 + 0.14 (10°7 M), 2.06 £ 0.21
(1078 M) and 3.00 £ 0.07 (10-% M), respectively.

Conclusion These findings demonstrated that the VHR in rat aorta
and human mesenteric artery could be reversed by an inhibition of

Human mesenterial artery
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calcium removal and/or inhibition of tyrosine phosphatase activity.
It should be verified whether in human preparations taken from
septic patients orthovanadate could have some beneficial effects
on vascular hyporeactivity.
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Introduction Vasodilatory shock is a major problem in intensive
care medicine. It is recently recognized that activation of vascular
potassium (K) channels may play an important role in sepsis-
induced vasodilation and attenuated sensitivity to noradrenaline.
Pharmacological K-channel blockade restores blood pressure and
improves mortality in animal models of sepsis. Human data are
lacking. We examined whether endotoxin administration to healthy
volunteers resulted in an attenuated noradrenaline sensitivity and
whether this effect could be restored by the K-channel blocker
tetra-ethyl ammonium (TEA).

Methods Human volunteers received 2 ng/kg Escherichia coli
endotoxin. The brachial artery was cannulated for infusion of drugs.
Forearm blood flow (FBF) was measured using venous occlusion
plethysmography. Noradrenaline was administrated intra-arterially
at 1, 3, 10, 30 ng/min/dl and the vasoconstrictive response to
noradrenaline was determined before endotoxin was administrated.
Four hours after endotoxin administration the noradrenaline dose—
response curve was repeated to determine the effects of endotoxin.
One hour later the K-channel blocker TEA was administrated intra-
arterially (1 mg/min/dl), after which the noradrenaline dose
response curve was determined again. During the experiments
continuous monitoring of heart rate and mean arterial pressure was
performed and blood samples were taken to determine effects on
standard laboratory values. Data are expressed as mean =
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standard error of the mean. Differences were tested by analysis of
variance repeated measures or Student t test, as appropriate.
P < 0.05 was considered to indicate significance.

Results Endotoxin administration induced the expected flu-like
symptoms and fever (maximum temperature 38.3%0.1°C,
P<0.001). Mean arterial pressure decreased from 932 to
79+ 2mmHg (P<0.001) and the heart rate increased from
60+ 2 to 95+ 2bpm (P<0.001). After the administration of
endotoxin, leucocytes increased to 14.2 = 0.6 x 109/I (P < 0.001)
and C-reactive protein increased to 36.0 £ 2.7 mg/I (P < 0.001).
Intra-arterial noradrenaline infusion decreased forearm blood flow:
percentage of baseline ratio (infused/noninfused arm), 100 £ 0%,
84 + 49%, 70 * 4%, 55 £ 4%, 38 £ 4%. Following endotoxin
administration, the noradrenaline-induced vasoconstriction was
attenuated: 100 + 0%, 101 * 4%, 92 * 4%, 83 + 6%, 56 + 7%
(P<0.001, pooled data, n = 25). Time control experiments (n = 6)
demonstrated  excellent repeatability of the attenuated
noradrenaline response after the administration of endotoxin (see
Fig. 1, top). Intra-arterial infusion of the K-channel blocker TEA
almost completely restored the vasoconstrictive effect of
noradrenaline (see Fig. 1, bottom; n =6, P = 0.045).

Conclusions In experimental human endotoxemia, noradrenaline
sensitivity is decreased. K-channel blocker TEA almost completely
restores the vasoconstrictive effects of noradrenaline. Our study
demonstrates that endotoxin-induced vascular K-channel activation
plays a major role in the observed attenuated sensitivity to
noradrenaline during human endotoxemia.
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Introduction The methylxanthine pentoxifylline (PTX) is known to
increase intracellular cAMP  concentrations by inhibiting
phospodiesterases. Despite beneficial in vitro effects its role in
acute hepatic failure (AHF) is controversial. Several studies have
demonstrated no benefit in the use of PTX in AHF, sepsis or shock.
Aims To investigate three hypotheses: (1) the use of PTX leads to
improved outcome in AHF; (2) this effect is dose dependent; and
(8) improved outcome is limited by temporal constraints. We will
compare PTX administration pre and post hepatic injury.

Methods We have previously described a robust and reproducible
model of AHF in the Wistar rat. The animals were randomly allocated
into five groups (each n = 10): Group | received 2 X intra-peritoneal
injections of thioacetamide (TAA) 8 hours apart (500 mg/kg).
Groups Il and Il were pretreatment groups: Group Il was pretreated
with low-dose PTX (25 mg/kg body weight) and Group Il was
pretreated with high-dose PTX (300 mg/kg) and received the TAA
protocol as in Group |. Groups IV and V were post-treatment groups.
All followed the protocol for Group I; however, 30 min prior to
receiving the second dose of TAA they received low-dose PTX
(Group IV) and high-dose PTX (Group V). Clinical, biochemical and
pathological analysis occurred at 24-hour time points.

Results Encephalopathy, blood ammonia levels and transaminitis
is significantly reduced by pretreatment with low-dose PTX (Group
Il) (P<0.05). A significant reduction in mortality is seen in Group |l
where mortality at 96 hours is 30% compared with greater than
90% in the other pretreatment group (P < 0.005) and 70% in the
TAA-treated animals (P < 0.005). This reduction in clinical and
biochemical parameters is not seen in the post-treated groups.
Conclusion Low-dose pretreatment with PTX significantly improves
encehalopathy, biochemical markers of AHF and mortality
compared with controls (TAA only). Beneficial effects are, however,
negated if PTX is administered at high dose pretreatment or any
dose post-treatment with TAA, exacerbating hepatic injury,
increasing mortality and therefore demonstrating dose-dependent
and temporal constraints.

P81

Tumor necrosis factor increases the sensitivity of the
contractile apparatus in isolated mouse resistance arteries via
a calcium-dependent mechanism

Y Ouellette
Mayo Clinic College of Medicine, Rochester, MN, USA
Critical Care 2005, 9(Suppl 1):P81 (DOI 10.1186/cc3144)

Introduction The myogenic response is the modulation of
resistance artery diameter in response to changes in luminal
pressure. It is thought to be an important determinant of peripheral
vascular resistance and therefore of arterial blood pressure. Since
altered peripheral resistance is known to occur during the systemic
inflammatory response syndrome (such as in sepsis), we suspect
that an abnormal myogenic response might be responsible. Our
main objective is to assess the effects of tumor necrosis factor
alpha (TNF-0) on the myogenic response of mouse mesenteric
resistance arteries and to determine the role of Ca?* in this
response.

S33



S34

Critical Care  March 2005 Vol 9 Suppl 1

Figure 1 (abstract P81)
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Figure 1 (abstract P82)
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Hypothesis TNF-a reduces the myogenic response in mesenteric
resistance arteries by reducing smooth muscle cell Ca2* sensitivity.
Methods and results Vessels (external diameter ~150-200 um)
were mounted on a pressure myograph and allowed to develop
myogenic constriction. After endothelial cell removal, baseline
measurements were obtained and measurements were repeated
1 hour after treatment with TNF-o0 (50 ng/ml). TNF-o resulted in
reduced myogenic tone at increasing luminal pressures (see
Fig. 1). To determine the role of Ca2* in this response, the passive
internal diameter was measured in a Ca?+-free solution. TNF-a.
significantly shifted the Ca2+-diameter relation to the right, as
assessed by stepwise increasing of extracellular Ca2+
(0-1.5 mmol/l) in depolarized skeletal muscle resistance arteries.
This suggests a decreased Ca2* sensitization of the smooth
muscle cell contractile apparatus.

Conclusion We conclude that, in mouse mesenteric resistance
arteries, TNF-o treatment results in reduced myogenic tone that
may be due partly to decreased Ca?* sensitivity. These results
suggests that the microvascular dysfunction seen during sepsis
could be due in part to a decreased myogenic response.

P82

Influence of amiodarone treatment on inflammation during
cardiopulmonary bypass

G Delle Karth, A Buberl, B Meyer, G Zorn, J Wojta, G Wollenek,
M Grimm, M Hiesmayer, A Lassnig, G Heinz

Medical University of Vienna, Austria

Critical Care 2005, 9(Suppl 1):P82 (DOI 10.1186/cc3145)

Introduction Cardiopulmonary bypass (CPB) induces a systemic
inflammatory response (SIRS), which causes significant morbidity
or even mortality. Amiodarone (Amio) has shown to reduce
postoperative atrial fibrillation and also to reduce tumor necrosis
factor alpha (TNF-a) production in vitro. Whether Amio reduces
the post CPB SIRS is unknown

Hypothesis The present study sought to investigate the anti-
inflammatory properties of Amio after CABG using CPB.

Methods Twenty-two patients undergoing elective CABG were
randomly assigned to receive 600 mg Amio orally 7 days pre
surgery daily and 45 mg/hour intravenously for 48 hours after
initiation of CPB (10 patients, group 2) or placebo (12 patients,
group 1). Two patients in group 2 were excluded due to withdrawn
consent during the loading phase. The primary endpoint was the
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C-reactive protein (CRP) curve (AUC) up to 96 hours, and
secondary endpoints were fibrinogen and WBC up to 96 hours
and TNF-oo and IL-6 curves up to 48 hours post surgery,
respectively.

Results Baseline characteristics were not different between
groups (age 61 = 8 vs 62 £+ 10 years, male 7/8 vs 10/12, EF 576
vs B3 £ 7%, SAPS Il score 19 £ 3 vs 21 £ 8, CPB duration
78+ 15 vs 79 £ 17 min, group 2 vs group 1, P = not significant).
Amio did not reduce the postoperative CRP AUC when compared
with placebo (1579 * 260 vs 1397 * 617, P = 0.44; Fig. 1).
Furthermore, no significant differences in the AUCs of fibrinogen,
WBC, TNF-o. and IL-6 were observed. Length of ICU and hospital
stay were not different between groups (2.4 = 1.5 vs 2.7 £ 2.0 days,
P = not significant and 9.0 + 1.4 and 13.3 £ 7.1 days, P=not
significant, group 2 vs group 1, respectively). There were no
deaths in either group.

Conclusions In this pilot study, there was no difference in the post
CPB inflammatory reaction between Amio-treated and placebo-
treated patients.

P83

Effects of sarpogrelate, a 5-hydroxytriptamine 2A receptor
antagonist on endotoxin shock in rats

T Nishiyama
The University of Tokyo, Saitama, Japan
Critical Care 2005, 9(Suppl 1):P83 (DOI 10.1186/cc3146)

Introduction It is known that 5-hydroxytriptamine (5-HT)2A receptors
have some roles in vascular constriction, platelet aggregation, and
superoxide production by neutrophils. 5-HT2A receptor antagonists
are therefore expected to be effective for sepsis. The present study
was performed to investigate the effects of sarpogrelate, a 5-HT2A
receptor antagonist on endotoxin shock in rats.

Methods Male Sprague—-Dawley rats were anesthetized with
halothane. Catheters were inserted into the femoral artery and the
femoral vein. Sarpogrelate 0, 3, or 10 mg/kg dissolved in 0.5 ml
clear water was administered intravenously followed by 10 mg/kg
endotoxin 5 min later. The blood pressure (BP), pulse rate (PR),
and survival rate were monitored for 4 hours in 20 rats at each



dose. Arterial blood was drawn before, 2 and 4 hours after
endotoxin administration to measure IL-1f3, IL-6, IL-8, IL-10, and tumor
necrosis factor alpha (TNF-01) (another eight rats at each dose).
Results The decreases in BP and PR were significantly bigger in
the 0 mg/kg group than the 3 mg/kg and 10 mg/kg groups.
Survival rates were significantly lower in the 0 mg/kg group than
the other two groups. IL-1B at 4 hours was significantly higher in
the 0 mg/kg group than the other two groups. TNF-o at 2 hours
was significantly lower in the 3 mg/kg group than the other two
groups. The data at 4 hours are presented in Table 1 as the
mean * standard deviation.

Table 1

0 mg/kg 3 mg/kg 10 mg/kg
Blood pressure (mmHg) 45 + 26 90 + 18* 80 + 21*
Pulse rate (beats/min) 105+ 35 285 + 25* 278 + 29*
Survival rate 3/20 18/20* 16/20*
IL-1B (pg/ml) 244 + 56 85 + 33* 53 + 15*
IL-6 (ng/ml) 6.8+1.7 54+1.8 71+29
IL-8 (ng/ml) 46.0+16.7 354197 38.4 %101
IL-10 (pg/ml) 844+384 1047+520 1163+ 315
Tumor necrosis factor o (ng/ml) 2.2 + 0.5 2.0+0.9 2.1+06

*P < 0.05 vs 0 mg/kg.

Discussion Pretreatment with sarpogrelate inhibited the decrease
in BP and PR and decreased mortality. Cytokine levels had big
variations, but sarpogrelate had a tendency to decrease IL-18, IL-6,
IL-8, and TNF-0, and to increase IL-10. Sarpogrelate 3 mg/kg was
more effective than 10 mg/kg; probably 10 mg/kg decreased BP
more than 3 mg/kg. In the preliminary study, BP was dose-
dependently decreased by sarpogrelate and 30 mg/kg killed
animals. Therefore, sarpogrelate 3 mg/kg might be the choice.
Conclusion Intravenous sarpogrelate might be effective for
endotoxin shock.

P84

Possible involvement of rho kinase 1 (rock 1) in cecal ligation
and puncture-induced sepsis

| Cinel, M Ark, H Kubat, T Karabacak, H Serinol, L Tamer, U Oral
Mersin University School of Medicine, Mersin, Turkey
Critical Care 2005, 9(Suppl 1):P84 (DOI 10.1186/cc3147)

We have previously demonstrated that following cecal ligation and
puncture (CLP) there is an increase in lung epithelial apoptosis in a
rat model [1]. On the other hand, it has been shown that the rho/rho
kinase pathway is involved in mechanisms of several aspects such
as endothelial cell dysfunction and apoptosis. However, the role of
rho kinase in the concept of sepsis-induced apoptosis has yet to be
elucidated. In this study, to investigate the possible contribution of
rho/rho kinase signalling in CLP-induced lung injury, rho kinase
expression and the possible protective effect of the administration
of an inhibitor of rho kinase, (+)-(R)-trans-4-1-aminoethyl-N-4-pyridyl
cyclohexanecarboxamide dihydrochloride monohydrate (Y-27632),
has been investigated in rats in this model.

