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Introduction In order to find out the frequency rates of domestic
and wild animal bites as well as the evaluation of the prevalence
rates of rabies disease in the human population in the Province of
Kerman, a retrospective study was designed to analyze statistically
the collected recorded data related to this project.

Methods This study was conducted within the framework of
MPVM student research projects by means of collaboration between
University of Tehran, Veterinary Organization of Kerman, Medical
Science University of Kerman and Medical Science University of
Rafsanjan and Networks of Health Centers of the 10 cities of
Kerman Province.

The required data such as the numbers of persons who were bitten
by animals, the distribution of the studied variables such as
geographical locations, age groups of people, jobs and
professional relationships, pre-exposure prophylaxis treatment for
rabies, and topographical conditions of the injured organs of
bodies due to the animal bites, as well as the mortality rates of
individuals resulting from rabies were collected during one decade
from 21 March 1994 to 21 March 2003 in all 10 cities including
the rural areas of the province of Kerman. All data were finally
analyzed by SPSS software (version 11.5).

Results On the basis of recorded statistical analysis, the mortality
cases of human rabies in the province of Kerman during one
decade was 10 persons (eight males and two females). One-half
of them (50%) were bitten by dogs and the others (60%) by foxes.
Among the reported deaths, 40% were from Kahnooj county (Jiroft
region). The reported data indicated that 21,546 persons were
bitten by animals during 10 years in the province of Kerman. The
mean of age of the people who were bitten by dogs was 24.80
years (SD = £14.6), while the mean age of the people who were
bitten by foxes was 57.25 years (SD = £1.50). There was a
significant difference between the mean age of these two groups
of the people (P < 0.05). The most frequent rate of injured people
was reported in the age group 10-19 years old and the frequency
rate of males (76.00%) was more than females (24.00%).
Therefore, there was a statistically significant difference between
males and females in this study (P < 0.01). About 60% of all
persons that were bitten by animals were from rural areas and 40%
of them were from urban areas (P < 0.05). Among the people who
were bitten and injured by animals during one decade in the
province of Kerman, 85.70% of them were not treated by the
rabies prophylaxis treatment regimen. Among all of them who were
bitten by animals, 50% were injured through hands and feet, 40%

of them through heads and faces, and 10% of them through
trunks, cervical regions and other organs of the bodies. In the
persons who were bitten by animals in the head region, the mean
latency period for rabies was 33 days (SD = +12.2 days), while
the mean latency period in the persons who were bitten through
hands and feet was 77 days (SD = +£45.8 days). The P value was
<0.1. The results of this study showed that there is a significant
reciprocal correlation between annual raining level and the
frequency rate of animal bites in the province of Kerman (r = 0.5,
P<0.01).

Conclusions According to this study, the role of foxes in the
epidemiology of human rabies in the province of Kerman, located in
the southeast of Iran, seems very important. Since most of the
animal bite individuals, during the one-decade survey in this region
of Iran, did not seem aware of the risk of exposure to the viral
infection of rabies through animal bites, the public education of
preventive measurements of rabies seems imperative by the public
health authorities as well as vaccination of animals against rabies,
especially dogs and cats, as well as mass vaccination of wild
animals by means of distribution of oral vaccines in the vast and
scattered forests by helicopters belonging to Veterinary
Organization Authorities being recommended. Collaboration of
intersectional public health relationships of medical science
universities of the province of Kerman as well as all related
authorities to control rabies prevalence in the regional and inter-
regional provinces of the southeast, the southwest and the
neighbor provinces of Fars, Hormozgan, Sistan-Baluchestan and
Yazd is very necessary.
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Introduction We set out to assess current understanding of
MRSA among the lay public prior to writing an information booklet
for relatives of patients in the ICU.

Methods Trained researchers approached potential participants in
the hospital entrance and public places to complete the
questionnaire.

Result Of 545 participants who completed the questionnaire, 24
had never heard of MRSA and 521 remained (176 visitors, 345
general public); 4.9% (n = 26) had previously contracted MRSA.
The median age was 37 (21-49) years. The cohort first heard of
MRSA 24 (+18) months previously. The most common sources of
information were television and newspapers. Participants who had
MRSA thought that the shortage of beds contributed to MRSA
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transmission (84% vs 69%). 46.3% of the public versus 16% of
the MRSA group did not expect to acquire MRSA after routine
surgery (P=0.0095). Most participants (65.3% of the public, 70%
of visitors and 52% of the MRSA group) thought MRSA was
serious. Ninety-two percent of the MRSA group worried about
transmission to family members. 3.6% of the cohort would not
know where to find more information.

Conclusions MRSA is considered serious, information is obtained
through the media, and most participants can obtain further
information.
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Introduction The aim of this study was to elucidate the impact of
ICU-acquired infection on ICU and hospital mortality. The main
determinants of hospital infection onset were investigated and the
role of the most used antibiotics in the ICU was considered a risk
factor for selection of peculiar bacterial species responsible for
ICU pneumonia.
Methods Patients with a longer than 48 hour stay in a teaching
hospital ICU were retrospectively enrolled between January 2005
and December 2006. Risk factors for ICU and hospital mortality
were analyzed with a logistic regression model adjusted for age,
SAPS II, medical or surgical status of the patients. Univariate analysis
permitted one to verify the relation between previous exposition to an
antibiotic therapy and development of ICU pneumonia.
Results Of 343 patients enrolled, 39 had a diagnosis for ICU
infection: 18 had an infection on admission developing a second
infection during ICU stay, and 21 had a primary infection after ICU
admission. Among the patients with ICU-acquired infection, ICU
mortality and hospital mortality were more than doubled (OR=
2.561 (95% Cl = 1.05-5.98) and OR = 2.32 (95% Cl =
1.10-4.86), respectively). Having more than one infection
demonstrated an ICU mortality risk addiction more than tripled
(OR= 3.36 (95% Cl = 1.06-10.61)). Admission severity and an
infection before ICU admission emerged as important risk factors
for ICU-acquired infections (OR = 5.71 (95% Cl = 1.19-27.29)
and OR = 3.14 (95% CI = 1.42-6.97), respectively). Previous
fluoroquinolone use demonstrated a clear role in favouring
Pseudomonas  aeruginosa pneumonia and linezolid in
Acinetobacter baumannii pneumonia (Table 1).
Conclusions ICU-acquired infections are an independent risk
factor for ICU and hospital mortality. Finally some antibiotic
categories might show up as pneumonia inductors but further
studies are needed to confirm our hypothesis.
Reference
1. Aloush V, Navon-Venezia S: Antimicrob Agents Chemother
2006, 1:43-48.

Table 1 (abstract P3)

Pseudomonas  Acinetobacter Stenotrophomonas
aeruginosa baumannii maltophilia
Fluoroquinolones RR=2.80 RR=10.35 RR=0.47
(1.03-7.62) (0.04-2.83) (0.05-4.06)
Linezolid RR=0.38 RR=6.21 RR=1.38
(0.06-2.45) (1.27-30.40) (0.17-11.36)

RR, relative risk (95% confidence interval).
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Introduction The pattern of nosocomial pathogens has changed
gradually since the mid 1980s and Gram(+) aerobes are the
leading cause of infection in many ICUs today. Despite this trend
there are still no firm recommendations for empiric Gram(+) anti-
microbial coverage in patients with severe nosocomial infections.
Methods A historical cohort study was conducted and included all
cases of documented nosocomial infections in our general ICU for a
1-year period (November 2006-November 2007). Data on demo-
graphic characteristics, primary diagnosis, comorbidity, number of
indwelling devices, previous microbial isolates and current antibiotics
were cross-tabulated according to the presence and type of
Gram(+) pathogens isolated. For the identified most likely risk
factors, separate contingency tables were constructed and analyzed.
Results Sixty-six patients (39.05% of 169 with documented
nosocomial infections) with Gram(+) isolates were identified.
Methicillin-resistant Staphylococcus epidermidis (MRSE) (34.85%)
and Enterococci (25.76%) were most commonly isolated, followed
by methicillin-resistant Staphylococcus aureus (MRSA), methicillin-
susceptible S. epidermidis (MSSE), Streptococci, and methicillin-
susceptible S. aureus (MSSA). In eight (12.12%) of these 66
patients the same pathogen was isolated more than once and in 14
patients (21.21%) more than one Gram(+) pathogen was present
during his/her ICU stay. There were no significant differences
between the groups according to demographic characteristics. The
following independent risk factors for Gram(+) nosocomial infection
were identified — for MRSE, gunshot wound, chronic obstructive
pulmonary disease comorbidity, previous isolation of both Acineto-
bacter spp. and Pseudomonas spp, previous/current treatment with
carbapenem; for Enterococcus spp., billiary peritonitis, previous/
current treatment with the combination cefoperazone—sulbactam; for
MRSA, clinical uroinfection; for MSSE, previous/current treatment
with combination first/second-generation cephalosporin—metronida-
zole; for MSSA, neurologic injury. Surprisingly the number of
indwelling devices was not linked with increased risk of coagulase-
negative staphylococcal infections, nor there was found a long latent
period for their clinical manifestation.

Conclusions Exploratory hypotheses for further larger sample
conformations have been generated. Whether some of these are
pertinent to a particular ICU or could be generalized remains to be
elucidated. Identification of associated risk factors for Gram(+)
nosocomial infections would aid initial antibiotic choice in such
patients at risk.
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Introduction We developed an ICU performance improvement
project to evaluate patients with ventilator-associated pneumonia



(VAP), hospital-acquired pneumonia (HAP), and healthcare-
associated pneumonia (HCAP) using the 2005 American Thoracic
Society/Infectious Diseases Society of America guidelines. Below is
a descriptive analysis of the patients enrolled and their outcomes.
Methods Data were collected prospectively. Patients were
classified as VAP, HAP and HCAP. Antibiotics were chosen based
on local antibiograms.

Results The first 158 patients are reported (VAP n = 120, HAP
n=26 and HCAP n=12). Patients often had comorbidities;
diabetes (22%), cardiac (22%), respiratory (21%) and renal (16%).
Microorganisms were identified in 78% of patients. One hundred
and twenty-five patients received empiric therapy (ET). ET was
compliant with the guidelines in 31% of these patients. De-
escalation of antibiotic therapy occurred on day 3 in 75% (77/103)
of candidates. Clinical improvement and/or cure were seen in 70%
of patients. Superinfections developed in 37% of the patients. In
patients requiring mechanical ventilatory support, the average days
on the ventilator was 12 * 17 days. Patients’ average stay (days) in
the ICU* and hospital* differed by group: VAP (17 £ 14 days,
23+ 19 days), HAP (9 * 10 days, 13 £ 13 days) and HCAP
(11 £19 days, 22 + 36 days), respectively. *Comparisons with
P<0.05. See Table 1.

Table 1 (abstract P5)

VAP HAP HCAP
Age 57 +19 51+ 18 64+ 17
APACHE Il score* 21+6 18+ 6 17+8
Clinical Pulmonary Infection Score* 6.8+ 2 5.7+2 52+2
Day 14 mortality* 19.7% 15.4% 8.3%

*P<0.05.

Conclusions VAP, as compared with HAP and HCAP, had the

highest severity of illness, mortality, and consumption of ICU and

hospital resources. Published guidelines are not easily translated

into daily practice.

Reference

1. Kett DH, Ramirez JA, Peyrani P, et al.: Am J Respir Crit Care
Med 2005, 71:388-416.
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Introduction Infection remains a major problem for patients
undergoing liver transplantation (LT). However, no data regarding
perioperative antibiotic prophylaxis are available. The aim of the
study was to gain insight into prophylactic antibiotic strategies
used in European liver transplant centers.

Methods An electronic and postal survey was sent to all LT
centers, members of the European Liver and Intestine Transplan-
tation Association. The questionnaire asked for the prophylactic
antibiotic regimen used for LT recipients undergoing elective LT,
for LT recipients with acute-on-chronic liver disease, and for LT
recipients with acute liver failure, respectively.

Results A total of 59 centers (46% response rate) from 16
different countries completed the questionnaire. Of all participating
centers, 8.6% reported to perform <25, 37.9% reported 25-50,
27.6% reported 50-75, 10.4% reported 75-100, and 15.5%

Available online http://ccforum.com/supplements/12/S2

reported >100 LTs annually. Antibiotic prophylaxis for recipients
with elective LT consisted of one single antibiotic in 48.3%. In
50%, combination therapy was given; whereas in 1.7%, the
prophylactic regimen rotated from monotherapy to combination
therapy on a 6-month basis. The mean duration of prophylaxis was
3.1 + 2.0 days. In 19% of the centers prophylaxis was restricted to
1 day only, to the first 2-3 days in 55.2%, and for more than
3 days in 24.1% (one missing answer). Monotherapy consisted of
a first-line antibiotic agent (first-generation and second-generation
cephalosporin, or aminopenicillin) in 42.9%, and of a broad-
spectrum antibiotic (third-generation cephalosporin, piperacillin, or
carbapenem) in 57.1% of centers. For recipients with acute-on-
chronic disease, 73.7% used the same antibiotic regimen as used
for elective LT, while 26.3% changed it (5.3% increased the
duration of prophylaxis, and 21.0% changed the type of antibiotic).
For recipients with acute liver failure, 66.7% used the same
antibiotic regimen as used for elective LT, while 33.3% changed it
(10.5% changed the duration of prophylaxis, and 22.8% changed
the type of antibiotic).

Conclusions Among European LT centers, considerable variation
exists in the antibiotic prophylactic strategies used for liver
transplant recipients, both in terms of antibiotic regimen used and
in duration of therapy. These findings underscore the need for the
development of specific guidelines.
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Introduction The incidence of nosocomial pneumonia in patients
in intensive care ranges between 7% and 40%, with a crude
mortality exceeding 50% [1]. One way to reduce the incidence of
ventilator-associated pneumonia in the intensive care is selective
digestive decontamination (SDD). In our clinical experience, SDD
is not used frequently in the UK, despite its evidence.

Methods We conducted a telephonic survey and collected data
on use of SDD. All ICUs in England were included (256 units) and
we obtained a response form 249 units. The average size was 5.8
patients. The response was obtained either from an ICU consultant
or a charge nurse in the intensive care. Before we discussed the
questionnaire, we assessed the suitability of person answering.
We discussed our questionnaire with 73 consultants and 176
charge nurses.

Results We obtained a response from 249 units out of the 256
units. Only 6% (15 units) out of the 249 units used SDD. In 94%
(235) of the units this was not considered for use, and in 4% (12)
of the units this was considered but not deemed suitable. In 0.8%
(two) of the units it is currently being considered for implementation.
Conclusions The oropharynx is the major source of potential
pathogens that cause lower airway infections. The role of SDD is
to eradicate these bacteria from the oropharynx [1]. We found in
our telephonic survey that SDD is not used by most of the ICUs in
England. The main deterring factors were high frequency of MRSA,
drug resistance, lack of incorporation in sepsis bundles, relative
disinterest in the drug companies, cost and difficulty in obtaining
the preparation.

One of the drawbacks of our survey could have been the fact that
we discussed with charge nurses and consultants who were not
part of decision-making for the use of SDD in the ICUs. But the
bottom line is that SDD is not used in the majority of ICUs.
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Introduction Urinary infections are the third focus of infection in
sepsis. In this study we describe the epidemiology and microbiology
of community-acquired urosepsis, to determine the associated
crude mortality and to identify independent predictors of mortality.
Methods A prospective, multicentered, cohort study on community-
acquired urosepsis cases admitted to Portuguese ICUs from
1 December 2004 to 30 November 2005 with a follow-up until
discharge.
Results Seventeen units entered the study from the north to south
of Portugal, corresponding to 41% of all mixed national ICU beds.
Over this period 4,142 patients were admitted to the study — 897
(22%) had community-acquired sepsis, and of these 65 (7%) had
urosepsis.
Compared with other focuses of infection, urosepsis was more
frequent in women (66% vs 33% in nonurosepsis, P < 0.001), and
associated with shorter ICU length of stay (7 days vs 9 days, P=
0.002). No significant differences were observed regarding
severity of illness (SAPS II, sepsis severity) or crude mortality. The
isolation rate was 68% with 41% positive blood cultures. All
isolations, except one, were Gram-negative and no fungus was
isolated; Escherichia coli dominated the microbiological profile
(63% of all isolations).
Healthcare-related infection (HCRI) was found in 31% of these
patients: E coli represents 58% of all isolations but the resistance
profile was different, with resistance to ciprofloxacin and cotrimoxazol
increasing from 9% (in community-acquired sepsis) to 25% (in
HCRI). The 28-day mortality was higher in the non-HCRI group (29%)
than in the HCRI group (15%), although not statistically significant.
Conclusions Although described as being the focus of infection
with better prognosis we could not confirm this for community-
acquired urosepsis in the present study. HCRI patients are a
particular group with a similar microbiological profile but different
resistance profile requiring a different empirical approach.
Reference
1. Friedman ND, Kaye KS, Stout JE, et al.: Health care-associ-
ated bloodstream infections in adults: a reason to change
the accepted definition of community-acquired infections.
Ann Intern Med 2002, 137:791-797.
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Introduction The aim of the study was to evaluate the accuracy of
bedside diagnostic laparoscopy (BDL) in critically ill patients (CIP)

suspected to suffer from intrabdominal pathology compared with
operative laparotomy or diagnostic imaging (CT scan) and to verify
the safety of the procedure. In fact, a delay in the diagnosis of
intrabdominal pathology could worsen the morbidity and mortality
in these patients. In ICU patients treated with prolonged parenteral
nutrition, mechanical ventilation and high-dose opioid analgesics,
acalculous cholecystitis (AC) is a severe complication [1]. Clinical
evaluation of the abdomen is difficult as deep sedation often masks
symptoms, and physical examination is inconclusive so they are
potentially eligible for exploratory laparoscopy after abdominal CT.
Furthermore, performing CT is often impossible because of the
difficulty in safely transporting CIP.

Methods From January 2006 to November 2007 a BDL was
performed in 24 CIP to confirm the clinical diagnosis of AC. Every
day, liver function tests are collected and abdominal ultrasono-
graphy is performed when the suspicion of AC is high. Elevated
liver function tests and ultrasonography signs such as gallbladder
distension or wall thickening (>3-4 mm) with or without perichole-
cystic fluid were the more significant findings of suspected AC and
were considered admission criteria in the study. Twenty-four
patients met the criteria. Ten were trauma victims, three were post-
cardiac surgical patients, and 11 had sepsis of unknown origin.
Fifteen were hypotensive and required haemodynamic support.
BDL was performed with the Visiport. The pneumoperitoneum was
created with a 10-15 mmHg CO, pressure. The mean procedure
time was 40 minutes.

Results The procedure was done a mean 8 days (range 5—15 days)
after ICU admission. In two patients the BDL was positive for
gangrenous colecystitis (both after cardiac surgery) requiring
laparoscopic cholecystectomies in the operating room. Purulent
peritonitis was found in five patients with sepsis of unknown origin
but microbiological tests on ascites resulted negative in all cases.
The other BDLs resulted negative for intrabdominal pathology.
Conclusions BDL seems to represent an alternative and effective
technique that might be more accurate than a CT scan and less
invasive than laparotomy to obtain a diagnostic evaluation of
intrabdominal pathology in ICU patients.

Reference

1. Rehm CG: Crit Care Clin 2000, 16:101-112.
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Introduction An investigation of infection control practices used by
X-ray technicians during the performance of routine chest X-ray
scans in the ICU, transmission of resistant bacteria to the X-ray
machine, and the effect of an infection control intervention. Up to
20% of patients acquire infections in the ICU, 44% of which may
be transferred on caregivers’ hands. Daily routine chest X-ray
scans are performed sequentially, presenting the potential for
bacterial spread. The degree to which X-ray technicians apply
infection control measures, and the extent to which bacteria are
transferred, is unknown.

Methods Compliance with 14 infection control measures was
measured covertly during the performance of daily chest X-ray
scans. Bacterial surface cultures were taken from the X-ray
machines. An educational intervention (informing the technicians
about resistant bacteria, machine culture results and correct
alcohol and glove use) was instituted. Observations and machine



cultures were repeated. The appearance of resistant bacteria in
patient cultures was followed.

Results Infection control practices were compared before and
after the intervention. Alcohol hand-rub use before patient contact
increased from 12% to 25% of occasions (P = 0.009), from 0% to
62% prior to touching the X-ray machine (P < 0.001) and from 9%
to 839% (P < 0.001) before touching the next patient. Glove use
also improved significantly.

Resistant Gram-negative bacteria grew in 12/31 (39%) preinter-
vention X-ray machine cultures and 0/29 (0%, P < 0.001) post-
intervention cultures. Cultures with no bacterial growth increased
from 11/31 (33%) to 22/29 (67%, P = 0.002) pre to post inter-
vention.

New occurrences of resistant Gram-negative bacteria in clinical
cultures decreased from 19 in 68 patients (28%) pre intervention
to 8/84 (10%, P = 0.003) post intervention.

Conclusions Resistant Gram-negative bacteria are found
frequently on the X-ray machine, probably being transferred on
technicians’ hands. This represents the potential for patient-to-
patient bacteria transfer. A simple infection control intervention
decreases X-ray machine contamination and is associated with a
decrease in the appearance of resistant bacteria in patient
cultures, although causality is not proven.

References

1. Grundmann H, et al.: Crit Care Med 33:946-951.

2. Pittet D, et al.: Arch Intern Med 159:821-826.
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Introduction Bacteraemia developing in patients outside the
hospital is categorized as community acquired. Accumulating
evidence suggests that healthcare-related bacteraemia (HCRB)
are distinct from those that are community acquired.

Methods A prospective, observational study of all the patients with
community-acquired bacteraemia sepsis (CABS) admitted to a
tertiary, mixed, 12-bed ICU, at a university hospital, between 1
December 2004 and 30 November 2005. HCRB was defined
according to criteria proposed by Friedman and colleagues [1].
Results Throughout the study period, 160 patients were admitted
with CABS; 50 (31%) had HCRB. In the CABS group the main
focus of infection was respiratory (41%), intra-abdominal (15%)
and endovascular (15%); in the HCRB group respiratory infection
was present in 14 (28%) patients, intra-abdominal in 13 (26%)
patients and urological in 10 (20%) patients (P = 0.227). The
microbiological profile was different between the two groups: in
the non-HCRB the main microbiological agents were Gram-
positive 57 (63%), versus 34 (37%) Gram-negative. In the HCRB
group the Gram-negative dominated the microbiological profile: 26
(65%) versus 34 (37%) (P = 0.003). The ICU crude mortality was
different in both groups (52% in HCRB versus 34% in CABS, P =
0.028) and also hospital mortality (60% vs 39%, P= 0.013).
Conclusions HCRB has a higher crude mortality and a different
microbiological profile was shown in the present study. This
knowledge should prompt the necessity for early recognition of
patients with HCRB that would need a different therapeutic
approach.

Reference

1. Friedman ND, Kaye KS, Stout JE, et al.: Health care-associ-
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Critical Care 2008, 12(Suppl 2):P12 (doi: 10.1186/cc6233)

Introduction To determine the rate of nosocomial infection in
nontraumatic or traumatic coma patients.

Methods A prospective study for 24 months in a medical-surgical
ICU. Infections were diagnosed according to CDC criteria.
Infections were classified based on the diagnosis onset as: early
onset (EO), developed during the first 4 days of ICU stay; and late
onset (LO), developed 5 days after ICU admission.

Results We included 118 patients with nontraumatic coma (31
intracerebral hemorrhage, 30 subarachnoid hemorrhage, 15 brain
infarction, 12 intoxication, nine CNS infection, six status epilepticus
and 15 others), 63 males. The mean age was 55.07 (+16.12
years). The mean APACHE Il score was 18.50 (£12.02). A total of
47 patients (39.83%) developed 70 nosocomial infections (28 EO
and 42 LO) and death in 32 patients (27.12%): 33 pneumonias
(18 EO and 15 LO), 25 urinary tract infections (eight EO and 17
LO), five primary bacteremias (two EO and three LO), three
catheter-related bacteremias (three LO), three ventriculitis (three
LO) and one wound surgical infection (one LO). The
microorganisms responsible were: nine Pseudomonas, nine CNS,
eight Escherichia coli, six MSSA, five MRSA, five Haemophillus,
five Candida albicans, four Streptococcus faecalis, four
Streptococcus pneumoniae, four Proteus mirabilis and 11 others.
Included were 67 patients with traumatic coma, 57 males. The
mean age was 38.02 (+17.49 years). The mean APACHE Il score
was 18.32 (£12.21). A total of 27 patients (40.29%) developed
38 nosocomial infections (18 EO and 20 LO) and death in 14
patients (20.89%): 27 pneumonias (15 EO and 12 LO), six urinary
tract infections (one EO and five LO), two primary bacteremias
(one EO and one LO), one catheter-related bacteremia (one LO),
one ventriculitis (one EO) and one wound surgical infection (one
LO). The microorganisms responsible were: eight MSSA, one
MRSA, seven Pseudomonas aeruginosa, five CNS, five
Haemophillus influenzae and 12 others.

Conclusions Forty percent of patients with nontraumatic and
traumatic coma developed infections — those with a respiratory
origin being the most frequent.
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Introduction The emergency neurosurgical procedure, the long
duration of it (>4 hours) and the infected trauma are factors that
have, in studies, been connected with increased probability of
infection of the central nervous system (CNS) during the post-
operative period.
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Objective To study the appearance of infection of the CNS in
patients who have been operated on after sustaining a head injury
or spontaneous cerebral hemorrhage that were hospitalized in the
ICU, over a period of 2 years.
Materials Recordings of 118 patients who were hospitalized in the
ICU during the period 2005-2007. The selection of the patients
was based on the following criteria: the reason for admission to the
ICU was head injury (70 patients) or cerebral hemorrhage (48
patients); all patients had undergone a neurosurgical procedure;
and an infection occurred during hospitalization in the ICU.
Methods All patients out of the 118 that presented fever or
laboratory findings of an infection which could not be attributed to
an infection of any other reason except CNS underwent lumbar
puncture.
Results Twenty-seven patients underwent lumbar puncture
(22.88%). Findings from the lumbar puncture compatible with an
infection of the CNS occurred in six patients (five patients with
cerebral injury and one patient with cerebral hemorrhage) out of
118 patients, 5.08% of all patients (7.14% of head injury and
2.08% of cerebral hemorrhages).
The days that the lumbar puncture was performed were the
4th—19th postoperative days. The mean GCS value during the
admittance to the hospital of the total patients was 8.88 (3-15),
but the mean GCS value of those patients that developed CNS
infection was 7.86 (3—14).
Conclusions The administration of antibiotics from the first day of
admittance to the ICU probably is accountable for the very low rate
of infection of the CNS in patients with head injury or cerebral
hemorrhage. There is no important difference between the
scheduled surgical procedure from the head injury and automatic
cerebral hemorrhage. Further studies are needed for the reduction
and control of the postoperative infections in these patients.
References
1. Korinek AM: Neurosurgery 1997, 41:1073-1079.
2. Korinek AM, Golmard JL, Elcheick A, et al.: Br J Neurosurgery
2005, 19:155-162.
3. Kourbeti IS, Jacobs AV, Koslow M, et al.: Neurosurgery 2007,
60:317-325.
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Introduction Respiratory infection counts for more than one-half of
all admissions to the ICU with sepsis. In this study the
epidemiology and microbiological profile of community-acquired
and healthcare-related (HCR) respiratory sepsis will be described.
Methods A prospective, observational study of all the patients with
community-acquired sepsis (CAS) admitted to our ICU, over 1
year. Respiratory CAS was defined by the presence of respiratory
infection and at least two SIRS criteria at the time of hospital
admission or within the first 48 hours. HCR infection was defined
according to criteria proposed by Friedman and colleagues [1].

Results In the study period, 347 patients were admitted — 149
(43%) with CAS. Respiratory infection was present in 102 patients
(689%). Comparing this group with nonrespiratory CAS, 73%
versus 51% were male (P = 0.01), with a similar median age of 57
years versus 62 years (P = 0.334), more severe sepsis (40% vs
28%) and less septic shock (46% vs 68%) (P = 0.030). Blood

cultures were obtained in 96 (94%) patients, only 8% were
positive versus 39% in nonrespiratory CAS (P < 0.001). Gram-
positive microorganisms represented 51% of all isolations, Gram-
negative 26%, Mycobacterium tuberculosis 6%, atypical 5%, and
fungus represented only 2% of all isolations. Polymicrobian infec-
tions were documented in 5% of the patients. HCR respiratory
infection was present in 17%. Gram-positive microorganisms
represented 50% of all isolations, and Gram-negative 37%. ICU
length of stay (9 vs 8 days, P = 0.595), as well as ICU (35% vs
32%, P = 0.686) and hospital (36% vs 41%, P = 0.559) mortality
were similar between respiratory and non-respiratory CAS.
Conclusions Respiratory CAS is a very important problem in the
ICU, representing 30% of all admissions. Although the
microbiological profile is similar to that described in the literature,
in this population tuberculosis still plays a representative role and
needs to be considered. In this population, no significant
differences in the microbiological profile were seen between CAS
and HCR infection.
Reference
1. Friedman ND, Kaye KS, Stout JE, et al.: Health care-associ-
ated bloodstream infections in adults: a reason to change
the accepted definition of community-acquired infections.
Ann Intern Med 2002, 137:791-797.
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Introduction Antibiotic therapy significantly contributes to health-
care costs and especially to those infections due to multidrug
resistance pathogens. The purpose of the study was to investigate
empiric antibiotic therapy costs compared with the consequent
application of de-escalated therapy.

Methods We prospectively collected data regarding demographics
and antibiotic costs in critically ill ICU patients experiencing
infection. We recorded daily costs of empiric antibiotic therapy on
identification—suspicion of infection as well as the costs after the
pathogen identification and susceptibility.

Results We included 27 critically ill patients (15 males) of mean
age 49.9 * 4.3 years and illness severity of APACHE Il score 15.0
+ 1.7, SAPS I 32.4 + 3.7, and SOFA score 6.0 + 0.5. Daily costs
of initial empiric antibiotic therapy were significantly higher
compared with those of the therapy guided according to
susceptibility results in confirmed bacteremias. This was applicable
for Gram-positive (€61.0 £ 12.7 vs €130.4 + 56.3, P = 0.009),
Gram-negative (€181.0 + 47.8 vs €142.7 £ 42.9, P = 0.0063)
and mixed (€166.0 = 21.1 vs €96.0 £ 34.0, P = 0.0016)
bacteremias. In patients with other sites of infection the antibiotic
costs did not differ (P = 0.112) between therapy guided according
to susceptibility results compared with empiric therapy (€239.0 +
49.7 vs €242.0 + 88.7).

In patients with negative cultures the daily antibiotic cost was
€110.7 £ 31.9. Therapy in those patients was discontinued earlier
and they had a significantly lower length of ICU stay (P = 0.000,
8.7 £ 0.9 days vs 24.6 + 4.1 days).

Conclusions According to our bacteriologic susceptibility results,
the de-escalation therapy is applicable only in bacteremias which
may lead to decreased antibiotic costs. Such an approach is not
applicable in infections of other sites possibly due to multidrug
resistance pathogens.
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When appropriate antibiotic therapy is relevant in
bacteremic septic patients
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Introduction In the past 10 years different authors have published
higher mortality in severe infection related to inappropriate anti-
biotic therapy (IAT). A systematic review [1] recommends defining
groups of patients that could benefit more with appropriate
antibiotic therapy (AAT).

Methods Two hundred and twenty bacteremic septic patients
admitted during 4 years to a medical-surgical ICU were
considered for place of acquisition (community acquired vs noso-
comial acquired), foci of origin, SAPS Il and presence of shock, in
relation to mortality and to the appropriateness of empiric antibiotic
therapy. Mortality was considered during the ICU stay.

Results For 220 septic patients, mortality in 106 patients (48%):
AAT 157 patients (71.4%), mortality in 71 patients (45%); IAT 63
patients (28.6%), mortality in 35 patients (55.5%) (P = 0.2).
Community-acquired bacteremia 153 patients, mortality in 73
patients (47%); nosocomial-acquired bacteremia 67 patients,
mortality in 33 patients (49%) (P = 0.9). Community-acquired
bacteremia 99 patients with SAPS Il <50: IAT 23 patients, 12
dead; AAT 76 patients, 20 dead (P = 0.08, RR = 1.9). For 54
patients with SAPS 1l >50 in this group the IAT was not related to
mortality. See Table 1.

Table 1 (abstract P16)

Antibiotic therapy and mortality by foci of origin

Focus n (%) AAT / IAT Mortality
Pulmonary 94 (43) 66/28 (P=0.8) 25/18 (P=0.05,
RR=2)
Peritoneal 30 (13.6) 17/13 (P=0.08) 8/5 (P=0.9)
Vascular 30 (13.6) 26/4 (P=0.07) 12/1 (P=0.4)
Urinary 24 (11) 19/5 (P=0.5) 12/1 (P=0.1)
Skin 17 (7.7) 13/4 (P=0.8) 8/3 (P=0.5)
Unknown 13 (5.5) 5/8 (P=0.01, 2/6 (P=0.2)
RR=23.8)
Meningeo 12 (5.5) 11/1 (P=0.1) 4/1 (P=0.4)

Conclusions |IAT relates to unknown foci of origin in septic
patients irrespective of the site of acquisition and severity of illness
(P = 0.01, RR = 2.3). Bacteremic pulmonary infections treated
with empirical IAT have a higher attributable mortality (P = 0.02,
RR = 2.9). CA septic patients with SAPS Il <560, when treated with
IAT, have a significantly higher mortality (P = 0.03, RR = 1.9). We
were not able to document this in more severely compromised
patients (SAPS Il >50), probably because the severe septic
condition hides the consequences of the IAT.
Reference
1. McGregor JC, Rich SE, Harris AD: Systematic review of the
methods used to assess the association between appro-
priate antibiotic therapy and mortality in bacteremic
patients. Clin Infect Dis 2007, 45:329-337.
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Introduction Patients in ICUs account for the greatest number of
candidemia in most hospitals. Fluconazole prophylaxis has been
used to prevent candida infections in critically ill patients. In order
to examine the effect of fluconazole prophylaxis implementation in
our ICU we reviewed the records of all patients with blood cultures
that grew Candida spp. (albicans and nonalbicans) 1 year before
and after.
Methods In 2006 we started using intravenous fluconazole
administration as prophylaxis (400 mg/day) in selected patients
(surgical, with central venous catheters, receiving broad-spectrum
antibiotics, receiving TPN, requiring hemodialysis, spending more
than 8 days in the ICU) as protocol. We recorded the incidence of
candidemia for 2005 (4.03%) and 2006 (1.7%) as well. We also
recorded the candidemic patient's age (mean, 47.84 years/51
years), sex (10 men, three women/four men, one woman),
APACHE Il score on admission (mean, 11.27/ 12), days spent in
ICU (46 + 30.30 days/98 + 68.44 days), median day of candida
isolation (17th day (2nd-50th day)/46th day (23rd-208th day)),
whether they were receiving TPN (30.8%/60%), and outcome. All
candidemic patients were treated with liposomic amphotericin.
Results In 2005, 322 patients were admitted to our ICU — 13 of
them had at least one blood culture that yielded Candida (six C.
albicans, seven Candida spp). None of them received fluconazole
prophylaxis. Seven patients (563.8%) died. In 2006, 291 patients
were admitted — five of them developed candidemia (two C.
albicans, three C. parapsilosis), four were under prophylaxis and
three of them developed C. parapsilosis. Three patients (60%)
died.
Conclusions Although the number of patients is small, it seems
that fluconazole prophylaxis can prevent candidemia in critically ill
patients, but also may promote the development of nonalbicans
species, which are resistant to fluconazole.
Reference
1. Fraser VJ, et al.: Candidemia in a tertiary care hospital: epi-
demiology, risk factors, and predictors of mortality. Clin
Infect Dis 1992, 15:414.
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Critical Care 2008, 12(Suppl 2):P18 (doi: 10.1186/cc6239)

Introduction Candida airway colonisation in patients with a clinical
suspicion of ventilator-associated pneumonia has been associated
with increased mortality in the published literature. The aim of this
study was to investigate whether there is an association between
the presence of Candida spp. in the respiratory secretions of
critically ill adults and ICU mortality, irrespective of the confirmed
presence of ventilator-associated pneumonia.
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Methods A retrospective analysis was performed on patients
admitted to a large mixed ICU in Northern Ireland over a 1-year
period. Data were analysed to determine mortality in patients
whose respiratory secretions had cultured Candida spp. (both with
and without coexisting bacteria), compared with those in whom
cultures were negative for Candida spp. but positive for bacterial
pathogens. Patients with persistently culture-negative respiratory
specimens were excluded from analysis. Statistical significance of
observed differences was evaluated by chi-square testing.

Results In total, 287 patients were analysed. Of these, 202 (70%)
were male. Bacteria only were cultured from respiratory secretions of
208 (72%) patients (the ‘non-Candida’ group). The ‘Candida’ group
consisted of 79 (28%) patients; of these, 39 had Candida spp. only
and 40 had Candida spp. plus bacterial pathogens. Within the ‘non-
Candida’ group, 39 patients died during the ICU episode; in the
‘Candida’ group, 17 died (18.8% vs 21.5%, P= 0.597).
Conclusions The presence of Candida spp. in the respiratory
secretions of this critically ill cohort was not associated with a
significant increase in ICU mortality. It appears, therefore, that
airway colonisation with Candida spp. in the absence of ventilator-
associated pneumonia may not be regarded as a reliable predictor
of ICU mortality.
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Introduction Although a substantial proportion of patients become
colonized with Candida sp. during a hospital stay, only few develop
severe infection. Invasive candidiasis occurs in only 1-8% of
patients admitted to hospitals, but in 10% of patients housed in the
ICU where candida infections represent up to 15% of all noso-
comial infections [1]. Candida sp. isolates from bronchoalveolar
lavage (BAL) cultures in immunocompetent patients are through
contaminants rather than pathogens. The objective of this study is
to research the most important risk factors for lung colonization by
Candida albicans in ICU patients.
Methods Immunocompetent patients admitted to the ICU with C.
albicans isolates from BAL in a 20-month period were retro-
spectively studied. Patients without any microbiological growth
from BAL were also included. The clinical course, therapeutic
decision, potential risk factors and outcome were recorded.
Results The population object of this study is composed of 20
(33.3%) patients with C. albicans isolated from BAL (BAL+) and
of 12 (20%) patients with absent growth in BAL (BAL-).
Significant differences between patients with BAL(+) and patients
with BAL(-) are observed: 80% BAL(+) versus 8.3% BAL(-) was
treated with parenteral nutrition (OR = 44), 90% versus 33.3%
were mechanically ventilated (OR = 20), 65% versus 8.3%
received corticosteroid therapy (OR = 18). See Table 1.
Conclusions Total parenteral nutrition, mechanical ventilation and
treatment with corticosteroids are important risk factors for lung
colonization by C. albicans. The higher risk is attributable to
parenteral nutrition: the risk is twice as high compared with
ventilation and corticosteroid-associated risk.
Reference
1. Rello J, Esandi ME, Mariscal D, et al.: The role of Candida
spp. isolated from broncoscopic samples in nonneu-
tropenic patients. Chest 1998, 114:146-149.

Table 1 (abstract P19)

Odds Standard 95% confidence
ratio error P>z interval
NTP 44 52.12 0.001 4.31
448.57
Corticosteroid 23.38 0.008 2.166
192.62
VMA 18 17.36 0.003 2.71
119.23

NTP, total parenteral nutrition; VMA, assisted mechanics ventilation.
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Introduction Efungumab (Mycograb®) is a human recombinant
antibody against fungal Hsp90 that, in combination with lipid-
associated amphotericin B, has shown efficacy in patients with
invasive candidiasis (phase 3 data). Eight compassionate-use case
studies of efungumab in combination with antifungal agents in the
treatment of invasive Candida infections are presented.

Methods Efungumab was given to eight patients at 1 mg/kg twice
daily, typically for 5 days combined with standard doses of ampho-
tericin B, caspofungin, flucytosine or fluconazole. Patients were
7-69 years old with culture-confirmed invasive fungal infections,
from which Candida spp. (Candida albicans, Candida krusei,
Candida glabrata) were isolated; five patients had candidal perito-
nitis, one candidaemia, one a subphrenic abscess and candidae-
mia, and one mediastinal, pleural and pulmonary candidiasis; one
patient had neutropenia.

Results Seven out of eight patients responded to 10 doses of
efungumab; one patient (a child with candida peritonitis and
abdominal abscesses associated with a non-Hodgkin's abdominal
lymphoma) responded but relapsed and required a second course
of treatment, to which he responded. One patient, with mediastinal,
pulmonary and pleural candidiasis associated with ARDS, was
withdrawn after two doses of efungumab, due to blood pressure
fluctuations, impaired gas exchange, increased cardiac output and
fever; in this patient the efungumab was not prefiltered. Three
further patients experienced transient hypotensive or hypertensive
episodes after the first dose, which did not recur with subsequent
doses. One patient experienced nausea and vomiting after the
second dose.

Conclusions This experience with efungumab extends the clinical
trial database. It shows efficacy in poor-prognosis patients who
failed to respond to conventional monotherapy (6-20 days), in
patients with multiple species of Candida, and in candidaemia in a
neutropenic patient. All but one patient tolerated efungumab and
seven patients completed the course without major side effects.
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Introduction Micafungin (MICA) is an efficacious antifungal
treatment for life-threatening fungal infections [1-4].
Methods We characterised the safety of MICA by analysing
pooled adverse event (AE) data from 17 clinical studies conducted
worldwide. All patients (n = 3,028) received >1 dose of intra-
venous MICA; a median daily dose of 100 mg for adults and
1.5 mg/kg for children over a mean duration of 18 and 29 days,
respectively.
Results Median age was 40.5 (range <0.1-92) years, including
296 (9.8%) children (<16 years old) and 387 (12.8%) elderly
patients (=65 years old). Common underlying conditions were
haematopoietic stem cell or other transplantation (26%), malignan-
cies (21%) and HIV (33%). The most frequently reported MICA-
related AEs were nausea (2.8%), vomiting (2.5%), phlebitis (2.5%),
hypokalaemia (2.1%), pyrexia (2.1%), diarrhoea (2.0%), and
increases in alkaline phosphatase (2.7%), aspartate aminotrans-
ferase (2.3%) and alanine aminotransferase (2.0%). In comparative
studies, the MICA safety profile was superior to liposomal ampho-
tericin B, and similar to fluconazole and caspofungin (Figure 1).
Conclusions This large database with more than 3,000 patients
demonstrated a favourable clinical safety profile for micafungin.
References
1. Kuse ER, et al.: Lancet 2007, 369:1519-1527.
2. de Wet NT, et al.: Aliment Pharmacol Ther 2005, 21:899-
907.
3. van Burik JA, et al.: Clin Infect Dis 2004, 39:1407-1416.
4. Pappas PG, et al.: Clin Infect Dis 2007, 45:883-893.

Figure 1 (abstract P21)

Candidaemia/lnvasive Candidaemia/Invasive

Oesophageal
Candidiasis C dtactat

Prophylaxis

MICA AmB  MICA MICA CASPO MICA FLU  MICA FLL
Advereseevent | 100mg  3mghkg 100mg 150mg 50mg® 150mg 200mg 50mg 400 mg
(m=316)  (n=321) (n=200) (n=202) (n=193) (n=260) (n=258) (n=425) (n=457)
T — 2] 38 4 3 3 1 1 8 8
YPOKTREIR | (6.6%)° | (11.8%) | (20%) | (2.5%) | (1.6%) | (0.4%) | (0.4%) | (1.9%) | (1.8%)
Pyrexia 23 39 2 0 1 5 1 4 5
e (7.3%) (12.1%) | (1.0%) (0.5%) | (1.9%) | (0.4%) | (0.9%) | (1.1%)
e 2 19 1 2 1 6 a 1 5
igors (0.6%) (5.9%) | (05%) | (1.0%) | (0.5%) | (2.3%) (0.2%) | (1.1%)
Creatinine 6 17 0 1 1 0 0 I 3
increased (1.9%) (5.3%) (0.5%) | (0.5%) (0.2%) | (0.7%)
Infusion- 52 87 5 0 5 9 8 2 4
related event (16.5%) (27.1%) | (2.5% (2.6%) | (3.5%) | (3.1%) | (0.5%) | (0.9%)
Treatment-related: assessed by investigator as h, at least a possible relationship to study drug.
AmB: liposomal amphotericin B; CASPO: casp 1; FLU: fluconazole; MICA: micafungin.

+ Haematopoietic stem cell transplantation (HSCT) was the main inclusion criterion.

+ Most oesophageal candidiasis (OEC) patients were HIV positive with AIDS,
= P<0.05, Fisher’s exact test. # Afier a 70 mg loading dose.

Treatment-related adverse events (incidence > 5%) from comparative
studies. Number (%) of patients.
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Introduction Micafungin (MICA) is an antifungal therapy for the
treatment of life-threatening fungal infections. Until this study, the
pharmacokinetics (PK) of MICA in patients with confirmed invasive
candidiasis (IC) or candidaemia (C) had not been studied. We
report here the PK of MICA in this patient population.

Methods We characterised the PK of MICA in neutropenic and
non-neutropenic patients with confirmed IC or C. Patients (n = 20)
received MICA 100 mg daily for 214 days. Plasma concen-
tration—time profiles to determine the PK were taken after the first
dose (day 1) and on the last day of treatment.

Results The mean age was 50 years (range: 18-84 years) and
mean weight was 67 kg (range: 48-103 kg). There were 13
Caucasians, three Thais, one Black, one Asian Indian, one Mulatto
and one Cape Coloured. PK parameters are presented in Figure 1.
The mean half-life and mean clearance remained largely
unchanged after repeated daily dosing for 14 or 28 days. There
was no accumulation of MICA between day 1 and the end of
therapy beyond that expected for a drug with linear PK. Systemic
exposure to MICA metabolites was low throughout the study and
therefore they do not contribute to the therapeutic antifungal
effectiveness of MICA.

Figure 1 (abstract P22)

Parameter 2 (hr) Cmax (ug/mL)  AUCozs (ng-hr/mL)y AUCunr(ug.hr/imL) €l (mL/hr)

DAY 1 (PROFILE 1)

n 20 20 20 20 19
Mean 14.47  5.69 50.64 83.25 1441
SD 7.01 2.15 30.10 51.07 728
END OF THERAPY

n 20 20 20 20 20
Mean 13.37  10.05 97.11 137.18 1168
SD 1.99 4.37 28.97 42,92 561

Conclusions The PK of MICA in these critically ill patients with IC

and C were generally similar to those in earlier studies in healthy

adults [1]. These data support previous studies that show MICA

requires no loading dose.

Reference

1.  Chandrasekar PH, Sobel JD: Clin Infect Dis 2006, 42:1171-
1178.
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Single-dose pharmacokinetics of the cholesteryl sulfate
complex of amphotericin B in critically ill patients with
cholestatic liver failure

S Weiler, M Joannidis, R Bellmann-Weiler, R Bellmann
Clinical Pharmacokinetics Unit, Innsbruck, Austria
Critical Care 2008, 12(Suppl 2):P23 (doi: 10.1186/cc6244)

Introduction Investigations on the pharmacokinetics and elimina-
tion of amphotericin B (AMB) lipid formulations in liver impairment
have so far been lacking. In the present clinical study the
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pharmacokinetics of the cholesteryl sulfate complex of AMB was
assessed in critically ill patients with cholestatic liver failure.
Methods Time—concentration profiles were determined in critically ill
patients with cholestatic liver failure and in critically ill patients with
normal hepatic function requiring cholesteryl sulfate complex of AMB
for invasive fungal infections. The lipid-associated and liberated
fraction of AMB were separated by solid-phase extraction and
subsequently quantified by high-performance liquid chromatography.
Results Three patients with impaired and three patients with
normal hepatic function on day 1 of ABCD therapy have so far
been enrolled. After a single dose of ABCD (2.46 £ 0.54 mg vs
2.94 £ 1.47 mg/kg in the impaired-liver group compared with the
control group), the maximum concentration in patients with
impaired liver function was fourfold increased compared with the
control group (1.98 + 0.61 vs 0.52 *+ 0.12 ug/ml for total AMB
(P<0.05), 1.25 + 0.58 vs 0.46 * 0.14 ug/ml for the liberated
fraction (P < 0.05), 0.74 £ 0.05 vs 0.06 + 0.02 pg/ml for the lipid-
associated fraction (P < 0.05)). The clearance was slower in the
investigational group (0.15 * 0.09 vs 0.38 £ 0.19 I/hour/kg for
total AMB, 0.22 + 0.10 vs 0.38 £ 0.19 I/hour/kg for the liberated
AMB fraction (P < 0.05) and 0.52 + 0.45 vs 17.84 % 15.45 I/hour/kg
for lipid-associated AMB (P < 0.05)). The volume of distribution at
steady state was significantly decreased (2.17 + 0.568 vs 9.78 *
2.99 I/kg for total AMB (P < 0.05), 3.09 * 0.88 vs 10.39 * 2.70 I/kg
for liberated AMB (P < 0.05) and 8.18 + 3.47 vs 83.27 + 64.98 I/kg
for lipid-associated AMB (P < 0.05)).

Conclusions The elimination of ABCD appears to be delayed in
cholestatic liver failure, particularly that of the lipid-associated
fraction. More pharmacokinetic data are required to establish
reliable dose recommendations for ABCD in patients with liver
failure.
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Introduction Selective decontamination of the digestive tract (SDD)
is an infection prophylaxis regimen that may improve survival in ICU
patients [1]. Antibiotics for SDD are nonabsorbable, are given
enterally and are therefore considered safe to use. The aim of our
study was to determine whether enteral administration of tobramycin
as part of a SDD regimen may lead to detectable and potentially
toxic serum tobramycin concentrations in patients with renal failure.
Methods A prospective, observational study in ICU patients given
SDD treatment for at least 3 days. All patients were on continuous
venovenous hemofiltration with a filtration rate of 35 ml/kg/hour.
Tobramycin serum concentrations were measured every 3 days.
Results Serum samples were taken a median 6 days after the start of
SDD (IQR 3-9 days). Detectable tobramycin levels were found in 12
of 19 patients (63%) and in 15 of 26 serum samples (58%). In four
patients tobramycin concentrations were 21 mg/l, and in one of these
patients a toxic concentration of 3 mg/l was found. All patients with
tobramycin levels >1 mg/| had ischemic bowel disease. In contrast,
no patients with lower concentrations had intestinal ischemia.
Conclusions In patients with renal failure treated with continuous
venovenous hemofiltration, administration of SDD can lead to
detectable and potentially toxic tobramycin serum concentrations.
The risk of increased enteral absorption of tobramycin may be
particularly high in patients with intestinal ischemia. We advise

monitoring plasma tobramycin concentrations in patients with renal

failure on prolonged treatment with SDD.
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Introduction Dalbavancin (DAL) is a semisynthetic lipoglyco-
peptide in phase 3 development with activity against Gram-positive
bacteria. Weekly doses (1 g day 1/0.5 g day 8) are being investi-
gated for the treatment of complicated skin and soft tissue infec-
tions. DAL has both renal and nonrenal routes of elimination. A
study was performed to assess the need for dosage adjustments in
patients with hepatic impairment.

Methods Subjects received intravenously 1 g DAL on day 1 followed
by 0.5 g on day 8. Subjects had mild, moderate, or severe hepatic
impairment as defined by Child-Pugh criteria A, B, or C. Age,
gender, and weight-matched controls with normal hepatic function
were also enrolled. DAL plasma concentrations were determined
and pharmacokinetic parameters were calculated. Drug exposure
was calculated as the cumulative area under the concentration—
time curve through day 15; drug clearance and the elimination half-
life were also determined. Safety was assessed by physical
examination and adverse event and laboratory monitoring.

Results Twenty-six subjects were enrolled, received DAL, and had
evaluable pharmacokinetics. The drug was well tolerated with no
serious adverse events. DAL concentrations and exposures were
not increased due to hepatic impairment. The elimination half-life
was not affected by hepatic impairment. Slightly lower exposures
and higher drug clearance were observed for subjects with
moderate and severe hepatic impairment, presumably due to
volume changes secondary to ascites and edema. The DAL
concentrations observed for these subjects were comparable with
the ranges observed in other studies.

Conclusions DAL concentrations are not increased due to hepatic
impairment and no dosage adjustment should be required for
patients with mild, moderate, or severe hepatic impairment.
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Introduction Dalbavancin (DAL) is a novel semisynthetic glyco-
peptide in phase 3 clinical development that has activity against
Gram(+) organisms, including resistant strains. Two doses given 1
week apart have been shown to be effective in complicated skin
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and soft tissue infections. A clinical study was performed to
determine the need for dosage adjustments in subjects with mild to
moderate renal impairment (RI).

Methods Subjects with normal renal function (creatinine clearance
(CrCL) > 80 ml/min), mild RI (CrCL of 50-79 ml/min), or moderate
RI (CrCL of 30—49 ml/min) received DAL as a single intravenous
infusion (1,000 mg). Plasma samples were collected through at
least 14 days after the dose. DAL was assayed using validated LC-
MS/MS methods. Pharmacokinetic (PK) data were analyzed using
noncompartmental methods.

Results Twenty-one subjects were enrolled, received one dose of
1,000 mg dalbavancin, and were included in the PK analysis.
Plasma concentration-time curves through 14 days (AUC0-14)
were similar between subjects with normal renal function and
subjects with mild or moderate RI. An increased concentration was
observed in subjects with moderate Rl beyond day 14, at a point in
the profile when concentrations were below 40 m/l (Figure 1).
Conclusions DAL does not require a dosage adjustment for
patients with mild or moderate RI. These results are consistent with
previous clinical and nonclinical PK studies showing that DAL has
dual (both renal and nonrenal) routes of elimination.
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Introduction Dalbavancin (DAL) is a novel, next-generation
lipoglycopeptide with a pharmacokinetic profile that allows weekly
dosing. The safety of DAL in the treatment of complicated skin and
soft tissue infections was demonstrated versus comparators (COMP)
in the phase 2/3 clinical development program.

Methods Safety was assessed by analyzing adverse events (AEs),
laboratory parameters, vital signs, and ECGs. Safety analyses were
conducted on the intent-to-treat (ITT) population, using descriptive
statistics only (consistent with ICH Guidance). COMP included
linezolid, cefazolin, and vancomycin.
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Results Of 1,699 patients in the phase 2/3 integrated database,
1126 patients received DAL. Demographic characteristics were
similar between the treatment groups. The majority of patients
were aged <65 years, male (60.2% DAL vs 58.8% COMP), and
Caucasian (71.1% DAL vs 75% COMP). The safety and
tolerability were good and comparable with each of the compara-
tors separately and in toto. No compound-specific or unique
toxicity was identified. The duration of AEs in patients treated with
DAL was similar to that of COMP (median duration, 4 days vs 5.5
days for treatment-related AEs and 3 days vs 4 days for all AEs,
respectively) (Figure 1). There was no hepatotoxic or renal signal in
an examination of abnormalities in ALT, AST, BUN, and creatinine.
The percentage of patients with abnormal hematology values was
low and similar between treatment groups. No QT effect was
demonstrated. Safety in relevant subpopulations (such as elderly,
diabetic patients) was demonstrated.

Conclusions Dalbavancin is a well-tolerated lipoglycopeptide, with
an AE profile similar to comparators in type and duration of AEs.
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Introduction The purpose of this study was to evaluate the
efficacy of telavancin (TLV), a novel bactericidal lipoglycopeptide
with a multifunctional mechanism of action, for the treatment of
surgical site infections due to Gram-positive bacteria, including
methicillin-resistant Staphylococcus aureus (MRSA).

Methods The ATLAS program (assessment of TLV in complicated
skin and skin structure infections (cSSSI)) consisted of parallel,
randomized, double-blind trials including >1,800 patients with
cSSSI who received either TLV 10 mg/kg intravenously every
24 hours or vancomycin (VAN) 1 g intravenously every 12 hours for
7-14 days. This subgroup analysis of ATLAS patients with surgical
site ¢SSSI compared clinical and microbiologic responses to
treatment with TLV or VAN.

Results One hundred and ninety-four patients (10%) had opera-
tive-site ¢SSSI (TLV, n = 101; VAN, n = 93). Patient character-
istics were similar between groups. Among all treated patients,
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Table 1 (abstract P28)

Clinical cure and pathogen eradication rates by treatment group

TLVSA VAN SA TLV MRSA VAN MRSA

41 (85)
40 (83)

33 (70)
30 (64)

18 (86)
17 (81)

15 (71)
12 (57)

Clinical cure, n (%)

Pathogen eradication, n (%)

clinical cure was achieved in 78 (77%) TLV patients and 65 (70%)
VAN patients. The efficacy of TLV was numerically superior to VAN
in SA and MRSA-infected patients (Table 1) but differences did
not reach statistical significance. Incidences of adverse events
were generally similar although nausea (28% TLV, 16% VAN),
headache (10% TLV, 5% VAN) and taste disturbance (20% TLV,
1% VAN) were more common in the TLV group.

Conclusions TLV was at least as efficacious as VAN for treatment
of operative-site MRSA cSSSI and is a potentially useful treatment
option.

P29

Recurrence of skin infections in patients treated with
telavancin versus vancomycin for complicated skin and
soft tissue infections in a New Orleans emergency
department

L Dunbar?, D Sibley', J Hunt!, S Weintraub', A Marr?,

J Ramirez', R Edler!, H Thompson', M Kitt?2

"L ouisiana State University Health Sciences Center, New Orleans,
LA, USA; 2Theravance, Inc., Research and Development, South
San Francisco, CA, USA

Critical Care 2008, 12(Suppl 2):P29 (doi: 10.1186/cc6250)

Introduction Telavancin (TLV) is a novel lipoglycopeptide antibiotic
that has a multifunctional mechanism to produce rapid bactericidal
activity. TLV is highly active against Gram-positive bacteria,
including methicillin-resistant and vancomycin (VAN)-intermediate
and VAN-resistant strains of Staphylococcus aureus. The recently
described community-acquired MRSA is known to have virulence
factors associated with multiple lesions and recurrences. The
objective of this study was to determine rates of recurrent skin infec-
tions within 6 months following treatment with TLV versus VAN.
Methods A cohort analysis of outcomes was performed in patients
from a high-volume inner-city emergency department (ED) in New
Orleans, LA, USA. This study was approved by the Human Use
Committee (LSUHSC), and informed consent was obtained for all
patients. The study included patients enrolled in randomized,
double-blind, controlled, phase 2 and 3 multicenter clinical trials.
Eligibility criteria included age >18 years and diagnosis of compli-
cated skin and soft tissue infections caused by suspected or con-
firmed Gram-positive organisms. Randomization was 1:1 to receive
TLV or VAN. ED visit records of enrolled patients were reviewed to
determine the number with recurrent skin infections. Data were
analyzed by logistic regression.

Results Ninety-nine patients were randomized and received at
least one dose of study medication; 19 patients were not evaluable
due to adverse events (AEs), loss to follow-up, or lack of response.
Success rates were similar in both analysis populations at the end
of therapy: TLV 40/43 (93.0%) versus VAN 35/37 (94.6%). In 68
patients with S. aureus at baseline, 34/35 (97.1%) were cured in
the TLV group and 32/33 (97.0%) in the VAN group. For 56
MRSA patients, cure rates were 30/30 (100%) for TLV and 25/26

(96.2%) for VAN. A total of 14 baseline MRSA patients initially
cured returned to the ED with a new skin and soft tissue infection:
4/30 (13.3%) patients treated with TLV and 10/26 (38.5%)
patients treated with VAN. In a relative risk analysis, TLV-treated
patients had a 3.34-fold greater chance of not returning with a
recurrent infection than VAN-treated patients (P, 0.04; Cl, —1.036,
10.790). The overall incidence of AEs was similar in the two
treatment groups: TLV (30%) versus VAN (32.7%).

Conclusions The results of this study suggest improved long-term
eradication of pathogens by TLV based on recurrence of infection
within 6 months, and support the development of TLV, especially
for infections caused by community-acquired MRSA.
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Introduction Daptomycin is the first in a class of agents known as
lipopeptides, used for the treatment of Gram-positive infections.
The aim of this study was to evaluate the outcome in patients who
were treated with daptomycin in a 12-month period.

Methods A retrospective review of Onassis Cardiac Surgery
Center medical records. Clinical information, including patient
demographics and clinical outcome, was analyzed. Primary end-
points were resolution of signs and symptoms of infection and
discharge from hospital.

Results Thirty inpatients were treated with daptomycin (27 men,
median age 60.6 years, mean hospital stay 55 days). Seven
patients had bloodstream infection (BSI) (six coagulase-negative
staphylococcus (CNS), one methicillin-susceptible Staphylococcus
aureus (MSSA)), six patients had catheter-related BSI (five CNS,
one vancomycin-resistant enterococcus (VRE)), eight patients had
nonbacteremic catheter-related infection (seven CNS, one VRE),
two patients had wound infection caused by MSSA and one
patient had defibrillator-wire endocarditis caused by CNS. Seven
patients received daptomycin as empiric therapy without laboratory
documentation. All bacterial isolates were tested for susceptibility
to daptomycin (MIC <2 pug/ml was considered sensitive). Most
patients received daptomycin at a dosage of 4-6 mg/kg intra-
venously every 24 hours. The dosing frequency was adjusted to
once every 48 hours or thrice weekly in all patients who had
received hemodialysis. Prior and concomitant antibiotic therapy
had been administered to all patients.

Overall, 22 (73.3%) of the 30 patients improved and were
discharged. Eight patients died of complications of their underlying
medical conditions. CNS was the most common pathogen (19
patients, six of whom died). No adverse events were attributed to
daptomycin.

Conclusions Given the limitations of this registry because of its
retrospective nature, daptomycin appears promising for the
treatment of Gram-positive bacteremia, including catheter-related
BSI by CNS. It has a safety profile similar to other agents
commonly administered. Clinical experience will help define its role
in the treatment of catheter-related BSI, foreign body endocarditis
and multidrug-resistant Gram-positive bacteremia.
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Introduction Teicoplanin is a glycopeptide antibiotic. The principle
pharmacodynamic parameter is time dependency.

Methods A total of 16 critically ill patients were enrolled into the
study after informed consent. They were being treated for
suspected or documented Gram-positive infections. We adminis-
trated an initial loading dose of 10 mg/kg every 12 hour for three
doses, followed by a maintenance dose based on therapeutic drug
monitoring and therapy personalization by Bayesian computerized
software. For the maintenance dose we divided patients into two
groups; in the first group teicoplanin was administrated inter-
mittently every 24 hours (control group), in the second group by
continuous infusion (study group). Adequate drug exposure was
defined as a plasma level concentration >10 mg/I or greater. Blood
samples for therapeutic drug monitoring were collected immediately
before teicoplanin administration. When the pathogen agents were
isolated, bacteriostatic and bactericidial properties of the serum
were tested in both groups.

Results No differences between groups were found regarding
mortality and renal damage. In the study group we reached greater
level of teicoplanin despite the same amount of drug (Figure 1). To
reach an adequate plasmatic level we had to increase the amount of
teicoplanin in four patients in the control group, but we halved the
dose in one patient and brought it down to one-quarter in another
one in the study group. Bactericidial serum activity was greater in the
continuous group, although without statistical significance (Figure 1).
Conclusions Our data suggest that the administration of
teicoplanin by continuous intravenous infusion compared with the
intermittent mode might be more efficient in critically ill patients.
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Introduction Nosocomial infections are responsible for significant
morbidity and mortality in ICU patients. This is particularly

Figure 1 (abstract 31)
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important considering the emergence of multidrug-resistant
bacteria. Our aim was to retrospectively study the bacterial
population responsible for colonization and infection of patients
hospitalized in a multidisciplinary seven-bed ICU in a general
hospital, as well as antibiotic resistance, during a 4-year period.
Methods Nine hundred and forty-eight patients were admitted to
the ICU from September 2003 to September 2007. Blood,
bronchial aspirates, urine, pus, drainage fluid (trauma, pleural,
ascitic) and central venous catheter (CVC) tips were cultured for
diagnostic purposes as well as for colonization surveillance.
Results Gram-negative bacteria were most commonly isolated
(599%). The most frequent isolates were Acinetobacter baumannii
(35%) and coagulase-negative Staphylococci (CNS) (30%)
followed by Klebsiella pneumoniae (12%) and Pseudomonas
aeruginosa (12%). Enterococci (6%) and Staphylococcus aureus
(4.6%) were rarely isolated.

Seventy-five percent of S. aureus strains were methicillin resistant,
but all were sensitive to linezolid, teicoplanin and vancomycin.
Ninety percent of CNS strains were methicillin resistant, 1.1% was
resistant to linezolid, 3.3% were resistant to teicoplanin, but all
strains were sensitive to vancomycin. Four percent of
Enterococcus strains were resistant to linezolid, while teicoplanin
and vancomycin resistance was 32.6% and 35.8%, respectively.
Ninety-seven percent and 68% of A. baumannii strains were
resistant to aminoglycosides and carbapenemes, respectively,
while resistance to colimycin showed a significant increase during
the last 2 years (from 5% to 16%). K. pneumaniae strains were
resistant to aminoglycosides in 40%, aztreonam in 57%, and
carbapenemes in 52%, while they were found to have an
increasing resistance to colimycin with time (18% in 2006 to 34%
in 2007). Finally, only one P. aeruginosa strain was found to be
colimycin resistant.

Conclusions Gram-negative resistant strains predominate among
our ICU bacterial population. During the 4-year study period the
overall bacterial resistance, although high, remains relatively stable.
Emerging Gram-negative bacterial resistance to colimycin poses a
potential therapeutic problem for the future.
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Introduction A prospective cohort study was undertaken to
determine the usefulness of surveillance cultures to classify ICU
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infections and to predict the causative agent of ICU-acquired
infections.

Methods A total of 48 community patients (36 men, 11 women,
age 50.17 * 17.974 years, APACHE Il score 13.51 *+ 6.153) who
were expected to stay in the ICU for >5 days were included in this
study. Surveillance cultures of the throat and rectum were obtained
on admission and thereafter at days 4, 8 and 12 to look for
potentially pathogenic microorganisms (PPMs) in order to distin-
guish the community acquired from those acquired during the ICU
stay. The epidemiological data and the alteration of carriage state of
the patients during these days were recorded. Total infection
episodes were classified into three categories according to the
carrier state: primary endogenous infection (PEI), caused by PPMs
carried by the patient in surveillance cultures on admission;
secondary endogenous infection (SEl),caused by PPMs of the ICU
environment, yielded both in surveillance and diagnostic cultures;
and exogenous infection (EXI) for those caused by PPMs that did
not yield in surveillance cultures. Statistical analysis was made using
Pearson x2, paired t test, and ROC curve. P value < a, a = 5%.
Results On day 4, colonization was detected by throat and rectum
surveillance cultures in 81.1% and 75% of patients, respectively
(P<<0.05). The most common microorganism isolated in
surveillance cultures from the throat was Acinetobacter baumannii
(22.9%) and that from the rectum was Escherichia coli (15.7%). A
total of 100 infections were described during the patients’ ICU
stay (length of stay: 26.44 + 17.95) distinguished in 28 PEIl, 44
SEl and 25 EXI. ICU-acquired infections were 69% of cases. The
mean day of PEIl diagnosis was 6.2 + 4.7, of SEl was 12.6 + 8.2
and of EXI was 12.6 * 7.3. The causative agent could be
predicted in 72% of infections. The sixth day was the cutoff point
to predict the causative microbial agent from the surveillance
cultures (sensitivity 80%, specificity 74.6%). Isolation of A.
baumannii in surveillance cultures had a probability of 92.1% to
cause infection.

Conclusions Our data suggest that surveillance cultures may offer
useful information to improve hygiene in the ICU, to determine the
causative agent of infection and to follow better antimicrobial

policy.
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Introduction The increased incidence of nosocomial infections by
multidrug-resistant Acinetobacter baumannii creates demand on
the application of some combinations of older antimicrobials on
that species. We conducted the present observational study to
evaluate the efficacy of intravenous and aerosolized colistin
combined with rifampicin in the treatment of critically patients with
nosocomial infections caused by multiresistant A. baumannii.
Methods Ciritically ill patients with nosocomial infections caused
by A. baumannii resistant to all antibiotics except colistin in a
medical ICU were included. Diagnosis of infection was based on
clinical data and isolation of bacteria. The bacterial susceptibilities
to colistin were tested. Clinical response to colistin and rifampicin
was evaluated.

Results There were 26 patients (age 43.58 = 18.29 years,
APACHE Il score 6.35 + 2.99), of whom were 16 cases of noso-
comial pneumonia treated by aerosolized colistin (1 x 108 U three
times/day) associated with intravenous rifampicin (10 mg/kg every

12 hours), nine cases of bacteraemia treated by intravenous
colistin (2 x 108 U three times/day) associated with intravenous
rifampicin (10 mg/kg every 12 hours) in which three cases associa-
ted with ventilator-associated pneumonia, and one case of
nosocomial meningitis treated by intrathecal use of colistin
associated with intravenous rifampicin. The clinical evolution was
favourable for all ill patients. Concerning side effects, we noticed a
moderate hepatic cytolysis in three patients.

Conclusions This is a clinical report of colistin combined with
rifampicin for treatment of A. baumannii infection. Despite the lack
of a control group and the limited number of patients, the results
seem to be encouraging.
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Introduction The aim of the study was to calculate the incidence
of bacteremias due to multidrug-resistant (MDR) Gram-negative
bacteria (GNB) and to detect any emerging trends during a 3-year
period.

Methods A prospective study of bloodstream infections in an ICU
of a tertiary care hospital. The data collected prospectively
included epidemiological and clinical characteristics of all patients
admitted to the ICU from September 2004 to August 2007, the
bacteria isolated from bloodstream infections and their patterns of
resistance. A bacterium was characterized as MDR when it was
resistant to three classes of antibiotics and as MDRc when it was
also resistant to carbapenems. The study was divided into nine 4-
month periods in order to calculate the incidence of MDR
bacteremias in each such period and to evaluate each bacterium
separately.

Results During this study 390 patients were admitted to the ICU,
of whom 60% were male. Their mean age was 65 years, the mean
APACHE score was 17.9 and the mean duration of stay in the ICU
was 18 days. One hundred bacteremias due to MDR GNBs were
recorded. Of the isolated MDR bacteria, 77 were MDRc and 95%
of those 77 were Acinetobacter baumannii (25 isolates), Pseudo-
monas aeruginosa (20 isolates) or Klebsiella pneumoniae (28
isolates). A clear trend emerged for K. pneumoniae, whose
incidence increased exponentially during the study period. Of the
28 isolates of MDRc K. pneumoniae, 7% were recorded during the
first 12 months of the study, 33% during the next 12 months and
60% during the last 12 months. The incidence of A. baumannii
remained relatively stable (36%, 32% and 32% of isolates were
recorded during each 12-month period) and the same was true for
P. aeruginosa (25%, 40% and 35%, respectively).

Conclusions The incidence of bacteremias due to MDR GNBs
that are also resistant to carbapenems is high in our ICU.
Bacteremias due to MDRc K. pneumoniae have risen dramatically
during the past months. Further studies are needed to investigate
the risk factors and develop strategies to confront the problem.
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Introduction To determine the rate of colonization/infection by
potential Gram-negative multiresistant microorganisms (pseudo-
monas, stenotrophomonas and acinetobacter) in critically ill patients.
Methods A prospective study for 30 months in the ICU. Throat
swabs, tracheal aspirates and urine were taken on admission and
twice weekly. The infections were classified based on thorat flora
as: primary endogenous (PE), caused by germs that were already
colonizing the throat on ICU admission; secondary endogenous
(SE), caused by germs that were not colonizing the throat on ICU
admission but were acquired during the stay in the ICU; and
exogenous (EX), caused by germs that were not colonizing the
throat. The infections were classified based on the onset as: early
onset (EO), when developed during the first 4 days of ICU stay;
and late onset (LO), when developed 5 days after ICU admission.

Results In total 1,582 patients were admitted. The mean APACHE
Il score was 13.95 (£8.93). Mortality was 14.79%. A total of 80
patients had colonization by pseudomonas, 26 patients at ICU
admission and 54 patients during the ICU stay. We documented
46 infections by pseudomonas (nine EO and 37 LO; four PE, 35
SE and seven EX) with death in 13/46 patients (28.26%): 31
pneumonias (six EO and 25 LO; two PE, 24 SE and five EX),
seven urinary tract infections (one EO and six LO; two PE, three
SE and two EX), five primary bacteremias (two EO and three LO;
five SE), two surgical wound infections (two LO and SE) and one
pressure sore infection (one LO and SE). A total of 14 patients had
colonization by stenotrophomonas, one patient at ICU admission
and 13 patients during the ICU stay. We documented eight
infections by stenotrophomonas (two EO and six LO; seven SE
and one EX) with death in 3/8 patients (37.50%): all were
pneumonias. A total of 12 patients had colonization by
acinetobacter, one patient at ICU admission and 11 patients
during the ICU stay. We documented eight infections by acineto-
bacter (two EO and six LO; seven ES and one EX) with death in
2/8 patients (25%): six pneumonias (two EO and four LO; five SE
and one EX) and two bloodstream infection (two LO and two SE).

Conclusions In our series, most of the infections caused by
pseudomona, stenotrophomonas and acinetobacter were pneumo-
nias, had a late onset and were secondary endogenous infections.
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Introduction Over the past two decades, Acinetobacter baumannii
has emerged as an important nosocomial pathogen, and hospital
outbreaks caused by this organism have increased worldwide. lts
extraordinary ability to acquire resistance to almost all groups of
commercially available antibiotics is a clinical problem of great
concern. In fact, most A. baumannii strains isolated in the ICU are
highly resistant to carbapenems, aminogylcosides and B-lactam
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antibiotics. The aim of this study is to determine the change in the
resistance pattern of A. baumannii through the years.
Methods Isolates from patients admitted to the ICU in 2003 and
2007 were analyzed. Both colonization and infection isolates were
evaluated. In 2003, 118 isolates from 51 patients and in 2007,
108 isolates from 21 patients were included in the study. The
clinical specimens were sampled from the tracheal aspirate,
abscess, blood, wound, urine, pleura fluid, catheter and ascites.
Susceptibilities to seven antibiotics were determined.
Results Patterns of resistance in 2003 and 2007 were:
54.7%/28.6% sulbactam—cefoperazone, 66.1%/85.7% imipenem,
96.6%/95.2% piperacillin—tazobactam, 66.1%/61.9% cefepime,
4.3%/0% colistin, 76.3%/85% amikacin, and 60.2%/66%
tobramycin, respectively. Even though tobramycin is not on the
market in Turkey, drug resistance has been increased in 4 years.
Conclusions Colistin seems to be the best alternative in our
hospital but, since it is not on the market in our country, the use of
it is limited. Carbepenems are therefore the first choice in the
treatment of multidrug-resistant A. baumannii in our country. This
choice causes increased carbepenem resistance in A. baumannii
isolates. Our hospital's antibiotic treatment policies and the cyclic
usage of antibiotics must be reconsidered.
Reference
1. Del Mar Tomas M, Cartelle M, Pertega S, et al.: Hospital out-
break caused by a carbapenem-resistant strain of Acine-
tobacter baumannii: patient prognosis and risk-factors for
colonisation and infection. Clin Microbiol Infect 2005, 11:
540-546.
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Introduction Which venous catheterization site is associated with
the higher risk of infection remains controversial. In the CDC
guidelines of 1996 and in the latest guidelines of 2002, central
venous catheter (CVC) insertion at the subclavian site is recom-
mended rather than a femoral or a jugular access to minimize
infection risk. The objective of this study was to analyze the
incidence of catheter-related bloodstream infection (CRBSI) of
CVCs according to different accesses.

Methods A prospective and observational study, conducted in a
polyvalent medical-surgical ICU. We included all consecutive
patients admitted to the ICU during 4 years (1 May 2000-30 April
2004). The comparison of CRBSI incidence per 1,000 catheter-
days between the different central venous accesses was
performed using Poisson regression. P < 0.05 was considered
statistically significant.

Results The number of CVCs, days of catheterization duration,
number of bacteremias and the CRBSI incidence density per
1,000 days were: global, 1,769, 15,683, 48 and 3.06; subclavian,
877, 7,805, 8, 1.02; posterior jugular, 169, 1,647, 2 and 1.21;
central jugular, 515, 4,552, 22 and 4.83; and femoral, 208, 1,679,
16 and 9.52. The CRBSI incidence density was statistically higher
for femoral than for central jugular (OR = 1.40, 95% CI =
1.04—infinite, P = 0.03), posterior jugular (OR = 1.99, 95% Cl =
1.30-infinite, P < 0.001) and subclavian accesses (OR = 9.30,
95% Cl = 4.27-infinite, P < 0.001); for central jugular than for
posterior jugular (OR = 3.98, 95% CI = 1.15-infinite, P = 0.03)
and subclavian accesses (OR = 4.72, 95% Cl = 2.27—infinite, P <
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0.001); and there were no significant differences between
posterior jugular and subclavian access (OR = 1.09, 95% CI =
0.43-infinite, P= 0.99).

Conclusions Our results suggest that the order for venous
punction, to minimize the CVC-related infection risk, should be
subclavian or posterior internal jugular as the first option,
subsequently central internal jugular and finally the femoral vein.
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Introduction Catheter-related infections account for a large part of
all nosocomial infections, and clinical studies have suggested that
impregnation of catheters with antiseptics or antibiotics could
decrease the rates of colonization. The purpose of this study was
to assess the efficacy of oligon catheters to reduce bacterial
colonization.