Thirty-two male Wistar rats were randomly divided into four groups:
(1) sham, (2) CLP, (8) sham + Y27632, (4) CLP + Y27632.
Y27632 was administered at 1.5 mg/kg, intaperitoneally, 20 min
before performing operations. Twenty-four hours later, histo-
pathology and apoptosis were assessed by H&E and immuno-
histochemically by caspase-3 to demonstrate septic lung injury.
Ad(ditionally, expression of rock 1 and rock 2 proteins in lung tissue
was analyzed by western blotting, and the contribution of oxidative
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damage was assessed by measuring the levels of thiobarbituric
acid reactive substances (TBARS) and the 3-L-nitrotirozin
(8-NT)/total tyrosine ratio.
The TBARS and 3-NT/total tirosine ratio levels in lung
homogenates were found to be increased (11.056 = 0.31 vs
29.855 *+ 2.87) (0.1485 + 0.10 vs 0.281 + 0.05) in the CLP
group compared with the sham group, and the administration of
Y27632 prevented their increase (8.86 + 1.87) (0.178 * 0.02)
significantly (P<0.05). The number of apoptotic cells was
significantly lower in the CLP + Y27632 group than CLP group
and this finding was supported by caspase-3 expression in the
lung. Lung histopathology was also protected by Y27632 in CLP-
induced sepsis. Immunoblot experiments revealed the increased
expression of active fragment of rock 1 in the CLP group.
However, rock 2 expressions were similar in all groups.
In conclusion, since CLP induced active fragmentation of rock 1 and
rho-kinase inhibitor prevented peroxynitrite-mediated apoptotic lung
injury in this CLP-induced sepsis model, this suggests that rho-
kinase plays an important role in apoptotic lung injury. Our data
indicate that rock 1 or downstream components of this pathway may
be potential targets for the development of novel therapies in sepsis.
Reference
1. Ozdiilger A, Cinel |, Koksel O, et al.: The protective effect of N-
acetylcysteine on apoptotic lung injury in cecal ligation and
puncture-induced sepsis model. Shock 2003, 19:366-372.
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Peri-mortem and ante-mortem haemodynamic profile of
severe sepsis/septic shock
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Critical Care 2005, 9(Suppl 1):P85 (DOI 10.1186/cc3148)

Objective To describe the main haemodynamic parameters
obtained in patients with severe sepsis and septic shock, who died
several hours later.

Design A prospective, observational study, using transthoracic
echocardiography.

Setting A medical/surgical 14-bed ICU.

Materials and methods In the patients enrolled the following
echocardiographic parameters were obtained: left ventricular (LV)
telediastolic dimension, left ventricular shortening fraction (LVSF),
cardiac output (CO), by determination of the flow velocity integral
of the LV out-flow tract using pulsed-wave Doppler analysis, and
the determination of the inferior vena cava (IVC) maximal and
minimum dimensions, and the IVC index (maximum dimension —
minimum dimension X 100/maximum dimension). A CO between
2.4 |/min/m?2 and 4 |/min/m2 was considered normal, as well as a
LVSF of 36 + 6%. Based on the characteristics of CO and the IVC
index, we considered the following types of shock and/or
hypotension: cardiogenic (low CO and IVC index < 259%),
vasogenic (normal or high CO and variable IVC index), and
hypovolemic (low CO and IVC index > 50%).

Twenty-seven patients were enrolled, and divided into two groups:
group 1 consisted of patients with a haemodynamic evaluation up
to 6 hours before death (peri-mortem group, n = 14), and group 2
with a haemodynamic evaluation between 6 and 12 hours before
death (ante-mortem group, n = 13). In all patients was determined:
age, sex, arterial pressure, heart rate, APACHE Il score, SAPS I,
SOFA, MODS, serum lactate, and central venous pressure (CVP).
Results Six patients in group 1 and three patients in group 2
presented a situation compatible with a cardiogenic type of
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hypotension. The remainder presented as a vasogenic type of
hypotension. Eight patients in group 1 presented LVSF < 30%, as
well as four patients in group 2 All severity scores of group 1 were
slightly higher, as well as serum lactate levels. The main results are
presented in Table 1, with means and standard deviation for each
variable.

Table 1

Parameter Group 1 Group 2
APACHE Il score 4014 3919
SAPS I 95+ 8 88t9
SOFA 18.7+1.7 164
MODS 173+ 2 15+ 3.6
Serum lactate 11.7+5.7 9.8+5.6
Cardiac output (I/min/m?2) 3692+ 1254 2829 + 958
Left ventricular shortening fraction (%) 32+5.6 28.4+73

Conclusions Septic shock presents as a vasogenic type until the
late disease course. A LV failure with a cardiogenic type of
situation characterizes better the later stages, up to 6 hours before
death occurs.

P86

Effect of reduced bronchial circulation on the lung fluid flux in
the case of combined burn and smoke inhalation injury in
sheep

N Morita, P Enkhbaatar, F Schmalstieg, M Westphal,

M Maybauer, D Maybauer, L Traber, D Traber

UTMB, Galveston, TX, USA

Critical Care 2005, 9(Suppl 1):P86 (DOI 10.1186/cc3149)

Introduction We reported that the bronchial circulation contributes
to pulmonary function after acute lung injury with smoke inhalation.
But the observation period was 24 hours. We hypothesize that the
bronchial circulation plays a major role in the lung injury seen with
the combination of burn and smoke inhalation injury.

Method Merino ewes (n = 13) were surgically prepared for chronic
study. After a recovery (5—7 days) they were randomly divided into
three groups: (1) the bronchial artery was ligated (n = 5); (2) sham
group (n = B), the bronchial artery was surgically exposed but left
intact without ligation; (3) the bronchial artery was exposed, not
ligated and the animals were not injured. One day after these
operations, under deep halothane anesthesia, two groups received
a tracheotomy and were subjected to a 40% third-degree flame
burn and insufflated with 48 breaths of cotton smoke inhalation or
were sham injured. All sheep were mechanically ventilated and
resuscitated by Ringer's lactate for 48 hours. We confirmed the
ligation of the bronchial artery with microspheres. Statistics were
performed using repeated-measures analysis of variance for
repeated measurements and Scheffe's post hoc comparisons was
used and P < 0.05 was considered significant. Data are expressed
as mean * standard error of the mean.

Result After ligation (24 hours), blood flow of the bronchi
decreased to 24.48% of the baseline value. Pulmonary dysfunction
after the combined injury in the ligation group was significantly
reduced. Lung lymph flow, an index of pulmonary transvascular
fluid flux, was markedly increased in in the ligated and intact groups.
Ligation reduced this response (24 hours: sham 65 * 5.0; ligation
15.5 %+ 7.51; sham—sham 9.4 £ 5.6; 48 hours: sham 64.5 + 16.5;
ligation 12.58 + 5.743; sham-sham 7.25 + 3.95 ml/hour). Ligation
also improved the PaO,/FiO, ratio (24 hours: sham 270 + 99.347;
ligation 390.381 * 53.781; sham—sham 595 * 13.856; 48 hours:
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sham 132.5+33.15; ligation 375+62.253; sham-sham
592.33 £ 8.95). PMN production also decreased (24 hours: sham
32,5+ 31.8; ligation 6.2 * 2.2; 48 hours: sham 38.3 £46.2;
ligation 2.7 + 2.6 x 108).

Conclusions Bronchial circulation plays a significant role in the
lung inflammation after combined burn and smoke inhalation injury.
Acknowledgements Supported by National Institutes of Health
GMO066312, Shriners of N America 8450 and 8954.
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Objective To assess the feasibility and accuracy of measuring
mixed venous oxygen saturation (SvO,) through the left main
bronchus (SpO,trathea). The hypothesis that tracheal oximetry
readings are not primarily derived from the tracheal mucosa was
also tested. The pulmonary artery lies in close proximity to the
bronchus, with nothing but some connective tissues in the interval,
raising the possibility that an appropriately located and directed
bronchial oximetry probe might be able to derive oximetry readings
from the mixed venous system. The present study was undertaken
to test the feasibility of measuring SvO, through the left main
bronchus (SpO,trachea), and to compare SpO,trachea with the
Swan-Ganz catheter SpO, (SvO,catheter) and oxygen saturation
from pulmonary artery samples (SvO,blood) in hemodynamically
stable, well-oxygenated, anesthetized white swines. We also
tested the hypothesis that bronchial oximetry readings are primarily
derived from the pulmonary artery, not the tracheal mucosa.
Furthermore, the stability and accuracy of SpO,trachea was tested
by correlating the oximetry readings with altered SvO, or with
internal environment instability.

Methods Twenty hemodynamically stable, well-oxygenated,
anesthetized white swine were studied. A Robertshaw double-
lumen tracheal tube was directed toward the left main bronchus
using a fibrobronchoscope. A single-use pediatric pulse oximeter
was attached to the left lateral surface of the tube. SpO,trathea,
Swan-Ganz catheter SpO, (SvO,catheter) and oxygen saturation
from pulmonary artery samples (SvO,blood) were taken with the
intracuff pressure at 0-60 cmH,O. The intracuff pressure was then
set at 60 cmH, O, and changes of SvO, were induced using three
different concentrations of inspiratory oxygen. The influence of the
changes on SpO,trathea, SvO,catheter and SvO,blood was
measured respectively at the same time.

Results SpO,trathea was the same as SvO,catheter and
SvO,blood at an intracuff pressure of 10-60 cmH,O, but was less
when the intracuff pressure was zero (P < 0.001 compared with
SvO,catheter or SvO,blood) in hemodynamically stable states.
The descending of SvO, followed with decreased inspiratory
oxygen concentration. SpO,trachea agreed with SvO,catheter and
SvO,blood at each concentration with significant correlation
among them.

Conclusion Left main bronchus SpO, is feasible and provides
similar readings to SvO,catheter and SvO,blood in hemo-
dynamically stable or low saturation states. Tracheal oximetry
readings are not primarily derived from the tracheal mucosa. The
technique merits further evaluation.
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Relationship between extravascular lung water and
oxygenation indices in patients with acute respiratory failure
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Critical Care 2005, 9(Suppl 1):P88 (DOI 10.1186/cc3151)

Introduction The main strategy to restore organ perfusion in
critically ill patients is fluid administration, which increases the
likelihood of acquiring pulmonary edema with detrimental effects
on gas exchange. The thermal-dye dilution technique has been
used to measure extravascular lung water (EVLW). Recently, this
technique has been simplified using only the thermal indicator [1].
The relationship between EVLW and the PaO,/FiO, ratio has been
sparsely studied and described as weak [2]. Oxygenation index
(Ql) relates PaO,, FiO,, and mean airway pressure (Paw) by the
following formula: Ol = Paw x FiO, x 100 / PaO, [3]. We are not
aware of publications correlating EVLW with Ol.

Methods Simultaneous measurements of EVLW, arterial blood
gases and Paw were performed in mechanically ventilated patients
at different moments of their illness course. EVLW was measured
by a single transpulmonary thermodilution technique using a
PiCCO® monitor. The EVLW value was indexed (EVLWi) by the
predicted body weight [4]. PaO,/FiO, and Ol were calculated and
correlated with EVLWi using linear regression analysis with a 95%
confidence interval (Cl).

Results We studied 21 patients, 20 with ALI/ARDS (age 64 + 19
years, APACHE Il score 24.4 + 6.8, SOFA 10.3 = 3.2, LIS
2.565+0.57). Mean admission EVLWi, Paw, PaO,/FiO, and Ol
values were 14 * 6.5 ml/kg, 17.8 £ 3.9 cmH,0O, 186 + 80 and
12.1 £7.5, respectively. We obtained 152 EVLWi measurements
with simultaneous PaO,/FiO, and Ol values. A significant negative
correlation was found between EVLWi and PaO,/FiO, (r=-0.53,
Cl -0.63 to —-0.40, P < 0.01) (Fig. 1). A significant positive
correlation was found between EVLWi and Ol (r = 0.70, Cl 0.60-
0.77, P<0.01) (Fig. 2).

Conclusions There is a stronger correlation between EVLWi and
Ol than with PaO,/FiO,. This finding emphasizes the importance of
incorporating Paw into the evaluation of patient oxygenation during
mechanical ventilation.

Figure 1 (abstract P88)
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Introduction We have previously shown that the desaturation
index (DI) and the calculated desaturation index (Dic) have a
statistical correlation with several indices of gas exchange and with
lung infiltrates on the thorax X-ray. However, the utility of the DI and
Dic as a diagnostic tool has never been tested. The aim of this
study is therefore to determine the capability of the DI and the Dlc:
to identify acute lung injury (ALI) and/or acute respiratory distress
syndrome (ARDS) at the bedside.

Patients and methods Patients with and without ALl and/or acute
respiratory failure (ARDS) were followed during the period of
mechanical ventilation. Every morning, blood gases analysis and
thorax X-rays were taken and definitions for ALI/ARDS were
completed according to the American—-European Consensus
Conference. We registered the positive end expiratory pressure,
inspired fraction of oxygen (FiO,) and arterial saturation by pulse
oximetry (SpOQ) to calculate the Dic. Then, in order to determine
the DI, all patients were subjected to breathe 100% oxygen, with a
gradual reduction of the FiO, to 21%, in steps of 20% lasting
8 min each, and at each step the SpO, was registered (we stop
the maneover after reaching 85% of the SpO,). Finally, we
calculated the DI according our equation that has been described
previously. Two or more quadrants with infiltrates on the thorax X-
ray and PaO,/FiO, ratio (adjusted to high altitude) lower than 221
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mmHg were considered positive for ALI/ARDS. The sensitivity and
specificity were calculated according to conventional equations.
Results During the study period, 198 ALI/ARDS definitions were
completed. Table 1 presents the sensitivity and specificity tests for
the DI and the Dic. Results are shown as the percentage and
confidence interval

Table 1

Pao,/FiO, Thorax X-ray ALI/ARDS

DI sensitivity 0.86 (0.78-0.91)

( 0.77 (0.69-0.84
DI specificity 0.84 (0.75-0.89)

(

(

) 0.87 (0.78-0.92)
0.85 (0.76-0.91)

)

)

0.83 (0.74-0.87)
0.99 (0.95-1)
0.93 (0.86-0.97)

0.93 (0.87-0.97)
0.82 (0.74-0.89)

0.85 (0.77-0.90
0.85 (0.76-0.91

Dlc sensitivity
Dlc specificity

AL, acute lung injury; ARDS, acute respiratory distress syndrome; DI,
desaturation index; Dic, calculated desaturation index.

Conclusion We conclude that the DI and the DIC, which are non-
invasive indices, have an acceptable sensitivity and specificity to
identify ALI/ARDS patients at the bedside.
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Effect of pharmacological inhibition of chloride transport on
lung fluid balance in acute Escherichia coli pneumonia in mice
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Critical Care 2005, 9(Suppl 1):P90 (DOI 10.1186/cc3153)

Introduction Clearance of fluid from the alveolar spaces primary
depends on the active sodium transport across distal lung
epithelium. Some experimental studies supported a potential role
for the cystic fibrosis transmembrane conductance regulator
(CFTR), especially in the cAMP-mediated upregulation of fluid
clearance. Hypothetically, pharmacological inhibition of CI-
channels could worsen lung edema by decreasing the clearance of
alveolar edema. In this study, we tested the affect of chloride
transport inhibition on lung edema formation in acute pneumonia.
Methods A mouse model of acute pneumonia was established
using IT instillation of Escherichia coli (107 cfu). Basal and
isoproterenol (0.1 mM)-stimulated alveolar fluid clearance were
studied using the in situ mice model. Glibenclamide (0.1 mM) or a
specific CFTR-inhibitor (100 mM CFTR-172) was instilled into the
lung to study the effects of CFTR blockade.

Results In response to cAMP stimulation by isoproterenol,
clearance was inhibited by glibenclamide or the CFTR-172
inhibitor (respectively, 12.2 £ 0.39% and 9.7 + 3.5% versus 20.7
+ 2.9% in the control group, P < 0.05). Four hours after bacterial
instillation, the lung wet-to-dry ratio and lung vascular permeability
as measured by the extravascular accumulation of 125]-albumin
were increased compared with the control group (respectively,
4.8+ 0.18 g/g versus 3.8 £ 0.18 g/g, P<0.05 and 61.8 = 10.4 ul
versus 20 + 5.9 ul, P < 0.05). No significant statistical change was
found among lung water and endothelial permeability in the
glibenclamide or CFTR-172 inhibitor group.

Conclusion These experiments indicated that the c-AMP-
dependent fluid clearance from the distal airspaces of the lung
involves chloride transport by CFTR. In vivo, we found no change
in pulmonary edema formation following E. coli intratracheal
instillation. These data suggest that chloride transport is not a
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major mechanism in lung edema formation in a mouse model of
acute pneumonia.
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Effect of beta-adrenergic agonist on alveolar fluid clearance in
rats with acute lung injury
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Critical Care 2005, 9(Suppl 1):P91 (DOI 10.1186/cc3154)

Background Although it is well known that beta-adrenergic agonist
improves alveolar fluid clearance (AFC) in several animal species, it
is not known whether beta-adrenergic agonist improves AFC in
infectious acute lung injury (ALI). This study is aimed at investigating
the effect of beta-adrenergic agonist (dobutamine) on AFC in rats
with infectious ALl and exploring the associated mechanism.
Methods Thirty-two male Sprague—Dawley rats were randomly
divided into four groups (normal control group, ALl group,
dobutamine control group, dobutamine treatment group). A rat with
ALl was induced by infusion of endotoxin intravenously. Alveolar
fluid clearance was measured by the single-nuclide tracer
technique. o-Rat epithelial sodium channel (o-rENaC), B-rENaC
and y-rENaC mRNA expressions were measured by RT-PCR.
Results AFC of the ALl group was 14.0 £ 1.2%, which was
significantly lower than the normal control group (21.0 + 3.9%),
the dobutamine treatment group (20.0 * 3.8%) and the
dobutamine control group (26.6 = 1.6%) (P < 0.05). AFC of the
dobutamine control group was significantly higher than the normal
control group, dobutamine treatment group and ALl group
(P<0.05). o-rENaC and B-rENaC mRNA expressions of the ALI
group (1.4 £ 0.4 and 0.7 % 0.8, respectively) and the dobutamine
treatment group (1.38 £ 0.13 and 0.71 £ 0.17, respectively) were
significantly higher than the dobutamine control group
(1.01 £ 0.14 and 0.58 £ 0.12, respectively) and the normal control
group (1.00 £ 0.28 and 0.44 * 0.11, respectively) (P < 0.05).
There were no significant differences of o-rENaC and B-rENaC
mRNA expressions between the normal control group and
dobutamine control group, and no significant difference between
the ALl group and dobutamine treatment group (P > 0.05). y-
rENaC mRNA expressions of the dobutamine control group and
dobutamine treatment group were 0.90 * 0.19 and 0.97 £ 0.15,
respectively, which were significantly higher than normal control
group (0.69 + 0.10) and the ALI group (0.7 £ 0.3) (P < 0.05).
There was no significant difference of y-rENaC mRNA expressions
between the normal control group and the ALl group, and no
significant difference between the dobutamine control group and
the dobutamine treatment group (P> 0.05).

Conclusion Beta-adrenergic agonist may upregulate y-rENaC
expression and improve AFC in rats with endotoxin-induced ALL. It
may be beneficial to increase AFC and reduce lung edema using
beta-adrenergic agonist in ALI patients.
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Effect of beta-adrenergic agonist on alveolar fluid clearance in
rats

H Qiu, Y Yang, H Sun
Nanjing Zhong-Da Hospital, Southeast University, Nanjing, China
Critical Care 2005, 9(Suppl 1):P92 (DOI 10.1186/cc3155)

Objective To investigate the effect and the associated mechanism
of beta-adrenergic agonist on alveolar fluid clearance (AFC) in rats.
Methods Forty-eight Sprague—Dawley male rats were randomly
divided into six groups (normal control group, dobutamine group,



amiloride [specific inhibitor of epithelial sodium channel] group,
dobutamine + amiloride group, dobutamine + atenolol [specific
beta-1 antagonist] group, dobutamine + ICI118,551 [specific
beta-2 antagonist] group). AFC was measured by the single-
nuclide tracer technique. Alpha-rat epithelial sodium channel
(alpha-rENaC), beta-rENaC and gamma-rENaC mRNA expressions
were measured by RT-PCR.

Results (1) AFC of the dobutamine group and dobutamine +
atenolol group were 26.6 £ 1.6% and 25.0 * 5.3%, respectively,
which were significantly higher than the normal control group
(21.0 £ 3.9%) and dobutamine + ICI 118,551 group (21.0 % 4.8%)
(P<0.05). There was no significant difference of AFC between
the dobutamine group and dobutamine + atenolol group
(P>0.05); and no significant difference of AFC between the
normal control group and dobutamine + ICI 118,551 group
(P>0.05). (2) AFC of the amiloride group was 6.0 + 2.8%, which
was significantly lower than the normal control group (P < 0.05).
(8) AFC of the dobutamine + amiloride group was 10.0 + 2.3%,
significantly higher than the amiloride group (P < 0.05). (4)
Gamma-rENaC mRNA expression of the dobutamine group and
dobutamine + atenolol group was 0.90 £ 0.19 and 0.90 * 0.09,
respectively, significantly higher than the normal control group
(0.69 £ 0.09) and dobutamine + ICI 118,551 group (0.68 % 0.06)
(P < 0.05). There was no significant difference of gamma-rENaC
mRNA expression between the dobutamine group and dobutamine +
atenolol group; and no significant difference of gamma-rENaC
mRNA expression between the normal control group and
dobutamine + ICI 118,551 group (P < 0.05). There was no
significant difference of alpha-rENaC and beta-rENaC mRNA
expressions between each group (P > 0.05). (6) Gamma-rENaC
mRNA expression of the dobutamine + amiloride group was
0.70 £ 0.14, significantly lower than the dobutamine group and
dobutamine + atenolol group (P < 0.05).

Conclusion The amiloride-sensitive NaC pathway was important
for lung epithelium to actively transport alveolar fluid. The effect of
beta-2 adrenergic stimulation may upregulate gamma-rENaC
expression and also stimulate the amiloride-insensitive NaC
pathway to improve AFC in rats.

P93

Change of extravascular lung water in sheep with early acute
respiratory distress syndrome

H Qiu, H Sun
Nanjing Zhong-Da Hospital, Southeast University, Nanjing, China
Critical Care 2005, 9(Suppl 1):P93 (DOI 10.1186/cc3156)

Objective To determine the change of extravascular lung water
(EVLW) and the effect of positive end-expiratory pressure (PEEP)
and cardiac output (CO) on EVLW in sheep with early acute
respiratory distress syndrome (ARDS).

Methods The sheep ARDS model was induced by infusion of
endotoxin intravenously, then divided into the ARDS model group
(n = 12), PEEP group (n = 21) and dobutamine group (n = 13).
The PEEP group was divided into three subgroups: PEEP
5 cmH,O group (n = 7), PEEP 10 ¢cmH,O group (n = 8) and
PEEP 15 cmH,O group (n = 6). EVLW was measured by the
single indicator thermodilution technique. The EVLW, hemo-
dynamics and lung mechanics parameters were observed at 6 hours
after the sheep ARDS model was induced, 2 hours after they
received mechanical ventilation with PEEP (5, 10, 15 cmH,0),
respectively, and 2 hours after CO increase > 50% of the base
value (induced by dobutamine infusion).

Results (1) When ARDS was induced in sheep, EVLW increased
from 12.8 + 4.7 ml/kg to 18.1 £ 7.1 ml/kg (P < 0.01), and EVLW
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had no significant change (P > 0.05) during the early phase of
ARDS (6 hours). The PaO,/FiO, was 136.8 + 34.9 mmHg at
ARDS 0 hours, which was higher than that before infusion of
endotoxin (444.3 £ 127.7 mmHg, P < 0.01). EVLW had no
relationship with PaO,/FiO,, but EVLW after the ARDS model was
induced had good correlation with PaO,/FiO, (r = -0.501,
P<0.001). When ARDS was induced, static lung compliance
decreased from 26.9 + 8.4 to 16.4 + 5.0 (P < 0.01). (2) After
mechanical ventilation with PEEP for 2 hours, EVLW values in the
PEEP 10cmH,O group and PEEP 15cmH,O group were
14.7 £ 45 ml/kg and 15.3 = 3.7 ml/kg, respectively, which was
significantly less than that before applied PEEP (16.5 £+ 4.7 ml/kg
and 18.4 £ 6.0 ml/kg, respectively; all P < 0.05). But EVLW in the
5 cmH,O group was no different during 2 hours PEEP application.
(8) After CO increase > 50% of the base value at 1 hour and
2 hours, EVLW values were 16.3 £ 4.9 ml/kg and 16.9 + 6.9 ml/kg,
respectively, which did not differ from that of the base value
(15.1 = 4.6 ml/kg; all P> 0.05).

Conclusions EVLW in ARDS sheep increased significantly and
remained at the same level during the early phase of ARDS. PEEP
had a marked effect on reducing EVLW and the increase of CO
induced by dobutamine did not significantly raise the EVLW.
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Pulmonary surfactant function in patients with acute lung
injury/acute respiratory distress syndrome treated by
mechanical ventilation

E Miller', M Pirozynski', J Jastrzebski', M Pawelec?, T Sosnowski?
"Medical Centre of Postgraduate Medicine, Warsaw, Poland;
2Warsaw University of Technology, Warsaw, Poland

Critical Care 2005, 9(Suppl 1):P94 (DOI 10.1186/cc3157)

Aim The evaluation of the quality and surface active properties of
surfactant carried out in vitro in setting the bubble, that is pulsating,
with the use of a surfactometer (Pulsating Bubble Surfactometer).
Materials and methods Patients requiring mechanical ventilation
were enrolled to the study. All patients met the criteria for acute
lung injury (ALI) or acute respiratory distress syndrome, according
to the American—European Consensus Conference. Additionally,
the Lung Injury Score criteria to determine the severity and the
course of lung injury were used. Sixty-five patients were included in
the study — 45 with respiratory insufficiency, of the latter 30 with
indirect ALI and 15 with direct ALI. Twenty patients were included
in the reference group. All patients underwent bronchoscopy and
bronchoalveolar lavage. The procedures were carried out during
the first 24 hours of mechanical ventilation. Analysis of pulmonary
surfactant activity was carried out using Pulsating Bubble
Surfactometer (Electronetics Corp., USA). Changes of value of the
surface tension in the cycle compression—expansion, minimum
value of the surface tension, maximum value surface tension and
the hysteresis loop changes of the surface tension measured as
their area value changes were measured. The normalized
hysteresis area, the stability index and the rate of effectiveness of
reducing the surface tension were calculated.

Results Differences were seen between groups with direct ALI
and indirect ALl and the control group, with reference to separate
analyses parameters. Minimum value of the surface tension
(P<0.001) and maximum value of the surface tension (P<0.002)
were significantly lower in the control group, whereas the
normalized hysteresis area (P<0.001), the stability index (P<0.001)
and the rate of effectiveness of reducing the surface tension
(P<0.02) were significantly higher.

Comparison of separate groups revealed significantly lower values
of the minimum value of the surface tension (P < 0.003), the
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normalized hysteresis area (P<0.001), the stability index
(P<0.007) and the rate of effectiveness of reducing the surface
tension (P<0.008) in the group with direct ALI, compared with the
group with indirect ALL There were no differences in relation to
maximum values of the surface tension (P=0.135).

Conclusions (1) Pulmonary surfactant dysfunction was observed
in the early phase ALI. (2) Direct lung injury was associated with
higher impairment of surfactant function than indirect lung injury.
(8) Correlation exists between the level of the lung injury and
dynamic surface active properties of pulmonary surfactant.
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Alveolar fibrinolysis is not altered by mechanical ventilation in
humans with healthy lungs

G Choi, E Wolthuis, P Bresser, M Levi, T van der Poll, M Dzoljic,
M Vroom, M Schultz

Academic Medical Center, Amsterdam, The Netherlands

Critical Care 2005, 9(Suppl 1):P95 (DOI 10.1186/cc3158)

Introduction Mechanical ventilation (MV) aggravates pulmonary
inflammation in patients with acute lung injury. Pulmonary
inflammation is characterized by alveolar fibrin depositions, which
is the net result of increased thrombin-mediated generation of fibrin
and upregulation of plasminogen activator inhibitor (PAl), inhibiting
fibrin degradation. We recently showed that injurious MV (using
high pressures) induces PAI-1 upregulation in rats, thereby limiting
pulmonary fibrinolytic activity. In the present study we determine
the influence of MV on alveolar PAI-1 expression in humans with
healthy lungs.

Methods Patients with healthy lungs expected to be mechanically
ventilated for > 5 hours (elective surgery) were randomized to a MV
strategy using either a tidal volume (V;) of 12 ml/kg and zero
positive end expiratory pressure (HV{/ZEEP) or V; 6 ml/kg and
10 cmH,O PEEP (LV;/PEEP). Bronchoalveolar lavage (BAL) was
performed directly after initiation of MV, and repeated in the contra-
lateral lung after 5 hours of MV. Pulmonary thrombin generation
was quantified by measuring thrombin—antithrombin complexes
(TATc) in the BAL fluid; fibrinolytic activity by determining plas-
minogen activator activity (PAA), PAI-1, and tissue-type plasmino-
gen activator (tPA).

Statistics Within groups, Wilcoxon signed-rank test; between
groups, Mann-Whitney U test. Data are presented as medians
with interquartile ranges.

Results Nine patients were randomized to HV;/ZEEP, 11 patients
to LV{/PEEP. There were no differences in baseline characteristics
or outcome. After 5 hours, patients ventilated with HV{/ZEEP
showed an increase in alveolar thrombin generation (TATc: 0.91
[0.82-0.98] ng/ml vs 0.75 [0.67-0.81] ng/ml at baseline,
P<0.01), in contrast to those with LV;/PEEP (0.84 [0.74-0.91]
ng/ml vs 0.81 [0.72-0.87] ng/ml, not significant [NS]). Pulmonary
PAI-1 levels did not change (LV{/PEEP: 2.0 [1.6—2.2] ng/ml vs 1.9
[1.8-2.1] ng/ml, NS; HV{/ZEEP: 2.1 [1.8-2.1] ng/ml vs 2.0
[1.7-2.4] ng/ml, NS). Moreover, alveolar PAA was unaffected in
both groups (LV{/PEEP: 106 [102-113]% vs 100 [97-105]%,
NS; HV/ZEEP: 102 [97-110]% vs 102 [100-104]%, NS),
although levels of tPA increased more with HV{/ZEEP MV
(LV{/PEEP: 0.84 [0.65-0.98] ng/ml vs 0.61 [0.55-0.63] ng/ml,
P<0.001; HV{/ZEEP: 0.70 [0.70-0.90] ng/ml vs 0.50
[0.40-0.55] ng/ml, P < 0.01; between groups, NS).