Methods A prospective, randomized clinical study was conducted
among patients admitted to our 16-bed cardiac surgery ICU from 1
December 2006 to 1 December 2007 who required a central
venous catheter after cardiac surgery. A total of 139 patients were
prospectively randomized to receive either an oligon (O group, n =
69) or a standard catheter (S group, n = 70), expected to remain in
place for 28 days. Catheter colonization, catheter-related blood-
stream infection and nonbacteremic catheter-related infection were
defined according to the Center for Disease Control and
Prevention. Blood cultures were drawn at catheter removal, and
the removed catheters were analyzed with quantitative cultures.
Catheters were removed aseptically if no longer necessary, the
patient died or there were signs of sepsis.

Results A total of 69 catheters were studied in the oligon group
and 70 in the standard group. Characteristics of the patients, the
insertion site, the duration of catheterization, and other risk factors
for infection were similar in the two groups. Catheter colonization,
3 (4.35%) in O group versus 3 (4.28%) in S group, failed to reach
significance despite the relative long median duration of
catheterization of 9 days versus 8 days, respectively. When
catheter colonization occurred, coagulase-negative staphylococcus
was found most frequently in both groups.

Conclusions Oligon central venous catheters did not significantly
reduce bacterial catheter colonization or the catheter-related
infection rate compared with the standard catheters. This means
that usual preventive measures are the cornerstone to control
catheter-related infections.
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Introduction We conducted a national multicenter randomized
clinical trial to compare the efficacy of a novel anti-infective central
venous catheter (CVC) coated with 5-fluorouracil (5-FU)
(Angiotech Pharmaceuticals, Vancouver, Canada) with a catheter
coated with chlorhexidine and silver sulfadiazine (CH-SS)
(ARROWGgard Blue; Arrow International, Inc., Reading, PA, USA) in
preventing catheter colonization, local site infection and catheter-
related bloodstream infection (CRBSI).

Methods Male and nonpregnant female subjects 218 years, who
were initially hospitalized in an ICU and required insertion of a
triple-lumen CVC, were randomized (1:1) to receive either the 5-FU
or CH-SS CVCs, implanted for a maximum of 28 days. Upon
removal, catheter tips were cultured using the roll-plate method.
CRBSI was defined as isolation of the same species from
peripheral blood and the catheter tip. Incidence rates of bacterial
catheter colonization between the two treatments were compared
using the Cochran—Mantel-Haenszel x? test. To evaluate bacterial
isolates for evidence of acquired 5-FU resistance, isolates cultured
from catheter tips were exposed to 5-FU in vitro for a second time.
Results Of 960 subjects who were randomized, 817 completed
the study. Four hundred and nineteen were randomized to the 5-
FU group and 398 to the CH-SS group. The rate of colonization of
5-FU catheters was 2.9% (n = 12) compared with 5.3% (n = 21)
in the CH-SS-coated catheters (relative reduction in colonization
with 5-FU coating of 46%, P = 0.055). There were no statistically
significant differences (5-FU vs CH-SS) in local site infections
(1.4% vs 0.9%), CRBSI (0% vs 2.8%), and the rate of adverse
events related to the study devices (3.4% vs 3.5%). There was no
evidence for acquired resistance to 5-FU in clinical isolates
exposed to the drug for a second time.

Conclusions The CVC coated with 5-FU is noninferior in its ability
to prevent bacterial colonization of the catheter tip when compared
with catheters coated with CH-SS.
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Introduction The use of systemic aminoglycosides to treat
ventilated patients with Gram-negative pneumonia (GNP) is limited
by their toxicity and poor penetration into the lung. Luyt and
colleagues demonstrated high amikacin epithelial lining fluid (ELF)
concentrations after NKTR-061 twice daily, amikacin 400 mg
(8.2 ml), administration to intubated patients with pneumonia (n =
4) [1]. The present study was conducted to confirm high levels of
NKTR-061 in the ELF in the pneumonic portion of the lung after
400 mg twice daily dosing.

Methods NKTR-061 was delivered via the pulmonary drug delivery
system (PDDS® Clinical; Nektar Therapeutics) in mechanically
ventilated patients with GNP for 7-14 days. The aerosol therapy
was adjunctive to intravenous therapy per ATS guidelines. Twenty-
eight evaluable patients received a daily dose of 800 mg in two
divided doses every 12 hours. On treatment day 3, all patients
underwent bronchoalveolar lavages 30 minutes post aerosol. The
lung fluid was obtained from the infection-involved area of the lung.



The apparent volume of ELF recovered by bronchoalveolar lavage
was determined using urea as an endogenous marker of dilution.
The same day, the amikacin concentration was determined in
serum collected 0.5, 1, 3, 6, 9, 12, 13, and 24 hours after delivery
of the morning dose.
Results The median ELF amikacin was 976.1 pg/ml (135.7—
16,127.6), whereas the median (range) serum maximum concen-
tration was 0.9 pug/ml (0.62-1.73). The median days of aerosol
treatment was 7 days (2—10).
Conclusions Delivery of aerosolized amikacin using the PDDS
Clinical achieved very high aminoglycoside concentrations in the
ELF, in the pneumonic area of the lung, while maintaining safe
serum amikacin concentrations. The ELF concentrations achieved
always exceeded the amikacin MIC for microorganisms usually
responsible for GNP. The clinical impact of this route remains to be
determined.
Reference
1. Luyt et al.: [abstractl. Am J Respir Crit Care Med 2007, 175:
A328.
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Introduction Intravenous antibiotics (AB) have a clinical cure rate
of ~55% in mechanically ventilated patients (MVP) with pneumonia.
AB inhalation delivers larger lung doses than intravenous AB, but is
problematic in MVP due to inefficient and variable current delivery
systems. NKTR-061, a proprietary amikacin (AMK) aerosolization
system optimized for ventilator circuits, is in clinical development
as an adjunct to intravenous AB therapy for the treatment of
pneumonia.
Methods In a phase Il study, MVP (n = 44) received 400 mg every
24 hours or every 12 hours for 7—-14 days; serial serum, tracheal
aspirate and urine samples were collected on day 3. The days on
vent and intravenous AB use were monitored. In a separate study,
healthy subjects (n = 14) inhaled a single Technicium 99m-labeled
400 mg dose; serum and urine were collected and lung deposition
was determined with gamma scintigraphy.
Results The AMK lung dose in healthy subjects was 172.2 mg,
43% of the nominal dose. The lung dose in MVP was 112 mg, with
the difference arising from loss of drug in the ventilator circuit. The
predicted peak lung AMK in healthy subjects (Figure 1) ranged
from 75 to 165 ug/g. The peak tracheal aspirate AMK after
NKTR-061 was 16,212 £ 3,675 ug/ml versus 14 + 4.2 ug/ml after
intravenous (15 mg/kg [1]); the peak serum AMK after NKTR-061
was 3.2 * 0.5 ug/ml versus 47 £ 4.2 pg/ml after intravenous.
NKTR-061 caused a significant (P = 0.02) dose-dependent
reduction in intravenous AB use, with MVP dosed every 12 hours
requiring half as much concurrent intravenous AB after 7 days of
treatment as those receiving placebo [2].
Conclusions NKTR-061 achieves AMK lung exposures in MVP
much greater than those after intravenous dosing. Greater lung
exposure with concurrent lower overall dose and serum exposure
is expected to increase efficacy, reduce the incidence of AB
resistance and limit systemic AB toxicity.
References
1. Santré C, et al.: Amikacin levels in bronchial secretions of
10 pneumonia patients with respiratory support treated
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Figure 1 (abstract P42)
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Introduction Thoracic empyema remains a serious illness that
usually represents a complication of pneumonia in susceptible
patients. Our exploratory study aims to describe this potentially
fatal disease and identify clinically useful correlations that would
lead to more effective management and treatment.

Methods We performed a retrospective review of patients
hospitalized between the years 1996 and 2006 at Forum Health —
WRCS. Demographics, initial symptoms and signs, underlying
diseases, pleural fluid analysis and cultures, chest CT reports,
length of stay and outcome were reviewed.

Results The charts of 104 patients who filled the above criteria
were reviewed. Their age ranged from 10 months to 87 years;
52% were nonsmokers. The main presenting symptoms were
dyspnea (65%), fever (60%), cough (60%), chest pain (45%)
weight loss (14%) and hemoptysis (9%). Approximately 22% of
the patients had an underlying malignancy. Other underlying
chronic illnesses included chronic obstructive pulmonary disease
(27%), congestive heart failure (24%), and diabetes (21%). Pleural
fluid Gram stain was positive in 25% of the patients and pleural
fluid cultures in 49%. Of those with positive cultures, Gram(+)
aerobes were found in 60%, Gram(-) in 24% and anaerobes in
only 12%. Treatment of the patients included: repeat thoracentesis
(effective in only two patients); intrapleural thrombolysis performed
in five patients, effective in four; and chest tube drainage
(performed in 80% of the patients). Approximately one-half of them
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required further procedures: video-assisted thoracoscopic surgery
was performed in 10 patients (10%), six of whom required subse-
quent thoracotomy; and thoracotomy and decortication (performed
in 46% of the patients). Overall mortality was 9% and surgical
mortality was 2.1%.

Conclusions Clinical suggestions arising from our study are as
follows. Empyema is a fatal complication of pneumonia and should
always be suspected in patients with nonimproving pneumonia.
Early aggressive antibiotic therapy targeting Gram-positive aerobes
should be initiated. An underlying malignancy should be always
considered in the differential diagnosis. Cardiothoracic surgeons
should always be consulted early in the clinical course for
evaluation of a possible video-assisted thoracoscopic surgery or
thoracotomy.
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Introduction The objective of the study was to validate specific
rules and nonspecific scores for prediction of mortality in patients
with severe community-acquired pneumonia (CAP).

Methods The study included 300 patients with CAP admitted to six
ICUs of the city during 2005-2006. On admission each of the
patients was assessed using the specific rules PORT, CURB-65,
CRB-65, SMART-CO, and SOFA and APACHE Il scores with
regards to pneumonia severity and mortality. All data were analysed
and processed on receiver operating characteristic curves.

Results See Table 1. The results of analysis demonstrated high
predictive values of the specific rule CAP and SOFA score. The
areas under the receiver operating characteristic curves
(AUROCSs) were compared. The APACHE Il score did not have
prognostic ability, because the difference in AUROC did not have
statistical significance to the diagonal: 0.71 * 0.17 (P = 0.2).
PORT and SOFA scores have maximal sensitivity and specificity:
92.3 (63.9-98.7) and 81.0 (65.9-91.4).

Table 1 (abstract P44)

Score AUROC 95% CI P value
PORT 0.88 0.7 -0.9 <0.01
CURB-65 0.86 0.6-0.9 <0.01
CRB-65 0.84 0.7-0.9 <0.01
SMRT-CO 0.77 0.6-0.9 <0.01
SOFA 0.90 0.8-0.96 <0.01
APACHE-2 0.71 0.4-0.91 >0.05

Conclusions The specific rules PORT, CURB-65, CRB-65,
SMART-CO and SOFA score are comparatively informative and
valuable in predicting short-term mortality in severe CAP. The
APACHE Il score is of low specificity and cannot be used for
prediction outcomes.
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Introduction To study the clinical and paraclinical response to
therapy in patients with ventilator-associated pneumonia (VAP).
Methods A prospective, 4-year study of 450 patients ventilated
over 48 hours. Patients were compared according to four age
groups: Group | (<35 years), Group Il (35-55 years), Group Il
(55-79 years) and Group IV (>80 years). Patients and VAP
characteristics, ICU and hospital lengths of stay (LOSs), duration
of mechanical ventilation (MV)-intubation (TT), patient outcome
and the first day of normalization of each clinical and paraclinical
parameter were studied using Pearson’s chi-square test and one-
way ANOVA.

Results One hundred and thirty-four patients developed VAP.
Twenty-five (18.6%) patients of Group | had (mean * SD)
APACHE Il score 16.5 £ 3.6, MV 19.08 + 7.8, TT 21.7 = 8.4, ICU
LOS 25.04 + 11.5 days, hospital LOS 18.4 = 10.3 days, ICU
mortality 3 (12%), hospital mortality 0 (0%). Thirty-eight (28.4%)
patients of Group Il had APACHE Il score 18.5 + 5.7, MV 24.08 *
10.8, TT 29.7 £ 10.6, ICU LOS 33.04 £ 12.5 days, hospital LOS
28.4 + 11.3 days, ICU mortality 5 (20.8%), hospital mortality 6
(21.4%). Sixty (44.8%) patients of Group lll had APACHE Il score
21.4 £ 56, MV 31.1 £ 16.5, TT 32.8 = 16.8, ICU LOS 37.04 +
13.8 days, hospital LOS 34.2 = 14.1 days, ICU mortality 15
(25%), hospital mortality 16 (26.6%). Ten (7.5%) patients of
Group IV had APACHE Il score 26.3 £ 4.5, MV 41.6 £ 10.5, TT
45.8 £ 14.7, ICU LOS 49.04 = 15.2 days, hospital LOS 47.6 =
18.7 days, ICU mortality 3 (30%), hospital mortality 5 (50%). The
APACHE |l score (P < 0.001), duration of MV (P < 0.02) and TT
(P < 0.04), hospital mortality (P < 0.001), hospital LOS (P<0.01),
and MODS (P < 0.04) differ statistically significantly. ICU mortality
(P<0.4), CPIS (P<0.7), and duration of antibiotic treatment (P <
0.6) did not differ significantly. VAP was caused by MDR Gram(-)
microorganisms, except for three cases caused by MRSA (P <
0.8). Time resolution for temperature was 7 days (6.6. = 1.1, P<
0.1), leucocyte 6 days (6.8 £ 1.2, P < 0.5), hemodynamic stability
5 days (4.8 = 0.8, P < 0.3), normalization of PaO,/FiO, 4 days
(8.9 £ 0.7, P < 0.07), and microbiological eradication 10 days
(9.3 % 1.1, P < 0.3). Colonization after VAP resolution was higher
in the elderly patients (P < 0.02).

Conclusions Age does not influence the clinical response to
therapy. Patients in whom the tracheobronchial aspirates were not
sterilized after the resolution of VAP are at higher risk of a longer
time of hospitalization and of dying after discharge from the ICU.
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Introduction To compare the incidence of ventilator-associated
pneumonia (VAP) using an endotracheal tube with a polyurethane



cuff, designed to reduce channel formation, and subglottic
secretion drainage (ETT-PUC-SSD) versus an conventional
endotracheal tube (ETT-C) with a polyvinyl cuff and without
subglottic secretion drainage.

Methods A clinical randomized trial, between 1 March 2006 and
31 October 2006 in a medical-surgical ICU. Were included
patients requiring mechanical ventilation during more than
24 hours. Patients were randomized into two groups: one group
was ventilated with ETT-PUC-SSD and another group with ETT-C.
Throat swabs and tracheal aspirates were taken at the moment of
admission and twice a week until discharge. The infections were
classified based on thorat flora as: primary endogenous, caused by
germs that were already colonizing the throat on the ICU
admission; secondary endogenous, caused by germs that were not
colonizing the throat on the ICU admission but were acquired
during the stay in ICU; and exogenous, caused by germs that were
not colonizing the throat.

Results There were no significant differences between both
groups of patients in age, sex, diagnosis groups, APACHE Il score,
pre-VAP use of antibiotics, paralytic agents, reintubation,
tracheostomy, and days on mechanical ventilation. VAP was found
in 31 of 140 (22.1%) patients in the ETT-C group and in 11 of 140
(7.9%) in the ETT-PUC-SSD group (P = 0.001). Cox regression
analysis showed CET as a risk factor for global VAP (hazard rate =
3.3, 95% Cl = 1.66-6.67, P = 0.001), primary endogenous VAP
(hazard rate = 5.12, 95% Cl = 1.12-23.38, P = 0.04) and
secondary endogenous VAP (hazard rate = 2.87, 95% Cl =
1.20-6.84, P=0.02); but not for exogenous VAP.

Conclusions The endotracheal tube with a polyurethane cuff and
subglottic secretion drainage is effective to prevent primary
endogenous and secondary endogenous VAP.
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Introduction The objective was to evaluate the effect of con-
tinuous aspiration of subglottic secretions (CASS) on the preven-
tion of ventilator-associated pneumonia (VAP) in mechanically
ventilated patients.

Methods Patients ventilated mechanically in the ICU from October
2004 to April 2006 were randomly divided into two groups: one
group of patients was treated with CASS and the other group of
patients was not (NASS group). The CASS was performed
immediately after admission in the CASS group of patients. The
diagnosis of VAP was made based on the clinical presentations,
and the evaluation of VAP was done using the simplified version of
the Clinical Pulmonary Infection Score. The general status of the
patients, days of ventilated treatment, the volume of daily aspirated
subglottic secretions, the morbidity and timing of VAP, days of stay
in ICU and mortality within 28 days of hospitalization were
recorded.

Results One hundred and one patients were included in the study.
There were 48 patients in the CASS group who were treated with
mechanical ventilation for longer than 48 hours, and 43 patients in
the NASS group. The median volume of aspirated subglottic
secretions within the first 24 hours in the CASS group of patients
(48 cases) was 28.8 ml. The morbidity of VAP in the CASS and
NASS groups of patients was 25.0% and 46.5%, respectively (P =
0.032), and the length of time before the onset of VAP in these two
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groups of patients was 7.3 = 4.2 days and 5.1 £ 3.0 days,
respectively (P = 0.088). There was a significant increase in the
percentage of Gram-positive cocci from the lower respiratory
tracts in the NASS group of patients compared with that in the
CASS group of patients (P = 0.004). In the CASS group of
patients, the volume of the first daily aspirated subglottic
secretions in patients with VAP was significantly less than that in
patients without VAP (P = 0.006). The morbidity of VAP in patients
with the failed early aspiration (volume of first daily aspirated
secretions <20 ml) was significantly higher than in patients who
were aspirated effectively (P < 0.01). The length of mechanical
ventilation time in patients with VAP was significantly longer than
that in patients without VAP (P = 0.000). The inhospital mortality in
patients with VAP was significantly higher than that in patients
without VAP (P = 0.009), and mortality in the 28 days after
admission in patients with VAP was significantly higher than that in
patients without VAP (P = 0.035).

Conclusions Effective continuous aspiration of subglottic
secretions could significantly reduce the morbidity of early-onset
VAP, and, accordingly, may decrease the mortality of critically ill
patients.
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Introduction Ventilator-associated pneumonia (VAP) remains a
major complication for patients incubated with ventilators. Most
cases are attributed to increased bacteria flora in the oropharyn-
geal secretion and aspiration of those organisms. Evidence exists
suggesting that oral care could reduce bacterial flora, prevent
aspiration, and subsequently decrease the incidence of VAP for
patients with ventilators. This study aims to evaluate the effective-
ness of a standardized oral care protocol in improving oral hygiene
and reducing the incidence of VAP in a sample of surgical patients
in the ICU (SICU).

Methods Patients newly admitted to the SICU who were under
ventilator support for 48-72 hours and without pneumonia present
were enrolled during March—-November 2007 from a tertiary
medical center in Taiwan. Subjects were randomized into the
experimental or control groups and both received a 7-day oral care
protocol. For the experimental group (EG), a standardized 20-
minute oral care protocol was performed using an electronic tooth-
brush to clean and moisturize oral cavity twice daily. For the control
group (CG), a mimic 20-minute protocol involving moisturizing and
attention control was performed for the same intervals. The
incidence of VAP defined by the Clinical Pulmonary Infection
Score and the oral hygiene measured by the Oral Assessment
Guide (OAG) and plaque index were compared between the two
groups. Variables were compared by the analysis of Fisher exact
test, chi-square test, and Mann—Whitney U test. P < 0.05 was
considered significant.

Results Forty-four patients were studied with a mean age of
60.6 £ 16.1 years, 63.6% being males. The results showed that
the cumulative incidence of VAP was significantly lower in the EG,
with 22.7% occurrence in the EG and 77.8% in the CG on day 9
(P < 0.05). In terms of oral hygiene, subjects in the EG performed
significantly better on both OAG scores and plaque index.
Specifically, the OAG decreased from 16.3 £ 1.9 to 14.9 = 2.6 in
the EG and remained high from 16.5 + 1.6 to 16.6 £ 2.1 in the

S19



S20

Critical Care  March 2008 Vol 12 Suppl 2  28th International Symposium on Intensive Care and Emergency Medicine

CG (P<0.05). The plaque index was decreased from 0.76 £ 0.14
to 0.49 £+ 0.18 in the EG and remained high from 0.74 £ 0.13 to
0.75 £ 0.21 in the CG (P < 0.05).

Conclusions The findings support the effectiveness of an oral care
protocol in preventing VAP and improving oral hygiene for patients
admitted to the SICU with ventilator support.
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Soluble triggering receptor expressed on myeloid cells-1
in bronchoalveolar lavage is not predictive for ventilator-
associated pneumonia
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Introduction The aim of the study was to evaluate the usefulness
of soluble triggering receptor expressed on myeloid cells-1
(STREM-1) as a rapid diagnostic test for ventilator-associated
pneumonia (VAP). To develop a rapid diagnostic test for the diag-
nosis of VAP, a common complication of mechanical ventilation [1],
multiple biomarkers have been evaluated with variable results.
sTREM-1 proved to be a good biomarker for sepsis [2]. For the
diagnosis VAP, however, there have only been a few, relatively
small, studies on the role of this receptor [3].

Methods Retrospectively, 240 bronchoalveolar lavage fluid (BALF)
samples, taken from patients in the ICU of a university hospital, were
tested. sTREM-1 in BALF was measured using a quantitative
sandwich enzyme immunoassay. Two researchers, unaware of the
results of the assay, determined whether a VAP was present.
Clinical suspicion of a VAP was confirmed by the presence of 22%
cells containing intracellular organisms and/or a quantitative culture
result of >10% colony forming units/ml in BALF. The disease had to
be acquired after at least 48 hours of mechanical ventilation.
Results The mean concentration of sTREM-1 was significantly
higher in BALF of patients with confirmed VAP compared with
patients without VAP (P = 0.045). The area under the curve was
0.577 (95% Cl =0.503-0.651, P=0.042). sTREM-1 levels in our
hands proved not to be discriminative for VAP. Choosing a
sensitivity of 95% resulted in a positive predictive value (PPV) of
41% and a negative predictive value (NPV) of 62% in our
population. Taking a specificity of 95% led to a PPV of 67% and a
NPV of 62%. sTREM-1 levels were not different in VAP cases
caused by Gram-positive or Gram-negative bacteria. sTREM-1
levels were higher in nonsurvivors compared with survivors,
regarding inhospital mortality.

Conclusions The results imply that the sSTREM-1 assay in BALF is
not discriminative for VAP.
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Introduction Ventilator-associated pneumonia (VAP) is the most
important ICU-acquired infection in mechanically ventilated
patients that appears 48-72 hours after the beginning of
mechanical ventilation. The aim of this study was to evaluate the
incidence and microbiology of VAP and to compare two quanti-
tative bronchoscopic methods — bronchoalveolar lavage (BAL) and
bronchoscopic tracheobronchical secretion (TBS) - for the
diagnosis.
Methods The epidemiological and microbiological etiology of VAP
in a surgical ICU with 65 patients during a 1-year period was
evaluated in this prospective open, clinical study. The patients
were divided into two groups: group |, 30 patients with mechanical
ventilation longer than 48 hours with VAP (the case groups); group
Il, 35 patients with mechanical ventilation longer than 48 hours
without VAP (the control group). Two types of quantitative
bronchoscopic methods for identifying the etiological agent were
compared (BAL and TBS).
Results Among 65 long-term ventilated patients, 35 developed
VAP (one more VAPs). VAP was caused predominantly by MRSA
(85%), Pseudomonas aeruginosa (28%), Klebsiella sp. (14%), and
Acinetobacter sp (14%). The treatment of patients with VAP who
were ventilated for a longer period in the ICU took longer
compared with patients without VAP. In our study, we did not find
an increased mortality rate in patients undergoing long-term
ventilation who acquired VAP compared with patients undergoing
long-term ventilation without VAP.
Conclusions The study showed that quantitative analysis for
identifying bacterial etiology of VAP with one of two accessible
bronchoscopic methods (BAL and TBS) produced identical results.
Reference
1. Vincent JL, Biharu DJ, Suter PM, et al.: The prevalence of
nosocomial infection in intensive care units in Europe.
Results of the European Prevalence of Infection in Inten-
sive Care (EPIC) Study. JAMA 1995, 274:639-644.
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Introduction Human metapneumovirus (hMPV) is a paramyxovirus
causing symptoms of the respiratory tract infection comparable
with those of respiratory syncytial virus. The virus can play a
causative role in respiratory tract infection in infants, the elderly and
immunocompromised patients. Analysis of bronchoalveolar lavage
fluid (BALF) samples obtained from patients with hematological
malignancies suspected of pneumonia often do not result in the
identification of a causative infectious organism. To investigate the
potential role of hMPV, we analysed BALF samples of these
patients for the presence of hMPV by means of real-time PCR.
Methods The study was conducted in the ICU and the hematology
ward of the University Hospital Maastricht. All consecutive BALF
samples obtained in the period April 1999-June 2006 from
patients with a hematological malignancy suspected of pulmonary
infection were eligible for inclusion. Data on the BALF total cell
count, differential cell count, quantitative bacterial culture and
detection of viruses, mycobacteria and fungi were noted. All
samples were analyzed by real-time RT-PCR targeting the nucleo-
protein gene of hMPV.

Results A total of 117 BALF samples from 95 patients (82
patients from the hematology ward, 15 ICU patients) were



included. RNA of hMPV was detected in seven out of 117 (6%)
BALF samples from five patients (three patients from the hemato-
logy ward, two ICU patients). In two out of five hMPV-positive
patients, the underlying disease was non-Hodgkin lymphoma; the
other three patients suffered from multiple myeloma, myelodys-
plastic syndrome and mantle cell lymphoma. In one patient, four
BALF samples were retrieved within 1 month. The first three BALF
samples were hMPV PCR-positive, the fourth (collected 1 month
after the first) was PCR-negative. No other infectious agents were
detected in the hMPV-positive BALF samples. Neither the total cell
count nor the differential cell count was significantly differenced
between the hMPV-positive and hMPV-negative groups.
Conclusions In 6% of BALF samples collected from adult patients
with a hematological malignancy suspected of a pulmonary
infection, hMPV RNA was detected whereas no other infectious
agents were found. hMPV may thus be considered the causative
agent of pulmonary infection in patients with a hematological
malignancy when analysis for other infectious agents is negative.
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Introduction Sepsis, and its complications, is the main causes of
death in the ICU. New preventive measures for nosocomial
infections have been researched as an alternative to antibiotic
administration, such as probiotic usage.
Methods This clinical, randomized trial evaluated 49 patients who
were admitted to the ICU of Hospital Universitario Clementino
Fraga Filho and were mechanically ventilated. The patients were
randomized into one of four groups: control (n = 16), prebiotic (n =
10), probiotic (n = 12) or synbiotic (n = 11). Enteral nutrition,
fibers, and lactobacillus were administered for 14 days. Coloniza-
tion of the gastrointestinal tract, trachea, and the incidence of
nosocomial infections, particularly ventilation-associated pneumonia,
were measured. Other outcomes measured included duration of
mechanical ventilation, length of stay in the ICU, duration of
hospitalization, mortality rates, and development of organ dysfunction.
Results The groups were matched at admission. There was no
difference between the groups in relation to the incidence of
ventilator-associated pneumonia or the incidence of nosocomial
infection. There was a nonsignificant increase in the proportion of
enterobacteria in the trachea at the seventh day in the prebiotic
and probiotic groups compared with the control group. There was
a nonsignificant decrease in the number of bacteria found in the
stomach in the prebiotic, probiotic and synbiotic groups at day 7.
No significant difference with regard to the remaining measured
parameters could be found.
Conclusions Prebiotic, probiotic and synbiotic usage had no
effect in the colonization of the gastrointestinal tract and trachea of
mechanically ventilated patients.
Reference
1. Bengmark S: Bioecologic control of the gastrointestinal
tract: the role of flora and supplemented probiotics and
synbiotics. Gastroenterol Clin North Am 2005, 34:413-436.
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Introduction It is not yet clear whether surveillance of lower
respiratory tract secretions should be performed routinely and
which method should be used for this. The aim of the present
study is to investigate the value of quantitative (QC-ETA) and
nonquantitative (NQC-ETA) surveillance cultures in predicting the
causative pathogen of ventilator-associated pneumonia (VAP) in
patients receiving antibiotic therapy.

Methods A prospective, observational, cohort study carried out in
medical ICU of a tertiary hospital. One hundred and nine ICU
patients receiving mechanical ventilation for at least 4 days were
included in the study.

Results Concordance and discordance of causative pathogens of
VAP with prior quantitative and nonquantitative surveillance
cultures were assessed. Tracheal surveillance cultures were
obtained routinely at the time of intubation and thrice weekly. Each
sample was processed nonquantitatively and quantitatively (103
and 105 cfu/ml). Diagnosis of VAP was made with microbio-
logically confirmed clinical criteria (CPIS > 6 and growth > 105 cfu/ml
in ETA). Sixty-eight VAP episodes were developed during this
period. Sensitivity (63%, 28%), specificity (78%, 85%), positive
predictive value (82%, 76%), negative predictive value (56%,
41%), false positive (22%, 15%) and false negative (37%, 72%)
results of the NQC-ETA and QC-ETA were calculated, respec-
tively. NQC-ETA and QC-ETA predicted the causative pathogens
3.3 (2.7) days and 2.5( 1.7) days prior to the development of VAP
episodes, respectively.

Conclusions The results of this study suggest that NQC-ETA
would be an acceptable tool in surveillance for and predicting the
causative pathogen of VAP developing in patients who have
already received antibiotic therapy.
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Introduction Prevention of aspiration-induced ventilator-associa-
ted pneumonia (VAP) includes, among other factors, head
elevation, appropriate cuff pressure and correct positioning of
nasogastric tubes. The purpose of the study was to identify errors
regarding these prevention measures in critically ill ICU patients.
Methods We included all mechanically ventilated patients
hospitalized in our seven-bed ICU. We prospectively collected the
demographics and positioning of the patients (degrees), cuff
pressures (mmHg) and correct position of the nasogastric tubes in
the stomach at 08:00 every day for six consecutive months.
Results We included 37 patients (25 males) of mean age 66.9 +
3.3 years and illness severity scores of SAPS Il 53.05 + 1.5 and
SOFA 7.2 £ 0.3. In total we had 267 observations. The mean cuff
pressure was 26.8 £ 0.9 mmHg. The mean slope of the patients’
bed was 29.5 + 0.4°. The mean volume of the oropharyngeal
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aspirates was 9.9 * 0.4 ml and of tracheal aspirates was 7.1 £ 0.2 ml.
In 24 and 69 observations, tracheal and oropharyngeal aspirates,
respectively, were >10 ml. In 109/267 (40.1%) observations. the
slope of the patients was <30° All patients had at least one
positioning with a slope <30°. In 64/267 (23.9%) observations,
the cuff pressures were <20.0 mmHg. One-half of the patients had
at least one measurement <20.0 mmHg. In 10 cases, the end of
the nasogastric tube was in the esophagus and in five cases it was
obstructed. Twenty patients developed VAP (20/37, 54.1%).
Patients with a large amount of oropharyngeal aspirates (>10 ml)
and low cuff pressures (<20 mmHg) had a significantly higher
incidence of subsequent VAP (72.2% vs 36.8%) compared with
those with a low amount of oropharyngeal aspirates (<5 ml) and
normal cuff pressures (chi-square test, P = 0.049; RR = 1.960,
Cl=1.018-3.774; OD = 4.457, Cl = 1.110-17.90).
Conclusions Errors regarding specific prevention measures of
VAP are frequently observed. Our data also show the significance
of the amount of oropharyngeal aspirates and cuff pressures for
the subsequent development of VAP. The tightness of the
stomach—oropharyngeal—tracheal axis seems to be a significant
factor influencing the subsequent development of VAP.
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Introduction Ventilator-associated pneumonia (VAP) is one of the
most frequent infections of ICUs, and nearly 50% of patients
develop septic shock during VAP. Septic shock is an independent
predictor for mortality in these patients. The aim of this study is to
investigate the predictors for septic shock in patients with VAP
receiving appropriate antibiotic therapy.

Methods Eighty-nine patients with microbiologically confirmed
VAP and receiving appropriate antibiotic therapy were included in
the study. The patients were divided into two groups according to
the existence of septic shock. Clinical, hematological, biochemical
and microbiological characteristics of the patients were compared.
Results Thirty-one percent of the patients developed septic shock,
and advanced age (OR = 1.07, 95% Cl = 1.02-1.13, P= 0.009),
lymphocytopenia <1,000 mm? (OR = 7.48, 95% CI = 1.91-29,
P= 0.004), high blood glucose levels >120 mg/dl (OR = 4.75,
95% Cl = 1.38-16, P = 0.014), and higher Clinical Pulmonary
Infection Scores (OR = 1.64, 95% Cl = 1.16-2.33, P = 0.006)
were independent predictors for the development of septic shock.

Conclusions Some clinical parameters such as lymphocytopenia,
advanced age, higher blood glucose levels and Clinical Pulmonary
Infection Scores can predict septic shock during VAP but large
randomized controlled studies are needed to confirm these results.
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Introduction Although the benefit of antibiotic therapy in infectious
inflammatory diseases remains unquestioned [1], little is known
about the effects of these antibiotics on the inflamed
microcirculation independent of their antimicrobial property. The
aim of this study was to evaluate acute effects related to antibiotics
administration upon the intestinal microcirculation, which plays a
crucial role in the pathogenesis of sepsis and subsequent multi-
organ failure [2,3].

Methods Experimental sepsis was induced in 50 Lewis rats using
the colon ascendens stent peritonitis model [4]. Four frequently
used antibiotics were included in the study (20 mg/kg imipenem/
cilastatin (IMl), 25 mg/kg tobramycin (TOB), 70 mg/kg vancomycin
(VAN), 5 mg/kg erythromycin (ERY)). The antibiotics were
administered as a single intravenous bolus following 16 hours of
observation time. The intestinal functional capillary density and
leukocyte—endothelial interactions were evaluated using intravital
microscopy 1 hour following antibiotic treatment. Additional experi-
ments were performed in an abacterial setting with comparable
microcirculatory disturbances (2 hours endotoxemia; n = 50).
Results Acute IMI or TOB administration, respectively, did not
affect the intestinal microcirculation. VAN treatment aggravated the
leukocyte rolling behavior in this acute setting. In contrast, ERY
administration significantly reduced leukocyte activation and
improved the functional capillary density within the intestinal
microcirculation during experimental sepsis. These effects could
be confirmed during endotoxemia, suggesting that ERY exerts anti-
inflammatory effects in addition to its antibacterial action.
Conclusions When choosing antimicrobial agents in septic
conditions, possible effects of the antibiotics within the pathogene-
tically important intestinal microcirculation should be considered. In
conjunction with microbial sensitivity tests, the results of such
studies assist in selecting the appropriate antibiotic therapy.
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Introduction Intraperitoneal injection of Gram-negative lipopoly-
saccharide (LPS) results in a profound decrease in circulating
leukocyte counts with a significant increase in neutrophil seques-
tration in the lung microvasculature as measured by lung myelo-
peroxidase levels. Mice made deficient in toll-like receptor 4 (TLR4)
are resistant to LPS challenges. Furthermore, it has been demon-
strated that the systemic effects of LPS are due to parenchymal,
possibly endothelial, cells and not due to bone marrow-derived
cells, such as leukocytes.

Methods C57B/6 mice were anesthetized and sacrificed.
Peritoneal lavage using 3 ml PBS followed by a gentle abdominal
massage for 1 minute was performed. Lavage fluid was aspirated
and centrifuged to concentrate the peritoneal cells. Cells were
then treated with normal saline or 10 ug LPS. The treated
peritoneal cells were then injected into the peritoneal cavities of
TLR4-deficient mice (C57B/10ScNJ) for a duration of 4 hours.
Measured outcomes included circulating leukocyte counts and
lung myeloperoxidase (MPO) levels.



Results Normal saline-treated control C57B/6 mice had circulating
counts of 6.38 £ 0.56 million cells/ml, and the MPO levels in normal
saline-treated peritoneal cells transferred into C57B/6 mice were
5.80 * 0.73 units. Normal saline-treated peritoneal cells of C57B/6
mice injected into TLR4-deficient mice resulted in circulating counts
of 5.18 £ 0.22 million cells/ml and MPO levels of 4.23 £ 0.73 units.
LPS-treated control C57B/6 mice had circulating counts of 1.94 +
0.22 million cells/ml, and the MPO levels in LPS-treated peritoneal
cells transferred into C57B/6 mice were 16.52 + 4.3 units. LPS-
treated peritoneal cells of C57B/6 mice injected into TLR4-deficient
mice resulted in circulating counts of 2.48 * 0.44 million cells/ml
and MPO levels of 12.06 * 1.74 units. The liver endothelium was
the only organ activated in this model. Furthermore, this process of
LPS-treated, peritoneal cell-induced neutrophil sequestration in the
lung microvasculature was found to be independent of mast cells
and NKT cells.

Conclusions An as yet to be identified factor, or factors, produced
from the peritoneal lavage cells, can produce neutrophil
sequestration in the lung microvasculature.
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Introduction A recent conference recommended that micro-
circulatory images should be analyzed with several scores that
evaluate density, flow and flow heterogeneity [1]. Following these
recommendations, we analyzed sublingual microcirculatory images
from septic shock patients to determine how these different scores
were correlated with each other and with clinical hemodynamic
and perfusion parameters.

Methods Using side dark-field videomicroscopy (Microscan®;
Microvision Medical) we repeatedly evaluated sublingual micro-
circulation at different time points in septic shock patients. In total,
we performed 17 microcirculatory single-time-point assessments
(3-6 site images/time point), in parallel with hemodynamic and
perfusion measurements (mean arterial pressure (MAP), nor-
adrenaline dose (NA), cardiac index (Cl), mixed venous O, satura-
tion (SmvO,), arterial lactate). Images were analyzed by semi-
quantitative scores of flow (mean flow index (MFI) and proportion
of perfused vessels (PPV)) and density (perfused vascular density
(PVD)) of small vessels (<20 um). Heterogeneity indexes (Het
Index = maximum — minimum / mean) were calculated for the MFI
and PPV. Correlations between parameters were determined by
the Pearson coefficient and considered significant if P < 0.05.
Results We found that PVD was correlated to PPV (r= 0.55), and
negatively to Het Index PVD (r = —0.54) and Het index PPV (r =
-0.43), but we found no correlation of PVD with any homodynamic
or perfusion parameter. Flow indexes (PPV and MFI) were strongly
correlated with each other (r = 0.81) and inversely with their
respective heterogeneity indexes (PPV and Het Index PPV, r =
—0.88; MFI and Het Index MFI, r = —0.83). In addition, PPV and
MFI| were correlated to SmvO, (r = 0.44 and 0.52), and Cl (r =
0.49 and 0.47), and inversely to lactate levels (r = -0.46 and
-0.4). Only the MFI was correlated to MAP (r = 0.5).
Heterogeneity indexes were correlated to lactate (r = 0.40 with
PPV and r = 0.44 with MFI), and inversely to MAP (r = -0.40 with
Het Index PPV and r = —0.64 with Het index MFI). The Het Index
MFI was also correlated to NA (r=0.5).