Conclusion Despite upregulation of tPA, alveolar PAA is not
altered during 5 hours of MV in patients with healthy lungs.
Disturbed alveolar fibrin turnover during MV in healthy lungs seems
solely the result of activation of coagulation.

25th International Symposium on Intensive Care and Emergency Medicine
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Effect of lung protective ventilation strategy on
extrapulmonary organs inflammatory response in an acute
respiratory distress syndrome rabbit model

H Qiuy, Y Yang, Y Yan
Nanjing Zhong-Da Hospital, Southeast University, Nanjing, China
Critical Care 2005, 9(Suppl 1):P96 (DOI 10.1186/cc3159)

Objective To evaluate the influence of a lung protective ventilation
strategy on extrapulmonary organ inflammatory response in an
acute respiratory distress syndrome (ARDS) rabbit model.
Methods The ARDS rabbit models were duplicated by alveoli-
lavaged saline. The rabbit were divided into six groups: (1) normal,
(2) ARDS group, (3) low volume (VT) with best end-expiratory
pressure (PEEP) (LVBP), (4) normal volume with best PEEP
(NVBP), (5) low-volume with high PEEP (LVHP), and (6) high-
volume zero PEEP (HVZP). Tumor necrosis factor alpha (TNF-o)
and IL-10 levels in liver and intestine homogenates were measured
by ELISA and their mRNA expression was measured by RT-PCR.
Results In the LVBP group, the mRNA expression of TNF-o. and
IL-10 in liver was lower than the NVBP, LVHP, and HVZP groups.
But there was no difference between LVBP and ARDS groups.
TNF-o. mRNA expression in the LVHP group was higher than the
LVBP group in liver tissue, but significantly lower than the HVZP
group. Compared with the LVBP group, the TNF-o. and IL-10
concentrations in liver were increased markedly in NVBP, LVHP,
and HVZP. But there was no difference between the LVBP and
ARDS groups. Live TNF-o. and IL-10 concentrations were highest
in the HVZP group, which was higher than the LVBP and LVHP
groups. In the LVBP group, the mRNA expression of TNF-o. and
IL-10 in intestine was lower than the NVBP, LVHP, and HVZP
groups. But there was no difference between the LVBP and ARDS
groups. As compared with the LVBP group, the TNF-o. and IL-10
concentrations of intestine in NVBP, LVHP, and HVZP were
increased markedly, but there was no difference between the
LVBP and ARDS groups.

Conclusions A lung protective ventilation strategy can
downregulate inflammatory mediator expression in the liver and
intestine of ARDS rabbits and may prevent the occurrence of
multiple organ dysfunction syndrome.
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Persistent use of lower tidal volumes after a simple
intervention consisting of feedback and education

E Wolthuis', R Determann?, M Vroom?, J Kesecioglu2, M Schultz!
' Academic Medical Centre, Amsterdam, The Netherlands; 2UMC,
Utrecht, The Netherlands

Critical Care 2005, 9(Suppl 1):P97 (DOI 10.1186/cc3160)

Introduction Use of lower tidal volumes (Vt) is recommended for
patients suffering from ALI/ARDS. We previously reported on a
simple ‘intervention’ aimed at lowering Vt (goal: Vit 6—8 ml/kg): this
intervention consisted of feedback and education on the use of
lower Vt, during which special attention was paid to the importance
of closely adjusting Vt to predicted body weight (PBW) instead of
actual body weight. This intervention resulted in a significant
decline of Vt in our IC [1].

Methods To determine the longstanding effects of the
aforementioned intervention: (a) we compared data on Vt before
feedback and education (June 2003, n = 50, period ) with Vt
15 months later (September 2004, n = 103, period lll); (b) in
addition, we collected data on Vt of patients recruited in two
consecutive randomized controlled ALI/ARDS trials: the first trial
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was performed in the 10-month period before the intervention
(March 2002-December 2002, n = 12), and the second was
performed in a 10-month period after the intervention (July 2003—
May 2004, n = 8).

Statistical analysis Mann—Whitney test. P < 0.05 was considered
significant.

Results (a) Before intervention, Vt was 9.4 (IQR: 8.2-10.8) ml/kg
PBW; Vit declined shortly after the intervention and remained low
(7.7 [6.9-8.5] ml/kg PBW) 15 months after the intervention
(Fig. 1a); (b) Vt in the second randomized controlled trial was
significantly lower as compared with Vit in the first study on
ALI/ARDS patients (Fig. 1b).

Conclusions Feedback and education caused a persistent decline
in Vt in our IC. These results possibly underscore the use of PBW,
instead of actual body weight, to adjust Vt.

Reference
1. Wolthuis, et al.: Intensive Care Med, in press.
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How did randomized trials impact mechanical ventilator
setting in our unit?

D Chiumello, E Noé, L Ghisoni, B Lavelli, M Cressoni,

M Racagni, L Landi, P Taccone

Policlinico IRCCS, Milan, Italy

Critical Care 2005, 9(Suppl 1):P98 (DOI 10.1186/cc3161)

Mechanical ventilation (MV) is the principle supportive care in
ALI/ARDS patients. MV can be associated with several negative
side effects and lung injury (VILI). In recent years several
randomized trials tried to focus the optimal ventilatory strategy in
ALI/ARDS patients aimed to avoid or minimize the VILI [1-3]. In
this study we evaluated how MV has been employed in recent
years in ALI/ARDS patients in our intensive care unit (eight beds).
We retrospectively collected data of all ALI/ARDS patients, from
2001 to August 2004. To be included in the study the patient must
to be ventilated for at least 48 hours without an unfavorable short-
term prognosis. Sixty-two patients were enrolled; the mean age
and the body mass index were not different between the years
(54+17,62+ 12,56 = 16 and 55 + 20 years and 24 + 3,24 + 2,
25 + 6 and 25 * 4 kg/m2, respectively). The variables in Table 1
were not different at day 3 and day 7 between the four years. We
did not find any difference in our ‘local’ lung ventilatory setting
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through the years regarding level of PEEP or tidal volume. Instead,
to set the tidal volume based on body weight we prefer to set
taking into account the airway plateau pressure.

Table 1

Year 2001 2002 2003 2004
Patients (n) 14 16 21 11
PaO,/FiO, 189+ 74 134+ 77 173164 146 £ 63
Tidal volume (ml/kg)  99+19 85+21 99+18 10.1%25
Airway plateau 26+ 6 27+ 6 276 27+ 4
pressure (cmH,0)

PEEP (cmH,0) 8+3 10+ 4 9+4 9+4
Primary ARDS 11 (79%) 12 (75%) 12 (57%) 3 (27%)
ICU stay (days) 35 + 21 37+ 28 36 + 35 32+ 25
Mortality 3 (21%) 8 (509) 8 (38%) 3 (27%)
References

1. Acute Respiratory Distress Syndrome Network: N Engl J Med
2000, 342:1301-1308.

2. Amato M, et al.: N Engl J Med 1998, 338:347-354.

3. Ranieri VM, et al.: JAMA 1999, 282:54-61.
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pulmonary dysfunction after cardiac surgery
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Critical Care 2005, 9(Suppl 1):P99 (DOI 10.1186/cc3162)

Introduction After cardiac surgery, pulmonary dysfunction may
develop as shown by a significant reduction of functional residual
capacity (FRC) after extubation [1]. We hypothesized that
ventilation according to the open lung concept (OLC) attenuates
FRC reduction after extubation.

Methods Sixty-three patients undergoing cardiopulmonary bypass
were randomly assigned into three groups: conventional mechanical
ventilation (CMV); OLC before, during and after cardiothoracic
surgery (early open lung [EOL]); and CMV during surgery, OLC on
the intensive care unit (late open lung [LOL]). The CMV group was
ventilated with low tidal volume (6-8 ml/kg) with 5 cmH,O PEEP.
During OLC ventilation, recruitment maneuvers were applied until
PaO,/FiO, was above 50 kPa. This was maintained by the use of
sufficient levels of PEEP. FRC was measured preoperatively and 1,
3 and 5 days after extubation. Peripheral oxygen saturation (SpO,)
was measured after extubation, breathing room air. SpO, < 91%
was defined as hypoxia. Serum IL-8 was measured after aortic
cross-clamp release. The variables were compared using analysis of
variance for repeated measurements.

Results Compared with the CMV group, FRC was significantly higher
in the EOL group. In the LOL group, FRC was only significantly higher
than the CMV group on the first day after extubation. In the CMV
group, 37% of the patients were hypoxic on the third day after
extubation, whereas none of the patients of both OLC groups. After
release of the aortic cross clamp, IL-8 decreased significantly faster in
the early OLC group compared with the CMV group.

Conclusion Especially early application of the OLC group
attenuated postoperative pulmonary dysfunction, measured by
FRC and the occurrence of postoperative hypoxemia. This is
probably founded on an attenuated pulmonary inflammation, as
shown by a faster decrease of serum IL-8 concentration during
early application of OLC.
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Introduction The effects of positive end-expiratory pressure
(PEEP) on liver function and blood flow in experimental and clinical
studies revealed non-uniform results. In this clinical study, we
investigated the effects of PEEP on liver function (indocyanine
green plasma disappearance rate [ICG-PDR]) and splanchnic
microcirculation as estimated by regional PCO, (PRCO,) using
gastric tonometry.

Methods With approval by our local ethics committee and written
consent, we studied 14 patients after elective coronary bypass
surgery using extracorporal circulation (13 males, one female; age
48-74, mean 63 t 7 years). All patients underwent extended
hemodynamic monitoring by a pulmonary artery catheter for clinical
indication. ICG-PDR and gastric mucosal PRCO, were assessed
on ICU admission (PEEP 5 mbar), 2 hours after increasing PEEP
to 10 mbar and again after 2 hours at PEEP 5 mbar. In addition,
the cardiac index, central venous pressure (CVP) and left atrial
pressure (LAP) were measured. All patients were on pressure-
controlled ventilation and the inspiratory peak pressure was
adapted to maintain PaCO, constant. Vasoactive drugs, blood
pressure, minute volume and sedation were kept constant.

Results The cardiac index significantly increased during the study.
However, there was a trend for ICG-PDR to change between the
different time points (P = 0.05). However, the difference between
regional and arterial PCO, (PCO2-gap) significantly increased
following PEEP5 (1) and remained higher at PEEP5 (2) than at
PEEP5 (1) (Table 1).

Table 1

PEEPS5 (1) PEEP10 PEEP5 (2)
CI (I/min/m?2) 2.7+05 3.0 £ 0.6* 3.1 £ 0.4*
CVP (mmHg) 8t4 9+3 8+3
LAP (mmHg) 7+3 9+3 8+3
PDR (%/min) 240+6.9 220+79 2563+ 78
PCO,-gap (kPa) 0.2+£0.9 1.1+1.0* 0.9 +£1.0*

*P < 0.05 vs PEEPS5 (1) (analysis of variance).

Conclusion Increasing PEEP from 5 to 10 mbar was accompanied
with a trend towards a decrease in liver function and blood flow
(ICG-PDR). The changes in PCO,-gap were within the
physiological range and of no clinical relevance. An increase in
PEEP from 5 to 10 mbar can be applied without compromising
liver blood flow and function and splanchnic microcirculation.

25th International Symposium on Intensive Care and Emergency Medicine
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Purpose We analyzed during the whole respiratory cycle the
resistance, elastance, and flow dependence of resistance in ARDS
patients, at three levels of PEEP, using two different models: linear
modeling, and nonlinear modeling for flow dependence of resistance.
Methods Airway opening pressure (P), flow (V) and volume (V)
signals were recorded in 18 patients with ARDS and in 15 patients
without known respiratory disorder (control group), all artificially
ventilated, at three levels of PEEP (0, 5, and 10 hPa). Data were
analyzed using multiple linear regression analysis according to the
equations: P = Ers*V + Rrs*V’ + Po, and (b) P = Ers*V + (k1 +
k2*Va)*V' + Po, where Ers and Rrs represent the respiratory
system elastance and resistance, k1 the linear coefficient of
resistance, k2 the flow-dependent coefficient of resistance, and Po
the end expiratory pressure.

Results The respiratory resistance (controls: P=0.01, ARDS:
P=0.001), the linear coefficient of resistance (controls: P = 0.05,
ARDS P = 0.02) and the flow-dependent coefficient of resistance
(controls: P=0.04, ARDS: P = 0.04) were diminished significantly
with the application of PEEP in both groups of patients, especially
at a high level of PEEP (10 hPa). All the measured mechanical
parameters were significantly higher in the ARDS group compared
with the controls.

Conclusion Mechanical ventilation with PEEP application in ARDS
patients is related to a decline of linear and nonlinear coefficients of
respiratory resistance, during the respiratory cycle. More complex
models accounting for the flow dependence of resistance may
improve the accuracy of measurements of respiratory mechanics
and offer more efficient mechanical ventilation in ARDS patients.
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Introduction Lung recruitment has been hypothesized to be an
important component of protective ventilatory strategy in acute
respiratory distress syndrome. Determination of optimal recruitment
strategies is limited by uncertainty regarding the relationship
between time, pressure, and recruitment at the alveolar level. In this
study, we assessed the temporal characteristics of alveolar
recruitment.

Methods Rats were subjected to saline lavage lung injury. /n vivo
microscopy identified five separate alveolar sacs for which
individual recruitment pressures (RP) were determined by
increasing the continuous positive airway pressure (CPAP). The
time to recruitment was recorded upon application of three
pressures for a maximum of 120 s: RP, RP - 1 cmH, 0O, and RP -
2 cmH,0. Volume history was normalized before each pressure
application.
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Results No recruitment was observed in the 2-min time period with
a pressure of RP — 2 cmH,O. The time to recruitment was
significantly shorter with application of RP vs RP - 1 cmH,O
(Fig. 1). Significance was determined by a one-tailed, paired t test,
P<0.03.

Conclusions We were able to directly observe recruitment
behavior that exhibited sensitivity around a critical opening
pressure with marked changes in time to recruitment with small
changes in pressure. This suggests that very small differences in
the airway pressures (as small as 1 cmH,O in this study) may have
dramatic alterations in lung recruitment.

P103

The effects of sustained inflation and post-inflation PEEP in
acute respiratory distress syndrome due to pneumonia and
traumatic lung contusion

S Kizilirmak, S Tugrul, N Cakar, P Ergin Ozcan, F Esen, L Telci
Istanbul Universitesi, Istanbul Tip Fakultesi, Istanbul, Turkey
Critical Care 2005, 9(Suppl 1):P103 (DOI 10.1186/cc3166)

Objective To investigate the response to a sustained inflation (SI)

and post-inflation PEEP (PI-PEEP) in acute respiratory distress
syndrome (ARDS) due to pneumonia and traumatic lung contusion.

Table 2 (abstract P103)
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Methods Twenty-five patients with ARDS were enrolled
(pneumonia n = 13, lung contusion n = 12). During baseline
ventilation, 7 ml/kg tidal volume, 12-15 breaths/min respiratory
rate and an I:E ratio of 1:2 were used. S| was performed by 45
cmH,O continuous positive airway pressure for 30 s. PI-PEEP was
titrated decrementally starting from 20 cmH,O in order to find the
best PEEP. FiO, was decreased under baseline ventilation. If the
peak inspiratory pressure exceeded 45 cmH,O with 20 cmH,O
PEEP, the PEEP was reduced by 1 cmH,O decrements. Blood
gas analyses were performed at baseline, 15th minute, first hour,
fourth hour and sixth hour after S.