Available online http://ccforum.com/supplements/12/S2

Conclusions Higher microcirculatory flow scores, but not density,
are associated with higher Cl and better systemic perfusion
parameters. Both MFl and PPV seem equally effective to assess
microcirculatory flow.
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Introduction lloprost, a prostacyclin analogon, can probably
improve the microcirculation in various tissues. It may have a
positive effect on perfusion and function of the liver, especially in
patients after liver transplantation. We therefore estimated liver
function with the indocyanine green (ICG) plasma disappearance
rate (PDR). We also evaluated iloprost effects on microcirculation
in the oral mucosal tissue.

Methods Sixteen patients after orthotopic liver transplantation
were randomly included in the study. They received either iloprost
(n=9) or placebo (n= 7). lloprost was given in a dose of 1 ng/kg/min.
The oral mucosal tissue oxygen saturation, microcirculatory blood
flow and blood flow velocity were measured in a depth of one with
a laser Doppler flowmetry and remission spectroscopy system
(02C; LEA, GieBen, Germany). The ICG-PDR was determined
with the LIMON (Pulsion, Miinchen, Germany). All measurements
were performed 6 hours, 12 hours, 24 hours, 48 hours, 72 hours
and 96 hours postoperatively.

Results We saw a significant increase in the microcirculatory
blood flow and blood flow velocity 6 and 12 hours postoperatively
in the iloprost group in comparison with the placebo group. After
6 hours the blood flow was 156 (minimum, 54; maximum, 460;
without units) in the placebo group and 213 (minimum, 57;
maximum, 456; P < 0.05) in the iloprost group. After 12 hours it
was 175 (minimum, 53; maximum, 483) and 318 (minimum, 86;
maximum, 569; P < 0.05), respectively. The blood flow velocity
was 18 (minimum, 14; maximum, 50) in the placebo group and 29
(minimum, 17; maximum, 51; P < 0.05) in the iloprost group
6 hours postoperatively. Twelve hours postoperatively the velocity
was 21 (minimum, 16; maximum, 52) and 37.5 (minimum, 19;
maximum, 64; P< 0.05). The oral mucosal tissue oxygen saturation
did not change. We could not find any difference in the ICG-PDR
between the two groups.

Conclusions lloprost improved the microcirculatory blood flow and
blood flow velocity of the oral mucosa in the early postoperative
phase. This effect did not lead to an improved ICG clearance in
patients after liver transplantation.

P60

Noninvasive monitoring of peripheral perfusion with
physical examination and the peripheral flow index
correlates with dynamic near-infrared spectroscopy
measurements in patients with septic shock

A Lima, T Jansen, C Ince, J Bakker
Erasmus MC University Medical Centre Rotterdam, The Netherlands
Critical Care 2008, 12(Suppl 2):P60 (doi: 10.1186/cc6281)

Introduction Peripheral blood flow can be markedly impaired in
septic shock. Bedside assessment of this derangement has not yet
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been incorporated into routine clinical practice. We hypothesize
that noninvasive monitoring of peripheral perfusion with physical
examination and the peripheral flow index (PFl) derived from the
pulse oximetry signal can reflect sepsis-induced microcirculation
alteration as measured by near-infrared spectroscopy (NIRS) in
patients with septic shock.

Methods NIRS (InSpectra) was used to quantify sepsis-induced
circulatory alterations by calculating the increase rate of tissue
oxygen saturation (slope-StO,) in a standard hyperaemia test
(8 min arterial occlusion followed by rapid reperfusion). The
increase rate of the PFI signal (slope-PFl) following the occlusion
was compared with slope-StO,. We performed a physical
examination of the extremities before arterial occlusion, and
abnormal peripheral perfusion was defined as an increase in the
capillary refill time (>4.5 s). The measurements were registered at
admission after hemodynamic stability was obtained. We
performed regression analysis to study the effect of abnormal
peripheral perfusion on slope-StO, and to study the relationship
between slope-PFl and slope-StO,,.

Results We prospectively studied 20 consecutive septic shock
patients (age 54 + 15 years; 16 males and four females). The
admission diagnoses were 10 pneumonia, seven abdominal
sepsis, two meningitis and one urosepsis. The slope-StO, was
significantly different between patients with normal peripheral
perfusion (n = 8; mean = 218%/min; 95% CI = 141-339) and
abnormal peripheral perfusion (n = 12; mean = 92%/min; 95%
Cl=68-123). Regression analysis showed that the slope-StO, is
138%/min lower in patients with abnormal than in patients with
normal peripheral perfusion, controlled for the possible effects of
central temperature (2 = 0.42; P < 0.01). We found a strong
association between slope-PFl and slope-StO, (Pearson
correlation = 0.84; P < 0.001). The effect of slope-StO, on the
slope-PFl was an increase in slope-StO, of 90%/min per
1 unit/min slope-PFI (r2 = 0.65; P< 0.001).

Conclusions Peripheral vascular reactivity in patients with septic
shock, as measured by changes in StO, following an ischemia-
reperfusion challenge, is related to the clinical assessment with the
capillary refill time and PFI.

P61

Effect of intravenous nitroglycerin on the sublingual
microcirculation in patients admitted to the intensive
cardiac care unit

CA Den Uil', WK Lagrand?, E Klijn', M Van der Ent!, FC Visser!,
C Incel, PE Spronk3, ML Simoons!

'Erasmus Medical Center, Rotterdam, The Netherlands; 2Leiden
University Medical Center, Leiden, The Netherlands; 3Gelre
Hospitals, Apeldoorn, The Netherlands
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Introduction Nitroglycerin  (NTG), a nitric oxide donor with
vasodilating effects, is frequently administered to patients with
heart failure. We tested the hypothesis of whether the vasodilating
effects of NTG could be monitored at the bedside.

Methods We included heart failure patients who were admitted to
the intensive cardiac care unit. In each patient, continuous NTG
infusion (2 mg/hour) was started immediately after an intravenous
NTG loading dose of 0.5 mg. Using side-stream dark-field imaging,
sublingual microvascular perfusion was evaluated before NTG
administration (TO, baseline), 2 minutes after the NTG loading
dose (T1) and 15 minutes after T1 (T2). At least three video
sequences of the microcirculation were recorded and analyzed.
Microscan Analysis Software was used to measure the functional
capillary density (FCD), an indicator of tissue perfusion. Capillaries

were defined as the microvessels with a diameter <25 pm. Each
value is represented as the median and interquartile range (P25—-P75).
Results Seven patients were included in this study. The mean
arterial pressure decreased during execution of the study protocol:
80 (78-85) mmHg at baseline versus 75 (66-79) mmHg at T2;
P=0.03. There was a nonsignificant trend to an increase in FCD
throughout the study (10.9 (9.0-12.5) um-!' at TO vs 12.3
(11.3-14.0) um~" at T2; P=0.06).

Conclusions We observed a trend to increasing FCD values
during NTG treatment, despite a temporary decrease in the mean
arterial pressure. This finding suggests improvement of
microvascular perfusion by low-dose, intravenously administered
NTG. Based on these interim results, more patients will be
included in the study for final analysis and conclusions.

P62

Relationship between the sublingual microcirculation and
lactate levels in patients with heart failure

CA Den Uil', WK Lagrand?, E Klijn', C Ince', PE Spronk3,

ML Simoons!

'Erasmus Medical Center, Rotterdam, The Netherlands; 2Leiden
University Medical Center, Leiden, The Netherlands; 3Gelre
Hospitals, Apeldoorn, The Netherlands

Critical Care 2008, 12(Suppl 2):P62 (doi: 10.1186/cc6283)

Introduction Treatment of patients with severe heart failure aims at
normalizing hemodynamic and metabolic parameters. We tested
whether the sublingual functional capillary density (FCD), an
indicator of tissue perfusion at the microvascular level, correlates
with lactate levels in heart failure patients.

Methods We investigated 12 heart failure patients, treated with
inotropes, within 24 hours after hospital admission. Sidestream
dark-field imaging was used to investigate the sublingual micro-
circulation. At least three video sequences of the microcirculation
were recorded and analyzed. Microscan Analysis Software was
used to measure the FCD, where the FCD was determined as the
total length of perfused capillaries per field of view. Capillaries
were defined as microvessels with a diameter <25 pum.

Figure 1 (abstract P62)
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Results The mean arterial pressure was 75 (68-78) mmHg,
lactate levels were 1.2 (1.0-1.7) mmol/l and SvO, was 0.78
(0.65-0.84) mol/mol. The FCD was 11.7 (10.1-12.2) um~'. The
correlation between lactate and FCD is shown in Figure 1
(regression line: B, = —0.88, P=0.05).

Conclusions In this study, FCD correlated with lactate levels. This
finding is indicative for a relationship between global
hemodynamics and the sublingual microcirculation in patients
treated for heart failure. Based on the interim results, more patients
will be included in this study for final analysis and conclusions.

P63

Sidestream dark-field imaging versus orthogonal
polarization spectroscopic imaging: a comparative study

R Bezemer, P Goedhart, M Khalilzada, C Ince
Academic Medical Center, Amsterdam, The Netherlands
Critical Care 2008, 12(Suppl 2):P63 (doi: 10.1186/cc6284)

Introduction Sidestream dark-field (SDF) imaging, a stroboscopic
LED ring-based imaging modality for clinical observation of the
microcirculation, was validated by quantitative and qualitative
comparison with orthogonal polarization spectral (OPS) imaging.
Methods For OPS imaging a Cytocan-Il backfocus type device
(Cytometrics, Philadelphia, PA, USA) was used, and for SDF
imaging a MicroScan Video Microscope (MicroVision Medical Inc.,
Amsterdam, The Netherlands) was employed. To validate SDF
imaging, nailfold capillary diameters and red blood cell velocities
were measured in the exact same capillaries using OPS and SDF
imaging. For quantitative comparison of the quality of sublingually
acquired microcirculatory images, an image quality quantification
system was developed to score venular and capillary contrast and
sharpness on scales from O to 1.

Results After introduction of a scaling factor to correct for the
slightly higher magnification of the SDF device with respect to the
OPS device, equal quantitative results for capillary diameters and
red blood cell velocities were obtained. Venular contrast and
sharpness were shown to be comparable for OPS and SDF
imaging. Capillary sharpness and contrast, however, were shown
to be significantly higher using SDF imaging (Figure 1). Venular
granularity, in addition, was more clearly observable employing the
SDF device.

Figure 1 (abstract P63)

Sidestream dark-field (SDF) imaging versus orthogonal polarization
spectral (OPS) imaging: capillary contrast and sharpness.
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Conclusions SDF imaging provided significantly higher image
quality by the use of stroboscopic LED ring-based SDF illumi-
nation. It is anticipated that SDF imaging will serve as a reliable
imaging modality for the clinical assessment of the microcirculation
and will enhance computer-aided image analysis.
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Introduction Endothelial dysfunction is thought to be an important
mechanism of organ failure in sepsis. We hypothesised that
endothelial function (EF) would be impaired in adult patients with
sepsis; that it would improve with treatment; and that the degree of
its impairment would correlate with disease severity and outcome.
Methods EF was measured using a novel, noninvasive technique
at the bedside (reactive hyperaemia peripheral arterial tonometry
(RH-PAT)) in three groups: patients with sepsis requiring
admission to the ICU (ICU sepsis); patients with sepsis requiring
hospital but not ICU admission (ward sepsis); and control patients
without sepsis. Measurements were taken on days 0, 2 and 7 in
the sepsis patients and at baseline in the control patients.

Results Planned interim analysis was performed on 38 ICU sepsis
patients, 19 ward sepsis patients and 28 control patients. The
mean (95% CI) baseline RH-PAT index was significantly lower in
ICU sepsis (1.56 (1.41-1.71)) than in control patients (2.03
(1.87-2.19)), P = 0.0001. It was intermediate in the ward sepsis
group: baseline RH-PAT index = 1.72 (1.52-1.92) (P = 0.02 cf
controls, not significant cf ICU sepsis). See Figure 1. The RH-PAT
index improved markedly in the ward sepsis patients over the first 2
days (1.72 (1.52-1.92) to 2.29 (2.08-2.57); P = 0.0004); how-
ever, it did not change significantly in the ICU sepsis patients (1.56
(1.41-1.71) to 1.77 (1.566-1.98)).

Conclusions Noninvasive measurement of EF is feasible in sepsis.
EF in sepsis is initially markedly impaired. It improves over the first
2 days in those patients with moderate sepsis but not in those with

Figure 1 (abstract P64)
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sepsis requiring ICU admission. These data will be further analysed
to explore correlations, and blood samples have been stored for
the measurement of serum arginine and markers of endothelial
activation.

P65
Microcirculatory investigation in severe trauma injury

E Grigoryev
Medical University, Kemerovo, Russian Federation
Critical Care 2008, 12(Suppl 2):P65 (doi: 10.1186/cc6286)

Introduction Disturbances of regional microcirculation do not
correlate with the global indices of perfusion such as the cardiac
index and cardiac output. Research of local regional micro-
circulation must therefore be useful for diagnostic and prognostic
value. The aim of study was to research the diagnostic and prog-
nostic consequence of the microcirculatory indices in severe
trauma injury.

Methods Thirty-four patients with severe trauma injury were
entered into a prospective trial (scale TRISS, excluding patients
with penetrating trauma and severe head injury). The patients were
divided into two groups according to the TRISS scale: group 1
(TRISS 10-15 points, lethal probability 30%, favorable outcome)
and group 2 (TRISS 16-25 points, lethal probability >30%,
unfavorable outcome). The standard of the intensive therapy
included respiratory support, infusion therapy and sedation/muscle
relaxation, and analgesia. We investigated the red blood cell flux by
laser Doppler flowmetry (perfusion unit) — the device was placed
on skin and antral gastric mucosa (LAKK 01, Russia); noninvasive
hemodynamic monitoring with thoracic bioimpedansometry (Diamant
M, Russia) and invasive by PiICCO+ in unstable patients (Pulsion,
Germany). The characteristics of blood gas and oxygen
consumption were evaluated by Bayer RapidLab (Bayer, Germany)
and lactate/pyruvat concentration (Boeringer Mannheim, Germany).
The dates were analyzed by t test, Fisher criteria. P < 0.05 was
considered statistically significant.

Results The serum lactate/pyruvate level was increased in both
groups of patients on day 1 (m = SD, 3.5 £ 1.2 vs 3.8 = 1.0 mmol/l;
nonsignificant). According to laser Doppler flowmetry the skin and
the mucosa perfusion were decreased versus the control group
(red blood cell flux 0.45 + 0.12 in control vs 0.12 * 0.03 in
perfusion unit; significant). Group 1 was defined as a normalization
of perfusion to day 2, whereas the disturbances of microcirculation
remained in group 2 up to day 2. The microcirculatory index was
not correlated with cardiac index (r = 0.26, nonsignificant). The
extra lung water index by PiCCO+ was correlated with the
microcirculatory index (r = 0.56, P < 0.05): group 1 associated
with a normal index versus group 2 with increased extra lung water
(13 £ 4 vs 23 £ 12; significant).

Conclusions The recovery of the microcirculatory index (red blood cell
flux) is associated with favorable outcome in severe trauma patients.
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Assessment of tissue hypoperfusion by subcutaneous
microdialysis during septic shock: cases with bacteremia
versus nonbacteremia
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Introduction Plasma lactate has been used as a better marker of
tissue hypoperfusion in patients with sepsis. Plasma lactate

elevation can be delayed compared with tissue hypoperfusion.
Microdialysis has been used for an assessment of tissue
hypoperfusion in the area of neurosurgery; however, limited studies
have been published in the area of septic shock. We hypothesized
that septic patients with bacteremia (BA) suffered from more
severe hypoperfusion than those with nonbacteremia (Non-BA).
We therefore investigated subcutaneous lactate and lactate/
pyruvate ratio in cases with BA versus Non-BA for an assessment
of tissue hypoperfusion in both groups.
Methods Cases with septic shock were enrolled between April
2006 and November 2007 in a mixed ICU of a tertiary care
hospital in Japan. Microdialysis (CMA/Microdialysis, Sweden) was
used as in a previous study [1]. Lactate, pyruvate and glucose in
subcutaneous tissue of cases with BA and Non-BA were
measured three times with 8-hour intervals after ICU admission.
Two groups were then compared in terms of above measurements.
All data were reported as medians and interquartile ranges (IQR).
The Mann—-Whitney U test was used for statistical analysis and P <
0.05 was considered statistically significant.
Results Fourteen cases were evaluated; the male/female ratio of
BA was 2/5 (age 62-86 years) and Non-BA was 4/3 (age 57-88
years). No difference of APACHE Il score was observed (mean:
BA 30 vs Non-BA 29). The lactate level (mmol/l) in BA (median
3.8, IR 1.9-5.4) was significantly higher than in Non-BA (median
1.9, IOR 1.6-2.6) (P = 0.012). The glucose level (mmol/l) in BA
(median 3.9, IQR 2.6-7.1) was significantly less than that in Non-
BA (median 6.3, IQR 4.9-10.1) (P = 0.004). The lactate/pyruvate
ratio in BA (median 1.8%, IQR 1.4-2.5%) was significantly higher
than those in Non-BA (median 1.4%, IQR 1.2-1.6%) (P = 0.023).
Conclusions Our data suggest that tissue ischemia was more
prominent in septic patients with BA than those with Non-BA.
Microdialysis can be a promising method to differentiate between
septic shock with BA and Non-BA.
Reference
1. Ungerstedt U, et al.: Microdialysis - principles and applica-
tions for studies in animals and man. J Intern Med 1991,
230:365-373.
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Introduction In sepsis the link between the systemic inflammatory
response and the development of multiorgan failure is represented
by microcirculatory and mitochondrial distress syndrome, which
causes an important cellular deoxygenation not corrigible exclusively
with a restoration of a normal hemodynamic state and a satisfactory
systemic transport of oxygen. We determine the changes caused by
a stagnant ischemia in the tissue oxygenation with near-infrared
spectroscopy (NIRS) in patients with severe sepsis, during therapy
with activated protein C (APC), evaluating whether APC influences
tissue saturation (index of O,ER) and whether alterations of the
hemodynamic state are connected with these changes.

Methods A prospective observational study. We evaluated 10
septic patients (treated with APC) from December 2005 to
September 2007. We carried out evaluation with NIRS of the
tissue oxygen saturation (StO,) with the InSpectra spectrometer
(Hutchinson Technology Inc., MN, USA), putting a probe of 15 mm
into the brachioradialis muscle of the patients. The measurements
were made in five steps: pre-APC, at 24 hours, at 48 hours, at



72 hours, at 96 hours and 24 hours after the end of the infusion
(post-APC). Each measurement (of the basic StO, and of the
slope during and after the ischemia) is registered and transformed
from the InSpectra Analysis software. The parameters are studied
with the Wilcoxon nonparametric test for repeated measurement
(P<0.05).

Results The increase of the basic StO, during and after the
treatment and its decrease during the arterial occlusion are
statistically relevant (P < 0.05). The increase of the StO, slope
after arterial occlusion is statistically relevant starting from the
second day of infusion of APC (P < 0.03).

Conclusions There is an improvement of all the NIRS parameters
after the infusion of APC; that is, an increase of O,ER. We have to
verify whether that increase is connected either with a reduced
shunt effect in the microcirculation or with the end of metabolic
downregulation that involves the mitochondrial system. NIRS has
been used in this study for the first time during treatment with APC.
Spectroscopy and videomicroscopy focus our attention on
perfusion and tissue oxygenation, which it is not possible to
separate during the evaluation of severity, of therapeutic choice
and of the treatment response of severe sepsis.
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Introduction Tissue oxygenation (STO,) measured by near-
infrared spectroscopy (NIRS) has been shown to correlate with the
global oxygen delivery index (DO,l) in both humans and animals
during haemorrhagic shock and its fluid resuscitation [1]. This is a
pilot study to determine whether STO, can be used as a surrogate
marker of DO,l with a view to utilising this simple noninvasive
technique to guide intraoperative haemodynamic therapy.
Methods Eighteen patients undergoing major abdominal surgery
were recruited from a London teaching hospital. All patients
received the same induction and maintenance anaesthesia. Ten
patients were actively haemodynamically optimised to a DO,
>600 ml/min/kg with fluid resuscitation. The DO,| was determined
using an oesophageal Doppler probe cardiac output monitor
(CardioQ; Deltex Medical, UK). The STO, of the thenar muscle
was determined using the InSpectra STO, (Hutchinson
Technology, USA). Paired measurements of the DO,| and STO,
were taken every 20 minutes from the start of surgery.

Results The average patient age was 67 (30-84) years; seven
(39%) were female. A total of 173 paired observations were made.
The median (IQR) for the DO, and STO, were 454
(332.5-595.5) and 88 (83-93), respectively. There was no
correlation between the DO,l and STO, (Figure 1; r= 0.1, P >
0.1). In addition there is no statistically significant difference in
STO, when the DO,l > 600 ml/min/m? (paired t test, P = 0.6).
STO, did not track the changes in DO,|.

Conclusions There is no clear relationship between STO, and the
DO,| during major abdominal surgery. STO, in the intraoperative
period cannot currently be used as a surrogate marker for oxygen
delivery in this group of patients.

Reference
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mixed venous oxygen saturation for evaluation of patients
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Introduction Crookes and colleagues demonstrated that a
decreased thenar muscle tissue oxygen saturation may reflect the
presence of severe hypoperfusion (shock) in trauma patients better
than traditional hemodynamic parameters [1]. Near-infrared
spectroscopy (NIRS) may be a novel method for rapidly and
noninvasively assessing changes in tissue level oxygenation. The
purpose of this study was to compare and correlate NIRS
measurements (StO,) with central venous blood saturation
measurement (ScvO,) in the setting of compromised systemic
perfusion in critical patients in the emergency department (ED).
Methods A prospective, nonrandomized, observational, study in
patients >18 years, admitted to the critical care area (CAT 1) of
the ED with various complaints classified as cardiovascular,
pulmonary, neurological, trauma or gastrointestinal etiology (n =
500). The NIRS probe was applied to the right thenar eminence
and data were collected and stored for analysis. StO, and ScvO,
monitoring was performed within 15 minutes of admission to CAT
1, and values were recorded at a single point in time. The ED
physicians were blinded to StO, values. Exclusion criteria included
the Do Not Resuscitate status, peripheral vascular disease, cardiac
arrest, amputated upper extremities or skin abnormalities in the
monitoring site as well as refusal to participate.

Results StO, correlation analysis was performed against all
continuous variables. Subsequently, ANOVA was run for all of the
continuous variables allowing pairwise comparisons. For this
cohort of 500 patients, 305 paired data points of StO, and ScvO,
were compared. StO, and ScvO, had a strong linear correlation
that was statistically significant (r = 0.76, P < 0.001). We also
observed that the time spent below an StO, <75% was
associated with an APACHE score greater than 15 and also was
associated with a higher admission rate to the ICU (P = 0.05).
Conclusions NIRS has demonstrated with significance that there
is a strong correlation with StO, and ScvO,, in critically il patients
presenting to the ED. There also appears to be an association
between the time a patient spends below an StO, <75% with an
increased APACHE score and ICU admission.
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Introduction Ischaemic preconditioning (IP) describes the process
whereby a tissue exposed to brief sublethal periods of ischaemia
becomes protected from longer lethal episodes of ischaemia. One
mechanism by which skeletal muscle may effect protection from
ischaemic insult is to reduce the resting rate of oxygen
consumption (VO,) following a preconditioning stimulus. Tissue
oxygen saturation (StO,) reflects the dynamic balance between
oxygen supply and utilisation. We hypothesised that using near-
infrared spectroscopy to measure thenar eminence StO, repeated
arterial occlusion of the upper arm would induce an IP effect.
Methods The study was approved by the UCL Research Ethics
Committee and written consent was obtained from 20 healthy
volunteers. StO, was measured using the InSpectra Tissue
Spectrometer (Model 325; Hutchinson Technology Inc., USA). The
tissue spectrometer probe was attached to the left thenar
eminence and a blood pressure cuff was placed around the left
upper arm. The repeated arterial occlusion forearm ischaemia
model (RAOFIM) consisted of resting measurements and then a
cycle of four cuff inflations (200 mmHg, 3 min) and four deflations
(5 min). Finally the cuff was inflated for 3 minutes on the right
upper arm while the StO, was measured from the right thenar
eminence. Paired t tests were used to compare rates of oxygen
desaturation; P < 0.05 was considered statistically significant.
Results There was a fall in thenar eminence StO,, during all arterial
occlusions. The rate of decline of StO, was significantly reduced
during the fourth inflation (0.160%/s) as compared with the first in
the left arm (0.213%/s), P < 0.001. There was an increase in the
rate of StO, decline in the right arm (0.268%/s) when compared
with the first left occlusion (P < 0.001).

Conclusions The data from this pilot study demonstrate that,
following preconditioning using a RAOFIM, the rate of oxygen
desaturation in resting skeletal muscle during subsequent arterial
occlusion manoeuvres is reduced. This could be explained by a fall
in resting muscle VO, as a result of the preceding short ischaemic
stimuli and therefore represents evidence of IP in skeletal muscle.
These data do not provide evidence to support a remote IP effect
in the contralateral arm.
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Introduction Near-infrared spectroscopy is a novel method for rapid
and noninvasive assessment of tissue oxygen saturation (StO,). An
association between StO, and oxygen delivery has been
demonstrated during shock, trauma and resuscitation. We
conducted a pilot observational study in which the aims were to
measure changes in StO, during the perioperative period for
scheduled cardiac surgery and to explore correlations between
StO,, and routine haemodynamic measures.

Methods The study was approved by the UCLH Joint Research
Ethics Committee. Written informed consent was gained from 74
patients undergoing scheduled coronary artery bypass grafting
(CABG) and valvular surgery requiring cardiopulmonary bypass
(CPB). The thenar eminence StO, was measured continuously
during the perioperative period for a maximum of 24 hours using
the InSpectra Tissue Spectrometer (Model 325; Hutchinson
Technology Inc., USA). Haemodynamic variables were collected
from patient records. The mean StO, was calculated for various
time points within the study.

Results The tissue spectrometer performed well throughout the
study. From a baseline of 81.7% the StO, rose significantly during
induction of anaesthesia to 88.5% (P < 0.001). Prior to and during
CPB the StO,, fell to a minimum of 77.6%, and rose significantly to
83.1% after CPB (P < 0.001). The mean StO, decreased during
the ICU stay to a minimum of 70.0% at 2 hours post operation.
There was marginal association between StO, measures and
haemodynamic changes although all analyses resulted in areas
under ROC curves <0.70.

Conclusions The present study demonstrates interesting changes
in tissue StO, during the perioperative period surrounding
scheduled cardiac surgery. The trends suggest a fall in StO,
throughout CPB and during early recovery in the ICU. Changes in
StO, may reflect underlying tissue perfusion; therefore the
utilisation of StO, as both an index for tissue hypoperfusion and as
a therapeutic goal needs further exploration.
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Near-infrared spectroscopy during stagnant ischemia: a
marker of ScvO,-SvO, mismatch in septic patients with
low cardiac output
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Critical Care 2008, 12(Suppl 2):P72 (doi: 10.1186/cc6293)

Introduction Monitoring of oxygen saturation in the superior vena
cava (ScvO,) was suggested as a simpler and cheaper assess-
ment of the global DO,:VO, ratio and was used successfully as a
goal in treatment of patients with septic shock and severe sepsis
[1]. In patients with low cardiac output (CO) the difference
between SvO, and ScvO, is more expressed and problematically
large confidence limits and poor correlation were found between



the two values [2]. The thenar muscle oxygen saturation (StO,)
measured with near-infrared spectroscopy (NIRS) during stagnant
ischemia (cuff inflation-induced vascular occlusion) decreases
slower in septic shock patients [3]. This may be due to slower
muscle tissue oxygen consumption in sepsis. This phenomenon
possibly contributes to the ScvO,-SvO, mismatch in patients with
low CO by adding more oxygenated venous blood to flow through
the superior vena cava. The aim of present study was to determine
the relationship between the StO, deceleration rate and the
Scv0,-SvO, difference in septic patients with low CO.

Methods In septic patients with low CO and no signs of
hypovolaemia, catheterization with a pulmonary artery floating
catheter was performed. Blood was drawn from the superior vena
cava and pulmonary artery at the time of each StO, measurement
in order to determine ScvO, and SvO,. The thenar muscle StO,
during stagnant ischemia was measured using NIRS (InSpectra™)
and the StO, deceleration rate (StO,%/min) was obtained using
the Inspectra Analysis Program V2.0.

Results Fifty-four patients (47 male, seven female), age 68 + 13
years, SOFA score 12.2 £ 2.5 points. Cl 2.5 & 0.7 [/min/m2, SvO,
67 + 10%, ScvO, 77 £ 8%. Lactate 3.5 + 3.0 mmol/l, CRP 127 £
78 mg/l. NIRS data: basal StO, 89 *+ 8%, deceleration rate
-12.6 £ 4.9%/min, StO, deceleration rate versus ScvO,-SvO,
0.651, P=0.001(Pearson correlation, P value).

Conclusions The StO, deceleration rate during cuffing is inversely
proportional to the difference between ScvO, and SvO, in septic
patients with low CO. When using ScvO, as a treatment goal, this
simple noninvasive NIRS measurement might be useful to discover
those patients with normal ScvO, but probably abnormally low
SvO,,
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Introduction Central venous saturation ScvO, proved a useful
alternative to mixed venous saturation, and also a reliable
parameter to evaluate the oxygen debt in emergency and intensive
care [1-3]. Under special circumstances of anatomical or
coagulation disorders, however, canulation of the jugular or
subclavian veins are not recommended. In these cases the femoral
vein has to be catheterised. The aim of our prospective study was
to investigate the relationship between the ScvO, measured in the
superior vena cava (ScvsO,) and in the inferior vena cava (ScviO,).
Methods After local ethics committee approval every ICU patient
with two central venous catheters (one subclavian/internal jugular
and one femoral) entered the study. Parallel blood gas analyses
were performed in random, whenever ScvO, was requested by the
attending physician. Vital parameters (heart rate, mean arterial
pressure, Glasgow Coma Scale, respiratory parameters) and the
dose of vasopressor and sedative drugs were also recorded.
Results were compared using Wilcoxon test, Pearson correlation
and Bland-Altman plots.

Results In 13 patients 47 matched pairs were compared. Although
ScvsO, = median 79% (range: 50-85) was significantly higher
than ScviO, = 71% (45-87), P < 0.001, there was significant
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correlation between the two variables (r = 0.690, P < 0.001).
Bland—Altman plots showed a mean bias of 7.6% with lower and
upper levels of agreement of —=5.6 and 20.7, respectively. The dose
of vasopressor (norepinephrine) and dose of sedative (propofol)
had a significant influence on the measured difference between the
investigated variables (r=0.562, £<0.001; r=0.538, P< 0.001,
respectively).

Conclusions The preliminary results of this study show that
ScviO, underestimates ScvsO,, with a low level of agreement and
that this difference is affected by vasopressor support and
sedation. ScviO, may be useful, however, for monitoring the trend
of ScvsO,,.
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Introduction The aim of the present study was to evaluate the
mortality prediction power of central venous oxygen saturation
(ScVO,) in critically ill patients suffering from major trauma and
head trauma.

Methods In an ED, eight-bed, ICU of a teaching hospital from
January 2004 to November 2007, all patients with major trauma
(RTS < 10) and head trauma were included in the study. On the
basis of the severity of head trauma the patients were divided into
two groups: severe (GCS < 8; n = 91) and moderate head trauma
(GCS >8 < 12; n=1186). Each group was in turn divided into two
other groups: patient survivors and dead patients. In each
subgroup, the age, sex, ISS, SAPS II, worst ScVO, on the first day
from trauma (emogasanalysis of venous blood sampled by a
catheter inserted in the superior vena cava 2 hours from trauma),
and worst lactate level in circulating blood on the first day from
trauma were compared. Statistics were performed with the
Student t test and the y? test.

Results The results showing a significant
summarized in Table 1.

difference are

Table 1 (abstract P74)

Severe head trauma Moderate head trauma

Survivors Dead Survivors Dead

(n=176) (n=15) (n=99) (h=17)
ISS (pt) 30.3+10.7 434%x18° 279%x16 41.1 £16.3°
ScVO, (%) 717 62 + 9* 737 7517
Lactate (mmol/l) 35+1.9 9+ 5.4° 29+1.6 6.1 + 4°

Data presented as the mean = SD. *P < 0.05, °P < 0.01.

Conclusions ScVO, seems to be predictive of major outcome in
severe head trauma but not in moderate head trauma. Venous
mixing of the superior vena cava could play a role in this difference.
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study and preliminary results
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Introduction Benefits of central venous oxygen saturation (SCVOQ)
optimization, at early stages of severe sepsis and septic shock,
have been shown [1]. Discontinuous ScvO, measurement has not
been studied earlier. The purpose of our study was to compare
continuous and discontinuous ScvO, in terms of the number of
therapeutic interventions in septic patients.

Methods After approval by our institutional ethics committee, 16
patients with severe sepsis or septic shock were included in this
prospective study. Patients were randomly assigned to the
continuous ScvO, group (central venous catheter; Edwards
Lifescience X3820HS ) or to the discontinuous ScvO, group.
Blood pressure, heart rates and pulse oxymetry were continuously
monitored and the lactate concentration measured in all patients. In
both groups we noted that the number of therapeutic interventions
due to the ScvO, value is <70%. Statistical analysis used the
Fisher test exact for qualitative variables and the Student ¢ test
(Mann—Whitney) for quantitative variables. P < 0.05 was considered
significant.

Results There were no significant differences between the groups
with respect to baseline characteristics. The median number of
therapeutic interventions was significantly higher in the continuous
ScvO, group (13 vs 7, P = 0.016). No significant differences
occurred between the length of stay in the two groups. See Table 1.

Table 1 (abstract P75)

Comparison between continuous and discontinuous central
venous oxygen saturation

Continuous Discontinuous P value
Age 6317 66.8+5.6 0.64
Weight 63+17 73+8.9 0.44
MODS 6.62 + 3.9 6.121+1.8 0.87
APACHE | 188+ 74 18.1 £ 6.8 0.87
Length of stay 6.1 £ 2.51 10.2£5 0.95
Therapeutic interventions 13 (6-19) 7 (4-12) 0.01*

*Significant at P < 0.05.

Conclusions These preliminary results showed that continuous
ScvO, measurements increase the number of therapeutic
interventions. We conclude that continuous measurement of
ScvO, is helpful for early therapeutic interventions. Controlled trials
of sufficient size, however, are needed to confirm these results.
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Introduction The objective of this study was to evaluate the clinical
outcomes of patients who required intraoperative blood
transfusion, aiming to compare the pretransfusion hematimetric
values with tissue perfusion markers.
Methods A prospective single-center cohort study. Patients were
selected in the operative room of a tertiary hospital. Adult patients
who required blood transfusion during the intraoperative period
were included in the study. Arterial and central venous blood
samples were collected at the moment in which the blood
transfusion decision was made.

Results Sixty-one patients were included, with a mean age of 68

years. The POSSUM score was 36.2 + 10.3 and the MODS score

was 2.4 = 1.9. At the time of the blood transfusion the mean
hemoglobin level was 8.4 £ 1.8 g/dl. The overall inhospital
mortality rate was 24.6%. The ScvO, cutoff point for the ROC

curve was equal to 80% (AUC = 0.75; sensitivity = 809%;

specificity = 65.2%). Patients who received a blood transfusion

and had ScvO, < 80% (n = 29), in comparison with those with

ScvO, > 80% (n = 32), had lower mortality rates (12.5% vs

47.1%; P = 0.008) and lower incidence of postoperative compli-

cations (58.9% vs 72.9%: P = 0.06). Blood transfusion with a

ScvO, < 80% was also associated with reduced use of vaso-

pressors (5.9% vs 36.8%; P = 0.009), lower incidence of

hypoperfusion (17.6% vs 52.6%; P = 0.009) and lower incidence
of infection (23.5% vs 52.6%; P = 0.038) in the postoperative
period.

Conclusions In patients submitted to major surgery, the ScvO,

appears an important variable to be taken into consideration to

decide for or against blood transfusion, since transfusions with
adequate perfusion, reflected by ScvO, > 80%, are associated
with higher mortality rates and worse clinical outcomes.
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Introduction Hyperlactatemia and low central venous saturation are
commonly encountered in critically ill patients and carry a prognostic
significance in those with sepsis. Few reports, however, have
examined the relationship between these parameters immediately
after cardiac surgery and clinical outcome. We examined the ability
of the arterial plasma lactate concentration and central venous
saturation to predict patient outcome after cardiac surgery.

Methods We performed a consecutive observational study in a
university hospital. A total of 125 patients undergoing cardiac
surgery were studied. Demographic data were analyzed. Samples
of arterial lactate, arterial gases, and central venous saturation
were collected at the time of admission in the ICU, 12 and 24
hours later. Univariate and multivariate analyses were performed.



Results Of the 125 patients in this study, 115 (92%) patients
survived and 10 (8%) died. The lactate level was higher in
nonsurvivors than in survivors (P < 0.001). A higher lactate level
(>8.8 mmol/l) was an independent predictor of death (OR = 23,
95% CIl = 3.9-136), of occurrence of arrhythmias (OR = 5.36,
95% Cl = 1.9-15), renal dysfunction (OR = 9.93, 95% CI =
2.9-34), and shock (OR = 67.2, 95% Cl = 6.4-710). There were
no relationships of higher level of lactate and longer time of stay in
the ICU, cardiac dysfunction or myocardial ischemia. Low central
venous saturation (<60%) was an independent predictor of
arrhythmias (OR = 12.74, 95% Cl = 3.45-47), infection (OR =
6.61, 95% Cl = 2.2-19.6), shock (OR = 16.7, 95% Cl = 1.8-156),
and need for transfusion (OR = 3.68, 95% Cl = 1.25-10.8). There
were no relations of low central venous saturation with cardiac
dysfunction, renal dysfunction or myocardial ischemia.
Conclusions In this observational study, the postoperative plasma
arterial lactate and central venous saturation concentration strongly
and independently predicted the outcome after cardiac surgery.
These findings suggest that these parameters may be markers of
prognosis after cardiac surgery and support the role of
hemodynamic optimization in reducing complications.
Reference
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Introduction The purpose of this study was to determine whether
earlobe capillary blood gas sampling, performed by nonmedical
staff, provides a clinically acceptable estimate of the pH, pCO,
and pQ, in critically ill adults.