Results Demographic data are presented in Table 1. PI-PEEP
levels were set at 16.1 = 1.6 cmH,O in the pneumonia group and
159 * 3.1 cmH,O in the lung contusion group (P = 0.9).
Following SI, the PaO,/FiO, ratio improved in all of the patients
(Table 2 and Fig. 1).

Table 1 (abstract P103)

Pneumonia Lung contusion Mann—-Whitney U
APACHE Il 20.7+75 135+9.0 0.01
LIS 2.75+£0.6 263+05 0.7
MOF 6.2+ 3.3 4.9+38 0.2

Conclusions SlI followed by high levels of PI-PEEP provided an
increase in arterial oxygenation in both ARDS forms. However, this
strategy was found to be more effective in improving arterial
oxygenation in the lung contusion group. This finding might
address the idea that physiopathology of two pulmonary insults of
ARDS presents in different forms.

Baseline 15th minute First hour Fourth hour Sixth hour ANOVA (P)
Pneumonia 111 £ 31 151 £ 563 179 £ 76* 183 £ 90** 175+ 71* 0.0015
Lung contusion 106 £ 29 180 £ 66* 205 *+ 70** 213 + 92*** 213+ 116*** 0.0002

*P<0.05, ** P<0.01 and *** P<0.001.
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Use of a sigmoidal equation to analyze the pressure-volume
curve obtained by the low flow method

V Tomicic, L Fidanza, M Espinoza, J Graf, C Canals
Clinica Alemana de Santiago, Santiago de Chile, Chile
Critical Care 2005, 9(Suppl 1):P104 (DOI 10.1186/cc3167)

Introduction The adjustment of PEEP and tidal volume to the
lower inflection point and upper inflection point of the P-V curve,
respectively, has been proposed to optimize mechanical ventilation
in ARDS. Usually, the P-V curve is analyzed by eye from a graph,
with high variability. Venegas and colleagues [1] developed a
sigmoidal equation that fits remarkably well to PV curves obtained
by the supersyringe method. Our objective was to determine
whether this equation is able to model P-V curves obtained by the
low flow method.

Methods The P-V curve was obtained by the low flow method
using a Servo Siemens 300 ventilator [2]. Pressure and flow
signals were obtained from the analog port (N81) and converted to
digital format through a PCMCIA card (Measurement Computing,
PC-CARD DAS 16/12). A program was developed to acquire,
display, save, and analyze pressure and volume signals from the
ventilator. The sigmoidal equation has four fitting parameters: (a)
lower asymptote (volume); (b) distance from lower asymptote to
upper asymptote (inspiratory capacity); (c) true inflection point
(pressure); and (d) range of pressure from (c) to the point of high
compliance. The equation is fitted to the P-V data by the least
mean square (LMS) algorithm to minimize the sum of squared
residuals. After iteration, the best fit correlation (R?) between real
curves and those obtained from the equation was calculated. From
the fitted equation, three points of interest were defined: the
inflection point (c), where the first derivative has a maximum and
the second derivative has a zero; the point of maximal compliance
increase (Pmci), where the rate of change of upward slope is
maximal or where the second derivative of the function has a
maximum (calculated as (c) — 1.317 (d)); and the point of maximal
compliance decrease (Pmcd), where rate of change of downward
slope is maximal or where the second derivative of the function has
a minimum (calculated as (c) + 1.317 (d)).

Results The inspiratory limb of low flow P-V curves were obtained
from six mechanically ventilated ARDS patients. The mean R? value
between the ventilator volume signal and the volume predicted by
the fitted curves was 0.996 + 0.002 (standard deviation).
Conclusions The sigmoidal equation described by Venegas and
colleagues fits well to P-V curves obtained by the low flow
method. Our system may contribute to improve the evaluation of
respiratory mechanics and to adjust mechanical ventilation settings
at the bedside in ARDS patients.

References
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2. Am J Respir Crit Care Med 1999, 1569:275-282.
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Modeling time effects of recruitment and P-V curve
characteristics: a simulation study
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Critical Care 2005, 9(Suppl 1):P105 (DOI 10.1186/cc3168)

Introduction In a multicenter study on respiratory mechanics in ALI
and ARDS [1] we observed phenomena most probably related to
time effects: change in compliance after a recruitment maneuver,

25th International Symposium on Intensive Care and Emergency Medicine
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transient end-expiratory volume (Fig. 1) after changing PEEP, and a
transient change in shape of the P-V curve after a change in tidal
volume (Fig. 2). To gain a better understanding of temporal effects
we developed a mathematical model of the respiratory system to
investigate these phenomena.

Methods We extended the model of recruitment proposed by
Hickling [2] to include chest wall characteristics, FRC, and an
initial opening volume of alveolar units once recruited. Alveolar
units had a nonlinear compliance and were organized in a bronchial
tree structure. Depending on the position in the tree each lung unit
was exposed to a gravitational superimposed pressure from O in
the ventral compartment to a maximal value in the dorsal
compartment. Opening and closing pressures of lung units were
normally distributed with a modifiable mean and standard deviation.
Time dependency was modeled by including timing parameters for
recruitment and derecruitment of alveolar units similar to the
approach of Bates and colleagues [3].

Results In contrast to Hickling's model, simulations with the
extended model produced realistic transients in volume.
Furthermore, transient changes in compliance were predicted by
the model. Modeling of recruitment and derecruitment as time-



dependent phenomena allowed one to mimic the transients as
observed in ARDS patients.

Conclusion The shape of simulated P-V loops is influenced by
time effects only related to closing and opening of alveolar units.
Up to now, transient effects have been explained by viscoelasticity
and by mechanical inhomogeneity. From the present study we
conclude that timing effects during recruitment may be a third
mechanism of transient mechanical behaviour of the respiratory
system.

References

1. Stahl, et al.: Critical Care 2004, 8(suppl 1):P28.

2. Hickling: Am J Respir Crit Care Med 1998, 1568:194-202.
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How to choose the duration of prone-position ventilation
between patients with acute respiratory distress syndrome
caused by pulmonary and extrapulmonary disease?

Y Huang, H Qiu, L Liu

Department of Critical Care Medicine, Zhong-da Hospital and
School of Clinical Medicine, Southeast University, Nanjing, China
Critical Care 2005, 9(Suppl 1):P106 (DOI 10.1186/cc3169)

Objectives To determine the different effect of prone-position
ventilation (PPV) in patients with acute respiratory distress
syndrome (ARDS) resulting from a pulmonary cause (ARDSp) and
that from an extrapulmonary cause (ARDSexp) on oxygenation,
respiratory mechanics and hemodynamics. To choose the duration
of ventilation in the prone position in the two groups.

Methods Nine ARDSp patients and seven ARDSexp patients
within 3 days of onset of ARDS were included in this study, which
were classified as two groups. Patients were placed in prone
position for 2 hours. The effect of different times (pre-PPV, PPV
0.5 hours, PPV 2 hours) on oxygenation, respiratory mechanics
and hemodynamics were observed. Lung computerized
tomography (CT) was obtained in both the supine position and
10 min after turning to the prone position.

Results Compared with pre-PPV, in ARDSp the PaO,/FiO, was
not increased after 0.5 hours, and increased only after 2 hours in
the prone position (130.6 + 36.2 mmHg to 165.1 £ 72.3 mmHg,
P<0.05). But in ARDSexp, PaO,/FiO, was significantly increased
after 0.5 hours and 2 hours in the prone position (116.5 + 55.0 mmHg
to 163.2 = 46.4 mmHg and 182.7 + 87.7 mmHg, P<0.05). After
0.5 hours in the prone position the responding ratio of ARDSexp
was higher than ARDSp (100% vs 11.1%, P = 0.0007). After
2 hours, no significant difference of responding ratio was found
between the two groups (85.7% vs 66.7%, P = 0.392). The
changes of the PO, were similar to the PaO,/FiO,. The PCO, and
the Cst,rs did not differ significantly between the prone position
and the supine position in the two groups. In ARDSp, the Raw was
10.8 £ 1.4 cmH,0/s/l in the supine position, and it was signifi-
cantly decreased after 2 hours in the prone position (8.4 + 1.8
cmH,0/s/l) (P < 0.05). Chest CT scans of ARDSp and ARDSexp
patients were markedly different.

Conclusions PPV could be used to improve severe hypoxemia of
ARDS. It improved the PaO,/FiO, ratio rapidly in ARDSexp, but
should prolong the period in ARDSp.
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PEEP and prone ventilation in liver transplantation:
consideration or contraindication?

E Sykes, C O’Suilleabhain, | Nesbitt, ] Cosgrove
Freeman Hospital, Newcastle Upon Tyne, UK
Critical Care 2005, 9(Suppl 1):P107 (DOI 10.1186/cc3170)

Introduction Acute respiratory distress syndrome (ARDS) can
complicate liver transplantation (LT). Positive end expiratory pressure
(PEEP) and prone ventilation (PV) have theoretical adverse hepatic
effects. An adult paracetamol overdose required super-urgent LT.
Immediate postoperative hypoxaemia due to ARDS developed
(Table 1, i), as supported by FiO,/PaO, ratio, bilateral pulmonary
infiltrates, and normal pulmonary artery occlusion pressures. PEEP
(15cm H,0) and PV improved gas exchange immediately (Table 1,
i) and at 18 hours (Table 1, ii). Doppler examination of hepatic
vessels was normal. Discharge home was on day 41.

Table 1

Cardiac
PaCO, PaO, Lactate index
FiO, pH (kPa) (kPa) (mmol/l)  (I/min/m?2)
i 1.0 7.15 6.4 6.0 12.3 4.30
ii 1.0 7.279 5.5 21.6 6.4 4.27
iii 0.5 7.408 5.8 11.3 3.2 3.06

Methods A telephone questionnaire to British LT intensive care
units about using PEEP and PV postoperatively after emergency LT.
Results Completed questionnaires were obtained from the six
other British LT intensive care units. All responders were
consultant intensivists. Four routinely set PEEP on the ventilator.
Three stated levels depended on oxygen requirements. One
routinely used PEEP irrespectively. Two used PEEP depending on
oxygen requirements. Two felt PV was ‘absolutely contraindicated’,
quoting an evidence base, alternative available measures, and
concerns regarding hepatic perfusion. No responder could recall
PV being used in this context.

Discussion Opinions regarding the use of PEEP post emergency
LT are mixed. Opinions of PV appear polarised. No units appear to
have used it in this context. Potential detrimental effects of PEEP
and PV in LT include reduced cardiac output and hepatic blood
flow. Increased intra-abdominal pressure with PV may compound
this. However, restoring cardiac output maintains normal liver
function and blood flow [1,2]. Positioning to allow abdominal
excursion minimises risk [2]. Concerns raised in the questionnaire
may be overstated. We suggest both modalities can be used
effectively, without detriment to donor liver or patient outcome.
Further research is required.
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Effects of prone position ventilation and kinetic therapy in
acute respiratory failure
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Introduction In acute respiratory failure (ARF), in particular acute
lung injury (ALI) and respiratory distress syndrome (ARDS), change
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from the supine position (SP) to the prone position (PP) or the use
of kinetic therapy can improve oxygenation by recruiting alveoli
situated in dorsal-dependent regions of the lung and by alteration
of the ventilation/perfusion ratio. The efficacy of this intervention
can be demonstrated by the course of oxygenation index. The aim
of our study is to compare prone position ventilation (PP) and
kinetic therapy (KT) in the first 5 days after intervention in patients
with acute respiratory failure.

Methods We studied n = 149 patients with ARF at a surgical ICU
in a university hospital using the American—European consensus
definition in a clinical follow-up design. The physicians on duty had
the freedom of choice to use PP or KT guided by their clinical
experience. One hundred and eleven patients (ALl: n = 18/ARDS:
n = 93; mean age 66 * 13 [standard error] years) were ventilated
intermittently in SP and PP (135° left/right-side position) for at
least 6 hours per day for supportive treatment of respiratory failure.
Thirty-eight patients (ALl: n = 16/ARDS: n = 22; mean age
60 + 16 [standard error] years) were treated with kinetic therapy
using the Rotorest®-bed (60° left/right side; KCI).

Data collection included, apart from baseline characteristics, the
individual oxygenation index of the patients in the course of the first
5 days after intervention. The individual oxygenation index before
and after intervention was compared with linear regression analysis
for each group (linear regression procedure and t test; SPSS®).
Results During conventional ventilation in the supine position there
was no significant improvement in oxygenation in both groups. The
mean oxygenation index (PaO,/FiO,) decreased until intervention
to 157.6 £ 0.48 mmHg in the PP group and to 165.8 £ 1.47 mmHg
in the KT group (mean * standard error of the mean). Both forms of
positional changes lead to a distinct improvement of oxygenation:
after 120 hours the oxygenation index in the PP group was
219.67 £ 0.66 and in the KT group was 197.89 * 2.07 mmHg.
Subsequent to intervention the PP group showed a more rapid and
significant increase of oxygenation index in comparison with the KT
group as the equations of linear regression show: y[PPV] =
4.4618 x X + 188.72 and y[KT] = 3.9349 x X + 160.47. Mortality
was 62.2% in the PP group and 63.2% in the KT.

Discussion In ARF the change of body position in the form of PP
and KT leads to an improvement of oxygenation. PP seems to have
a more rapid and marked effect than KT. It is remarkable that
mortality is nearly the same in both groups, despite the unequal
group size. PP is a comparatively simple strategy to treat the
heterogenity of ventilation and perfusion in ARF and needs no
special technical equipment, while KT is an advantageous
alternative in patients with contraindications for PP.
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Is the quantitative analysis of lung computed tomography
accurate in ALI/ARDS patients?

D Chiumello, M Cressoni, M Racagni, A D’Adda, S Azzari,
S Terragni

Policlinico IRCCS, Milan, Italy

Critical Care 2005, 9(Suppl 1):P109 (DOI 10.1186/cc3172)

The CT scan allows an accurate morphologic analysis of an
‘ARDS’ lung. In addition, with the spiral CT it is also possible to
perform a quantitative analysis using dedicated software. The
quantitative analysis is based on the strict correlation between the
X-ray attenuation in a given volume of tissue and the physical
density of that volume. The CT is determined by the percentage of
radiation that is absorbed by that volume.

However, due to the necessity of a manually drawing of the lung (i.e.
to include the lung and to exclude big vessels, trachea, pleural effusion,
etc.), it would be possible to increase the inaccuracy of the analysis.

25th International Symposium on Intensive Care and Emergency Medicine

The aim of this study was to evaluate the accuracy of analysis bet-
ween trained physicians (four medical doctor) and two radiologists.
We enrolled 12 intubated sedated paralyzed patients ALI/ARDS
patients (mean age 63.5 £ 16.9 years, BMI 24.1 + 4.7 m?, tidal
volume 532 * 195 ml, PEEP 11.2 £ 1.9 cmH,0, PaO,/FiO,
205 £ 57). The CT scan was done for clinical purpose, in static
conditions, at end expiration 5 or 15 cmH,O PEEP and at end
inspiration 45 cmH,O airway pressure. The exposures were taken
at 120KV and 250mA. The lung volume, weight and the
distribution of lung weight between the different parts was measured
using the ‘Maluna’ software (University of Mannheim, Germany).
The results show that the quantitative analysis, although requiring a
physician to manually draw the region of interest of the lung,
presents a high degree of accuracy.