Methods Paired samples (arterial and capillary) were obtained from
patients aged 16 years and over admitted to the general intensive
therapy unit who had an arterial line in situ. Details of the severity of
illness, use of vasoactive agents and complications were recorded.
Results One hundred and thirty-one paired independent samples
were obtained from 142 patients. Mean age 60 (18-87) years,
mean APACHE Il score 20 (5-44). Bland—Altman analysis was
used to compare arterial and capillary pH, pCO, and pO,,
respectively. See Table 1. The use of vasoconstricting drugs had
no significant effect on the mean differences between arterial and
capillary values for pH, pCO, or pO, (P = 0.4, 0.8 and 0.7,
respectively). For high arterial pCO, tensions (>6.5 kPa), capillary
measurements showed a mean bias of 0.95 kPa with limits of
agreement of —0.22 to 2.12 kPa. For hypoxic patients (PaO,
<10kPa), capillary sampling had a mean bias of 0.05 kPa with
limits of agreement of —-1.08 to 1.17 kPa. There were no
complications of capillary sampling in terms of bruising, bleeding or
infection. It took significantly longer to obtain capillary samples
than arterial ones (35 s, P< 0.001).

Table 1 (abstract P78)

Parameter Mean bias Limits of agreement
pH -0.02 -0.07 to 0.02
pCO, (kPa) 0.35 -0.62t0 1.33
pO, (kPa) 1.05 -2.410 4.5
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Conclusions Capillary earlobe sampling provides a reliable

estimation of the arterial pH and pCO,, in critically ill patients. For

pO, estimation, the technique has a higher level of agreement

when the arterial PO, is below 10 kPa. Capillary earlobe blood

sampling would be a reliable method of monitoring for patients

who do not have an arterial line in situ and can be performed

without complications by nonmedical personnel.
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Introduction Placement of central venous catheters is frequently
associated with serious complications. Arterial puncture is the
most common mechanical complication associated with internal
jugular vein access procedures (IJVAP). The influence of emergent
indication as a sole risk factor for arterial puncture during IJVAP
has not been fully explored. We evaluated the impact of emergent
IJVAP, performed in the operating room, on the carotid arterial
puncture rate.

Methods We analyzed all landmark techniques of guided IJVAP
that were performed by either the anterior or the posterior
approach, using the Seldinger technique in the operating theater
during a 2-year period. All IJVAP were defined either as elective or
emergent. A procedure was defined as emergent if the
anesthesiologist judged that any delay would be harmful. The side
of the puncture site was chosen according to clinical necessity.
The puncture side, number of cannulation attempts, the time
relationship between surgical incision and IJVAP, and the number
of arterial punctures after cannulation were recorded. Correct
placement of the central venous catheter was confirmed by free
venous blood return, free flow of fluid through all ports of catheter
and postinsertion chest X-ray scan.

Results We analyzed 86 IJVAP performed in the operating room
(22 left-sided and 64 right-sided). In 32 cases, IJVAP were
performed as emergent (37.2%). The overall rate of carotid artery
puncture was 9.30%. Arterial puncture following emergent IJVAP
occurred in seven cases (21.87%). After elective IJVAP, accidental
arterial puncture occurred in only one case (1.85%). This
difference was statistically significant (P = 0.003). Emergent JVAP
were considerably associated with repeated cannulation attempts
(P < 0.001). In 16 cases (50%), emergent IJAVP were performed
after surgical incision, including five cases of unintentional carotid
puncture. Although the arterial puncture frequently occurred after
postincisional emergent IJVAP, the difference was not statistically
significant (31.25% vs 12.15%; P = 0.15).

Conclusions Emergent internal jugular vein cannulation might be
identified as a factor associated with an increased arterial puncture
rate.
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Introduction The placement of a central venous catheter is a
common practice in the ICU and the incidence of mechanical
complications occurs is 5-19% of patients. In this study we
compare the ultrasound approach with classic landmark technique
in terms of reduction of mechanical complications and the number
of attempts needed for the cannulation of the internal jugular vein.
Methods We examined 31 patients admitted to the ICU: in 20 of
them the cannulation of the internal jugular vein was obtained using
real-time ultrasound guidance, while in 11 patients we employed
the landmark technique (axial approach).We recorded the number
of complications and the number of attempts, correlating with the
experience of the operator. All data were statistically examined with
Student's t test (number of attempts) and Fisher's test for count of
odds ratio (incidence of complications).
Results We reported 9% of complications in the landmark group
(one accidental arterial puncture) and 6% in the ultrasound group
(one pneumothorax). The odds ratio for these data is 0.5 (95%
Cl= 0.006-45.4). We found a statistically significant difference in
the number of attempts performed, with a lower value in the ultra-
sound group (mean * SD, ultrasound 1.1 * 0.30 vs landmark
technique 1.7 £ 0.78; P = 0.034). No difference in the number of
attempts was evidenced by the experience of the operator using
the ultrasound approach. See Figure 1.
Conclusions Our data confirm that use of ultrasound for central
venous catheter placement is safer and is associated with a lower
risk of complications than the classical approach, especially for
low-experience operators.
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Is there a ‘safe mean airways pressure’ in preterm babies
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Introduction Airway pressure limitation is a largely accepted
strategy in neonatal respiratory distress syndrome (NRDS), yet a
lot of debate persists about the exact level of mean airways
pressure (M-PAW) that can be safely used. The aim of the present
study was to examine whether the echocardiographic evaluation of
tricuspid regurgitation (TR) and right ventricular function (RVF) may
help to indirectly solve this problem.
Methods A retrospective study. Thirty preterms were enrolled and
divided into two groups: Group A (control group), 15 patients;
Group B, 15 patients. Mean gestational age 32 *+ 1 weeks, body
weight 1.65 * 0.55 kg, with a diagnosis of NRDS [1]. All of the
patients were treated with surfactant therapy (curosurf 100 mg) for
grade 3 and grade 4 NRDS and with high-frequency pressure-
controlled ventilation: peak pressure according to body weight,
PEEP 3 £ 2 cmH,0, I:.E = 1:1.5, breath rate >80 %+ 10, FiO, 50 +
15%. In Group B the M-PAWSs were reduced according to our
echocardiographic evaluations. TR and RVF (pulmonary arterial
systolic pressure (PAPs and PAPd), flattening to the left of the
interventricular septum) were monitored daily (SONOS 5500-
Philips echocardiography machine equipped with 8-12 MHz
probes), until beginning weaning from mechanical ventilation.
Results Signs of right ventricular dysfunction (moderate to severe
TR, flattening of interventricular septum, PAPs >36 mmHg) were
observed especially in group A with a M-PAW of 14 + 3 cmH,0.
The duration of mechanical ventilation was 24 hours longer in
group A than in Group B (P < 0.005 with the Student ¢ test).
Conclusions This small experience shows that RVF worsens while
increasing the M-PAW over 11 cmH,O. This event could increase
the weaning time in those patients. Even though a large number of
patients should be enrolled in our future studies, we believe that
any occurrence of right ventricular dysfunction should be
immediately corrected, reducing M-PAW with the help of
echocardiography.
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Introduction Data investigating the clinical importance of right
ventricular dysfunction (RVD) in liver disease are sparse. The use
of a modified pulmonary artery catheter with a fast-response
thermistor to assess the right ventricular ejection fraction (RVEF)
and right ventricular end-diastolic-volume index (RVEDVI) can aid
in the diagnosis of and guide appropriate therapy for RVD in
critically ill patients. In a previous study, RVD was defined as RVEF
< 529% and RVEDVI > 92 ml/m2 [1]. We aimed to investigate the
prevalence of RVD in a heterogeneous group of patients with



multiorgan failure and liver disease admitted to a specialist liver
ICU. In addition, differences in right ventricular function were
compared in patients in acute liver failure (ALF) and with acutely
decompensated chronic liver disease.

Methods Over a 24-month period, hemodynamic data for 16
patients were analyzed. Patients with known significant tricuspid
regurgitation and arrhythmias were excluded. Patients were grouped
according to etiology into ALF and acute-on-chronic liver disease
(AoCLD). Comparison of hemodynamic data was performed using
Mann—-Whitney U tests.

Results See Table 1. All patients showed evidence of RVD, but
the RVEDVI was higher in patients with AoCLD. The pulmonary
artery occlusion pressure (PaOP) was not different between
groups. The transpulmonary gradient (TPG = MPAP — PaOP) as a
marker of increased pulmonary vascular resistance was higher in
AoCLD patients despite similar pulmonary artery pressures.

Table 1 (abstract P82)

Results of hemodynamic parameters obtained from right heart
catheterisation

ALF patients  AoCLD patients
Parameter All patients (n=09) (n=7) P value
RVEF 36.3 36 35 NS
RVEDVI 129.3 114.7 148 <0.005
MPAP 29.5 28.4 31 NS
PAOP 16.1 18.2 133 NS
Cl 4.4 4.4 4.4 NS
TPG 135 10.1 17.9 <0.05

Conclusions RVD is common in patients with liver failure and is
more severe in AoCLD patients. Whether treatment based on
RVEF and RVEDVI monitoring in liver disease can improve patient
outcome still needs to be proven.
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Introduction It has been shown from several studies that patients
with right ventricle pressure overload often have left ventricular
(LV) diastolic dysfunction. Our aim was to evaluate LV function in
ICU patients with chronic obstructive pulmonary disease (COPD).
Methods We studied 35 patients (20 males, 15 females), mean
age 65 + 8.4 years, with COPD and without comorbidities (hyper-
tension, diabetes, coronary heart disease or heart failure). Twenty-
five healthy subjects matched for age and sex were used for
control. Using conventional echocardiography, the LV end diastolic
diameter (LVD), LV ejection fraction (EF%), right ventricle diastolic
diameter (RVD), right ventricle systolic pressure (RVSP), the
maximal velocity of E wave, maximal velocity of A wave, and E/A
ratio were assessed. Using tissue Doppler echocardiography, Em,
Am and Em/Am were calculated.
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Figure 1 (abstract P83)

COPD Controls p-value
LVD (mm) 47.2464 515453 N$
EF% 651402 674%73 NS
RVD (mm) 27421 20+1.8 <0.001
RVSP 38.4+134 21423 <0.001
E/A 0.8+0.07 13+0.2 <0.001
Em/Am 0.8240.1 12404 <0.001

Results The differences between groups are presented in Figure 1.
The parameters of the diastolic LV function, E/A and Em/Am were
significantly lower in COPD patients in comparison with healthy
subjects. There was also a significant negative correlation between
RVSP and Em/Am (r=-0.74, P<0.01) and E/A (r=0.5; P< 0.005).
Conclusions Systolic LV function is well preserved in COPD
patients but we found a severe LV diastolic impairment that might
be due to alterations of the chamber stiffness from the
hypertrophic right ventricle.
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Introduction Rodent models are often studied in critical care
research. Noninvasive cardiac output (CO) measurement is desirable
but often impractical. The present study aimed to compare a
commercially available human CO monitor, USCOM® (USCOM
Ltd, Sydney, Australia), with specialised rodent echocardiography
for noninvasive measurement of rat CO.

Methods With institutional ethics committee approval (UQ AEC
protocol 675/05), 21 anaesthetised, mechanically ventilated male
Sprague-Dawley rats (573 + 96 ¢g) were studied during
refinement and study of an endotoxic shock model. Pulsed-wave
Doppler echocardiography (15 MHz rodent probe) was used to
measure the left ventricular outflow velocity and to calculate the
stroke volume and CO. USCOM (v1.7, human neonatal algorithm;
2.2 MHz) measurements followed each echocardiographic exami-
nation. USCOM CO was measured by combining continuous wave
Doppler with the predicted outflow tract diameter (OTD-U).
Results Twenty-one paired measurements were analysed. The
mean echocardiographic CO was 113 ml/min (range 46-236).
The mean USCOM CO was 245 ml/min (range 75-553). Paired
echocardiographic and USCOM measurements demonstrated
significant correlations for heart rate (r = 0.92, P < 0.0001) and
CO (r=0.68, P = 0.001). Bland—Altman analysis of CO demon-
strated a mean bias of =131 ml/min and precision of 52 ml/min.
Linear regression analysis yielded a simple correction factor for
USCOM OTD estimation. Following application of this correction
factor (0.68 x OTD-U), the mean bias improved to —0.1 ml/min with
precision of 38 ml/min.

Conclusions Measurement of rat CO using the USCOM human
neonatal algorithm (v1.7) is not interchangeable with specialised
pulsed-wave Doppler echocardiography. We propose a simple
correction factor that should improve performance of this device in
the rodent laboratory. Incorporation into a rat-specific algorithm
should be evaluated prospectively across a range of potential
applications.
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P85

Prospective, observational study of the reliability of
achieving diagnostic quality transthoracic echocardiograpy
images in critically ill adult patients

C Weaver, N Masani, J Parry-Jones
University Hospital of Wales, Cardiff, UK
Critical Care 2008, 12(Suppl 2):P85 (doi: 10.1186/cc6306)

Introduction Echocardiography is often requested in the manage-
ment and diagnosis of hemodynamically unstable critically ill
patients [1]. Transoesophageal echocardiography (TOE) is often
considered the echocardiographic test of choice in the general
ICU patient population. This is based on studies in which trans-
thoracic echocardiography (TTE) commonly offered inadequate
images [2]. The aim of this study is to assess the quality and
quantity of images obtained in critically ill patients.

Methods Patients were recruited from February 2006 to
December 2007, when the attending consultant requested a TTE
on clinical grounds. A single operator carried out all of the TTE
procedures. Each study was performed in the 45° head-up, left
lateral position. Left ventricular function was assessed either using
Simpson’s biplane model or the 16-segment Wall motion score
index (WMSI). All studies and changes in management were
recorded in the patient's notes. Demographic, diagnostic and
severity scoring data were collected.

Results Sixty-six TTE procedures were performed. Mean age of
patients was 69 * 13 years. Eighteen out of 66 studies lacked one
or more basic views. The commonest request was for left
ventricular function, 45% were normal studies, and the commonest
changes in management were fluid boluses, inotrope changes, and
commencement of ACE inhibitor therapy. Five TOE procedures
were requested. The Simpson biplane method was obtained in
659% of the patients. The WMSI was obtained in 73% of studies. In
ventilated patients, the mean positive end-expiratory pressure
(PEEP) in the full studies was 7.7 cmH,O. The mean PEEP was
11.5 cmH,0 in the inadequate studies. The parasternal windows
were impaired by high PEEP settings.

Conclusions In 73% of the patients a full study was performed.
Studies may be impaired in patients where their respiratory support
requires PEEP > 10 cmH,0. Changes in management occurred in
60% of the patients within 48 hours. TTE should therefore be
considered the initial and principal echocardiographic investigation
in critically ill patients. In a minority of cases, inadequate views may
require progression to TOE.
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Introduction The purpose of this study was to determine the
efficacy of ultrasonography (US) in the detection of alveolar-
interstitial syndrome and pleural effusion in critically ill patients,
compared with the results of the gold standard computed
tomography (CT).

Methods Twenty-seven consecutive critically ill patients were
enrolled in this study (age = 65 % 17 years, male/female = 10/17,
APACHE Il score = 18.3 £ 6.2 and Lung Injury Score =1.0 £ 0.7).
Lung US was performed before or after CT within an interval of
20 hours by two independent physicians blinded to the results of
the CT. Ultrasound scanning of the anterior and the lateral chest
was obtained on the right and left hemithorax, from the second to
the fourth—fifth intercostal space from parasternal to midaxillary
line. The results of the US scanning in each intercostal space were
grouped into the respective lobe (superior, mid and inferior for the
right lung, and superior and inferior for the left lung) and were
compared with the findings of the CT in each lobe respectively.
Alveolar-interstitial syndrome was defined as the presence of more
than two comet-tail artifacts perpendicular to the pleural line, and
the pleural effusion was detected as a hypoechoic space above
the diaphragm.

Results The diagnostic sensitivity and specificity of US for the
alveolar-interstitial syndrome were 94.1% and 60% for the right
superior lobe, 93.7% and 100% for the right mid lobe, 76.5% and
90% for the right inferior lobe, 93.3% and 72.7% for the left
superior lobe, and 88.2% and 90% for the left inferior lobe,
respectively. Finally the sensitivity and the specificity of US for
pleural effusion were 94.7% and 100% for the right and 86.6%
and 91.7% for the left pleural effusion, respectively.

Conclusions The preliminary data of this study suggest that US
may provide essential information about the respiratory condition of
the critically ill patient. The fact that lung US is an imaging tool that
can be easily performed at the bedside, that is free of radiation
exposure and that is less costly makes it an attractive and
promising alternative to CT.
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Measurement of vena cava inferior diameter in
hemorrhagic shock diagnosis
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Critical Care 2008, 12(Suppl 2):P87 (doi: 10.1186/cc6308)

Introduction The present study aimed to investigate the usability
of the vena cava inferior (VCI) diameter as a predictor for acute
blood loss and to compare it with other parameters in patients with
shock.

Methods A total of 78 patients were included in the study. These
patients were divided into two groups, a control group consisting
of 50 healthy individuals and a study group consisting of 28 case
patients. Vital signs of both groups were taken, shock indices were
calculated and the measured VCI diameters of both groups were
compared. Furthermore, VCI diameters were also compared with
shock indices lactate, base excess and bicarbonate, and the
relationships between these parameters and mortality were
investigated.

Results Vena cava inferior expirium (VCle)-anteroposterior diameter
(AP) was 14.3 £ 3.6 mm in the study group and 29.3 + 4.8 mm in
the control group (P = 0.000), VCle-mediolateral diameter (ML)
was 8.9 £ 2.5 mm in the study group and 19.4 £ 3.6 mm in the
control group (P = 0.000), vena cava inferior inspirium (VCIi)-AP
was 10.9 £ 3.6 mm in the study group and 23.8 £ 5.0 mm in the
control group (P = 0.000), and VCIi-ML was 7.0 £ 3.8 mm in the
study group and 15.4 £ 3.2 mm in the control group (P = 0.000).
The VCI diameters of the study and control groups were
significantly different. No correlation was determined between all
VCI diameters and the shock index, heart rate, systolic blood
pressure, diastolic blood pressure, given liquid amount,
hemoglobin, hematocrit, white blood cells and base excess.



Lactate (r = 55) was correlated with all VCI diameters; however,
this correlation was better for VCle-ML. The shock index was less
correlated with base excess and lactate (r = 37 and 43, respec-
tively). A significant decrease was found in diastolic blood pressure,
VCle-ML and VCIi-ML in addition to lactate, bicarbonate and base
excess when dead and alive patients were compared (P < 0.05).
Conclusions The VCI diameter can give more reliable information
compared with the shock index and other parameters, especially in
trauma patients, to determine acute blood loss, and it can be used
as a follow-up parameter of hemorrhagic shock. A decreased VCI
diameter measured on admission in patients with hemorrhagic
shock might be a predictor of high mortality.
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patients
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Introduction Although superiority of dynamic parameters compared
with static values of preload is widely accepted, predicting fluid
responsiveness in spontaneously breathing patients is still a
challenging problem. A sudden increase in intrathoracic pressure
during the Valsalva maneuver transiently impairs venous return and,
only in preload-dependent patients, decreases the stroke volume
and arterial pulse pressure (PP). We designed this study to assess
the predictive value of arterial pressure response to a Valsalva maneu-
ver for fluid responsiveness in spontaneously breathing patients.
Methods In 27 spontaneously breathing patients, the Valsalva
maneuver, consisting of a forced expiration through a closed
mouthpiece, was performed. Patients were encouraged to maintain
a constant pressure of 30 cmH,O for 10 seconds. The Valsalva
pulse pressure variation (AVPP) was defined using the maximum
PP at the beginning of the strain (PP, ,) and the minimum PP
(PP») according to the known formula: AVPP (%) = (PP, -
PP..) / (PP, + PP..) / 2]. A first set of measurements was
obtained at baseline and immediately after the Valsalva maneuver
was performed. Cardiac output (FloTrac/Vigileo™), central venous
pressure, invasive arterial pressure and respiratory pressure were
continuously recorded during the whole strain time. After volume
expansion, new measurements were obtained and the Valsalva
maneuver was performed again post infusion.

Results The volume expansion-induced increase in the stroke
volume index was >15% in 10 patients (responders) and <15% in
17 patients (nonresponders). The baseline AVPP was higher and
decreased more after volume expansion in responders (P< 0.0001).
The baseline AVPP and AVPP increase after volume expansion
were statistically correlated with changes in the stroke volume
index (r = 0.83 and r = 0.74, P < 0.0001, respectively). The
baseline AVPP accurately predicted changes induced by volume
expansion with a sensibility of 90% and a specificity of 94%. The
area under the ROC curve for AVPP was 0.96 (95% Cl =
0.81-0.99, P=0.0001), with a best cutoff value of 50%.
Conclusions Arterial pressure variations induced by a Valsalva
maneuver reliably predict fluid responsiveness in spontaneously
breathing patients.
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cardiac surgery
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Introduction Passive leg raising (PLR) represents a self-volume
challenge that could predict fluid response with less limitations
than other methods as variation of stroke volume and pulse
pressure variation. We hypothesized that the hemodynamic response
to PLR is able to predict fluid responsiveness in mechanically
ventilated patients after cardiac surgery.
Methods A prospective study in a surgical ICU of a university
hospital was performed. We investigated 44 patients in the
immediate postoperative period after cardiac surgery while in
mechanical ventilation with no spontaneous breathing activity.
Fourteen patients had arrhythmias. The hemodynamic status was
evaluated at baseline, after PLR and after volume expansion
(500 ml HAES 130/04 infusion over 10 min). In patients without
arrhythmias, the pulse pressure variation was calculated.
Results In 22 patients (responders), the cardiac index increased
by >15% after fluid infusion. A PLR increase of cardiac index
>15% predicted fluid responsiveness with a sensitivity of 95% and
a specificity of 94%. In patients without arrhythmias, a respiratory
variation in pulse pressure >13% predicted fluid responsiveness
with a sensitivity of 92% and a specificity of 88%.
Conclusions In a group of patients submitted to cardiac surgery,
the changes in cardiac index induced by PLR predict fluid
responsiveness in ventilated patients with higher sensitivity and
specificity than respiratory variation in pulse pressure.
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Introduction We compared thoracic electrical bioimpedance
(TEB) with transpulmonary thermodilution (TT) to evaluate the
accuracy of cardiac index with the ICG (CI-l) and cardiac index
with the PICCO (CI-P) before and after fluid challenge (FC), to
determine the correlation between intrathoracic blood volume
(ITBV) and corrected flow time (FTc) before and after FC, to verify
the parameters’ response after FC, and to establish the credibility
of total fluid content (TFC) as a pulmonary fluid index in
comparison with extravascular lung water (EVLW).

Methods We recruited 33 patients from May 2006 to July 2007.
Inclusion criteria: instable hemodynamic conditions, mechanic
ventilation. Exclusion criteria: intraaortic balloon pump, aortic
failure. We used 7 ml/kg hydroxyethyl starch 6% in 30 minutes for
the FC. We used the PiCCO (Pulsion Medical Systems AG) and
the ICG (Solar ICG module; GE Medical Systems Technology,
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Milwaukee, USA) to monitor hemodynamic parameters. We
studied the strength of the association between all of the
hemodynamic parameters of the ICG and the PiCCO with the
correlation coefficient (P < 0.005).

Results The correlation coefficient between the differences of Cl-I
and CI-P before and after FC is 0.6090 (P = 0.0002). The
correlation coefficient between the differences of EVLW and TFC
before and after FC is 0.1192 (P = 0.51). The correlation
coefficient between the differences of FTc and ITBV before and
after FC is 0.3443 (P=0.04).

Conclusions The study demonstrates that the ICG can individuate
an increase of cardiac output after FC, but less than the PiCCO.
The correlation coefficient between CI-P and Cl- results is inferior
after FC, so Cl-l seems less accurate in identifying the filling
response. There is an agreement between TFC and EVLW before
the FC. The ITBV from the PICCO demonstrates more clinical
utility in identifying a response to FC. Even if TEB is clinically
useful, it does not represent an available option instead of the TT.
The parameters we studied have less clinical efficacy than the
classic methods of TT, as recent studies of the literature
demonstrate. TEB should be used when catheterization of a central
artery is contraindicated, when there is no other method to monitor
and especially when there is a need for rapid monitoring.
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Comparison of pulse pressure variation and end-diastolic
volume index in an experimental model of hemorrhagic
shock in the pig
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Introduction Different hemodynamic parameters, including static
indicators of cardiac preload such as the end-diastolic volume
index (EDVI) and dynamic parameters such as the pulse pressure
variation (PPV) have been used in the decision-making process
regarding volume expansion in critically ill patients. The objective of
this study was to compare fluid resuscitation guided by either PPV
or EDVI, after hemorrhagic shock.

Methods Twenty anesthetized and mechanically ventilated pigs
were randomly allocated into two groups: PPV and EDVI. Hemor-
rhagic shock was induced by removing blood to a target pressure
of 40 mmHg and was maintained for 60 minutes. Parameters were
measured at baseline, at the time of the shock (ShockO),
60 minutes after the shock (Shock60), immediately after resusci-
tation with hydroxyethyl starch 6% (130/0.4) (RO), and 1 hour
(R60) and 2 hours (R120) after resuscitation. The endpoint of fluid
replacement was to re-establish the baseline values of PPV or
EDVI. Data were submitted to ANOVA for repeated measures
followed by the Bonferroni test.

Results The resuscitation solution volume was higher in the EDVI
group when compared with PPV (EDVI= 1,305 + 331 ml and PPV =
965 * 245 ml; P < 0.05). The time required to reach the endpoint
was also different between groups (PPV = 8.8 + 1.3 min and EDV =
24.8 + 4.7 min). The cardiac index decreased after shock (ShockO
and Shock60, P < 0.01) and increased after resuscitation (R0, P <
0.01) in the PPV group. In the EDVI group, the cardiac index
decreased at ShockO (P < 0.05) and increased during RO and R60

(P < 0.05). The right atrial pressure and pulmonary artery wedge
pressure decreased after shock in both groups (ShockO and
Shock60, P < 0.05), reaching baseline values after resuscitation.
Oxygen delivery decreased after shock in both groups (ShockO
and Shock60, P < 0.001), recovered the baseline value at RO in
both groups, but decreased at R60 and R120 in group PPV and at
R120 in the EDVI group. Lactate increased at Shock60 in both
groups and remained high at RO in the PPV group and at RO and
R60 in the EDVI group.

Conclusions After hemorrhagic shock, the resuscitation to an
established endpoint was quicker and required less fluid with PPV
when compared with EDVI.
Acknowledgements Supported by grants
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Introduction Dynamic indicators derived from the arterial pressure
waveform analysis as systolic pressure variation (SPV) and pulse
pressure variation (PPV) have been shown to be a useful tool to
optimize tissue perfusion in clinical and experimental studies.
These indicators, however, have not been adequately explored in
situations of acute variation of blood viscosity as occurs during
acute normovolemic hemodilution (ANH). The purpose of this
research was to compare the behavior of these dynamic indicators
in a porcine model of ANH with two different solutions.

Methods Fourteen pigs were anesthetized and randomly allocated
into two groups: Gl (ANH with 6% hydroxyethyl starch, 1:1) and
Gl (ANH with 0.9% saline solution, 1:3). Static and dynamic
hemodynamic parameters were evaluated at baseline (T1),
immediately after ANH (T2), and 1 hour and 2 hours after ANH (T3
and T4). Data were submitted to ANOVA for repeated measures
followed by the Bonferroni test.

Results The cardiac index increased in Gl after ANH (T2 and T3,
P< 0.001). The mean arterial pressure was sustained in Gl, but
decreased after ANH in Gl (T2, T3 and T4, P < 0.05). The right
atrial pressure and pulmonary artery wedge pressure decreased in
Gl (T8 and T4, P < 0.05). The PPV increased in Gll (T3 and T4,
P< 0.001). The SPV increased in Gl (T4, P < 0.05) and GllI (T3
and T4, P< 0.001).

Conclusions The fluid responsiveness evaluated by PPV and SPV,
as well as the cardiac index and mean arterial pressure, in animals
submitted to ANH with hydroxyethyl starch showed that the
hemodynamics were better preserved. We can suppose that
starch remains longer in the vessels when compared with normal
saline solution.
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Introduction Guyton's theory on venous return, implying a linear
relationship between blood flow and central venous pressure, was
tested in 12 mechanically ventilated ICU patients during standard
care.

Methods The central venous pressure was changed by applying
four different constant inspiratory plateau pressures over
12 seconds. Mean values of central venous pressure and cardiac
output were measured with pulse contour analysis over the last
3 seconds of this plateau period and were plotted against each
other to construct a venous return curve. During the inspiratory
plateau periods, hemodynamic steady-state circumstances were
met without an observable change in cardiovascular control
mechanisms. Two different volemic states were created: normo-
volemia in the supine position (SUP) and hypervolemia by volume
loading with 0.5 | intravenously (SUP-V).

Results Guyton's linear venous return pressure—flow relationship
was confirmed. The average slope of the relation during SUP was
not significantly different from the slope during SUP-V. The mean
systemic filling pressures derived from these venous return curves
during SUP and SUP-V were 18.8 £ 4.5 mmHg and 29.1 + 5.2
mmHg, respectively (P < 0.001). During SUP the calculated total
circulatory mean compliance was 0.98 ml/mmHg/kg and the mean
stressed volume was 1,677 ml.

Conclusions The mean systemic filling pressure, systemic
compliance and stressed volume can be determined in mecha-
nically ventilated patients with intact circulation using inspiratory
pause procedures. These results may imply a physiological tool to
assess the volume state of the circulation as well as fluid
responsiveness of mechanically ventilated patients in the ICU.
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Introduction The aim of this study was to compare the prediction
of fluid responsiveness [1] using the stroke volume variation (SVV)
determined by FloTrac™ (SVV-FloTrac; Edwards Lifesciences,
USA) and PiCCOplus™ (SVV-PiCCO; Pulsion Medical Systems,
Germany).

Methods With ethics committee approval, the SVV-FloTrac, SVV-
PiCCO, pulse pressure variation (PPV), global end-diastolic
volume (GEDV) and stroke volume (SV) were measured before and
after a volume shift induced by body positioning (30° head-up to
30° head-down) in 40 patients after cardiac surgery. A ¢ test,
Bland-Altman analysis, Pearson correlation and area under the
receiver operating curves (AUC) were calculated. P < 0.05 was
considered significant.

Results Body positioning resulted in a significant SV and GEDV
increase, while SVV-FloTrac, SVV-PICCO and PPV significantly
decreased. Comparably strong correlations between SVV-
FloTrac/SVV-PiCCO and ASV were observed (Table 1). The best
AUC was found for SVV-FloTrac (threshold value: 12.1%) and
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Table 1 (abstract P94)

AUC predicting ASV > 25% and Pearson correlation of baseline
indices versus ASV

AUC P value 2 value P value
SVV-FloTrac 0.824 0.001 0.426 <0.001
SVV-PiICCO 0.858 <0.001 0.492 <0.001
PPV 0.718 0.011 0.334 <0.001
GEDV 0.509 0.924 0.091 0.580

SVV-PICCO (threshold value: 9.6%). Mean bias + 2SD (SVV-
FloTrac — SVV-PICCO) was -2.5 * 6.2%, and the correlation
coefficient (r2) was 0.72 (P< 0.01).

Conclusions SVV-FloTrac and SVV-PiCCO showed a comparable
performance in predicting fluid responsiveness. When compared
with SVV-PiCCO, a lower threshold value for SVV-FloTrac has to
be considered.
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Introduction Myocardial dysfunction is one of the most common
organ failures in patients with sepsis characterized by transient
biventricular contractility impairment, as well as systolic and
diastolic dysfunction. The aim of this study is to value early
hemodynamic alterations and myocardial dysfunction in severe
sepsis using the pressure recording analytical method (PRAM).

Methods Patients with severe sepsis or septic shock admitted to
the ICU were enrolled. We studied hemodynamic variations and
cardiac performance measured with PRAM (cardiac output, stroke
volume, systemic vascular resistance, stroke volume variation,
pulse pressure variation, cardiac cycle efficiency (CCE), maximal
rate of rise in the arterial pulse curve (dP/dt max)) for the first

Figure 1 (abstract P95)

Pz1 PZ2 | PZ3 | PZd4 PZ5 |PZ6 | PZT |PZ8 | PZ? | PZI0 | PZl1l
60,58% | 49% | 57% | 30,2% | 57% | 70% [ 56% |[52% [ 55% |51% | 64%

LVEF%
(v >50%)

E/A(vn>1) 0,68 12 16 0.3 0,65 062 | 15 1,6 14 04 L1

LVEDS(v.n 16,0- | 13,86 16,00 | 17,80 | 11,93 | 18,05 | 21,00( 1870 | 19,13 17,50 | 12,80 | 17,60
31,2 cmg)
CCE medium -04 -0,01 | 0,01 |-002 |0,09 021 | -0,02 [-061) 030 |053 | 038

dP/dt max medium | 0,70 098 | 125 |1,14 0,98 1,54 | 114 1075 [ 107 |[170 | 1,90

25

15

j%ﬁ - }

-05

mCCE
odP/dT

S37



S38

Critical Care  March 2008 Vol 12 Suppl 2  28th International Symposium on Intensive Care and Emergency Medicine

24 hours. At admission, transthoracic echocardiography (TEC)
was used to value the left ventricular ejection fraction (LVEF%),
E/A ratio and left ventricular end-diastolic surface (LVEDS).
Mortality at 28 days was measured.
Results Eleven patients were included (six severe sepsis, five
septic shock). Mortality was 9%. TEC documented systolic
function preserved in all patients (LVEF > 50%); diastolic
dysfunction (E/A ratio < 1) in five patients and LVEDS reduced in
two patients. Hemodynamic monitoring documented a myocardial
dysfunction as a reduction of CCE and dP/dt max in two patients
that required inotropic support. CCE represents the ratio between
the hemodynamic work and the energetic cost sustained by the
heart [1].
Conclusions PRAM seems to be a valid mini-invasive instrument in
patients with sepsis for early diagnosis of myocardial dysfunction
and to guide therapy. In fact, as shown in Figure 1, despite a
preserved LVEF%, CCE and dP/dt max clearly detected
myocardial dysfunction, because these parameters relate cardiac
function with vascular condition.
Reference
1. Romano SM, Pistolesi M: Assessment of cardiac output
from systemic arterial pressure in humans. Crit Care Med
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TruCCOMS: real-time continuous cardiac output?

Figure 2 (abstract P96)
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Introduction Omega Critical Care has introduced the truCCOMS
system to address the need for a rapid and accurate cardiac
output monitor. This monitor relates blood flow to the power
required to maintain a fixed temperature difference between a coil
on a pulmonary artery catheter and that of the surrounding blood.
The system was tested to assess their claims of accuracy and
speed.

Methods To test for accuracy, four truCCOMS catheters were
tested against the reference values of a Transonic T201 flowmeter
using pulsatile flow provided by a Syncardia Systems artificial heart

Figure 1 (abstract P96)
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connected to a Donovan mock circulation tank generating flows
between 1 and 8 I/min. Additionally, response time was monitored
for abrupt changes in flow from 3 to 6 I/min and compared with an
Edwards continuous cardiac output catheter.

Results Measured flows from the truCCOMS unit, properly
corrected for thermodynamic differences between blood and the
glycerine used, show accurate correlation with Transonic values as
seen in Figure 1. Figure 2 shows the substantial improvement in
response time provided by the truCCOMS system.

Conclusions Our results show that the principles used in the
truCCOMS monitor can provide accurate measurement of cardiac
output. More importantly, it provides this measurement in near real-
time. Clinical studies should confirm these results. This system
promises to be an accurate and responsive monitor in the clinical
setting.
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Evaluation of a modified FloTrac™ algorithm for cardiac
output measurement in cardiac surgery patients

A Senn, A Zollinger, C Hofer
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Critical Care 2008, 12(Suppl 2):P97 (doi: 10.1186/cc6318)

Introduction The first evaluation studies of the FloTrac™ device
(Edwards Lifesciences, USA) for cardiac output (CO) measure-
ment revealed conflicting results [1,2]. The initially used software
version may in part be responsible for these findings. The aim of
this study was to compare the CO determined by FloTrac™ using
software versions 1.03 and 1.07 (aFCO and bFCQO) with the CO
measured by PiCCOplus™ (Pulsion Medical Systems, Germany)
(PCO) and the CO assessed by intermittent thermodilution (ICO).

Methods With ethics committee approval, CO was assessed after
cardiac surgery. For one set of data (dataset A) aFCO and for one
set (dataset B) bFCO was used. After PiCCO calibration the mean
of triplicate FCO, PCO and ICO values were recorded 15 minutes
after inducing CO changes by different body positions (supine, 30°



head-up, 30° head-down, supine). Statistical analysis was
performed using the t test, ANOVA and Bland-Altman analysis for
absolute values and percentage changes (A). P < 0.05 was
considered significant.

Results Data were obtained from 25 patients and 22 patients for
dataset A and dataset B, respectively. Significant changes of FCO,
PCO and ICO between measurement points were observed in
datasets A and B. During dataset A, AaFCO was significantly
greater and APCO was significantly smaller than AICO induced by
head-down positioning (P = 0.017 and P < 0.001, respectively).
During dataset B no significant difference was observed between
AbFCO and AICO. APCO was significantly smaller than AICO
during dataset B. Increased limits of agreement for aFCO-ICO
and AaFCO-AICO (dataset A) were found when compared with
PCO-ICO (Table 1). For dataset B the mean bias and limits of
agreement were comparable.

Table 1 (abstract P97)

Bland-Altman analysis of absolute cardiac output (CO) values and
percentage CO changes (A)

Dataset CO (I/min) A (%)
FCO-ICO A -0.1t24 -0.6 £ 48.3
B -05+1.1 -0.4+248
PCO-ICO A -02+14 -3.8+28.0
B -02+13 -1.5+ 253

Conclusions These results indicate that the new FloTrac software

version (reduced time window for vascular compliance adjustment)

improved performance of CO measurement in patients after
cardiac surgery.
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Introduction To evaluate the reliability of continuous cardiac
output monitoring using pulse-contour analysis in critically ill
patients.

Methods We retrospectively analyzed the agreement between
transpulmonary thermodilution cardiac output (TPCO) and pulse
contour cardiac output (PCCO) measured before recalibration of
the TPCO from 34 patients with hemodynamic instability. Logistic
regression analysis was used to identify the independent factors
for the disagreement between TPCO and PCCO, defined as a
relative change >150%.

Results We obtained 261 pairs of measurements. The relative
change in systemic vascular resistance calculated with TPCO
(ASVR-TPCO) of over 20% was the only independent factor for
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disagreement, while the relative change in systemic vascular
resistance calculated with PCCO (ASVR-PCCO) and the time
interval between calibrations had no predictive value of the
reliability of PCCO. See Figure 1.

Conclusions ASVR-TPCO > 20% was associated with unreliability
of PCCO measurement. Reliability of PCCO could not be predic-
ted by continuous monitoring parameters, such as ASVR-PCCO.
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Indication of peripheral decoupling during extreme
hyperdynamic conditions in septic patients
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Critical Care 2008, 12(Suppl 2):P99 (doi: 10.1186/cc6320)

Introduction Limitations of minimally invasive hemodynamic monitor-
ing devices are important in order to assess when and where these
devices will provide utility. Challenging situations for these devices
occur during extreme hyperdynamic conditions like septic shock,
characterized by extreme loss of vascular tone and high cardiac
output (CO). Identification that a patient has entered this condition
could prove useful for assessing performance of the aforementioned
devices, as well as providing additional information about patient
condition, which should be evaluated for its potential utility.

Methods In a group of 18 patients we evaluated the sensitivity and
specificity for a new peripheral decoupling indicator (PDI) in
assessing moments when physiological patient conditions may be
causing the arterial pressure-derived cardiac output (APCO) to be
underestimated. Comparison was made between a pulmonary
artery catheter (PAC) and an APCO sensor (FloTrac Edwards
Lifesciences, CA, USA). Data were collected over a period of
1,090 hours, providing a total of 196,369 data points for evalua-
tion, with CO values ranging from 2 to 16.

Results The PDI demonstrated specificity of 96.7% and sensitivity
of 82.6%. During these identified periods, FloTrac consistently
exhibited a one-sided bias in its CO value, with a lower CO value
when compared with the PAC. Only two of the patients exhibited
periods of peripheral decoupling. Overall, the PDI indicated ‘on’ for
4,392 of the data points collected, or 2.2% of the time. Figure 1
illustrates the data from one of these patients.

Conclusions The PDI identified moments when patient physiology
led to underestimation of the FloTrac CO value. Additional
research is needed to determine whether the low incidence rate of
extended peripheral decoupling observed in our study is typical in
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cardiac output; CCO, continuous cardiac output; ICO, intermittent (or
bolus) cardiac output.

septic patients, and whether it could be correlated to patient
condition or treatment. Further research is necessary to determine
any potential prognostic value from the PDI.

Acknowledgement The study was supported by a limited grant
from Edwards Lifesciences.
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measures in critically ill patients?
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Critical Care 2008, 12(Suppl 2):P100 (doi: 10.1186/cc6321)

Introduction We compared the cross-correlation between esti-
mates of cardiac output (CO) and left ventricular stroke volume
variation (SVV) amongst three commercially available, minimally
invasive devices. (LIDCOplus, FloTrac and PiCCO).

Methods We simultaneously compared continuous and bolus
thermodilution CO measures from a pulmonary artery catheter
(PAC) with simultaneous estimates of arterial pulse contour-
derived CO using the FloTrac®, LiDCOplus® and PiCCO®
measured at one time in 20 cardiac surgery patients during the first
two postoperative hours. We also compared SVV estimates
among the three devices. Mean and absolute values for CO and
SVV across all devices were compared by ANOVA and
Bland—Altman analysis.

Results Mean CO values were not different across devices (5.8 +
1.6 I/min vs 5.9 = 1.7 I/min vs 5.8 £ 1.6 |/min for PIiCCO, LiDCO
plus and FloTrac, respectively; P = 0.4). The mean PAC CO (5.8
1.6 I/min) was similar to PiCCO and FloTrac estimated CO values,
but less than LIDCO CO values (P < 0.01). Biases between PAC
and PiCCO, LiDCO and FloTrac values were 0.19 £ 0.57 I/min,
—-0.35 * 0.56 I/min and —-0.30 * 1.56 I/min, respectively, and
precision was —1.31 to 0.92 I/min, —1.46 to 0.77 |/min and —2.6 to
2.0 I/min, respectively. LIDCO and FloTrac SVV correlated (12 =
0.58), however, with a bias of —0.40 * 6.50% and a precision of
—13 to 7%; whereas FloTrac and PICCO SVV were not correlated
(r2 = ns), with a bias of 4.0 £ 6.0% and a precision of —8 to 16%.
LiDCO and PiCCO SVV were also not correlated (r2 = ns), with a
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bias of —=5.4 * 9.0% and a precision of —22 to 17%. Finally,
PiCCO and LIDCO pulse pressure variation were correlated (r2 =
0.64, P< 0.05), with a bias of 17.0  6.5% and a precision of —10
to 15%.

Conclusions All three arterial pulse contour analysis devices
estimated CO well with a high degree of accuracy and precision.
Furthermore, of the two devices that also report pulse pressure
variation, both gave similar estimates, whereas SVV estimates
correlated well only between LIDCO and FloTrac. The results of
prior studies using LIDCO and PiCCO-derived estimates of SVV
cannot therefore be compared with each other, nor can absolute
values be used to drive similar resuscitation protocols unless
independently validated for that catheter.

Acknowledgements Funded by HL67181 and HL0761570.
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Introduction Assessment of continuous cardiac output using the
arterial pulse wave (APCO) is currently available only with standard
radial artery catheterization (Vigileo System, FloTrac™, Edwards
Lifesciences, Irvine, CA, USA) [1,2]. Many of the studies available
in the literature have compared APCO versus intermittent cardiac
output (ICO) obtained with a pulmonary artery catheter (Intellicath,
Edwards Lifesciences, Irvine, CA, USA) in patients undergoing
cardiac surgery [3]. The aim of this study was to assess the bias
and level of agreement between the APCO and ICO in patients
undergoing major vascular surgery.
Methods Twenty elective patients undergoing abdominal aortic
aneurysm (AAA) repair were enrolled. Patients with a pre-operative
history of valvular heart disease, preoperative dysrhythmias, or
ejection fraction <40% were excluded from the study. APCO and
ICO measurements were simultaneously collected at the following
steps: Before anesthesia induction (T1), after anesthesia induction
(T2), 30 min after anesthesia induction (T3), at aortic cross-
clamping (T4), 30 min after aortic cross-clamping (T5), 5 (T6), 10
(T7), 30 (T8) min after aortic unclamping, and at the end of surgery
(T9). Statistical evaluation was performed using the Bland and
Altman analysis. The percentage error was calculated according to
the method described by Critchley et al. [4].
Results A total of 360 pairs of APCO/ICO measurements were
analyzed and the bias was 0.09 + 1.93 I/min/m2 with a percentage
error of 28%. Subgroup analysis revealed that the bias, calculated
without the measurements obtained during the T4 and T5 aortic
cross-clamping periods, was 0.06 £ 1.97 I/min/m?2 with a percen-
tage error of 29%, surprisingly similar to the all pairs results.
Conclusions In patients undergoing major vascular surgery,
APCO obtained with the Vigileo System provided a clinically
acceptable bias and agreement with intermittent pulmonary
thermodilution measurements, surprisingly also during the aortic
cross-clamping period. Larger population studies are needed to
confirm these very preliminary data.
References
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Introduction Knowledge of cardiac output (CO) and vascular
resistance has been shown to influence and direct clinical decisions
in critical care patients [1,2]. The choice of which technology to
measure CO, however, remains troublesome and confusing. The
accuracy and invasiveness of CO measurement technologies are
variable, as are the concepts surrounding whether calibration is
necessary. These issues of invasiveness and accuracy are central
to decisions relating to CO monitor selection and are perceived to
have an inverse relationship. Niccomo™ is a new impedance
cardiography (ICG) algorithm that is noninvasive (‘plug and play’)
and uses no calibration. LIDCO™ is a well validated indicator
dilution (ID) technique. This study compared the accuracy of the
new ICG algorithm versus the LIDCO™ standard.

Methods With consent/assent, 14 critically ill patients were studied.
The ICG monitor was set up and, following two initial ID deter-
minations, CO measurements were recorded from both monitors
simultaneously at one to six time points over 6 hours.

Results Fifty-one paired measurements were obtained from the
ICG and ID monitors. The mean (£SD) COs were 6.11 (1.62)
I/min and 4.67 (1.25) I/min, respectively. The mean bias was
—1.44 |/min with a precision (standard deviation) of £2.02 I/min.
The lower and upper limits of agreement were —5.48 I/min (mean —
2SD) and 2.61 I/min (mean + 2SD) (P < 0.001). Spearman’s
correlation analysis showed r = 0.149, P = 0.297. On direct
comparison of the initial paired readings, the Niccomo™ estimated
a lower CO than the LiDCO™; however, the differences were
extremely variable.

Conclusions ICG showed both poor agreement and poor
correlation versus ID. The percentage error (53%) lies outside the
graphically derived accepted 30% level [3], and in this patient
population suggests that this ICG algorithm does not have the
required accuracy to drive, or the clinical confidence to make,
haemodynamic management decisions.
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Introduction Intrathoracic blood volume (ITBV) is thought to be a
superior measure of cardiac preload compared with intravascular
pressure [1]. Transpulmonary indocyanine green (ICG) indicator
dilution is regarded as the most reliable method of ITBV measure-
ment but is no longer commercially available. Our previous work
suggests lithium indicator dilution could be used to measure the
ITBV [2].

Available online http://ccforum.com/supplements/12/S2

Methods Patients undergoing cardiac surgery with cardio-
pulmonary bypass who met inclusion criteria were enrolled into a
single-centre, observational study. Perioperative care was
standardised. Comparative ITBV measurements were performed 1,
2, 4 and 6 hours after surgery, using lithium indicator dilution via a
radial artery catheter (LIDCOplus; LIDCO Ltd, UK) and ICG
indicator dilution via a femoral artery catheter (COLD-Z; Pulsion,
Germany). Data were compared by Bland—Altman analysis.
Results Seventeen patients were recruited (age 69 (54-87) years;
Parsonnet score 10 (0-29)), providing a total of 68 paired
measurements. Sixteen [ICG measurements were excluded
because of poor-quality indicator dilution curves, leaving 52 paired
comparisons. The mean ITBV measured by lithium dilution was
2,522 ml (£691) and measured by ICG dilution was 1,708 ml
(£432). The mean bias between paired measurements was 813 ml
(limits of agreement (Bland—Altman analysis) £1,248; P < 0.001).
For the cardiac index, however, the bias between techniques was
only 0.39 I/min/m2 (limits of agreement (Bland—Altman analysis)
+0.9 I/min/m2; P < 0.0001). The discrepancy between the
techniques therefore related to differences in the measurement of
the mean indicator transit time. There was a decreasing trend in
the mean differences in ITBV and mean indicator transit time
(Li-ICG) from 1,014 ml and 16.1 seconds at hour 1 to 466 ml and
10.6 seconds at hour 6 (P = not significant).

Conclusions Poor agreement between ITBV measurements taken
using ICG and lithium indicator dilution appears to be due to
inaccurate measurement of the mean indicator transit time. This
may relate to the use of a radial as opposed to a femoral artery
catheter in patients with poor peripheral perfusion.
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preload in hemorrhagic shock and resuscitation in swine
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Introduction Optimal monitoring of cardiac preload is essential
during resuscitation from hemorrhagic shock (HSR) to avoid
under-resuscitation and over-resuscitation. The maintenance of
adequate preload by administration of intravenous fluids remains a
primary target to optimize hemodynamics in the early phase of
HSR prior to the arrival of blood products. The central venous
pressure (CVP) is commonly used as a goal to resuscitation;
however, several studies have shown that cardiac filling pressures
are not always accurate indicators of ventricular preload. The
global end-diastolic volume (GEDV) determined at the bedside by
the transpulmonary thermodilution method has been found to
better assess cardiac preload in septic patients than CVP but this
has not been examined in HSR. The present study was designed
to assess the value of GEDV measured by transpulmonary
thermodilution as an indicator of cardiac preload in HSR.

Methods Twenty anesthetized swine underwent a grade V liver
injury and bled without resuscitation for 30 minutes. Animals were
then resuscitated with study fluid to, and maintained at, the
preinjury mean arterial pressure. Hemodynamic parameters were
evaluated in triplicate by the transpulmonary thermodilution
technique: before and immediately after the liver injury and
spontaneous hemorrhage; and 30 minutes after hemorrhage,
immediately before and after resuscitation to the preinjury mean
arterial pressure.
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Figure 1 (abstract P104)
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Results Changes in the GEDV index were more highly correlated
with changes in stroke volume (SV) as compared with changes in
CVP versus changes in SV (Figure 1).

Conclusions In this porcine model of traumatic hemorrhagic shock
and resuscitation, the GEDV in contrast to the CVP behaved as an
indicator of cardiac preload.

P105

Prognostic value of the extravascular lung water index in
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Introduction The study investigated the prognostic value of the
extravascular lung water index (EVLWI) determined by the single
transpulmonary thermodilution technique and its relationship with
physiologic indexes of lung injury in critically ill patients with septic
shock in the ICU.

Methods The EVLWI was determined using a PICCO monitor, and
the daily fluid balance, oxygenation ratio (PaO,/FiO,), pulmonary
vascular index (PVI), lung compliance and lung injury score (LIS)
were recorded. The final outcome was assessed at day 28. Data
(mean * SD) were compared using Student's t test for continuous
variables and by the chi-squared test for discrete variables. The
correlations were estimated using Pearson’s coefficient. P < 0.05
was regarded as statistically significant.

Results Thirty patients with septic shock were admitted
prospectively. Fourteen (47%) patients died before day 28. At day
1 and day 3 the EVLWI was correlated to PaO,/FiO, (r=-0.4 and
r=-0.47, respectively; P < 0.05) and to LIS (r = 0.47 and r =
0.43, respectively; P < 0.05). No correlation was found, however,
between the EVLWI and lung compliance and fluid balance. The
average EVLWI at baseline was 12 £ 5 ml/kg, and the difference
was not different between survivors and nonsurvivors; P = 0.14.
The EVLWI and PVI for day 3 in nonsurvivors were significantly
higher than in the survivors (13.7 + 4.5 vs 8.6 + 2.6 ml/kg; P =
0.001 and 2.69 + 0.98 vs 1.93 + 0.65; P = 0.01, respectively).
ROC statistics using the highest EVLWI value at day 3 in each
individual revealed an area under the curve of 0.868 + 0.128; P =
0.001 with a cutoff point >11.5 ml/kg. At day 3, the hospital
mortality of patients with EVLWI >11.5 ml/kg was significantly
higher than those with EVLWI <11.5 ml/kg (77% vs 19%; P =
0.02) with sensitivity of 77% and specificity of 80%. During the
course of illness, the EWLI, PVI and fluid balance decreased from
days 1 to 3 only in the survivors (P < 0.05).

Conclusions In human septic shock, the EVLWI demonstrated
moderate correlation with markers of the severity of pulmonary
aggression. Dynamic observation of the EVLWI can be one of the

factors for predicting the prognosis of patients with septic shock. A
reduction of the EVLWI at early treatment was associated with a
better prognosis.
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Introduction Traumatic brain injury (TBI) is one of the most important
causes of death in young adults. Treatment aims at controlling the
intracranial pressure (ICP) in order to maintain an adequate cerebral
blood flow, to reduce the risk of secondary ischemic damage.
Abnormal blood flow in the middle cerebral artery in patients with TBI
was previously associated with poor outcome. Because perfusion of
the brain shares a common origin with blood flow in the conjunctiva,
we hypothesized that conjunctival microcirculation is altered after
TBIl in comparison with healthy subjects.

Methods We used sidestream dark-field (SDF) imaging for
evaluation of the readily accessible microcirculation of the bulbar
conjunctiva as a noninvasive research site. Conjunctival micro-
circulation was studied in eight patients with TBI requiring sedation
and continuous ICP monitoring. In addition, we investigated eight
age-matched healthy control individuals. Using MAS software we
determined the functional vascular density (FVD) as the total length
of perfused vessels per field of view as well as the microvascular
flow index (MFI).

Results Data are presented as the median (interquartile range).
The TBI patients had an ICP of 20 (15-25) mmHg and a cerebral
perfusion pressure of 61 (53-77) mmHg. The conjunctival MFI in
TBI patients was 2.94 (2.88-3.00) in comparison with 2.93
(2.79-3.00) in healthy controls. The FVD was 7.78 (7.54-8.14)
and 8.53 (7.60-9.97) in TBI patients and healthy controls, respec-
tively. There was no significant difference in microcirculatory
parameters found between the groups.

Conclusions We found that the FVD and MFI did not differ
between healthy subjects and patients with TBI. Based on these
interim results, further research will focus on the effect of an
elevated ICP on conjunctival microvascular blood flow.
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Introduction Major head injury is a common reason for admission
to the ICU. Knowledge of factors that predict mortality provides
clues to the pathophysiology of head injury, how clinicians’
interventions can be most effective, allows audit between different
units or time points and provides objective data with which to
communicate with patients’ relatives. Several established risk
prediction models exist in the ICU; however, they have been shown
to have suboptimal discrimination and calibration in this patient
group [1]. Our aim was therefore to develop a novel model to
predict mortality specifically for head injury.

Methods A literature review was undertaken to identify variables
predictive for mortality after severe head injury. The ICNARC Case



Mix Programme, containing multiple data from 374,594 admissions
to 171 critical care units in England, Wales and Northern Ireland
from 1995 to 2005, was searched for head injury patients with a
primary diagnosis of ‘primary brain injury’, ‘subdural haematoma, or
‘extradural haematoma’. Each variable that could be supported by
the database was entered into a stepwise logistic regression
model with mortality as the outcome. Calibration of the risk
prediction model was assessed by the area under the receiver
operating characteristic curve, discrimination by the Hosmer—
Lemeshow C statistic and overall fit by Brier's score.
Results A total of 10,937 admissions with head injury were
identified. A prediction model was constructed using 14 variables
and shown to have a superior discrimination and calibration to
APACHE I, SAPS Il and MPM II. A simplified model consisting of
only three variables also performed better than existing models.
Conclusions We present two novel prediction models for mortality
after head injury requiring intensive care. Both models, even the
simplified model of only three variables, had superior discrimination
and calibration to existing ICU risk-prediction models.
Reference
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Introduction Patients with skull defects report symptoms, which
improve with cranioplasty (CP). We used 5O positron emission
tomography (PET) to examine whether this resulted from improve-
ments in cerebral physiology.

Methods Seven patients were imaged 6—12 months post craniec-
tomy with PET to derive maps of cerebral blood flow (CBF),
oxygen metabolism (CMRO,), and oxygen extraction fraction
(OEF) before and after CP. PET maps were coregistered with
magnetic resonance images and segmented into grey matter (GM)
and white matter (WM). Physiology was quantified in mixed GM +
WM, GM and WM regions of interest (ROIs) underlying the
craniectomy and in whole-brain GM, WM and GM + WM ROls.

Figure 1 (abstract P108)
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Results See Figure 1. There were no significant changes in CBF,
CMRO,, or OEF following CP, even within ROIs underlying skull
defects. Individual patients showed increases in CBF and CMRO,,
and decreases in OEF, but all values were above ischemic
thresholds [1].

Conclusions Although individual subjects demonstrate improve-
ments in physiology following CP, there were no systematic
changes. Future studies will assess changes in individuals and
relate these to metabolic changes within specific brain regions.
Reference
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Introduction The study objective was to analyse what kind of
dynamic interrelations exist between brain tissue oxygenation (PbtO,)
and corresponding fast modifications of arterial blood pressure
(ABP), cerebral perfusion pressure (CPP) and intracranial pressure
(ICP) in transient events.
Methods We reviewed retrospectively 325 computer recordings
of PbtO,, invasive ABP and ICP waveforms from 23 head-injured
patients. All patients were sedated, paralysed and ventilated. All
signals were digitised, and recorded using ICM+ software. We
divided the events into two groups, depending on whether ABP
(Group 1) or ICP (Group 2) was the first parameter to change.
Group 1 was further subdivided based on whether the vascular
autoregulation was intact (ABP-ICP negative correlation) or was
impaired (ABP-ICP positive correlation).
Results Group 1 (n = 255): intact cerebral autoregulation (n =
179): during hypotension PbtO, decreased with delay with
respect to CPP (48.5 s; SEM 92.1) and ICP (39.9 s; SEM 91.4),
and during hypertension PbtO, increased with a delay of 58.1
seconds (71.9 SEM) with respect to CPP and 52.2 seconds (72.2
SEM) with respect to ICP; impaired cerebral autoregulation (n =
76): PbtO, modified following ABP changes, with a delay of 56.8
seconds (SEM 59.3) with respect to CPP and 54.2 seconds (58.8
SEM) with respect to ICP. Group 2 (n = 61): plateau waves and
isolated gradual increases in ICP caused CPP to lower, followed
by a PbtO, decrease. The delay in PbtO, reaction was 23.1
seconds (55.7 SEM, n = 28) with respect to ICP and 18.4
seconds (54.9 SEM, n = 24) to CPP.
Conclusions Transient events were observed in PbtO, related to
ABP or ICP modifications. Changes in PbtO, were present
irrespective of the state of autoregulation or the origin of the event
(haemodynamic or ICP related). Generally PbtO, followed the CPP
direction. PbtO, usually changed with a delay relative to the
pressure parameters. The CPP-PbtO, delay was significantly
shorter in the events characterized by primary ICP modification
(Group 2) in comparison with the ABP-led events (Group 1),
irrespective of the state of autoregulation. These findings should
be taken into account to evaluate the validity of indices assessing
cerebral autoregulation using PbtO,.
References
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Introduction We measured the fatty acid binding protein (H-
FABP) and tau levels in the cerebrospinal fluid (CSF) of patients
after subarachnoid hemorrhage (SAH): to evaluate the relationship
between SAH severity and H-FABP/tau values; to test the
hypothesis that H-FABP/tau might help in the diagnosis of
vasospasm; and to evaluate their association with outcome.
Methods We studied 38 SAH patients, whose severity was
assessed by the Glasgow Coma Scale (GCS). Serial CSF
samples were obtained in every patient starting on the day of SAH
and up 2 weeks post-SAH. H-FABP/tau levels were measured by
ELISA. Vasospasm was defined as neuro-worsening (loss of at
least one point of the motor component of GCS and/or appear-
ance of a new focal deficit) + angiographic confirmation. The 6-
month outcome was assessed by the dichotomized Glasgow
Outcome Score (GOS): good (GOS 4-5) and bad (GOS 1-3).
Multiple logistic regression analyses were performed to assess the
association between H-FABP/tau values and GOS.

Results H-FABP and tau increased after SAH. We observed a
significant association between the peak H-FABP/tau values and
admission mGCS (Spearman r = —0.581, P = 0.0001 and r =
-0.582, P = 0.0001, respectively). Eight patients underwent brain
death. Within the survivors we observed vasospasm in 11 patients.
Both proteins were significantly higher in this group compared with
those without ischemia (H-FABP = 15,958 + 21,736 pg/ml vs
2,527 + 2,427 pg/ml, P < 0.05; tau = 5,821 * 3,774 pg/ml vs
1,118 + 1,547 pg/ml, P < 0.05). The H-FABP rise preceded
clinical recognition of vasospasm in seven patients and was
simultaneous in four patients. Tau increased before clinical
recognition of vasospasm in five patients. Patients with bad out-
come showed higher peak levels of both proteins than patients
with good outcome: respectively, H-FABP = 23,977 * 25,593 pg/ml
and 3,374 * 2,549 pg/ml, P< 0.001; tau = 6,756 £ 4,544 pg/ml
and 1,591 * 1,639 pg/ml, P < 0.001. Logistic regression showed
that, after correction for age, sex and SAH severity, the peak value
of tau protein was an independent predictor of outcome.
Conclusions The H-FABP and tau increase following SAH and
might add complementary information for the diagnosis of
vasospasm. There is an association between their CSF values and
outcome following SAH.
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Introduction Active smokers comprise 35-55% of patients
admitted with acute spontaneous subarachnoid hemorrhage (SAH).
Transdermal nicotine replacement is sometimes prescribed to these

patients to prevent a withdrawal syndrome, but the safety of
exogenous nicotine during the acute period after SAH is unknown.
Methods We conducted a prospective, observational study from
2001 to 2007 in the neurological ICU of a major academic medical
center. All active smokers admitted with SAH were included in the
analysis, but we excluded patients who died within 7 days of
admission to remove those whose death was due to discon-
tinuation of life support. The primary endpoint was 3-month
mortality. Secondary endpoints were delayed cerebral ischemia
(DCI) and clinical vasospasm.
Results One hundred and ninety-two active smokers, including
104 (54%) who received transdermal nicotine, were well matched
on demographics, gender, age, Hunt and Hess grade, SAH sum
score, aneurism size, and smoking pack-year history, but a higher
percentage of current heavy smokers (>10 cigarettes daily)
received nicotine (67%, P < 0.001). There was no association of
nicotine replacement and clinical vasospasm or DCI. After
controlling for disease severity and cerebral edema on head CT
(OR = 13.9, Cl = 1.5-125.3), multivariable logistic regression
revealed that heavy smokers were more likely than light smokers to
die (OR = 6.0, Cl = 1.11-32.7). Smokers who received nicotine
had lower mortality (OR = 0.26, Cl = 0.68-0.98), an effect that
seemed on secondary analysis to be driven by high mortality
among heavy smokers who did not receive nicotine.
Conclusions Transdermal nicotine replacement is not associated
with clinical vasospasm or DCI in smokers admitted with SAH, and
is associated with lower mortality, particularly among smokers of
more than 10 cigarettes daily. This may be due to prevention of the
physiological derangements associated with nicotine withdrawal.
Nicotine replacement after acute SAH is probably safe, and should
be given to active heavy smokers at the time of admission. More
research is needed to verify these findings and define the
therapeutic role of nicotine in the ICU.
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Introduction Statins have neuroprotective properties including
improved vasomotor reactivity, reduced platelet activation and anti-
inflammatory effects [1]. A prospective observational controlled
study was conducted to evaluate the impact of pravastatin on the
development of delayed ischemic disease (DID) and ICU mortality
after aneurysmal subarachnoid hemorrhage (aSAH).

Methods A total of 98 patients (20-80 years old) with aSAH were
randomized to receive either pravastatin 40 mg (n = 40) or
nonstatin treatment (n = 58) within 24 hours after the ictus. Primary
endpoints, incidence of DID and extent of disability measured by the
Glasgow Outcome Scale; secondary endpoint, ICU mortality.
Results Groups were comparable with respect to age (54.2
(50.3-58.3) vs 53.2 (49.8-56.7) 95% CI), grade of aSAH
(Hess/Hunt) (2.6 (2.17-3.03) vs 3.06 (3.00-3.80) 95% CI) and
stroke severity (Glasgow Coma Scale 10.9 (9.4-12.4) vs 10.5
(9.3-11.8) 95% CI). There was a trend towards less DID in the
statin group (87.5% vs 60.3% nonstatin; standard error of the
difference of the means 9.8 (3.64-28.00) 95% CI). The extent of



disability between the groups, however, was not different
(Glasgow Outcome Scale 3.65 (3.16-4.14) statin vs 3.39
(8.00-3.80) nonstatin 95% ClI). Mortality was unchanged as well
(22.5% statin vs 22.4% nonstatin).

Conclusions These results are in line with a recently published
study demonstrating reduced vasospasm-related DID in patients
treated with pravastatin after aSAH [2]. We could not confirm the
benefit of statin treatment regarding mortality as mentioned in the
cited trial since our study was not powered to detect a difference
in mortality. So it is to be hoped that the Statins for Aneurysmal
Hemorrhage STASH trial will clarify this topic.
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Introduction We studied the induction of Pentraxin 3 (PTX3), a
prototypic long pentraxin protein induced by proinflammatory
signals in subarachnoid hemorrhage (SAH) patients, to investigate
a possible relation with SAH-associated ischemic brain damage.
Methods PTX3 was measured in the plasma and cerebrospinal
fluid (CSF) of 38 SAH patients admitted to the neuroscience ICU,
who were divided into three groups: occurrence of vasospasm,
defined as neuro-worsening (loss of at least one point of the
Glasgow Coma Scale motor component and/or appearance of a
new focal deficit) and angiographic confirmation of vasospasm;
presence of an early hypodense lesion, defined as the appearance
of a new hypodense lesion at CT scan following endovascular or
surgical treatment, or around the initial intracerebral hematoma;
and absence of a hypodense lesion. Arterial and CSF samples
were obtained every 12 hours starting on the day of SAH and up 2
weeks post SAH.

Results PTX3 was induced in the plasma and CSF of SAH
patients. CSF peak concentrations were significantly higher in
patients with vasospasm (21.5 + 5.1 ng/ml) compared with those
with no CT hypodense lesion (5.8 + 4.5 ng/ml, P < 0.05). Patients
with an early hypodense lesion showed a peak concentration that
was intermediate between the other two groups (12.4 £ 5.2 ng/ml).
No difference was observed in plasma levels among the three
groups. The temporal pattern of CSF PTX3 in patients with
vasospasm was triphasic: there was an initial increase of PTX3
during the first 48 hours following SAH (acute phase, up to 17.2
5.2 ng/ml), followed by a subsequent decrease in the next 48—-96
hours (subacute phase, up to 1.2 = 0.3 ng/ml, P< 0.01 compared
with the acute phase). With the appearance of vasospasm, a
secondary peak of PTX3 was detected (up to 7.1 £ 1.4 ng/ml, P<
0.01 compared with the subacute phase). No changes were
detectable in plasma.

Conclusions PTX3 is induced in the CSF and in plasma following
SAH; however, the CSF but not plasma levels are directly related
to the degree of brain injury. In addition the data show that PTX3
measured in the CSF might be a reliable marker of vasospasm
following SAH, and suggest that measurements of PTX3-CSF
levels associated with clinical evaluation could improve early
diagnosis of vasospasm in these patients.
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Introduction Cerebral blood flow (CBF) disturbances at focal
lesions of the hypothalamopituitary system and brain stem structures
are one of the unexplored and pressing questions of modern
neurosurgery [1]. Transcranial duplex sonography (TCDS) is a
widely used method for determination of the cerebral blood-flow
velocity (FV) in neurosurgical patients.

Methods We studied characteristics of cerebral hemodynamics by
TCDS after hypothalamic and brain stem tumor excision in 186
patients. The data obtained were compared with CT-MRI data,
clinical parameters and factors of neurohumoral regulation.
Results Our study showed that FV disturbances were observed in
82% of patients after surgery for hypothalamic and brain stem
lesion. The revealed FV disturbances were evaluated as vasomotor
spasm of different degrees of manifestation; distress of FV was
caused by a thrombosis of branches of cerebral vessels, hyper-
perfusion, hypoperfusion and infringements of venous outflow and
CBF autoregulation. Stable neurological disorders were observed
in 100% of patients at FV <40 cm/s and >200 cm/s. At FV
>120cm/s we observed 61% of patients with transient
neurological disorders and 24% with stable, and at FV >150 cm/s
22% with transient and 78% with stable neurological disorders.
Middle cerebral artery (MCA)/internal carotid artery ratio >3.0 and
FV >120 cm/s and basilar artery (BA)/external vertebral artery ratio
>2.0 with BA velocities >85 cm/s was associated with 92%
sensitivity and 97% specificity for vasospasm in the MCA and BA
accordingly. In 87% of patients with FV in MCA >185 cm/s we
observed focal ischemic brain lesions verified on CT scan. Fixed
pathologic interactions between degrees of FV and factors of
neurohumoral regulations suggest existing pathogenetic mechanisms
of CBF disturbances in focal lesions of the hypothalamic pituitary
system and brain stem. The dependence of FV disturbances and
vasopressin plasma level was established. The revealed FV
disorders allowed us to develop algorithms for therapy and
preventing secondary ischemic brain lesions.

Conclusions The investigation of FV by the TCDS method at focal
brain lesions, together with MRI and neurological research, has
allowed us to specify pathogenic mechanisms of CBF
disturbances and algorithms for their therapy.
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Introduction Most commonly, transcranial duplex sonography
(TCDS) is used to evaluate the flow velocity (FV). The main signs
of cerebral blood flow disturbances in head injury are olygemia,
hyperemia and vasospasm [1], which are closely connected with
traumatic brain injury and dynamics of the disease. The influence of
FV values measured by TCDS on the course and outcome of head
injury of different severity is of special importance.
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Methods FV was measured using an ultrasound triplex system in
83 patients with head injuries. The traumatic brain injury substrate
was verified by CT and nuclear MRI. Mean values for FV were
registered in the MCA every 48 hours. The hemispheric index (HI)
was measured to differentiate a vasospasm (HI = mean MCA /
mean ICA).

Results Depending on values of CFV, all patients were divided into
three groups: Group |, 22 patients with FV < 70 cm/s; Group II, 23
patients with FV 70-120 cm/s and HI < 3; Group lll, 38 patients
with FV > 120 cm/s and HI > 3.0. Severity of cerebral lesions in
Group | was caused by unilateral intracranial haematomas in six
cases, contusion of type 1-2 in nine cases and diffuse axonal
injury (DAI) in 12 cases. Patients in Group Il and Group Il revealed
bilateral intracranial haematomas combined with type 2 and 3
contusions and DAI; patients in Group Il showed contusion
predominance, and patients in Group lll had concomitant brain
damage predominance (that is, intracranial haematomas combined
with type 2-3 contusions and post-traumatic SAH). Outcome
analysis in Group | revealed a GOS score of 1-2 in 13 patients, of
3 in seven patients and of 4 in two patients. In Group Il the GOS
score was 1 or 2 in 17 patients, 3 in four patients and 4 in two
patients. In Group Ill the GOS score was 1 or 2 in 12 patients, 3 in
14 patients and 4 in six patients, and mortality was marked in five
patients.

Conclusions The performed analysis allowed us to conclude that
there existed a close relationship between the severity of traumatic
brain damage and the character of FV disturbances. Marked
traumatic brain injuries presented by multiple contusions and
intracranial haematomas, DAI of type 2-3 and combined with SAH
resulted in development of vasospasm in the MCA. Low values of
FV as well as development of vasospasm in the cerebral middle
artery are regarded as unfavourable prognosis for patients in the
acute period of severe head injury.
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Introduction Many assumptions have been proposed to explain
the confinement of red blood cells infested by Plasmodium
falciparum in the cerebral capillaries (cell adherence, rosetting),
involving an increase in blood viscosity and a deceleration in blood
flow inside capillaries.

Methods In this study, 10 nonimmune adults were included with
serious malaria according to the WHO classification. All of them
had one or more criteria of gravity. A Quantitative Buffy Coat
malaria test, a microscopic examination of thick and thin blood
smear and transcranial Doppler were carried out from entry. We
compared the transcranial Doppler findings, the pulsatility index
(PI), with the degree of parasitemia. Data are expressed as the
mean, standard deviation, extremes and percentage.

Results The age of the patients was 40 + 13 (SD) years (19-62).
The sex ratio was 0.9. SAPS Il was 34.3 + 10 (SD) (20-53). The
Glasgow Coma Scale score was 10 = 4 (SD) (14-3). The
parasitemia was 12.2 £+ 16.9% (SD) (0.01-50). The PI (by averaging
the two middle cerebral arteries’ Pl) was 1.9 £ 2.5 (0.8-9). The
correlation coefficient between parasitemia and the Pl was 0.86.
Conclusions Some studies, carried out in children, demonstrated
the interest in monitoring cerebral perfusion pressure and
transcranial Doppler in prognostic evaluation of cerebral malaria

[1]. In the adult, the interest in monitoring cerebral perfusion
pressure was also demonstrated [2]. Nevertheless, measurement
of intracranial pressure is related with hemorrhagic risk because of
homeostasis disorder usually observed during serious malaria. We
know there is no exact correlation between the degree of
parasitemia and the quantity of red blood cells confined in cerebral
capillaries. Nevertheless, in our preliminary study, there is a
correlation between the degree of parasitemia and disturbance of
the cerebral flow. Indeed, the Pl rises when parasitemia increases.
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Introduction Invasive devices are the ‘gold standard’ for measure-
ment of intracranial pressure (ICP). Their placement, however, can
be challenging (coagulation disorders, lack of surgical availability).
Noninvasive sonography of the optic nerve sheath diameter
(ONSD) has been proposed to detect elevated ICP [1,2]. How-
ever, this method needs further validation. This study was per-
formed to assess the relationship between the ONSD and ICP in
neurocritical care patients.

Methods After approval from the local ethics committee, 37 adult
patients with severe traumatic brain injury (n = 22), subarachnoidal
hemorrhage (n = 6), intracranial hematoma (n = 8) and stroke (n =
1) requiring sedation and ICP monitoring (intraparenchymal probe
in the frontal lobe; Codman, Johnson & Johnson) were included.
For each optic nerve, two measurements of ONSD were made
using a 7.5 MHz linear probe (HP Sonos 5500®; Hewlett Packard)
(2D mode, 3 mm behind the globe, one measure in the sagittal and
one in the transverse plane). The mean value for both eyes was
retained. The ONSD and ICP were measured simultaneously once
a day during the first 2 days after ICP probe placement and in
cases of important changes in ICP.

Results There was a significant linear relationship between the
ONSD and ICP (Spearman correlation p = 0.75, P < 0.0001;
Figure 1a). Changes in ICP (delta) were also significantly
correlated with ONSD variations (p = 0.78, P < 0.001; Figure 1b).
The ONSD cutoff for detecting ICP > 20 mmHg was 5.8 mm (area
under ROC curve = 0.91). The negative likelihood ratio of this
cutoff was 0.07.
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Conclusions There is a significant relationship between the ONSD
and ICP in neuro-ICU patients. Changes in ICP are accurately
detected by the ONSD. The probability of having high ICP when
the ONSD is below 5.8 mm is very low. This noninvasive method
could be used to check the absence of raised ICP.
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Introduction Intracranial hypertension (ICH) caused by brain
oedema is a frequent complication of the acute aneurismal sub-
arachnoid haemorrhage (SAH) [1]. The only adequate method of
diagnosis and assessment of ICH degree is its continuous
monitoring that is necessary for efficient and timely anti-edematous
therapy [2].

Methods The authors report 75 patients with SAH and risk of ICH.
Intracranial pressure (ICP) monitoring was performed by ‘Codman’
sensors in 35 patients (Group 1). In 32 of them ICP monitoring
was performed using subdural sensors, and in three of them using
intraventricular sensors. In seven cases ICP monitoring was carried
out in the preoperative period, and in 28 cases after AA exclusion.
In 40 patients without ICP monitoring (retrospective material —
Group 2) the basic methods of diagnosis were neurological
examination and computed tomography (CT). Both groups were
identical by sex, age, time of operative intervention, methods of
intensive therapy and severity of state. The basic difference was
the starting time of anti-edematous therapy.

Results Cerebral ischemia and marked neurological deficits were
more frequently observed in Group 1 compared with Group 2
(80% and 17% correspondingly, P < 0.05). Favourable outcome
was 65.7% (GCS, GOS Y-1Y) in Group 1 and 17.5% in Group 2.
Unfavourable outcome was 34.3% (GOS IlI-1) in Group 1 and
77.5% in Group 2; mortality made up 25% and 22.9%
correspondingly, and brain oedema was 90% and 25%
correspondingly. The mortality rate was as follows: in Group 1
eight patients (22.9%) died, two of them of brain oedema, which
made up 25% of all mortality cases in this group, and six patients
(75%) died of SAH recurrence. In Group 2 10 patients (25%)
died, one of them (10%) died of SAH recurrence and nine patients
died of brain oedema, which made up 90% of all mortality cases in
this group.