Table 1

Physicians Radiologists
Total volume (ml) 3956 + 1608 3598 *+ 1654
Total weight (mg) 1419 £ 471 1391 £ 449
Weight hyperinflated 4179 41 £ 82
Weight inflated 442 £ 160 440 + 164
Weight poorly 439 * 269 419 £ 270
Weight not inflated 496 + 350 489 *+ 362

P110

A validation study of a new software for computed
tomography lung measurement

D Chiumello, M Cressoni, M Racagni, L Landi, A D’Adda,
S Azzari, S Terragni

Policlinico IRCCS, Milan, Italy

Critical Care 2005, 9(Suppl 1):P110 (DOI 10.1186/cc3173)

The use of computed tomography (CT) in the management of
ALI/ARDS patients is quite common, due to the possible additional
clinical information and the influence on the patient’'s treatment.
With the new spiral CT scan it is possible to measure the total lung
volume, the percentage of lung tissue and gas, there being a linear
correlation between the physical density and the CT coefficient of
attenuation.
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The aim of this study was to evaluate in vitro the new computer
program ‘Maluna’ (University of Mannheim, Germany) dedicated to
measuring the lung volume, weight and gas/tissue ratio.

A series of different known volumes of water (100, 500, 1500 and
2000 ml) were studied. In addition, the contrast material was
diluted with water to obtain solutions of increasing concentrations
(0, 0.5, 1, 1.5, 2.5 and 5%). The spiral CT was performed at 120
KV and 240 mA. Each CT section was manually delineated by a
physician. The total volume was computed as the total number of
voxels present in a given region times the volume of the voxels,
while the CT number was directly related to the physical density.
Figure 1 shows the Bland—Altman analysis between the known
volumes of water and the measured volumes by ‘Maluna’; Fig. 2
shows the linear regression between the CT attenuation coefficient
with increasing concentrations of contrast material in the solution.
These data show that ‘Maluna’ is able to correctly compute the
volumes and CT number.

P111

Are three computed tomography lung sections comparable
with the whole lung?

D Chiumello, N Bottino, M Cressoni, M Racagni, L Landi,
A D’Adda, F Polli, S Terragni, L Gattinoni

Policlinico IRCCS, Milan, Italy

Critical Care 2005, 9(Suppl 1):P111 (DOI 10.1186/cc3174)

Computed tomography (CT) has been shown to provide accurate
measurements of lung tissue mass and volume. However, besides
the risk of moving the patient from intensive care to CT scan and
the high costs, the high radiological exposure to X-rays may limit
the possibility for relatively frequent CT acquisition. One chest CT
scan corresponds to 400 chest X-rays [1]. A possible solution to
reduce the X-ray exposure could to be perform only three lung
sections compared with the whole lung.

The aim of this study was to investigate the difference between the
three CT slices technique versus the whole lung in acquiring
clinical relevant data (i.e. hyperinflated, normally, poorly and not
inflated lung zones).

Thirty-four intubated sedated paralyzed patients with ALI/ARDS
(mean age 56.2 + 18.2 years, BMI 23.7 * 3.6 kg/m?, PEEP
11.2 + 2.8 cmH,0, PaO,/FiO, 195 * 81) were enrolled. Spiral CT
scan of the lung was acquired at 120 kV and 250 mA during an
end expiratory pause at 5 and 15 cmH,O PEEP. The lung CT

Available online http://ccforum.com/supplements/9/S1

regions of interest were manually delineated on each image by
dedicated software (Maluna; University of Maanheim, Germany). The
three CT lung sections were selected at the apex, hilum and base.
The Bland-Altman analysis showed a bias of 0.001% with an
interval limits for agreement of 7.2% at 5 cmH,O PEEP and of
0.000019% with 98% at 15 cmH,O PEEP.

These data showed that the three CT scan technique provides an
adequate measure of the distribution of lung compartments while
strongly reducing X-ray exposure.

Table 1

PEEP 5 PEEP 15
Inflation Whole lung Three sections Whole lung Three sections
Hyper (%) 0.04+£0.1 0.05*0.1 1.1£0.1 1.2£0.1
Normal (%) 26.5+ 0.1 26.3+ 0.1 38.7+0.1 37.6+£0.1
Poor (%) 332+0.1 336%0.2 31.3+0.1 31.6%0.1
Not (%) 39.7+0.2 40.0%0.1 285+0.1 29.6+0.1
Reference

1. Picano E: Br Med J 2004, 329:849-851.
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Critical Care 2005, 9(Suppl 1):P112 (DOI 10.1186/cc3175)

Introduction Recruitment maneuvers (RM) to open the lungs and
PEEP titration to keep the lungs opened are believed to be an
important component of a lung protective strategy in ARDS. There
are scarce data assessing the occurrence of tidal recruitment (TR)
and the gas distribution throughout the lung parenchyma by
thoracic CT scan before and after maximal recruitment.

Objectives To analyze the occurrence of TR before and after
stepwise recruitment maneuver (SRM) and PEEP titration by
thoracic CT scan. To analyze the effects of the proposed maneuver
on gas distribution throughout the lung parenchyma.

Methods Ten ARDS patients under mechanical ventilation were
transported to the CT room and sequences of CT scans at expiratory
and inspiratory pauses were performed before and after a SRM. The
SRM consisted of 2-min steps of tidal ventilation with a fixed delta
pressure PCV = 15 cmH,O and progressive PEEP levels (10, 20, 25,
35, 45, 25, 20, 15, 10 cmH,0), RR = 10, I:E 1:1, and FiO, 1.0. At
equivalent PEEP levels, the amount of collapsed tissue as well as the
difference of collapsed tissue between inspiration and expiration (TR)
were compared (before versus after maximal SRM). The amount of air
content (ml) at end expiration — functional residual capacity (FRC) —
was calculated and compared before maximal recruitment at PEEP of
20 cmH,0 and after maximal SRM at PEEP of 25 cmH,0.

Results See Figs 1 and 2. The TR difference is statistically
significant at PEEP 25 cmH,O (Wilcoxon P < 0.015). There was a
significant decrease of gas at FRC at non-dependent regions
(Wilcoxon P<0.008) and a significant increment of gas at the
most dependent region with PEEP 25 cmH,O after maximal
recruitment (Wilcoxon P< 0.008).

Conclusion The TR decreased significantly only under PEEP of
25 cmH,O after the SRM (P<0.0003), suggesting that the
application of SRM might be effective when accompanied by
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Figure 1 (abstract P112)
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sufficient PEEP levels. Aeration of dependent portions of the lung
after maximal SRM with maintenance of sufficient PEEP levels to
keep the lungs opened (Wilcoxon P < 0.008) was associated with
deflation of non-dependent regions, rendering the gas distribution
more homogeneous.
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Gas exchange impairment induced by open suctioning in
ARDS: impact of permissive hypercapnia
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Critical Care 2005, 9(Suppl 1):P113 (DOI 10.1186/cc3176)

Background and aims There is still controversy over the impact of
open suctioning (OS) on gas exchange and the duration of
suctioning. The goal of this physiologic study was to determine
whether hypercarbia occurs following the use of OS in a lung
lavage injured sheep and whether the level of baseline PaCO, and
duration of suctioning impacts gas exchange.

Methods Six female sheep were lung injured by isotonic saline
lavage until their PaO, dropped to 100 mmHg on an FIO, of 1.0,
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PEEP 5 cmH,O and VT 10 ml/kg. Then the VT was decreased to
6 ml’kg. RR was set to establish a PaCO, of 40 mmHg or 80
mmHg. OS was performed on each animal. PaCO, was randomly
adjusted to 40 mmHg and 80 mmHg and the suction time
randomly set at 10 s and 30 s. Before each of the four
experimental conditions animals received recruitment maneuvers of
40 cmH,O CPAP for 40 s to establish a volume history, following
by baseline for 15 min where FiO, and PEEP were set based on
the ARDSnet FiO,/PEEP [1]. OS was performed using a 14 Fr,
TrachCare catheter at a pressure of =100 mmHg. Mean arterial
blood pressure, heart rate, pulmonary and arterial wedge pressure,
cardiac output, and arterial blood gases, were measured before,
1 min and then every 2 min after OS for 30 min.

Results During suctioning at 80 mmHg PaCO, at both 10 s and
30 s suctioning times, the PaCO, increased at 1, 15 and 31 min
post suctioning (P < 0.05). PaCO, also increased at 1 min when
the baseline PaCO, was 40 mmHg and the suction time was 30 s
(P < 0.05) (Fig. 1). PaO, decreased 1 min post suctioning in all
conditions but recovered by 15 min. Hemodynamics did not
demonstrate any significance differences regardless of the
experimental condition.

Conclusions OS causes in a significant increase in baseline
PaCO, during baseline hypercapnia and when suctioning is applied
for 30 s. OS regardless of conditions results in a decrease in PaO,
that recovers rapidly post suctioning.

Reference
1. ARDS Network: N Engl J Med 2000, 342:1301-1308.
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Background and goal Percutaneous tracheostomy (PCT) is a
well-established bedside procedure for critically ill patients (CIP).
Several techniques of airway control and ventilation during PCT
have been suggested. Standard mechanical ventilation (SMV)



through an endotracheal tube (ETT) is widely used. Short fat neck
(SFN) is considered a relative contraindication for PCT, mainly
because of the possibility for airway complications during the
procedure: loss of airway control, massive air leak, and sudden
desaturation. We decided to examine our experience of airway
control and ventilation by SMV and by high-frequency jet ventilation
(HFJV) during PCT in the CIP with SFN and to determine which is
more effective and reliable.

Materials and methods From January 1998 to June 2000, a
group of 23 CIP with SFN underwent PCT by the Griggs
technique and SMV, and from July 2000 to November 2001 a
group of 25 patients underwent PCT by the same technique but
with HFJV. One trained team performed all the bedside PCT under
general anesthesia (GA). In the HFJV group, a Cook catheter was
inserted through the existing ETT into the upper part of trachea and
HFJV was initiated by the special ventilator AMS-1000
ACUTRONIC with the following parameters: FiO, = 0.8-1.0, Vt =
160-200 cm?, I/E ratio = 0.5, respiratory rate = 100 bpm, driving
pressure = 1.6—2.6 bar. Then the ETT was withdrawn from the
trachea and larynx into the mouth along the ventilation catheter and
PCT was performed. When PCT was finished the Cook catheter
was removed together with the ETT. During PCT continuous
routine monitoring and repeated blood gases were performed.
Results There was no significant statistically difference between
the two groups in the sizes of the neck (mean 47.1 vs 47.3 cm,
median 47 vs 47 cm, range 45-51 vs 47-53 cm, P = 0.9) and
distance between the cricoid and sternal notch (mean 1.35 vs 1.37
cm, median 1.35 vs 1.5 cm, range 0.5-1.9 vs 0.5-1.9 cm, P=0.8).
Duration of the procedure for the two groups was identical: mean =
10.7 min, median = 11 min, range = 10-12 min. When SMV was
used, only in 11 from 23 patients was it possible to create good
conditions for performance of PCT. Impaling of the ETT and cuff
rupture happened in one case, and displacement of the ETT into the
pharynx took place in three cases (due to a short larynx). Moderate
air leak from the larynx around the ETT accompanied almost every
procedure. Additional egress of air from the tracheotomy site during
the time of the dilation was the reason for pronounced desaturation
in seven patients. On the contrary, PCT with HFJV passed
smoothly: a small air leak from tracheotomy site during its dilation
did not influence the level of oxygenation, only an increase in
PaCO, values within acceptable limits was found. The difference
between SMV and HFJV was statistically significant (P < 0.001).
Conclusion SMV cannot always supply the necessary conditions
for PCT in patients with SFN and there are possibilities for
development of serious complications. HFJV through a Cook
catheter provides optimal conditions for manipulation on SFN,
secures success of the procedure and prevents potential airway
complications
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Background Percutaneous tracheostomy (PT) is used in patients
who receive long-term invasive mechanical ventilation. There are
many different techniques in performing PT.

Aim The aim of this prospective study was to compare two
different PT techniques with early and late complications in
critically ill patients.

Available online http://ccforum.com/supplements/9/S1

Methods After obtaining ethical committee approval, 60 adult
patients were assigned randomly into two groups. Forceps
dilatational PT and single-step dilatational PT were used in group F
and group P, respectively. Heart rate, blood pressure and
peripheral oxygen saturation, the level of tracheal entrance and
number of punctions, major and minor complications and duration
of the procedure were recorded during the procedure. Arterial
blood samples were taken before the incision and after
tracheostomy cannula was inserted, then pH, pCO,, pO,, HCO;,
BE, and SaO,, were recorded. The endoscopic examinations of the
cases were done during the procedure, at the decannulation time
and 1 month after decannulation. The ¢t test, Mann—Whitney U test,
Wilcoxon signed rank test, chi-squared test and Kruskal-Wallis
test were used for statistical analysis.

Results The demographic data, duration of intubation time and
procedure time were similar in both groups. There were no
significant differences in hemodynamic data between the groups. It
was noticed that in both groups there was a decrease in pH
(P<0.001) and an increase in pCO, (P < 0.01). Tracheal ring
damage that was one of the minor complications in Group P was
significantly gretaer (P < 0.05). There were no significant
differences in major complications between the groups. In Group F
tracheal stenosis in one case and laryngotracheal separation in
another case were detected with endoscopic examination.
Conclusion The present study demonstrated that single-step
dilatational PT may be an alternative to forceps dilatational PT, but
we conclude that to maintain a decrease in complications
endoscopic visualisation could be used.
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Introduction The aim of our study was to create a method for
biomechanical experimental evaluation of the percutaneous
tracheostomy (PCT) technique and perform its assessment in
order to minimize possible trauma of cervical trachea inherent in
this procedure. Nowadays two techniques of PCT, Ciaglia and
Griggs, are employed.

Every technique is based on gradual tearing of the hole in the
cervical trachea by specially designed dilators. We suggested that
biomechanical study of the different stages of PCT will help to
understand all these processes and to clarify the reasons for
traumatic perioperative complications.

Materials and methods PCT by the Ciaglia technique (n=10)
and by the Griggs technique (n = 10) were performed on fresh
dead pigs with body mass of 115 £ 3 kg. A Portex set of
instruments was used for the Griggs technique and a Cook set of
instruments for the Ciaglia technique. During PCT special
measurements were performed with the help of an electronic
dynamometer (MRC): piercing force applied on needle cannula,
penetrating force applied on 14 F dilator, pulling force applied on
branches of Griggs dilating forceps, pushing force applied on
Ciaglia Blue Rhino dilator, pushing force applied on distal end of
tracheostomy tube no. 8 with introducer (Portex set) and pushing
force applied on distal end of tracheostomy tube no. 8 loaded on
dilator (Cook set). On the base of these measurements calculation
of energy spent for these stages of PCT was made. At the end of
each experiment evaluation of cervical trachea was performed to
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measure the size of tracheotomy performed by the Ciaglia and
Griggs dilators.