Conclusions ICP monitoring in patients with aneurismal SAH
allow one to reveal ICH in the early stage and to determine the
cause of the increased ICP according to CT data. Besides, ICP
monitoring in the acute stage of the aneurismal SAH allows timely
adequate intensive care and thus evidence-based outcome
improvement (P < 0.05).
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Introduction This study aimed at investigating the advantages of
brain function monitoring in patients with subdural haematoma or
spontaneous haemorrhage. We hypothesized that the reactivity of
the EEG signal to stimuli could aid in the assessment of the
condition of the brain and prediction of the outcome. We were also
interested in the EEG patterns and features induced by midazolam
in these critically ill patients as there are only a few studies on this
subject in the literature.

Methods Twenty-three patients with subdural haematoma and four
patients with spontaneous haemorrhage were incorporated in the
study. Midazolam and fentanyl were used as sedative agents. The
EEG signal from four channels (C3, C4, Fp1, Fp2) was recorded
for at least 24 hours following the surgery. Every 4-6 hours, on
average, a well standardized sequence of stimuli (voice, noise,
TOF, tetanic) was applied. Reactions to the stimuli were carefully
annotated by the study nurse. Segments of the EEG signal from
20 seconds before up to 40 seconds after each stimulus were
extracted. The segments were further divided into 10-second sub-
segments overlapping by 5 seconds. The modulation of alpha
activity (8—13 Hz) by the phase of the delta rhythm (0.5-4 Hz) was
estimated for each subsegment.

Results The averaged results are shown grouped by the response
of the patient to the stimuli (Figure 1). Deviation of the curves from
a straight line indicates modulation. The lowermost curves corres-
pond to the first subsegment (=20 to =10 s relative to the stimulus)
and the uppermost curve to the last subsegment (30-40 s).

Figure 1 (abstract 119)
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Conclusions Slight modulation of alpha activity by the delta rhythm
can be seen. In cases where clinical response was noted, the
modulation is stronger but tends to disappear at about 5-15
seconds post stimulus, indicating desynchronization. Further
analysis is needed to draw final conclusions.
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Introduction This study attempts to compare the effects of
mannitol and melatonin on traumatic secondary brain damage with
magnetic resonance imaging (MRI) findings.

Methods In this study we used 12 New Zealand rabbits whose
weight range was 2,000-2,500 g. After the subjects were injected
with anesthesia, they were subjected to head trauma with the
Feeney method. Three hours after the trauma, their MRI scans
were taken. The subjects were divided into two groups as the
mannitol group and the melatonin group. After the first MRI results
were taken, 20% mannitol at the rate of 2 g/kg was given to the
mannitol group and melatonin at a rate of 100 mg/kg was given to
the melatonin group. Thirty-six hours after the trauma, the MRI
findings were taken again. The MRI images before and after the
trauma were compared. The 36-hour MRI results of the melatonin
and mannitol groups were also compared against each other.
Results When the findings of 36-hour MRI results were compared
with those taken 3 hours after the trauma in the melatonin group, it
was found that the ventricular pressure and parenchyma edema,
the parenchyma protrusion developed, and those contusion
findings got heavier. The symptoms in the MRI images taken 36
hours later in the mannitol group were found to have developed
slightly. A significant difference was found between the melatonin
and mannitol groups’ findings in the MRI images taken 36 hours
after the trauma.

Conclusions In decreasing traumatic secondary brain damage,
mannitol is better than melatonin.
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Introduction We analyze information on brain-injured patients’
monitoring and care provided by a powerful information system.
Methods We analyzed 543 hours on 11 patients, limited to 72
hours per patient when available: mean arterial pressure (MAP),
intracranial pressure (ICP) and cerebral perfusion pressure (CPP)
values were plotted against guideline thresholds, respectively 90
mmHg, 20 mmHg and 60 mmHg. The data were sampled every 2
seconds. Extraction was performed using a 3 teraflops
supercomputer. We developed a method to detect periods of
abnormal values.

Results The calculated CPP and monitored CPP differed despite
a good correlation (r = 0.91, P < 0.0001). Fifty-seven percent,

Table 1 (abstract P121)

Detected abnormal episodes

CPP ICP MAP
5-15 min 53 42 58
15-30 min 25 41 60
30-60 min 17 27 44
60-120 min 6 18 26
>120 min 13 17 40

40% and 27% of the recorded MAP, ICP and CPP values reached
thresholds. The time distributions of abnormal CPP, ICP and MAP
values are detailed in Table 1: 51.7% of the MAP periods, 48.8%
of the ICP periods, 51.8% of the calculated CPP were short
episodes (<30 min). Mortality was associated with CPP < 60
(OR=4.13 - logistic regression model, P < 0.0001) and inversely
associated with MAP drops and IC hypertension episodes (OR
0.58 and 0.45, respectively). The mean time spent in each episode
was higher in the NS group (76 £ 6 vs 48 + 5 min). Caregivers’
actions are perceptible on a CPP distribution chart.

Conclusions Monitoring artifacts should be better identified when
monitoring-based targets are used to guide therapy. Computer-
based data analysis shows evidence of frequent episodes
requiring therapeutic actions according to published guidelines,
assuming that multimodal monitoring is not limited to the three
studied parameters. Caregivers need new tools for data
management to provide a better quality of care.
Acknowledgements Project funded by the EC and Martinique
country.
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Introduction A reduction in mortality of severe head injury patients
is associated with the development of evidence-based protocols
[1,2]. This audit studies the adherence to the neurointensive care
unit (NICU) protocol for the management of respiratory parameters
in severely head injured patients in the first 24 hours.

Methods A random case note review was undertaken of 50
patients intubated prior to admission to NICU, between March
2005 and April 2007. All data in the first 24 hours was compared
with protocol targets.

Results There were 170 severely head injured patients admitted to
the NICU in the defined period. Patients reviewed were 39 males,
11 females; median age 34 years, range 17-74 years. The median
presenting GCS was 7. Eighteen patients had thoracic pathology
on admission, these included seven spinal fractures, four
haemothoraces, one sternal fracture, six rib fractures, six aspiration
pneumonitis and one collapsed lung. Admission ventilation targets
and their compliance were measured. The results were ventilation
mode (SIMV) 98% compliance, tidal volume (6—10 ml/kg) 96%,
FIO, (30-40%) 38%, respiratory rate (12-16) 30%, |:E ratio (1:2)
78% and PEEP (5-10 cmH,0) 94%. See Table 1.

Conclusions Overall our audit detected only 18 protocol
deviations out of 311 interventions regarding maintenance of
adequate oxygenation and tight PaCO, control (6%). There were
78 episodes out of 397 samples taken where the protocol should
have been activated for the management of PaCO, control (20%).



Table 1 (abstract P122)
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Blood gas analysis

Protocol target Total samples Total interventions

Protocol deviations Episodes when protocol not activated

PaO, > 11 kPa 397 138
PaCO, 4-4.5 kPa 397 173

1 5
17 78

Protocols can reduce mortality but knowledge of adherence to
protocols is necessary to improve clinical practice.
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Introduction c-Jun N-terminal kinase (JNK) is a regulator of many
cellular events, including programmed cell death (apoptosis). The
INK pathway is activated in several models of brain injury and its
inhibition confers neuroprotection. The role of JNK following
traumatic brain injury (TBI) is unclear. We tested the hypothesis
that JNK might be a relevant pathway following TBI in humans and
in a model of cerebral contusion, and evaluated the neuro-
behavioral and histological effects of its pharmacological inhibition
by the administration of DINKI-1, a peptide that selectively
prevents the binding between JNK and its substrates.

Methods JNK activation was investigated by western blot analysis
performed on brain samples obtained from four TBI patients who
underwent surgical removal of a cerebral contusion, and on injured
cortex and hippocampus of mice subjected to anesthesia followed
by controlled cortical impact brain injury at 1, 4 and 48 hours post
injury. In addition, at 10 minutes post injury, animals randomly
received an intraperitoneal administration of either DJNKI-1
(11 mg/kg) or an equal volume of saline (100 pl). A second group
of mice received identical anesthesia, surgery without injury, and
saline to serve as uninjured controls. Neurobehavioral motor
outcome was evaluated at 48 hours and 7 days post injury by
performing the Neuroscore. Cell death was quantified by the
histochemical TUNEL technique at 48 hours post injury and the
contusion volume was evaluated at 7 days post injury.

Results We observed a robust activation of the JNK pathway both
in the human pericontusional brain tissue and in the injured cortex
and hippocampus of mice at 1, 4 and 48 hours post injury. At
48 hours and 7 days post injury, mice receiving DJNKI-1 showed a
better motor performance compared with mice receiving saline
(P< 0.05 at both time points). Moreover, mice receiving DIJNKI-1
showed a significant reduction of TUNEL-positive cells in the
hippocampus compared with mice receiving saline at 48 hours
post injury (P < 0.05) and a reduced contusion volume at 7 days
post injury (P<0.01).

Conclusions JNK is activated following human and experimental
TBIl. The administration of the inhibitor DIJNKI-1 to injured mice
induced an amelioration of neurobehavioral deficits and histological
damage following controlled cortical impact brain injury.
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Hormones and cytokines as biomarkers for immediate
cure measures in severe neurosurgical patients: base for
inclusion in a neuromonitoring algorithm
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Critical Care 2008, 12(Suppl 2):P124 (doi: 10.1186/cc6345)

Introduction In spite of dramatic recent achievements in neuro-
endocrine immunology and neuroprotection, an adequate treat-
ment strategy for interrupting molecular cascade reactions in
severe brain damage is not quite clear. The role of daily monitoring
of the hormone and cytokine levels in these patients in the ICU is
not quite understood and so far recognized.
Methods Two hundred and eighty-two patients with severe
traumatic brain injury (GCS < 8 at admission), 226 patients with
aneurismal subarachnoid haemorrhage and 325 operated patients
with brain tumors were studied. Prolactin (as immunomodulator),
free and total thyroxine and triiodothyronine (FT4, T4, FT3 and T3),
and cytokines (IL-6, sIL-2R, NT-proBNP) were assayed in blood
and CSF by RIA kits and chemiluminescent analysis (Immulite
2000). The obtained data were compared with clinical,
neurological and neuroimaging data.
Results Independent of causation and gender, an abrupt serum
prolactin level decrease (P < 0.001) started 2-3 days before
respiratory and brain inflammatory complaints were verified by
roentgenogram. Significant decreases, especially T3 and FT3 to
undetected values (P < 0.05), were characterized for worsening
patient conditions (brain ischemia/hypoxia and brain edema
increasing, consciousness depression (r=—-0.239, P < 0.000415)).
Simultaneously there were marked significantly increased slL-2R,
IL-6, and NT-proBNP levels in blood and CSF in comparison with
normal values (P < 0.001). The highest values were found in
patients with unfavourable outcomes.
Conclusions Serum and CSF hormone and cytokine level daily
monitoring in critically ill patients with severe brain damage, ARDS,
haemodynamic disturbances, sepsis and polyorgan deficit strictly
reflects the patient condition (upregulation and downregulation of
neuroendocrine and immune systems and its roles in
neurosystemic and systemic inflammatory responses) and allows
immediate prognosis of the disease process. The ‘brain low T3
syndrome’ earlier proposed by us for severe neurosurgical patients
serves as a basis for brief thyroid hormone substitution therapy in
addition to conventional therapy, taking into account the crucial
role of T3 in neurogenesis in the adult brain and its important
influences on endothelium and cardiodynamics.
Reference
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Is the ratio of lactated to pyrostaphylic acid in cerebral
tissue a prognostic index for the outcome of patients with
intracerebral hemorrhage?
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Introduction The objective was to correlate the ratio of lactated to
pyrostaphylic acid (L/P) with the outcome of patients with intra-
cerebral hemorrhage, according to the Glasgow Outcome Scale
(GOS).

Methods ICU patients with spontaneous intracerebral hemor-
rhage, diagnosed with a brain CT, were enrolled in the study. The
inclusion criterion was a GCS on admission <8. An intracranial
microdialysis catheter was inserted in cerebral tissue and
extracellular brain fluid sample was collected every 2 hours for
analysis. A CMA 600 Microdialysis Analyzer was used for
measurements. Patients were divided into two groups according to
their GOS score 6 months later, group A (GOS 4-5, good
outcome) and group B (GOS 1-3, poor outcome). The variable of
L/P was dichotomized and a value that was statistically significant
correlated to the outcome was investigated. Comparison of the
mean value of L/P between the two groups was carried out at a
significance level of 95%.

Results There were 29 patients enrolled in the study, with a mean
age of 62 years (£9.86). Six months later there were six patients in
group A (mean L/P value: 34.13 + 2.64) and 23 patients in group
B (mean L/P value: 41.21 * 16.39). There was a borderline
correlation between the L/P value and the outcome between the
two groups. Group A with a good outcome had a lower mean L/P
ratio value (P = 0.059). All patients with a good outcome had an
L/P value lower than 37, whereas all patients with an L/P value
greater than 37 had a poor outcome, as is shown in Table 1.

Table 1 (abstract P125)

Correlation between L/P ratio and GOS scale

L/P ratio GOS 4-5 (n=6) GOS 1-3 (n=23)
L/P <37 6 11
L/P>37 0 12

Fisher's exact test P=0.028

Conclusions According to our results, the lactated to pyro-
staphylic acid ratio is correlated to the outcome of patients with
intracerebral hemorrhage, 6 months after admission to the ICU.

P126

Coagulopathy predicts poor outcome in traumatic brain
injury

G Fuller, H Pattani, A Chalmers, D Sperry, P Yeoman
Queen’s Medical Centre, Nottingham, UK
Critical Care 2008, 12(Suppl 2):P126 (doi: 10.1186/cc6347)

Introduction Cerebral damage arising from traumatic brain injury
(TBI) can occur primarily at the time of injury or can occur
secondarily at a temporally distant time point post insult [1].
Abnormal clotting occurs in 10-20% of head-injured patients and
may exacerbate secondary brain injury [2,3]. It may also be a
marker of the degree of the primary injury. Brain tissue is rich in

thromboplastin, and activation of clotting pathways following TBI is
thought to occur leading to abnormal coagulation. This may result
in disseminated intravascular coagulation, cerebral microthrombi
and ischaemia, or exacerbation of intracranial haemorrhage [4,5].
We have studied the admission International Normalised Ratio
(INR) in moderate to severe TBI patients, examining its role as a
prognostic indicator in these patients.

Methods All patients admitted to the Queens Medical Centre from
1993 to 2002 with a recorded Glasgow Coma Score of 12 or less
within 48 hours of a TBI were included in the Nottingham Head
Injury Register. The INR and outcome at 1 year were recorded on
the register. We looked at the strength of the association between
the admission INR and the outcome at 1 year.

Results Data were available on 497 patients. Their mean age was 36
years (range 16-91). Seventy-five per cent of the patients were male.
Of the 497 patients, 199 died at 1 year. The INR was increased in
60% of patients. Linear regression and logistic regression after group
division into dead versus alive and good versus poor outcome were
significant for the whole range of increased INR, but particularly
striking and clinically relevant outcome difference was found where
INR > 1.5 (chi-squared £ < 0.001).

Conclusions A prolonged INR was observed in patients
presenting with moderate or severe TBI and was associated with
unfavourable outcome. An admission INR > 1.5 is a statistically
significant indicator of poor prognosis in moderate to severe TBI
patients and may be a useful prognostic marker in these patients.
This may be a valuable addition to prognostic scoring systems.
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Alteplase for acute ischemic stroke: 2 years in a
community hospital without previous experience in stroke
thrombolysis
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Introduction Intravenous administration of recombinant tissue
plasminogen activator (rt-PA) remains the most beneficial proven
intervention for emergency treatment of stroke. The objective of the
present study was to assess the implementation of the ‘Stroke
code’ in routine clinical care at our center in the last 2 years and to
describe the clinical outcome of patients who received treatment
with intravenous rt-PA.

Methods The aim of the ‘Stroke code’ is the early recognition of
selected patients with a suspected stroke who may be treated with
thrombolysis therapy. Prehospital emergency medical services,
critical care, radiology and neurology departments are implicated.
Inclusion criteria for intravenous administration of rt-PA (0.9 mg/kg)
were: age 18 years or greater, measurable neurological deficit,
NIHSS >4 and <25, onset of symptoms <3 hours before begin-
ning treatment, CT without a multilobar infarction (hypodensity
>1/3 cerebral hemisphere).

Results Fifty-five ‘Stroke codes’ were activated from November
2005 to November 2007. rt-PA was administered in 27 patients
(49%), 21 patients were males and six females. The mean age was
64 years. APACHE Il (admission) score was 8.8 £ 3.5 points. ICU
length of stay was 3.5 £ 1.5 days. Eighty-eight percent of patients



had vascular risk factor, 33.3% were receiving aspirin at stroke
onset.

Post-treatment study imaging was performed 48 hours after
thrombolysis: three patients developed CT haemorrhagic infarct
type 1 (asymptomatic small petechiae along the margins of the
infarct). Two patients died, because of cerebral infarction with
cerebral edema. The median NIHSS score was 12.8 points at
admission and 10.2, 8 and 7.2 at 2 hours, 24 hours and 48 hours
after treatment, respectively.

Conclusions In selected patients rt-PA is effective when used
within 3 hours of stroke onset [1]. rt-PA is safe in routine clinical
use despite limited prior experience of thrombolysis for acute
stroke [2].
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Introduction Acute lung injury (ALI) may complicate neurological
illness, but the mechanisms and outcomes of ALl in this setting are
poorly understood. We hypothesized that ALl is linked to severity
of neurological illness, mechanical ventilation (MV) parameters, and
outcomes in brain-injured patients.

Methods We identified consecutive patients admitted over a 2-
year period to a tertiary hospital neurosciences critical care unit
and requiring MV for >48 hours. ALl was determined using AECC
criteria. Univariable and multivariable predictors of ALl and of
mortality were assessed.

Results We evaluated 124 patients with head trauma (34
patients), intracerebral hemorrhage (29 patients), subarachnoid
hemorrhage (25 patients), ischemic stroke (12 patients), and other
brain disorders (24 patients). The primary indication for MV was
neurological (impaired consciousness, seizures, intracranial hyper-
tension) in 89 patients, respiratory failure in 22 patients, surgery in
10 patients, and other in three patients. ALl developed in 36
patients (29%) a mean (SD) of 2.7 (1.8) days after initiation of MV.
Neither ALl risk factors (pneumonia, aspiration, sepsis, trauma,
transfusion, pancreatitis) or neurological insult severity (Glasgow
Coma Scale on admission, absence of brainstem reflexes) were
significantly associated with ALI. Tidal volumes and positive end-
expiratory pressures on days 1 and 2 of MV were not significantly
different in patients with and without ALI. Fifty-two patients (42%)
died during hospitalization, and independent predictors of death
were admission with intracerebral hemorrhage (OR = 4.3, 95% Cl =
1.5-12.2), absence of corneal reflex (OR = 5.0, 95% CI =
1.2-20.0), and circulatory shock (OR = 6.2, 95% CI = 1.9-20.9).
There was no independent association between ALI and mortality.

Conclusions ALl developed in nearly one-third of patients
undergoing MV following either traumatic or nontraumatic brain
injury. The postulated relationships between ALl and MV
parameters, neurological severity of illness, and short-term mortality
were not confirmed in this population.
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Introduction We discuss prognostic criteria of hemodynamic
changes in patients after hypothalamic and brain stem surgery. We
hope that better understanding of mechanisms of adaptive
disorders in local brain lesions will help to optimize postoperative
management of these patients. This study was based on the
interdisciplinary neurocardiologic approach [1].
Methods Cardiac output measured by the echocardiographic
method as well as hemodynamic and humoral parameters were
investigated in 139 patients with pituitary adenomas and cranio-
pharyngiomas and in 148 patients with brain stem tumors.
Results We consider that unfavorable hemodynamic changes may
be used as prognostic criteria of severe damage of regulatory
centers in the hypothalamus or brain stem. It is clear that a
favorable type of hemodynamic change is a kind of postoperative
stress reaction. The reaction after pituitary tumor surgery was
reduced or delayed and grew to its peak by the third day after brain
stem surgery. The main unfavorable type of hemodynamics was
decreased cardiac output (CO). However, the causes of this
decrease are quite different. In damage of the hypothalamus,
decrease of CO was connected with decreased blood volume and
the latter was connected with a decrease of vasopressin secretion.
Our research has shown that patients with lesions of different
structures of the hypothalamus and brain stem revealed specific
changes of various neurohumoral systems. In damage of the
dorsomedial part of the medulla oblongata, the decease of CO
was caused by primary neurogenic cardiac insufficiency. In
damage of hypothalamic structures, we see increased amplitude
power spectral density of the respiratory period of heart rate
variability (HRV), a decrease of the amplitude of the low-frequency
peak and a very high degree of coherence between HRV and
respiratory variability. In brain stem structure damage, we can see
low-frequency components only on the power spectral density of
HRV. We postulate that the revealed distinctions of power spectral
density of HRV showed that with hemodynamic disturbance in
hypothalamic and brain stem lesions a different pathological type
of cerebral regulation of hemodynamics forms.
Conclusions Disorders of a humoral regulation at focal lesions of
the hypothalamus and brain stem are specific. Intensive care
should therefore be carried out taking into account that these
changes should be directed to regeneration of a normal humoral
pattern.
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Introduction The purpose of this study was to define the
prevalence and outcome of diabetes insipidus (DI) in the early
post-traumatic brain injury (TBI) period in ICU patients. Inadequate
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antidiuretic hormone secretion, which results in DI, is a well
recognized complication of TBI, owing to post-traumatic posterior
pituitary dysfunction.

Methods This prospective study was performed in 73 ICU-TBI
patients (with or without multisystem trauma) admitted to a general
ICU at a tertiary center between December 2005 and November
2007. Patients had suffered severe TBI, according to the initial
GCS score (<8). DI was diagnosed if plasma sodium exceeded
145 mmol/l in the presence of inappropriate dilute urine with 24-
hour urine volume >30 ml/kg body weight, urine specific gravity
<1,005 or urine osmolality <300 mOsm/kg with a simultaneous
plasma osmolality 2300 mOsm/kg. The age, gender, GCS, Injury
Severity Score (ISS), onset of DI, peak recorded plasma sodium
and outcome were noted. Statistical analysis was computed by ¢
test and Fischer exact test. P < 0.05 was considered statistically
significant.

Results Twenty-one ICU-TBI patients (28.7%) developed acute
DI. Comparison was made between two groups of these patients:
Group A, nine survivors and Group B, 12 nonsurvivors of TBI.
There was no statistical significance between them with respect to
age, gender (P> 0.05). Group B had a lower GCS (4.5 £+ 1.5) as
compared with Group A (7.8 £ 3, P = 0.003). The ISS was
significant greater in Group B: 38 £ 8 versus 17 & 7 in Group A,
P<0.001. Peak plasma sodium was significantly greater in Group
B: 167 = 4 mmol/l versus 156 = 3 mmol/l in Group A, P < 0.05.
The mean onset time of DI in Group B (1.7 £ 0.9 days) was shorter
than in Group A (7.4 + 3.3 days), P = 0.004. Overall mortality was
57.1%. The mortality rate for the development of DI within the first
3 days after TBlI was 90% versus 27.2% if DI occurred later.
Nonsurvivors died from brain death and not as a result of their
associated injuries.

Conclusions Our results demonstrate that DI is common,
following severe TBI. ICU-TBI patients presenting with features of
DI have an overall high mortality. This study shows that the
development of DI within the first 3 days of TBI is associated with
high mortality rate and impending brain death. On the contrary,
ICU-TBI patients who develop DI later have a better prognosis.
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Introduction Hypernatremia (HyperNa) carries on an increased
risk of death in critically ill patients [1]. It is not known, however,
whether this is true also in patients with severe traumatic brain
injury (TBI).

Methods We analyzed prospective data from all patients admitted
for severe TBI (GCS < 8) to a trauma ICU over a 3-year time
period. We collected demographics, clinical variables, complica-
tions, and the available laboratory data for each day of ICU stay.
Major outcomes were ICU and hospital mortality, and ICU length of
stay (LOS). We used Cox proportional-hazards regression models
with time-dependent variates designed to reflect the exposure to
the varying sodium (Na) levels over time during the ICU stay. The
same models were adjusted for age, gender, and Na levels at
admission as baseline covariates.

Results We included in the study 130 TBI patients (mean age
52 years, SD 23, range 18-96; males 74%; median GCS 3, range
3-8; mean SAPS Il 50, SD 14, range 9-84; all mechanically
ventilated; tracheostomy in 64/130, 49%). ICU mortality was

36/130 (27.7%), hospital mortality was 42/130 (32.3%). Follow-
up included a total of 1,334 patient-days (average of 2.9 measure-
ments of serum Na/day). Serum Na values were computed as the
daily average, which was 140 mmol/l (range 133-153); the patient
average of the daily maximum Na levels was 143 mmol/l (range
131-164). Twenty-six percent of the days in the ICU were compli-
cated by HyperNa (that is, at least one value of Na > 145 mmol/l),
with 70% of the patients showing this abnormality. The average
time of first occurrence of HyperNa was 5 days from ICU
admission, while only five patients had HyperNa at ICU admission.
A daily increase from the cumulative patient-average by 1 SD unit
(about 2.4 mmol/l Na) was associated with a 2.15 times increase
hazard of death (95% CI = 1.28-3.59; P = 0.004). Adjustment for
the daily use of hypertonic solutions did not change our findings.
HyperNa was slightly associated with increased ICU LOS.
Conclusions Our study suggests a strong relation between
increased Na levels and mortality in patients with severe TBI.
Although these results do not prove a causal relation between
increased Na levels and death, we urge for interventional studies to
ascertain the safety of treatment strategies that might increase
serum Na levels in patients with severe TBI.
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Introduction Following severe brain injury most patients require
intubation and ventilation. Gastric tubes, whether nasogastric or
orogastric, allow the stomach to be decompressed, which can aid
mechanical ventilation, reduce the risk of aspiration and provide a
route for drug administration and subsequently nutrition.

Methods A 4-month prospective audit was carried out on patients
admitted to the ICU of a regional neurosurgical centre following
severe brain injury. Patients were included following primary
intracerebral haemorrhage or traumatic brain injury.

Results All patients (n = 25) were admitted to the ICU from an
Emergency Department. All had a Glasgow Coma Score of 3 on
admission to the ICU and were intubated and ventilated prior to
arrival. The mean time from accident to arrival in the ICU was
15 hours. Only 32% of patients had a gastric tube in situ on arrival
in the ICU; 16% had a nasogastric tube and 16% had an oro-
gastric tube in situ. Only 16% of patients had the gastric tube
inserted at the time of rapid sequence intubation. Thirty-five
percent of patients who required gastric tube insertion after
admission to the ICU had documented changes in management or
complications as a consequence of the procedure. These included
the need for bolus sedation and muscle relaxant use, with ensuing
hypotension requiring inotrope support; delay in commencement of
enteral feeding and the need for extra chest radiographs to confirm
the tube position.

Conclusions Instrumentation to pass a gastric tube may cause a
rise in intracranial pressure or induce hypertension, which may
precipitate rebleeding in patients with intracerebral haemorrhage.
Transfer times to regional neurosurgical units can be long. Optimal
management of the brain-injured patient should include insertion of
gastric tubes at the time of initial rapid sequence intubation. This is
not current practice in the emergency department and improved
awareness of the need to place gastric tubes early in brain-injured
patients may avoid unnecessary complications.
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Introduction The study objective was to determine whether there
is a significant difference in the pattern and severity of injury
sustained during falls in patients who have consumed alcohol and
those who have not. To determine how the pattern and severity of
injury correlates with the blood alcohol level (BAL).

Methods A prospective quasi-randomised controlled study
between November 2001 and July 2002. All healthy adults
between 16 and 60 years old who had fallen from standing height
were included. A systematic history and examination allowed
calculation of injury severity scores as per the abbreviated injury
scale update 1998. BALs were obtained from intoxicated patients
with consent.

Results Three hundred and fifty-one healthy adult patients were
included in the study, there were 238 in the no alcohol group, 113
had consumed alcohol, and blood alcohol levels were obtained for
47 patients. The alcohol group had a higher incidence of head
injuries (46 (48%) vs 22 (9%)) with a lower incidence of limb
injuries (39 (39%) vs 183 (76%)) than the no alcohol group. There
was a significant difference in the pattern of injury between the
alcohol and no alcohol groups (x2, P < 0.001) and there was a
significant difference in the injury severity scores (P < 0.001,
Z-2.5). In the alcohol group, the severity and pattern correlated
with the alcohol level at the time of injury. Patients with an alcohol
level <200 mg/dl had mostly soft-tissue limb injuries (58%),
200-250 mg/dl mostly significant limb fractures (55%) and
>250 mg/dl mostly significant head injuries (90%).

Conclusions Alcohol-related falls are more often associated with
severe craniofacial injury. The severity of both limb and head injury
is greater and correlates directly with the BAL.
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Introduction Microalbuminuria (MA) is considered a risk factor in
the hypertensive and diabetic population. The presence of MA
during the evolution of acute coronary syndrome (ACS) is a bad
prognosis criterion.

Methods We studied the presence of MA by 24-hour urine test in
396 hospitalized patients with ACS consecutively. During their
hospitalization period blood samples were taken in the first 24
hours for all of them (leukocyte recount, hemoglobin and hemato-
crit levels, troponin |, total cholesterol, LDL-cholesterol, fibrinogen,
ultrasensible  C-reactive protein  (US-CRP), glucose and
glycosylated hemoglobin (HbA1) serum levels). The left ventricular
function was determined in all cases through echocardiography.
We made a follow-up of 2.5 years.

Results One hundred and forty-seven patients presented MA
(87%). We found this group was also the one with older age (P =
0.001), higher hypertension level (P = 0.001) and more diabetes
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(P = 0.0001), strokes (P = 0.04), periferal arteriopathy (P =
0.0001) and chronic renal failure (P = 0.0001) cases. Thirty-seven
percent of patients were hospitalized in Kilip > stage (P =
0.0001). This group was characterized to have poor left ventricular
ejection function (51% vs 46%, P = 0.001), worse renal function
(P=0.001) and higher glycemic levels (P = 0.0001). Patients with
MA presented a high intrahospital mortality ratio (9% vs 4%; P =
0.004), more heart failure development (45% vs 21%; P=0.0001),
atrial fibrillation (25% vs 12%: P = 0.004), abnormalities of
conduction syndromes (15% vs 7%; P = 0.02), and strokes (4%
vs 1%; P = 0.02). In the follow-up, the mortality rate in the MA
group rose to 15% (P = 0.0001). In the multivariant analysis due to
age, gender, left ventricular ejection function, troponin-l serum
levels, existence of anemia and creatinine clearance, MA was
found to be an independent risk factor of heart failure (OR = 1.75;
95% Cl = 1.02-3.01; P = 0.04) and of mortality (OR = 2.6; 95%
Cl=1.05-6.41).

Conclusions The presence of MA during evolution of ACS is
associated with high-profile vascular risk and is a powerful short-
term and long-term prognostic factor.
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Nonoperative management of blunt trauma in abdominal
solid organ: a prospective study to evaluate the success
rate and predictive factors of failure
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Tabriz University of Medical Sciences, Tabriz, Iran
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Introduction Over the past several years, nonoperative manage-
ment (NOM) has increasingly been recommended for the care of
selected blunt abdominal solid organ injuries. No prospective study
has evaluated the rate of NOM of blunt abdominal trauma in the
northwest of Iran. The objective of our study was to evaluate the
success rate of this kind of management in patients who do not
require emergency surgery.

Methods This prospective study was performed in Imam Khomeini
Hospital (as a referral center of trauma) at Tabriz University of
Medical Sciences, Iran, between 20 March 2004 and 20 March
2007. All trauma patients who had sustained injury to a solid
abdominal organ (kidney, liver, or spleen) were selected for initial
analysis, using the student's t test or chi-square test.

Results During the 3 years of the study, 98 patients (83 male and
15 female) with blunt trauma were selected for NOM for renal,
hepatic and splenic injuries. Mean age was 26.1 £ 17.7 years
(range, 2—-89) and the mean injury severity score (ISS) was 14.5 £
7.4. The success rate of NOM was 93.8%. Fifty-one patients (43
men, eight women; mean ISS, 14.2 £+ 5.8) underwent NOM of
splenic trauma, 38 patients (33 men, five women; mean ISS,
12.9 £ 8.2) hepatic trauma, and nine patients (seven men, two
women; mean ISS, 22.2 + 7.6) renal trauma. Six patients
underwent laparotomy due to the failure of NOM. The success
rates of this treatment were 94.1%, 94.7% and 88.8% for the
spleen, liver and kidney injuries, respectively. Female gender and
ISS were significant predictors of the failure of NOM (P = 0.005
and P = 0.039, respectively).

Conclusions We suggest that NOM can be undertaken
successfully for the hemodynamically stable patients with solid
organ blunt trauma. The study indicates that the rates of NOM vary
in relation to the severity of the organ injury. These suggest that
this approach to the care of blunt injury in abdominal solid organs
is being led by trauma centers.
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Evidence for early presence of intestinal epithelial cell
damage in multitrauma patients
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Introduction The present study investigates the presence of
intestinal epithelial cell damage in multitrauma patients on admis-
sion. In trauma patients, the development of SIRS and sepsis are
important determinants of clinical outcome. Intestinal damage is
considered to play an important role in development of these
inflammatory syndromes. However, clinical evidence remains
scarce. Previously, in a rat model of hemorrhagic shock, we
demonstrated that interventions reducing intestinal damage
strongly attenuated the inflammatory response. In order to explore
potential applicability of such therapies in trauma patients, the
presence of early intestinal damage is assessed after trauma.
Methods Trauma patients (n = 95) admitted to the emergency
room (ER) were divided into four groups regarding the Injury
Severity Score (ISS) and the presence of abdominal injury (+Al or
-Al): ISS < 25 +Al (n=27); ISS > 25 +Al (n = 26); ISS < 25 -Al
(n=24) and ISS > 25 —Al (n = 18). Plasma was obtained directly
after admittance to the ER. Intestinal fatty acid binding protein
(I-FABP), a cytosolic protein constitutively present in mature
enterocytes and released after cellular damage, was measured by
ELISA. Circulating procalcitonin (PCT), representing inflammation,
was assessed by Kryptor assay.

Results On admission, concentrations of I-FABP (1,395 + 438 pg/ml)
were significantly (P < 0.05) elevated in patients with ISS > 25
+Al compared with all other groups on admission (ISS > 25 -Al:
309 *+ 67 pg/ml; ISS < 25 +Al: 531 * 202 pg/ml; ISS < 25 —-Al:
221 £ 46 pg/ml) (MWU). Noteworthy, I-FABP was significantly
increased in patients without Al (ISS > 25) in comparison with 76
healthy volunteers (102 £ 12 pg/ml). On admission, |-FABP levels
were correlated positive with ISS (Pearson r2 = 0.28; P< 0.0001).
Furthermore, I-FABP concentrations at ER correlated to PCT levels
on day 1 (Pearson r2=0.50; P< 0.0001).

Conclusions This is the first study to provide evidence for rapid
development of intestinal epithelial cell damage in severe multi-
trauma patients with and without abdominal trauma. The extent of
early intestinal damage is associated with the inflammatory
response present at 24 hours. Further studies are needed to
determine whether therapies aimed at reduction of intestinal
damage improve clinical outcome of patients with severe trauma.
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ICU predictors of morbidity after major trauma
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Introduction ICU injured patients often experience a condition of
tissue hypoperfusion due to low cardiac output and oxygen
delivery (DO,). The imbalance between oxygen demand and DO,
could be responsible for an anaerobic metabolism that is
correlated with poor outcome. Several authors demonstrated that
traditional (that is, serum lactate, base deficit) and oxygen-derived
and carbon dioxide-derived parameters of anaerobiosis are helpful

indicators of bad outcome in trauma patients. We aimed to identify
predictors of morbidity in our ICU trauma patients.

Methods Data for 175 adult trauma patients (age mean 50 + 18.5
years) admitted to our ICU were prospectively collected from May
2006 and April 2007. Seventy hemodynamic, ventilatory, and
metabolic parameters were evaluated within 3 hours after ICU
admission. Accordingly to the GIVITI (ltalian Group for the
Evaluation of Interventions in ICU) database definitions, complica-
tions were defined as one or more organ dysfunctions or failures
occurring during the ICU stay. Multivariate and receiver operating
characteristic (ROC) curve analyses were applied.

Results Morbidity was 40.5%. The Simplified Acute Physiology
Score I, a high CO, production (VCO,), and a low DO,/VCO,
ratio were significant in the multivariate analysis (Table 1). The
DO,/VCO, ratio was the best predictor of morbidity. Its cutoff
value for morbidity was 3, and its area under the ROC curve was
0.87 (sensitivity 82%, specificity 75%). The ICU stay was longer
for complicated patients (4.4 vs 14.5 days, P < 0.001), and
mortality was higher (9% vs 22%, P < 0.001).

Table 1 (abstract P137)

Multivariate analysis results

OR 95% Cl P value
DO,/VCO, 1.9 1.35-2.9 0.012
VCO, 1.7 1.2-2.3 0.03
SAPSII 1.2 1.01-21 0.04

Conclusions This study demonstrated that the DO,/VCO, ratio

correlated well with morbidity. This ratio represents the imbalance

between oxygen demand and delivery. The ratio might be

continuously monitored in critically ill patients to assess an

anaerobiosis state. This ratio together with the SAPS |l ratio could

predict complications in trauma patients.
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1. Husain FA, et al.: Serum lactate and base deficit as predic-
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Introduction Survival and the length of ICU stay (LOS) of severely
ill or injured patients are dependent on demographic (for example,
age, gender) and organizational factors as well as pre-existing
diseases and the degree of physiological abnormalities. Different
scores allow one to predict hospital mortality of general ICU
patients. Such scores (for example, APACHE Il or SAPS Il) are
developed by multivariate statistical methods. Burned patients,
however, have been excluded in the development of most scoring
systems. We are interested in finding relevant risk factors
concerning hospital mortality and LOS.

Methods Patients with >100% burned surface area (BSA) admitted
to the burn unit of the University Hospital Zurich between 1997
and 2006 were retrospectively analysed. Relevant epidemiologic
and clinical parameters were included in a univariate analysis and
subsequently in a multivariate analysis with either hospital mortality
or LOS as endpoints.



Results Six hundred and sixty-two burned patients were treated
between 1997 and 2006. Four hundred and eighty-nine patients
having a BSA > 10% were included. One hundred and forty-one
(28.8%) died and the median LOS was 19 days in survivors. There
were no changes in overall mortality, gender distribution, surgical
treatment ore intensive care throughout the whole study period.
Conclusions We could confirm age, burned surface area, male
sex, inhalation injury, diabetes mellitus and psychiatric illness of any
kind as important risk factors for mortality. Additionally, suicide
attempts were included in the model but did not reach statistical
significance. LOS in survivors was correlated with burned surface
area, inhalation injury and the presence of suicide attempt.
References
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Introduction Hemorrhagic shock is associated with adrenergic
discharge that has been linked to neurohumoral and immune
inflammatory responses, vasoconstriction and end-organ perfusion
deficits. Our goal is to characterize the sympathetic activity to
hemorrhage in tissues with a rich supply of sympathetic nerves
(deferens duct).