Results Application of the Ciaglia dilator requested 1.54 times
more energy than the Griggs dilator forceps (P < 0.05). Formation
of tracheotomy by the Ciaglia dilator was more exact than by
Griggs forceps due to special markings on the dilator. The work
with Griggs dilating forceps requested more experience due to the
absence of any markings on the dilator. The most dangerous
moments of PCT for laceration of the cervical trachea were:
dilation of hole in the cervical trachea in the Griggs technique and
insertion of the tracheostomy tube loaded on the dilator in the
Ciaglia technique. The macroscopic appearance and transverse
diameter of tracheotomy performed by the Ciaglia and Griggs
techniques were the same despite the different instruments used
for dilation (P < 0.05)

Conclusions PCT by the Ciaglia and Griggs techniques has
almost similar biomechanical characteristics. In spite of the
difference in the design of dilators the final result of the two
techniques is the same. Both of them have dangerous moments. In
order to prevent laceration of the cervical trachea during PCT
some improvements must be made in instrumentation.
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Does tracheostomy improve respiratory functions in
mechanically ventilated patients
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Critical Care 2005, 9(Suppl 1):P117 (DOI 10.1186/cc3180)

Objectives Tracheostomy has been widely performed in the
intensive care unit and has many advantages when compared with
translaryngeal intubation. Our hypothesis was that tracheostomy
would also result in improved pulmonary function through changes
in respiratory mechanics and tracheabronchial touilette.

Study design A prospective, observational, clinical study. A
before-and-after trial of 65 patients undergoing tracheostomy.
Patients and methods A consecutive group of critically ill patients
requiring prolonged mechanical ventilation was included in the
study (15 July 2004-1 December 2004). Percutaneous
tracheostomy was performed using the dilatational forceps
technique described by Griggs. Respiratory mechanics (ventilator
settings, airway pressures) and arterial blood gases (PaO,,
PaCO,, pH) were measured before and after tracheostomy (at 24,
48 and 72 hours) in 65 patients. Calculated variables included
minute ventilation, dynamic and static compliances and PaO,:FiO,
ratio (Harowitz).

Results A total of 65 patients (with a mean age of 50.6 + 20 years)
underwent tracheostomy a mean of 5 £ 2.6 days after admission.
The Glasgow Coma Scale score and Acute Physiology and
Chronic Health Evaluation Il score were 8.3 £ 3.7 and 20.61 £ 5.3,
respectively. We could not find statistically significant differences
in respiratory mechanics, blood gases and pH after tracheostomy
when we considered all of the patients. Then, we evaluated the
results by dividing the patients into two groups according to the
Harowitz ratio. Forty-three patients had Harowitz ratio greater than
250 (896.5 = 105.5) and 22 patients less than 250 (201.1 £ 36.5).
Both groups were analyzed with repeated-measures analysis of
variance and we found that the Harowitz ratio at 24 hours
(265.3+ 71), 48 hours (269 * 26) and 72 hours (274 + 93)
improved significantly after tracheostomy individually (P = 0.002,
P=0.018, P = 0.004, respectively) in the patients with a Harowitz
ratio less than 250.

Conclusion Our study showed that percutaneous tracheostomy
improves the PaO,:FiO, (Harowitz) ratio in the mechanically
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ventilated patients who had Harowitz ratio less than 250 before
tracheostomy, but does not improve it in the patients with Harowitz
ratio greater than 250.
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Background and goal The role of routine chest radiography
(CXR) following percutaneous dilatational tracheostomy (PDT) has
recently been questioned [1].

Materials and methods We have performed a prospective
observational study, on a mixed medical—-surgical critical care unit,
on 110 patients undergoing PDT under bronchoscopic guidance
to assess the utility of routine postoperative chest radiography.
Data were collected on all patients undergoing PDT from 1
November 2003-14 December 2004. Two post-procedure CXRs
were reviewed and compared with those taken prior to PDT.
Significant  findings ~ were  barotrauma  (pneumothorax,
pneumomediastinum) and consolidation not noted on the pre-
procedure film. Post-procedural films reviewed were those taken
immediately after PDT and, to exclude the possibility of overlooking
evidence of minor barotrauma, one further film taken between 24
and 96 hours.

Results and observations One hundred and ten patients
underwent PDT; 83 (75%) were uncomplicated. Complications
were recorded in 27 (25%) patients. These included multiple
attempts at needle insertion (>2), bleeding (>3 soaked gauze
swabs), tracheal ring fracture, posterior tracheal wall injury, and
malplacement. Ninety-five (86%) patients had two post-procedural
CXRs reviewed. Fourteen (13%) patients had at least one CXR
reviewed after PDT. One patient had no CXR after PDT. New
abnormalities were noted on three (3%) post-procedure CXRs. No
new pneumothoraces were seen. Patients having uncomplicated
PDTs had no new CXR changes (Table 1).

Table 1

Number of New problem
PDT complicated? CXRs reviewed on CXR
NO, n= 71 (65%) 2 0 (0%)
YES, n =24 (22%) 2 3 (13%)
NO, n=11 (10%) 1 0 (0%)
YES, n=3 (3%) 1 0 (0%)

PDT, percutaneous dilatational tracheostomy; CXR, routine chest
radiography.

Conclusions Routine CXR following uncomplicated PDT
performed under bronchoscopic guidance is not warranted.
Concern that evidence of minor barotrauma may be missed on the
early post-procedural film is not bourne out by review of the film
taken 24-96 hours after the event. The role of CXR following PDT
appears to be restricted to those patients undergoing complicated
procedures. This will lead to reductions in both medical costs [2]
and exposure of staff and patients to ionising radiation.
References
1. Datta D, Onyirimba F, McNamee MJ: Chest 2003, 123:1603-
1606.
2. Tarnoff M, Moncure M, Jones F, et al.: Chest 1998, 113:1647-
1649.
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Objectives To identify the adverse events regarding handling of
the orotracheal cannula in the ICU and to evaluate its impact on
the patient’s severity and on the nursing workload.

Method Data were prospectively collected during a 3-month
period, in two general ICUs of a hospital in the city of Sdo Paulo,
Brazil, using a file card to record the occurrences. Patient's
severity and nursing workload were evaluated 24 hours before and
24 hours after the occurrence of the event, respectively, by means
of the Simplified Acute Physiology Score (SAPS Il) and the
Therapeutic Intervention Scoring System-28 (TISS-28).

Results In the period of the study 212 patients were admitted, 47
(229%) of which were victims of 80 adverse events during the their
stay at the ICU. There was a total of 19 (24.0%) adverse events
regarding handling of the orotracheal cannula. Of these were
observed 14 (73.0%) not programmed withdrawals of the
orotracheal cannula, three (16%) blockages of the cannula for
secretion corks and two (11%) cuffs emptied. A statistically
significant difference was found both in the SAPS Il (P < 0.042)
and TISS-28 (P < 0.001), evidenced before and after the event.
One verified reduction of the patient’s severity, but an increase on
the nursing workload as a consequence of these events.
Conclusions The results of this investigation reinforce the need for
investments to qualify professionals to work with critical patients as
a major measurement for safety nursing assistance and quality in
the ICU.
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Background As a technology to facilitate a difficult endotracheal
intubation (ETI), the TrachView Videoscope (TrVV) consists of a
narrow high-resolution fiberoptic cable whose tip is positioned at
the distal end of the endotracheal tube. The image is displayed on
a small portable bedside monitor.

Objective To determine the reported ease of use of the TrVV and
the accompanying percent improvement in assessment of the
glottic opening (POGO) score when operated by individuals of
varied levels of ETI experience.

Methods The study was conducted in two phases using a
mannequin model during an airway workshop for first-year, second-
year and third-year (R1, R2, R3) emergency medicine (EM)
residents with ETIl experience and first-year and second-year
medical students with no ETIl experience. In phase 1, after a 10-min
demonstration of the TrVV, EM residents assessed the POGO
score using direct laryngoscopy (DL) and sequentially compared it
with their observed POGO score using the TrVV. Phase 2
consisted of a crossover study with the medical students who
were randomized into two groups: a group first instructed in DL
and a second first instructed in TrVV. The students were given a
10-min demonstration of each technique and had two
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opportunities to return the demonstration. The POGO scores
noted by the students were then recorded for each technique. The
groups were then crossed and the process was repeated.
Additional information collected from study subjects included
reported ease of use of the TrVV and improvement in ETI success.
Results In Phase 1, the overall median POGO score for DL was
50%, and the median POGO score for TrVV was 100%
(P<0.001). The median differences in POGO scores (TV — DL)
were: 50% for R1s (n = 4), 50% for R2s (n = 10), and 25% for
R3s (n = 11). Of these, 86% (n = 24) reported that the TrVV was
‘easy’ to use and 11% (n = 3) were undecided. Only one reported
it to be ‘difficult’ to use. Most (82%; n = 23) reported that the TrVV
improved their ETI attempt, but 14% (n = 4) reported no
difference. In Phase 2, the overall median TrVV and DL POGO
scores (n = 34) were 75% and 25%, respectively (P = 0.004). The
median difference in POGO scores (TV — DL) for the two groups
were: 75% for Group 1 (DL first) and 50% for Group 2 (TrVV). Of
all participants, 68% (n=25) ranked the TrVV as ‘easy’, 22%
(n=8) were undecided, and 11% (n=4) ranked the TrVV as
‘difficult’ to use. Meanwhile, 57% (n=21) reported that it improved
their ETI attempts, 27% (n = 10) reported no difference, and 11%
(n = 4) reported ‘more difficulty’.

Conclusion The Trachview Videoscope can significantly improve
the POGO score assessment over direct laryngoscopy and, in the
laboratory setting, most operators report it to be an easy to use
technique that improves their intubation success, regardless of
level of experience.
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Background and objective Tracheal intubation is a common
procedure for critically ill patients and may lead to local
complications such as tracheal destruction and post-intubation
stenosis. Utilization of the Nd-YAG laser can correct intraluminal
airway lesions including webs, granulation tissues and fibrous
bands. It decreases the hospitalization period, complications and
expenses and also saves the medical staff's time and energy.
Materials and methods An uncontrolled clinical trial was
performed in post-intubation tracheal stenosis cases admitted to
the NRITLD between 1994 and 1999. Based on bronchoscopic
findings, patients with the following inclusion criteria underwent
laser therapy: length of stenosis less than 2 cm, tracheal lumen
diameter more than 5 mm and lesions with granulation tissue type.
Others candidated for surgery. Laser therapy was carried out by
fiberoptic bronchoscopy under local anesthesia. For those patients
with tracheal lumen diameter between 5 and 10 mm rigid broncho-
scopy was performed under general anesthesia.

Results Of the total 32 patients, 25 met the primary criteria for
laser therapy, from which 22 (88%) were completely cured.
Because of poor general condition, five of seven other patients
who had been referred for surgery also underwent laser therapy;
therefore, a total of 30 patients (93%) took advantage of this
technique. Overall, 23 patients were treated only with a laser, two
patients only with surgery and seven patients with a combination of
these two approaches.

Conclusions This trial revealed that if patients with post-intubation
tracheal stenosis are selected correctly, laser therapy could be
used as a beneficial and safe method with satisfactory results.
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Introduction In this retrospective study, we evaluated two different
modes of weaning: assisted spontaneous breathing (ASB) plus
CPAP with automatic tube compensation (Evita 4, Draeger
Medical, Germany) versus assisted spontaneous ventilation (ASV)
(Galileo Gold, Hamilton Medical, Switzerland) in 80 patients who
had undergone abdominal surgery. Our target was to assess
differences in weaning times using different modes of assistance.
Methods Forty patients were enrolled in two groups of weaning:
group A was treated with ASB and CPAP, and group B was
treated with ASV. Both groups after mechanical support
underwent a 2-hour T-tube ventilation before extubation and were
sedated with remifentanil beginning from 6 pg/kg/hour and titrated
to reach the Ramsay sedation scale 3—4 without the help of other
drugs; supplemental midazolam bolus was administered if the
patients were still agitated. The time of weaning and other events
during ASB or ASV (discomfort during ventilation, bad-adaptation)
were recorded in each patient.

Results We did not find a great statistical difference among the
two groups (20 + 10.75 vs 21.6 £ 8.46, P = 0.3). We had three
cases of weaning failure with ASB and CPAP and five with ASV
after 30—-36 hours from extubation. If the ventilator setting was
done following the patient requests, few signs of discomfort were
found (agitation, tachycardia, hypertension, etc.) and a good
patient—ventilator interaction can be granted using both methods
of ventilatory support.

Conclusion We did not find any statistical difference in the two
groups: times for weaning were almost the same. Our data cannot
suggest the use of a specific modality of weaning, because the
number of patients in the study is too small. But both ways of
assistance were well tolerated by the patients.
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Introduction Reintubation following failed extubation is an
independent predictor of prolonged ICU stay, morbidity and mortality.
Extubation criteria at the end of surgical procedures are similar to
those applied to critically ill patients in mechanical ventilation.

Patients and methods This prospective, observational, non-
interventional study was conducted in a teaching University
Surgical Clinic. Data from all consecutive patients that underwent
elective major abdominal operations by a single surgeon in a 6-
month period were recorded and examined. In all patients, 30 min
prior to the induction of anesthesia, a nasogastric tonometry
catheter was inserted and measurements were obtained by a
tonometer. At the end of the operation, the optimal goal was
successful extubation unless prevented by the patient’s general
condition. Patients were extubated when they complied with the
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following criteria: patient alert and rested, arterial pH > 7.25, PO,
> 60 mmHg with FiO, <50% and positive end expiratory pressure
(PEEP) <5 cmH,0, PCO, <50 mmHg, tidal volume >5 ml/kg,
respiratory rate <24/min, negative inspiratory force more than
-20 cmH,O, minute ventilation <10 I/min, stable hemodynamic
status, hemoglobin >10 mg/dl, presence of cough and no
excessive or thick secretions. Extubation failure was defined as the
need for reintubation within 24 hours.

Results Twenty-four consecutive patients (11 males, 13 females)
of mean age of 66.79 years (range: 27-85), who underwent
elective major abdominal operations, were included in the study.
Mean operative time was 3.16 hours (range: 1.8-4.5). Patients
were divided into two groups based on extubation outcome.
Twenty-two of the patients met the extubation criteria at the end of
the procedure and were therefore extubated. Three of these
patients required reintubation within the next hour due to acute
respiratory failure. One patient was not extubated due to acidosis
(arterial pH < 7.25, hypothermia: 35.5°C) and one other patient was
not extubated as his hemoglobin level had dropped to 8 mg/dl.
Consequently, 19 patients that were successfully extubated were
included in group | and five patients were included in group II.
Mean values of baseline measurements for pHi in the two groups
were similar (P = 0.773). In all patients, the mean pHi value at
induction of anesthesia compared with the means of 30-min and
60-min measurements differed significantly (P < 0.001). pHi values
decreased for the first 2 hours of operating time in a linear pattern.
Thereafter, pHi values appeared stable. No further decrease was
observed until the end of the operation. The mean pHi values at the
end of the operation between the two groups differed significantly
(P=0.027, confidence interval: —6.175 to —0.408).

Conclusion Early detection of extubation failure in the operative
room will save time and will orient resuscitation efforts towards
more beneficial actions for the patient (hypothermia prevention,
volume depletion, hemodynamic stability).
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Background Weaning from mechanical ventilation is usually
conducted in an empirical manner and a standardized approach
has not been developed. A variety of criteria have been proposed
as predictors of the success or failure of weaning attempts, among
them rapid shallow breathing — the ratio of respiratory frequency to
tidal volume (f/Vt).

Aims The aim of the study was to evaluate whether low f/Vt ratio
(< 105) is associated with successful extubation in our pulmonary
patients. We also wanted to find out whether there is a correlation
between low f/Vt ratio and our previous criteria: stable clinical
state, maximal inspiratory pressure >25 cmH,O, vital capacity
>1000 ml, respiratory frequency <35/min and also arterial blood
gas analysis.

Methods A prospective trial was conducted in 37 patients
receiving mechanical ventilation for more than 24 hours because of
acute respiratory failure in our intensive care unit because of
pulmonary disease: pneumonia (15 patients), chronic obstructive
pulmonary disease (nine patients), asthma (four patients),
bronchiectasis  (four patients), fibrothorax (four patients),
pyopneumothorax (one patient). When patients were able to
breathe spontaneously we measured the respiratory frequency (f),
tidal volume (Vt), maximal inspiratory pressure (MIP), vital capacity



(VC), minute ventilation (MV), PaCO,, PaO, and calculated the
f/Vt. We measured criteria many times in each patient until
extubation.

Criteria for extubation were a stable clinical state of patient and all
three or at least two of three criteria: MIP > 25 cmH,O, VC >1000
ml and/or f <35/min. Successful extubation was determined as
spontaneous breathing for at least 72 hours after extubation.
Results Data from 37 patients were obtained (51% women, age
30-84 years). Median duration of mechanical ventilation was
13 days, range 2-30 days. Thirty patients (30/37, 82%) were
extubated, all had ratio f/Vt less than 105. Among them 28 patients
(28/30, 93%) underwent successful extubation, two patients
(2/30, 7%) were reintubated because of laryngeal edema. Seven
patients (7/37, 18%) were not extubated, all of them had high f/Vt
ratio (>105). There was positive correlation between f/Vt and
respiratory frequency, and negative correlation between f/Vt and
vital capacity and between f/Vt and maximal inspiratory pressure.
No correlation was found between f/Vt ratio and PaCO,, (P = 0.7),
PaO, (P=10.7), FiO, (P=0.4).

Conclusions Low f/Vt ratio (<105) was associated with
successful extubation in our pulmonary patients. There was good
correlation between low f/Vt ratio and maximal inspiratory pressure,
vital capacity and respiratory frequency. There was no correlation
between f/Vt ratio and PaCO, and PaO, — blood gas analysis only
should not be a criterion for extubation.
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Objective The authors studied the changes in several haemo-
dynamic parameters during a weaning trial of a cohort of post-liver
transplant patients with a high cardiac output (CO).

Design and setting An observational, prospective study at a 14-
bed medical/surgical ICU.

Materials and methods Twenty-five patients were enrolled; all
presented cardiac index >4 |1/min/m2. The following parameters
were evaluated: heart rate (HR), mean arterial pressure, central
venous pressure (CVP), pulmonary capillary wedge pressure (Pw),
CO, systolic pulmonary artery pressure (SPAP) and diastolic
pulmonary artery pressure (DPAP), systemic vascular resistance

Table 1

30 min 4-6 hours
Parameter Ventilated post-discharge  post-discharge
MBP (mmHg) 96.8+£10.2 97.1+9.8 97.3+9.9
MPAP (mmHg) 243+3 236+28 26 + 3.2
HR (bpm) 97.6 + 8.1 100.4 £ 9.2 755+ 10.1
Pw (mmHg) 12.4+3.9 13414 13.6 +3.8
CVP (mmHg) 126+44 9+ 3.1 99+33
CI (I/min/m?2) 49+0.71 5.3+ 0.82 5+0.78
LVSWI (g m/m2) 578+ 55 60.5 + 8.2 579+ 6.1
RVSWI (g m/m?) 81+%1.7 106+ 1.5 123+ 1.6
SVRI (dynes s) 1378 £ 190 1334 + 202 1396 + 197
PVRI (dynes s) 195 + 21 158 + 20 193+ 17

MBP, mean blood pressure; Cl, cardiac index.
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index (SVRI), pulmonary vascular resistance index (PVRI), left
ventricular stroke work index (LVSWI) and right ventricular stroke
work index (RVSWI). The determinations were performed before
disconnection from mechanical ventilation, 30 min after dis-
connection and 4-6 hours after disconnection.

Results CVP decreased significantly after disconnection (—24% at
30 min and —20% at 4-6 hours), the CO remained unchanged,
inducing a marked and progressive increase in RVSWI. The
remaining parameters changed insignificantly. All patients were
successfully weaned from mechanical ventilation. The variation of
the parameters evaluated is presented in Table 1, with mean values
and standard deviation.

Conclusions The weaning from mechanical ventilation in patients
with high CO, particularly post-liver transplant patients, induces a
significant increase in RVSWI, and a decrease in CVP. From the
data presented, the clinical impact of this observation is not clear.
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Introduction Failure in weaning from mechanical ventilation (MV)
occurs in up to 25-30% of patients, being associated with high
mortality. Indexes predicting success can be very helpful clinically.
However, their predictive capacity is sometimes low and there are
controversies concerning which ones have to be used.

Objective To evaluate weaning predictor indexes in a group of
patients during weaning from MV.

Methods Patients under MV for at least 48 hours, submitted to a
spontaneous breathing trial (SBT) during 30 min, extubated
according to the clinical assistant physician’s decision and
followed for 48 hours, were included. They were evaluated
concerning age, sex, APACHE score, Glasgow score, causes of
ICU admission and mechanical ventilation, length of hospital and
ICU stay, time of mechanical ventilation, drugs used and clinical
characteristics. At the first and 30th minutes from SBT were
analyzed: arterial blood gases, hemodynamic parameters as arterial
blood pressure and cardiac rate, respiratory parameters as
respiratory rate (RR), tidal volume, rapid shallow breathing index
(f/VT), maximal inspiratory (Plmax) and expiratory (PEmax)
pressures. Comparisons were made between two groups of
patients: success versus failure, defining failure as return to
mechanical ventilation in the first 48 hours.

Results Two hundred and one patients were studied. Overall
mortality rate was 16%. Return to mechanical ventilation occurred
in 32%. The most important differences comparing success with
failure groups were: lower mortality rate (12% versus 27%,
P<0.01), shorter length of hospital and ICU stay (27 + 21 versus
35 £ 21 days, P < 0.001 and 13 £ 12 versus 19 = 14 days,
P <0.001); less incidence of dyspnea (37% versus 58%, P< 0.001),
higher PaO,, at 30 min (100 = 30 versus 88 + 25 mmHg, P< 0.001),
lower RR at the first and 30th minutes (24 + 6 versus 28 = 7 bpm,
P <0.001, and 24 * 6 versus 30 * 8 bpm, P < 0.001), lower f/VT
at first and 30th minutes (58 + 31 versus 78 + 45, P< 0.01 and
56 * 38 versus 98 + 74, P < 0.001), and higher PImax at 30 min
(42 £ 15 versus 36 £ 14 cmH20, P < 0.05).

Conclusions In this group of patients a great number failed in the
weaning process showing, as expected, a higher mortality rate.
Parameters related to failure were longer length of hospital and
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ICU stay, higher incidence of dyspnea, higher respiratory rate and
f/VT index both at the beginning and at the end of the trial, and
lower level of oxygenation and lower PImax at the end of the trial.
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Introduction The discontinuation of mechanical ventilation
represents an important stage for patients in mechanical ventilation
in the ICU, and knowing how this procedure is being managed
make us better intensivist physicians. Our purpose in this study
was to determine some aspects of the patients that were being
weaned from mechanical ventilation in Brazil.

Methods A study of 1 day prevalence was done in 34 ICUs of
Brazil. In the questionaire answered by the ICUs, we present here
the modes of ventilation used in the weaning stage, the diseases
that were the reason for the indication of mechanical ventilation,
and some aspects about the patients with ventilator-associated
pneumonia (VAP).

Results The study evaluated 390 patients, with 215 patients being
in some kind of ventilatory support. Sixty-nine patients (69/215)
were in discontinuation of mechanical ventilation. The patients
were distributed as: PSV, 48 (48/69); SIMV + PSV, nine (9/69);
spontaneous, four (4/69); SIMV, three (3/69); PCV, three (3/69);
and VCV, two (2/69). The causes of admission in mechanical
ventilation of this group were COPD (1/69), neuromuscular
disease (2/69), coma (9/69), and acute respiratory failure (57/69).
On the day of the study, 38 patients were with pneumonia (38/69):
20 were with VAP, 11 were with nosocomial pneumonia and seven
were with community pneumonia. The medium times of mechanical
ventilation were, respectively, 39.2 days, 23.7 days and 8.3 days.
Conclusion About 32% of the patients in mechanical ventilation
were being discontinued. PSV was the principal mode used, while
acute respiratory failure was the main cause of mechanical
ventilation's use. The incidence of VAP was 29%, and it was
related with the long median time of mechanical ventilation.
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Introduction Physiotherapists are routinely involved in the manage-
ment of patients in ICUs. Despite the necessity of physiotherapists
in the ICU, little scientific evidence exists as to the therapeutic
efficacy of their intervention. Physiotherapists are often involved in
the weaning process, in order to assist patients to maintain a good
respiratory function and prevent reintubation. Preliminary results
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showed that the respiratory function was significantly improved
with chest physiotherapy immediately after extubation [1]. No other
studies have been carried out so far to support or reject the role of
physiotherapists in the weaning process.

The aim of this study is to investigate the short-term effect of chest
physiotherapy versus no physiotherapy following extubation, in
order to provide further scientific insight of its role in this area.
Patients and methods Twenty-four ICU patients with various
diagnoses were entered into the study as soon as they were
extubated. Profusely confused patients were excluded. Patients
eligible for the study were randomly allocated to two groups. The
first group (n=12) was the experimental group where patients
received chest physiotherapy (upper and lower limb active
exercises, deep breathing exercises, chest percussion and
vibrations, huffing and assisted cough), and the second group
(control, n=12) received instructions but no physiotherapy.
Outcome measures, which are described in Table 1, took place
immediately after extubation in both groups followed by chest
physiotherapy only in the experimental group. Following treatment,
patients in both groups were allowed to rest for 30 min and all
measurements were repeated in order to detect differences.
Results Wilkoxon rank tests revealed significant differences
between the two groups (Table 1). Specifically, patients in the
experimental group had significantly improved vital capacity
(P<0.05) and Pimax (P < 0.05) following chest physiotherapy. No
significant differences were noted in any of the other outcome
measures. Furthermore, within-group comparisons revealed that
patients in the experimental group had significantly increased VC
(P < 0.01) and Pimax (P < 0.01) immediately after physiotherapy
whereas no significant improvement was noted within the control

group.

Table 1

Physiotherapy Control
Measurement group group t test
pH 7.4+0.03 7.3+ 0.01 Not significant
PO, 96.4 £33 100.13 £ 40 Not significant
PCO, 416194 489+ 14 Not significant
Sa0, 96.2+3 91.9+0.1 Not significant
Pimax -66 + 33 -41+23 P<0.05
vC 1501 £ 536 997 £ 459 P<0.05

Conclusion and discussion The results of the present study
revealed that standard chest physiotherapy resulted in significant
improvement of both the vital capacity and the maximum negative
inspiratory pressure in ICU patients immediately after extubation.
Despite the small number of patients, the presence of a control
group to count for time and learning effect indicate that chest
physiotherapy may have an important role in the success of
weaning. Future controlled studies with more patients and
additional outcome measures and categorization according to
diagnosis are necessary in order to further establish an evidence-
based physiotherapy practice in this area.
Reference
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Background Aerogen is currently developing drug/device
combinations for delivery of drug to the lungs of mechanically
ventilated patients with efficiencies above 60%. When therapy
needs to continue post extubation, an aerosol delivery device of
similar efficiency is required to deliver the same drug dose.
Commercially available nebulizers with inhaled mass ranging from
6 to 30% would require several doses to achieve the same inhaled
mass. We modified the pulmonary drug delivery system (PDDS;
Aerogen) to provide similar drug delivery efficiencies to patients on
and off the ventilator.

Methods Three PDDS units were used to aerosolize albuterol
sulfate (2.5 mg) to simulated patients in both on vent and off vent
configurations (n = 3). On vent was simulated with a Puritan
Bennett 740 Ventilator with tidal volume of 500 ml, peak flow
40 |/min, ramp flow pattern, |:E ratio 1:2, and rate of 15 breaths/min
through an 8-mm endotracheal tube attached to a passive lung
model (Ingmar). The off vent configuration consisted of an adult
lung simulator (Hans Rudolph) with a tidal volume of 500 ml, peak
flow 28 I/min, and I:E ratio 1:2. The amount of drug deposited on
an absolute filter distal to the endotracheal tube and mouthpiece
was eluted and determined by reverse-phase HPLC with isocratic
elution and UV detection at 275 nm. The volume median diameter
(VMD) and geometric standard deviation of the aerosol were
determined by laser diffraction (Spraytech™ Malvern).

Results The percentage of total dose * standard deviation
delivered to the test lung was 72 £ 11% on vent and 70 + 0.3%
off vent. The mean VMD was 3.5 pm with a GSD of 2.1.

Summary Our in vitro results demonstrate that it is feasible to
provide comparable high-efficiency aerosol delivery to adult
patients whether on or off the ventilator. Additional studies with the
PDDS in vivo will be required to establish the in vitro/in vivo
correlations of this model.

Conclusion The Aerogen PDDS delivered > 60% of the total dose
to the airway of simulated adult patients during mechanical
ventilation and spontaneous breathing.
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Introduction Asthma is a common condition, and seems to be
increasing in prevalence in most countries around the world.
Current guidelines for the treatment of patients with acute asthma
have recommended the use of inhaled beta-agonists to reverse
airflow obstruction. The optimal dose of albuterol for treatment of
acute asthma has yet to be established. Most American references
recommend a starting dose of 2.5 mg aerosolized albuterol every
20 min, while European authobities recommend higher doses.
Objectives The purpose of this study was to compare 2.5 mg with
7.5 mg nebulized albuterol for the treatment of acute asthma, using
spirometric data and arterial blood gas sampling.

Study design A double-blind randomized clinical trial.
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Subjects We studied 106 patients older than 15 years who
presented to the emergency department with moderate to severe
acute asthmatic attacks.

Methods On enrolment, patients underwent baseline testing,
including initial spirometory/peak flowmetry and arterial blood gas
sampling. A standardized treatment algorithm was used for all
patients so they received oxygen and corticosteroid and underwent
cardiopulmonary monitoring. Patients then received in a
randomized, double-blinded fashion, nebulized albuterol at a dose
of either 2