Methods Seventy anesthetized male Wistar rats were submitted to
femoral artery and vein catheterization for mean arterial pressure
(MAP) measurement and blood withdrawal to reach a MAP of
40 mmHg. Deferens ducts were removed from rats after 10 minutes,
30 minutes and 60 minutes, and were placed in isolated organ
baths between two platinum electrodes for transmural electrical
stimulation (TES) (0.1-20 Hz, 1 ms, 60 V). This technique allows
the evaluation of neurotransmissors released by sympathetic
nerves (noradrenaline and ATP).

Results Controls maintained a MAP of 105 £ 3 mmHg in all
experimental groups. Hemorrhaged rats presented a MAP of 39 +
3 mmHg after 10, 30 or 60 minutes. The contraction profile after
ATP and noradrenaline after TES were similar between controls
and hemorrhaged rats. The amplitude was greater, however, for the
three hemorrhaged groups. The addition of tetrodotoxin abolished
contractions induced by TES, confirming the neurogenic nature of
those contractions. The ATP-mediated contraction was blocked by
the selective P, purinoreceptor antagonist suramin. Noradrenalin-
mediated contraction was blocked by the prazosin, a selective o-
adrenoreceptor.

Conclusions We conclude that, based on the increased amplitude
contraction induced by both noradrenaline and ATP, sympathetic
nerve activity is increased in hemorrhagic shock animals.
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Metabolic evaluation during weaning from mechanical
ventilation using indirect calorimetry
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Introduction Indirect calorimetry (IC) can be useful in the
evaluation of metabolic status from critical care patients, especially
during weaning from mechanical ventilation (MV) when energy
expenditure can increase. The goals of this study were to compare
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the energy expenditure (EE) from patients during weaning from
MV, comparing pressure support ventilation (PSV) and T tube (TT)
using IC, as well as to compare these findings with results
calculated with Harris—Benedict equation.
Methods Patients clinically ready to discontinue MV support were
evaluated from August 2006 to January 2007. They were studied,
in a random order, during PSV and TT. Measurements from EE
were registered during 20 minutes in both methods. Indirect calori-
metry was registered using a specific metabolic monitor (Datex-
Ohmeda/M-COVX). EE was also estimated using the Harris—
Benedict equation with and without an activity factor. Results are
shown as the mean * standard deviation. Statistical analysis was
performed with the paired t test, Pearson’s correlation coefficient
and the Bland—Altman test. The significance level was P < 0.05.
Results Forty patients were enrolled. The mean age was 56 = 16
years, APACHE Il score was 23 * 8 and the majority of patients
were male (70%). The mean EE during TT was 14.43% greater
than during PSV (P < 0.001). The mean EE estimated by the
Harris—Benedict equation was 1,455.05 * 210.4 kcal/24 hours,
and considering the activity factor 1,608 * 236.14 kcal/24 hours.
Both calculated values showed correlation with that measured by
indirect calorimetry during PSV (r=0.647) and TT (r= 0.539). The
agreement limits comparing measured and estimated EE with the
Bland—Altman analysis suggest that the Harris—Benedict equation
underestimates EE during TT.
Conclusions Comparing EE during PSV and TT, using IC, we
observed that during TT there was, as expected, an increase in EE
(14.43%). The results also suggest that the Harris—Benedict
equation underestimates energy expenditure during TT.
References
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Introduction While implementation of protocols for nutritional
support is associated with less energy deficit [1,2], the impact of
hypocaloric feeding on clinical relevant outcomes is more
controversial: recent studies suggested both positive [3,4] and
negative effects [5] in patients receiving the recommended intakes.
The aim of this study was to assess the incidence and magnitude
of hypocaloric feeding in an ICU without explicit nutrition protocols
together with standardized mortality ratios.

Methods A retrospective analysis of data from all patients staying
>72 hours in a mixed medical-surgical 30-bed university hospital
ICU in 2006.

Results Data from 562 patients (medical 270 patients, surgical
292 patients) were analyzed. The lengths of ICU and hospital stay
were 9 + 9 days and 27 + 25 days. The age was 61 * 16 years,
weight 77 £ 17 kg, BMI 26 * 5 kg/m?, and APACHE Il and SAPS
scores 24 * 8 and 50 * 17. Daily energy and protein intake were
302 + 33 kcal and 12 = 1 g (recommended amount of energy and
protein intake according to the European Society of Parenteral and
Enteral Nutrition: 1,549 * 34 kcal and 114 + 2 g). Patients were
mechanically ventilated during 7 * 8 days. ICU mortality was 14%
(expected by APACHE Il and SAPS II: 50% and 46%), and
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hospital mortality was 22%. The total caloric deficit per patient was
9,820 * 1,126 kcal. The distribution of the acquired energy deficit
was: 0-5,000 kcal (20%), 5,000-7,500 kcal (31%), 7,500-
10,000 kcal (20%), 10,000-20,000 kcal (22%), 20,000-30,000
kcal (4%), >30,000 kcal (3%).

Conclusions Most patients with an ICU stay >72 hours acquired a
substantial caloric deficit during the study period when compared
with recommendations. Despite this, mortality was relatively low for
the measured APACHE Il and SAPS Il scores. Nutrition protocols
should be used and their impact on both the delivered calories and
clinically relevant outcome parameters be monitored.
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Introduction Early enteral nutrition has been shown to have a
beneficial effect on intestinal integrity and motility, immuno-
competence, and patient outcome. Generally, circulatory stability is
needed for the introduction but, because there is no precise
definition, we might miss the right time to begin. In the present
study we attempted to establish early enteral nutrition for patients
with cardiogenic shock with a ventricular assist device.

Methods Ten postoperative patients with cardiogenic shock under
percutaneous cardiopulmonary support were included. An enteral
feeding tube was placed beyond the pylorus within 36 hours of
operation under the observation of an upper gastrointestinal
fiberscope. We estimated the mobility rate of the stomach by
counting the number of vermiculation for 3 minutes at the pylorus. We
assessed the movement of the intestine by observing the X-ray film to
see whether the contrast medium we injected 3 hours before had
moved or not. If the medium had moved rapidly to the colon, enteral
formula was started at the rate of 20 ml/hour. The serum prealbumin
concentration was measured every 7 days. Other laboratory data was
compared with five control TPN patients retrospectively.

Results The mobility rate of the stomach was decreased to 4.6 =
3.2 times/3 minutes, but contrast media moved rapidly to the
ascending colon in two patients, to the transverse colon in three
patients, to the sigmoid colon in one patient, and to the rectum in
three patients. One patient needed to stop enteral nutrition
transiently because of reflux, but for the other nine patients enteral
nutrition was well established. The prealbumin level also rose to 13
+ 3.5, 14.1 £ 4.9, 22 *+ 2.8 weekly, but it was difficult to compare
with control TPN patients because many of them died early. Serum
ALP, total bilirubin, and direct bilirubin concentration 1 week after
in survivors was lower in ED patients (ALP 437 + 248 vs 566 +
300, P=0.57; total bilirubin 2.5 £ 2.5 vs 3.1 = 1.0, P=0.09; and
direct bilirubin 1.5 £ 1.8 vs 2.1 £ 0.8, P = 0.09). Seven (70%) of
the ED patients survived over 90 days (all five patients died in the
TPN group).

Discussion If mesenteric circulation were stable, enteral nutrition
could not be contraindication. Even an improvement in patient
outcome can be expected in the view of avoiding complications
such as bacterial translocation.

Conclusions Intestinal mobility is fairly maintained in patients with
cardiopulmonary support, and early enteral nutrition can be
established under close observation.
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Introduction This study investigates the effects of lipid-enriched
nutrition administered early after hemorrhagic shock. Previously we
have shown that high-lipid feeding effectively inhibits systemic
inflammation and preserves intestinal integrity when given before
hemorrhagic shock by stimulation of the cholinergic anti-inflam-
matory pathway via activation of CCK receptors. Control of the
inflammatory status of trauma patients forms a major clinical
problem since the inflammatory cascade is already ongoing upon
presentation. The anti-inflammatory effects of high-lipid intervention
after shock are therefore examined.

Methods Hemorrhagic shock in rats was induced by extracting
30-40% of the circulating volume. Animals were subsequently
fasted or given enteral feedings containing high or low concen-
trations of lipids at 30 and 180 minutes after shock (n = 8). CCK-
receptor antagonists were administered 10 minutes before feed-
ing. Tissue and plasma were collected 4 hours after shock to
assess inflammation and intestinal integrity.

Results Administration of lipid-enriched nutrition early after shock
significantly reduced plasma levels of IFNy at 4 hours (0.39 £ 0.06
ng/ml) compared with low-lipid treated (0.77 * 0.09; P < 0.01)
and fasted animals (1.38 = 0.11; £ < 0.001). Enterocyte damage,
expressed as circulating levels of ileal lipid binding protein, was
prevented by high-lipid feeding compared with animals that
received a low-lipid composition or were fasted (3.7 £ 0.3 vs 4.9
0.5 vs 8.0 £ 1.1 pg/ml; P < 0.05 respective P < 0.0001). Further-
more, early post-shock intervention with lipid-enriched feeding
significantly reduced translocation of bacteria to distant organs
(69.7 = 6.4 vs low lipid: 100.9 £+ 9.2 CFU/g tissue; P < 0.05).
Blockage of CCK receptors abrogated the anti-inflammatory
effects of high-lipid nutrition (IFNy 1.18 £ 0.15 vs vehicle 0.58 +
0.14 ng/ml; P<0.05).

Conclusions Administration of lipid-enriched nutrition after
hemorrhagic shock reduces inflammation and preserves intestinal
integrity. This study implicates lipid-enriched nutrition as a potential
therapeutic option in settings in which inflammation and tissue
damage are already present, such as in trauma patients.
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Introduction Lipid emulsions are an essential part of parenteral
nutrition (PN), such as energy supply and source of essential fatty
acids. It has been shown that the composition of cell membranes is



influenced by the fatty acid profile of dietary lipids, and may there-
fore be responsible for modulations in immune response. The aim
of this study was to assess the effects of a new lipid emulsion
based on soybean oil, medium-chain triglycerides, olive oil and fish
oil (SMOF®) compared with a lipid emulsion based on olive and
soybean oil (ClinOleic®) on the inflammatory response in post-
operative ICU patients.

Methods A prospective randomised study. After approval from the
ethical committee, 44 postoperative surgical patients with an
indication for PN were included in this study. Nonprotein calories
were given as 60% glucose and 40% lipid emulsion. The total
energy intake per day was calculated as 25 kcal/kg body weight.
The sedation regimen was standardized, excluding propofol
administration. Patients were thus allocated to one of two nutrition
regimens: group A (n = 22) received SMOFlipid® 20%, and group
B (n = 22) a lipid emulsion based on olive and soybean oil
(ClinOleic® 20%). Lipid emulsions were administered during 5 days
postoperatively, corresponding to the observation time. IL-6, TNFo,
and soluble E-selectin levels (sE-selectin) were measured before the
start of infusion (d0), at day 2 (d2) and at day 5 (d5) after the start of
administration. The significance level was defined at P < 0.05.
Results There were no significant differences between the two
groups in the inflammatory response at dO and d2. But at db,
significantly lower IL-6 (group A: 73 % 58 vs group B: 123 £ 107
pg/ml), TNFo. (group A: 15.2 = 7.9 vs group B: 22.6 £+ 12.9 pg/nl),
and soluble E-selectin concentrations (group A: 21.56 £ 13.7 vs
group B: 32.6 £ 21.2 ng/ml) were seen in patients receiving
SMOF® compared with patients administered ClinOleic®.
Conclusions The administration of SMOFlipid® within a PN
regimen led to a significantly reduced inflammatory response at
day 5 of the nutrition regimen compared with a lipid emulsion
based on olive and soybean oil, including measurements of IL-6,
TNFo, and soluble E-selectin values.
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Introduction The present study investigates the nutritional activation
of the cholinergic anti-inflammatory pathway. Lipid-enriched nutrition
effectively attenuates systemic inflammation and prevents gut barrier
failure by stimulation of the cholinergic pathway via cholecystokinin
(CCK) receptors. This study investigates whether enteral lipids
activate the autonomic nervous system via local stimulation of CCK
receptors on the afferent vagus or by activation of receptors within
the central nervous system via circulating CCK.

Methods Sprague-Dawley rats were subjected to hemorrhagic
shock. Before shock, animals were fasted or fed a lipid-enriched
oral nutrition at 18 hours, 2 hours and 45 minutes. Peripheral
activation of the autonomic nervous system was determined by
performing deafferentations with perivagal application of capsaicin
prior to shock. Central activation of the autonomic nervous system
by circulating levels of CCK was studied by infusion of high levels
of sulfated CCK8 starting 30 minutes prior to shock until sacrifice
in fasted animals. Plasma and tissue samples were collected
90 minutes after shock to assess the inflammatory status and gut
barrier function.
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Results Deafferentation significantly abrogated the inhibitory effect of
dietary fat on TNFo. (133.7 + 31.6 pg/ml vs 456.3 + 12.9 pg/ml
(sham); P < 0.001) and IL-6 (168 £ 14 pg/ml vs 69 + 9 pg/ml
(sham); P< 0.001). Preservation of gut barrier function was hindered
by vagal deafferentation, expressed as increased leakage of HRP in
ileal segments (6.1 £ 0.3 ug/ml vs 2.7 = 0.3 pg/ml (sham); P <
0.001) and bacterial translocation (113 + 20 CFU/qg tissue vs 33 £ 4
CFU/g tissue (sham); P < 0.001). Infusion of sulfated CCK8 (arterial
levels: 18 £ 2 pM at shock and 19 £ 4 pM at sacrifice) failed to
attenuate inflammation and improve gut barrier function.
Conclusions Our study shows for the first time that lipid-enriched
nutrition attenuates systemic inflammation and improves intestinal
integrity via local activation of the afferent vagus nerve. The
presence of enteral lipids is essential to exert these protective
effects. Clinically, nutritional activation of this potent anti-inflam-
matory pathway could provide a novel therapeutic treatment for
patients prone to develop excessive inflammation.
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Introduction The aim of this study was to assess the clinical
efficacy of glutamine dipeptide-supplemented total parenteral
nutrition (TPN), defined by the occurrence of nosocomial infections
or new organ failure as clinical endpoints.

Methods Patients received a glutamine dipeptide-supplemented
TPN (Glu-TPN) or a standard TPN (S-TPN). Entry criteria: adult
patients in the ICU requiring TPN for 3 days or more and APACHE
Il score >12. Exclusion criteria: malnutrition or obesity, chronic
renal or hepatic failure, immunocompromised patients and poor life
expectancy. Both groups received isonitrogenous and isocaloric
TPN. Nutritional needs were calculated: 0.25 g N/kg/day and
25 kcal/kg/day. The Glu-TPN group received 0.5 g/kg/day glutamine
dipeptide and the S-TPN group a similar amount of amino acids.
Vitals, sepsis and septic shock on admission, type of patient, daily
SOFA score, daily calories administered, nosocomial infections
based on CDC criteria, ICU and hospital lengths of stay and ICU
mortality were recorded. Intent-to-treat and per-protocol analyses
were done. Infections rates were compared using density rates
and the ASOFA score was analyzed using ANOVA.

Results One hundred and seventeen patients received any
intervention, 53 assigned to Glu-TPN and 64 to S-TPN. Baseline
characteristics were similar in both groups. Less new infections
occurred in Glu-TPN patients: nosocomial pneumonia 8.04 versus
29.25 episodes-%o days of mechanical ventilation (RR = 1.4; 95%
Cl = 1.2-1.7; P = 0.02), and urinary tract infections 2.5 versus
16.7 episodes-%o days of urinary catheter (RR = 1.6; 95% Cl =
1.3-2.1; P=0.04). There were no differences in the incidence of
catheter-related sepsis, primary bacteremias and intra-abdominal
infections. There was a trend to improved ASOFA score in patients
receiving Glu-TPN: ASOFA 72 hours (1.9 £ 2.4 vs 2.6 £ 2.7, P=
0.07). There were no differences in ICU and hospital lengths of
stay or ICU mortality (15% vs 18%).

Conclusions Glu-TPN used in critically ill patients for longer than 3
days significantly reduces the incidence of nosocomial pneu-
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monias and urinary tract infections, and decreases the severity of
organ failures.
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Introduction Sepsis and septic multiorgan failure are still
associated with a high mortality. Recent pathophysiological studies
could show that a substantial depletion of the semi-essential amino
acid arginine occurs during sepsis. However, the effects of a high-
dosed supplementation of L-arginine on the microcirculation have
not been well characterised. This study addresses the effect of an
intravenous L-arginine application on the microcirculation in a well-
established model of normotensive endotoxemia.

Methods In a dorsal skinfold chamber preparation in male Syrian
golden hamsters, normotensive endotoxemia was induced by
intravenous lipopolysaccharide (LPS) administration (Escherichia
coli, 2 mg/kg BW). Before and 30 minutes, 3 hours, 8 hours and
24 hours after LPS application, arteriolar and venular leukocyte
rolling and adhesion as well as functional capillary density as a
parameter of microvascular perfusion injury were quantified by
intravital microscopy. In the treatment group, animals received
intravenous L-arginine (50 mg/kg BW, n = 5) 15 minutes before
LPS administration. Animals infused with the stereo isomer D-
arginine (n = 4, 50 mg/kg BW) or sodium chloride (NaCl 0.9%,
vehicle) served as controls.

Results Administration of LPS markedly increased leukocyte rolling
and adherence in control animals (P < 0.01 vs baseline). L-Arginine
induced a significant reduction of leukocyte rolling (P < 0.05) and
adherence (P < 0.01) in postcapillary venules, whereas D-arginine
did not lead to significant differences when compared with vehicle
controls. Interestingly, despite its effect on leukocyte/endothelial cell
interaction, L-arginine did not attenuate capillary perfusion failure.
Conclusions L-Arginine supplementation results in a significant
reduction of LPS-induced leukocyte/endothelial cell interaction in
this in-vivo microcirculation model (dorsal skinfold chamber). The
lack of improvement in capillary perfusion has to be further
characterised in additional studies.
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Introduction Evidence shows that in critical illness antioxidant
defences are overwhelmed by a massive increase in reactive
oxygen species [1]. Antioxidant supplementation may be beneficial
in these patients. We quantified antioxidant intake from enteral

Table 1 (abstract P148)

nutrition by our patients and compared this with the dietary
reference value (DRV) for the healthy population [2].
Methods Data were collected from a retrospective case note
review during January 2007. Patients’ volume and type of feed
delivered was recorded each day. Antioxidant intake was
calculated from the volume of feed and the feed nutritional data.
Results Antioxidant intake of vitamins and traces elements was
assessed for the enterally fed patients over the first 7 days in the
ICU or part thereof. This amounted to 117 days of feeding. The
mean intake per day and the intake as a percentage of DRV are
presented in Table 1.
Conclusions There is no evidence to recommend an optimal
intake of antioxidants, but doses of antioxidants used in clinical
trials with beneficial outcomes have been up to 10-20 times the
DRV [3]. Antioxidant intakes in our patients were much lower than
this. The present audit shows that beneficial antioxidant
supplementation is unlikely to be met by standardised feed
delivery, and additional supplementation will be required.
References
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Introduction Hyperglycemia at the moment of hospitalization is
associated with a worse prognosis in patients with acute coronary
syndrome (ACS). We introduce a study about the influence of
glycemic levels at hospital admission in patients with ACS.
Methods We studied glycemic levels of 611 patients with ACS at
hospitalized admission consecutively. We established three groups
based on the glycemic levels results: Group 1, <114 mg/dl; Group
2, 114-163 mg/dl; Group 3, >163 mg/dl. The clinical and
evolution characteristics were evaluated and we made a median of
3 years follow-up.

Results Group 3 presented significantly older age, higher hyper-
tension levels and more diabetes, peripheral arteriopathy and
chronic renal failure cases. During the follow-up we found in Group
3 the worst Killip stage at the moment of hospitalization, a higher
rate of heart failure (44%) and atrial fibrillation and a minor survival
rate at the end of the pursuit (Group 1, 92%; Group 2, 89% and
Group 3, 82%, P=0.03).

Conclusions High levels of glycemia at the first determination in
ACS patients are a long-term prognostic factor. It is necessary to
know the influence of glycemic levels for ACS prognosis when a
correct control of the level is obtained during the ACS acute phase.

Intake of antioxidants

Vitamin A Vitamin C Vitamin E Selenium Copper Zinc
Mean intake 806.9 ug 98.6 mg 13.6 mg 56.9 ug 1.7 mg 12.2 mg
Percentage of DRV 119% 248% 158% 79% 150% 137%
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Introduction Tight blood glucose control (TBGC) results in a
decrease in the infection rate in critically ill patients. In 2002 a
retrospective analysis of 38 postoperative patients in our cardiac
surgical ICU revealed that most of the patients had a high serum
glucose level upon arrival and remained so throughout their stay
irrespective of their diabetes status. Additionally it was noted that
the number of infections exceeded the international accepted rate.
Methods Based on those findings, we initiated a prospective
observational study implementing a continuous insulin intravenous
infusion protocol as recommended internationally in our patients,
both diabetic and nondiabetic, to achieve a blood glucose level
(BGL) between 4 and 8 mmol/l. Our sample study population
included 116 patients, mean age 54 (£17.9) years, 65 (56%) were
males, 62 (53%) received coronary artery bypass grafting and 46
(40%) were diabetic. Initially there was resistance to implement
this protocol and compliance was poor. We therefore embarked on
a nursing and physician education program for more than 1 year.
We initiated a new prospective study in 2006—-2007. The study
included 270 patients, mean age 52 years (£15.8), 1565 (57%)
were males, 136 (50%) received coronary artery bypass grafting
and 97 (36%) were diabetic.
Results The demographics of the study patients were similar. The
mean admission BGL, highest BGL, lowest BGL and discharge
BGL for 2003 and 2006-2007 were 8.1/13/7.9/11 mmol/l and
7.8/12.8/4.6/8.3 mmol/l, respectively. A comparison of wound
infection rates before and after full implementation of TBGC
showed a decrease in the rate from 7.25% in 2002 to 3.3% in
2007 (P=0.02). The blood stream infection rate, however, did not
showed any statistical significant change, 2% in 2003 versus
1.9% in 2007 (P =0.4).
Conclusions Our study showed that implementing TBGC in
cardiac surgical patients decreases surgical wound infection but
does not change significantly the bloodstream infection.
References
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Introduction Strict blood glucose control with intensive insulin
therapy reduces mortality and morbidity of critical illness, including
newly acquired kidney injury [1-3].

Methods To study the underlying mechanisms, we independently
manipulated blood glucose (G) and insulin (I) to normal (N) or high
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(H) levels in our rabbit model of prolonged critical illness [4],
resulting in four experimental groups: NI/NG, HI/NG, NI/HG and
HI/HG.

Results Plasma creatinine levels were elevated in the two HG
compared with the two NG groups. Light microscopy showed
severe renal structural abnormalities in HG rabbits, with formation
of tubular casts. These effects of blood glucose control on kidney
function and structure were not explained by an effect on blood
flow or oxygen delivery to the kidney. In contrast, in the renal cortex
of HG rabbits, the activities of the mitochondrial respiratory chain
enzymes were reduced to below 50% to 30% of the values
observed in controls and NG rabbits, a finding that was indepen-
dent of insulin. No significant correlations were found between
respiratory chain complex activities and blood flow or oxygen
delivery to the cortex. Strongly significant inverse correlations were
found between the enzyme activities and plasma levels of
creatinine, suggesting that mitochondrial protection by intensive
insulin therapy mediated at least part of the prevention of kidney
injury. The glucose content in the renal cortex was more than four-
fold higher in the HG than the NG groups and correlated directly
with creatinine levels and inversely with enzyme activities, suppor-
ting glucose toxicity as the mediator of renal mitochondrial damage.
The dicarbonyls glyoxal, methylglyoxal and 3-deoxyglucosone were
elevated in plasma of the HG groups and strongly correlated with
glucose in the cortex and plasma creatinine, suggesting a possible
contribution of these toxic metabolites of glucose.

Conclusions Intensive insulin therapy during critical illness confers
renal protection by prevention of hyperglycemia-induced
mitochondrial damage rather than by improving perfusion and
oxygen delivery.
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Introduction The complement system is a key component in the
SIRS response after cardiac surgery. The aim of this study was to
investigate whether strict glucose control modifies complement
activation in this setting and to analyze the route of complement
activation.

Methods We performed a randomized trial in 20 adult patients
after coronary artery bypass grafting (CABG). Patients were
assigned to receive intensive or conventional insulin treatment
immediately after admission to the ICU. Components of the
complement system were determined by ELISA. Changes in
complement levels over time were analyzed with one-way ANOVA
repeated measures.

Results Blood glucose levels were significantly lower in the
intensive treatment group (P < 0.003). Serum concentrations of
terminal complement complex were increased on admission to the
ICU in both groups (2.80 + 1.45 AU/mlvs 3.21 £ 2.17 AU/ml, P=
0.817) and declined significantly thereafter. All complement
activation pathways converge at the point of C3 activation. The
C3bc concentration was strongly increased on admission in both
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groups (78.9 £ 36.7 AU/ml vs 103.4 + 68.0 AU/ml, P = 0.355)
and declined in the following hours with a second peak at 8 hours
after admission (P = 0.005). C3bBbP (alternative pathway
activation) was increased on admission in both groups (106.44 +
42.72 AU/ml vs 144.44 + 73.51 AU/ml respectively, P = 0.199),
followed by a significant decline in the following hours (P < 0.001).
C1rs—C1inh complexes (classical pathway) were increased on
admission in both groups (38.00 + 12.27 AU/ml vs 40.78 + 16.41
AU/ml, P = 0.690), followed in time by a gradual decrease and
later by an increase (P < 0.001). No differences in C4bc
(combined classical and lectin pathway) concentrations were
measured between the treatment groups, and the concentrations
remained constant during ICU stay. MBL (lectin pathway)
concentrations were comparable in both treatment groups and did
not change significantly during the 24-hour follow-up.
Conclusions Strict glucose regulation does not alter the
concentration of complement components or route of activation.
Complement activation after CABG shows a biphasic pattern.
Initially complement is activated trough the classical/lectin pathway
and augmented by the alternative pathway. In a second phase,
complement is activated by the classical/lectin pathway to the
point of C3b formation without production of terminal complement
complexes, indicating inhibition beyond C3b.
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Introduction The aim of this study was to investigate the
relationship between blood glucose level measured on admission
and hospital mortality with the Glasgow Coma Score (GCS) in
ischemic and hemorrhagic stroke patients.

Methods Those patients who experienced ischemic and
hemorrhagic stroke and who arrived at the hospital within the first
3 hours after the beginning of the symptoms were included in the
study. On arrival the GCS was detected. Blood glucose levels
were determined for each patient. The patients were allocated as
ischemic and hemorrhagic stroke groups on admission. In addition,
ischemic and hemorrhagic stroke groups were allocated as GCS
<8 and GCS = 9 groups. The patients were observed in terms of
mortality during their stay in the hospital. The data were compared
using Kruskal-Wallis variance analysis and the Mann—-Whitney U
test with Bonferroni correction. P < 0.05 was considered significant.
Results We enrolled 113 patients (26 hemorrhagic, 87 ischemic
stroke) in the study. The mean blood glucose level in the ischemic
stroke and GCS < 8 group (25 patients) was 189 * 69.23 mg/dl on
admission. The mean blood glucose level for the ischemic stroke and
GCS = 9 group (62 patients) was 165 + 79.8 mg/dl. The mean
blood glucose level of the hemorrhagic stroke and GCS < 8 group
(16 patients) was 291.7 = 162.63 mg/dl. On admission, the mean
blood glucose level of the hemorrhagic stroke and GCS = 9 group
(10 patients) was 141.8 = 35.46 mg/dl. The mean blood glucose
level of dead patients (n = 35) was 236.25 + 128.88 mg/dl. A
significant reverse relationship was found between GCS and blood
glucose level (P=0.00). A significant reverse relationship was found
between GCS and blood glucose level for dead patients (P = 0.00).
Conclusions In patients with ischemic and hemorrhagic stroke
who referred to the emergency clinic within the first 3 hours after
the stroke developed, a measured high glucose level on admission
could be an indicator of bad prognosis and high hospital mortality.
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Introduction We hereby report the usefulness of continuous use
of an artificial pancreas (AP) to control blood glucose (BG)
clinically. In this report we analyzed the significance of BG stability,
or variability under strict control of BG, by the use of an AP.
Methods BG control was performed by an AP, STG22. Patients
were evaluated at early (E) phase and late (L) phase (1 week after
the E phase). Based on the daily mean BG (BGm), basically
calculated by 24 data obtained hourly, patients were classified into
two groups. Patients with BGm <200 mg/d| and those with BGm
>200 mg/dl were denoted as group B and group A, respectively.
Each group was classified into two subgroups based on the daily
BG difference (BGd), or 100 mg/dl, high and low variability
subgroups. Group B patients with BGd <100 mg/dl were denoted
BL, and group B patients with BGd >100 mg/d as BH. Subgroups
AL and AH were classified similarly. The parameters studied were
BGm, BGd, SOFA score and mortality.

Results (1) Group A had BGm in the E phase and L phase of 231
+ 24 (n=11) and 220 + 19 (n = 7), respectively. Group B had
BGm in the E phase and L phase of 175 £ 19 (n=35) and 166 £
21 (n = 42), respectively. (2) Relationship between BGm and
BGd: (E phase) group A had the tendency of higher BGd as
compared with group B (101 + 60 vs 68 + 46, P < 0.10); (L
phase) group A had significantly higher BGd as compared with
group B (109 £ 43 vs 66 * 46, P < 0.025). (3) Relationships
between BGd and SOFA score, mortality: (E phase) group AH had
the tendency of higher mortality as compared with group AL
(100%, n = 3 vs 50%, n = 8); (L phase) group BH had the
tendency of higher SOFA score and mortality as compared with
group BL (8.0 £ 6.7, 80%, n=5 vs 6.7 £ 5.7, 38%, n = 37).
Conclusions Although this is a preliminary study, based on the
precise data measured by the AP, the following conclusions were
suggested. High BG variability or unstability supported high
morbidity and mortality. BG control aimed at the suppression of
BG variability, or BGd lower than 100 mg/dl, may therefore
improve the outcome as well as the improvement of BGm.
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Introduction In two randomised controlled trials (RCTs) on the
effect of intensive insulin therapy (IIT) in a surgical ICU (SICU) and



a medical ICU (MICU), IIT reduced the incidence of critical illness
polyneuropathy and/or myopathy (CIP/CIM) and the need for
prolonged mechanical ventilation (MV > 14 days). Here we investi-
gated whether these effects are present in daily practice when IIT
is implemented outside a study protocol.
Methods We retrospectively studied all electronically available
electrophysiological data (electroneuromyography (ENMG)) from
patients in the SICU and MICU before and after implementation of
IIT in routine practice (omitting data obtained during the two
RCTs). Al ENMGs were performed because of clinical weakness
and/or weaning failure. As in the RCTs, CIP/CIM was diagnosed
by the presence of abundant spontaneous electrical activity
(fibrillation potentials or positive sharp waves). Baseline and out-
come variables were compared using Student's t test, chi-square
test or Mann-Whitney U test when appropriate. The effect of
implementing IIT on CIP/CIM and prolonged MV were assessed
using univariate analysis and multivariate logistic regression analysis
(MVLR) correcting for baseline and ICU risk factors.
Results ENMGs were performed in 193 long-stay ICU patients
before and 494 after implementing IIT. This population comprised
4.6% of all patients before and 5.6% after IIT implementation in the
MICU and 4.0% before and 3.9% of all patients after IIT
implementation in the SICU. With IIT, mean glycemia was
significantly lowered (median 142 (130-153) to 106 mg/dl
(100-118)). IIT implementation significantly reduced ENMG
diagnosis of CIP/CIM in this population (71.6% to 48.7% (P <
0.0001)). MVLR identified implementing IIT as an independent
protective factor (P < 0.0001, OR = 0.24 (95% Cl = 0.14-0.43)).
MVLR confirmed the independent protective effect of IIT on
prolonged MV (P = 0.03, OR = 0.55 (95% Cl = 0.31-0.95)). This
effect was explained by the reduction in CIP/CIM (P = 0.009,
OR=1.13 (95% Cl = 1.65-2.42)).
Conclusions Implementing IIT in daily practice evokes a similar
beneficial effect on neuromuscular function, as observed in two
RCTs. IIT significantly improves glycemic control and significantly
and independently reduces the electrophysiological incidence of
CIP/CIM. This reduction explains the beneficial effect of IIT-
prolonged MV.
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Introduction The purpose of this study was to investigate the
performance of a newly developed prototype decision support
system for the establishment of tight glycaemic control in patients
in the medical ICU for a period of 72 hours.

Methods The study was conducted as a single-center, open,
noncontrolled clinical investigation in 10 mechanically ventilated
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patients at the Medical University Graz. After admittance to the
ICU, arterial blood glucose values were monitored and the CS-1
Decision Support System (interacting infusion pumps with
integrated algorithm eMPC and user interface) was used to adjust
the infusion rate of intravenously administered human soluble
insulin to normalize arterial blood glucose. The efficacy and safety
were assessed by calculating the percentage within the target
range (4.4-6.1 mM), the hyperglycaemic index (HGI), mean glucose
and the number of hypoglycaemic episodes (<2.2 mM).

Results The percentage of readings within the target range was
47.0% (£13.0). The average blood glucose concentration and HGI
were 6.08 mM (£0.73) and 0.54 mM (£0.52), respectively. No
hypoglycaemic episode (<2.2 mM) was detected. Several
technical malfunctions of the device, such as repetitive error
messages and missing data in the data log owing to com-
munication problems between the new hardware components, are
shortcomings of the present version of the device. Owing to these
technical failures of system integration, treatment had to be
stopped ahead of schedule in three patients.

Conclusions For the first time a decision support system fully
integrated into an infusion pump system was tested clinically.
Despite technical malfunctions, the performance of this prototype
system of the CS-1 Decision Support System device was, from a
clinical point of view, already effective in maintaining tight
glycaemic control. Accordingly, and with technical improvement
required, the CS1 system has the capacity to be further improved
in the next phase of the development process and to serve as a
reliable tool for routine establishment of glycaemic control for
critically ill patients.

P157

Tight glucose control by intensive insulin therapy in
Belgian ICU: an evaluation of practice

JC Preiser!, T Sottiaux2

"University Hospital Centre of Liege, Belgium; 2Notre-Dame de
Gréace Hospital, Gosselies, Belgium

Critical Care 2008, 12(Suppl 2):P157 (doi: 10.1186/cc6378)

Introduction Recent data suggest that a tight glucose control by
intensive intensive therapy (TGCIIT) may improve survival of
critically ill patients. The optimal target for blood glucose (BG),
however, is a matter of debate and controversy, and the constraints
associated with the implementation of TGCIIT are considerable.
Methods The present study surveyed the current practice of
glucose management. We sent a multiple-choice questionnaire to
120 Belgian ICUs, on behalf of the Belgian Federal Board for
Intensive Care.

Results Fifty-two ICUs (43%) answered. A total of 489 patients
were staying in the ICUs when the questionnaire was filled. The
number of glucometers per ICU bed averaged 0.6 £ 0.4 and the
nurse/patient ratio averaged 0.6 £ 0.3. Glucose control is felt to be
an important issue by all participants, while 96% are aware of the
results of the landmark 2001 study of Van den Berghe and
colleagues. Ninety percent changed their practice following this
study. Fifty percent of the responders use TGCIIT for every patient,
while others restricted TGCIIT to long-stayers, septic or diabetic
patients. An algorithm is used for glucose control by 98% of the
participants. The BG target is 80—-110 mg/dl and 110-140 mg/dl
for 27% and for 56% of the responders, respectively. BG is
checked systematically two to eight times per day (five to eight
times for 54%), on blood and capillary samples. Prior to the
achievement of the target BG, checks are performed hourly (60%)
or every 2 hours (28%). Once the target BG is reached, checks
are performed six times (45%) to 12 times (36%) a day. The
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amount of glucose supplied per day ranged from 50 g to more than
200 g, with 55% of the participants providing 75-150 g. For 81%
of the responders, patients are discharged from the ICU with
subcutaneous insulin therapy. Finally, 98% of the responders are
waiting for recommendations concerning TGCIIT.

Conclusions In spite of an awareness of TGCIIT, the current
practice is largely variable among ICUs. The need for practical
recommendations, including the type of patients, the equipment
required and the optimal BG target, is underlined by these data.
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Glucose control and the incidence of severe
hypoglycaemia in a burns population following the
introduction of intensive insulin therapy

D Arawwawala, T Kooner, P Dziewulski
Broomfield Hospital, Chelmsford, UK
Critical Care 2008, 12(Suppl 2):P158 (doi: 10.1186/cc6379)

Introduction Hyperglycaemia is often associated with the hyper-
metabolic response to burn injury. It is perceived that glycaemic
control can be difficult in a burns population. The aims of this study
are to define the level of glycaemic control and the incidence of
severe hypoglycaemia since the introduction of a nurse-led
intensive insulin programme in a tertiary referral burns intensive
therapy unit (BITU).

Methods A retrospective analysis of blood glucose levels following
the introduction of a tight glycaemic target range (4.4-6.1 mmol/l)
in November 2003. The study period was 42 months. All patients
were admissions to the BITU. Insulin therapy was initiated once
glucose levels were outside the defined range and were adjusted
by nursing staff according to a regularly revised glucose/insulin
sliding scale. Glucose levels were obtained by whole blood
analysis using an onsite blood gas analyser (Chiron Diagnostics,
Novartis, USA) subjected to daily calibration.

Results In total, 24,602 blood glucose measurements were
recorded within the study period. For 146 adult admissions (mean
age = 47.7 years, mean% burn = 42.25%), there were 19,723
measurements. Median blood glucose = 7.1 mmol/I (IQR + 2.2).
Of these measurements, 22.6% were within the target range.
Thirty per cent were >8.0 mmol/l. Incidence of severe hypo-
glycaemia was 0.21%. For 85 paediatric (age < 16 years) admis-
sions (mean age = 6.9 years, mean% burn = 43.5%), there were
4,879 recorded blood glucose measurements. Median = 6.8 mmol/I

Figure 1 (abstract P158)

(IQR £ 2.2); 29.1% of measurements were within the target range,
and 23.5% were >8.0 mmol/l. The incidence of severe hypo-
glycaemia was 0.22% (see Figure 1).
Conclusions The defined management strategy did not achieve
tight glycaemic control; however, the majority of measurements
were less than 8.0 mmol/l, as recommended by the Surviving
Sepsis Campaign [1]. Paediatric patients had more results within
the defined range compared with adult patients. The rate of severe
hypoglycaemia was only 0.2%. Given the potential morbidity of
severe hypoglycaemia and the uncertain benefit of intensive insulin
therapy, this approach has produced an acceptable level of
glycaemic control.
Reference
1. Dellinger RP, et al.: Surviving Sepsis Campaign guidelines
for management of severe sepsis and septic shock. Crit
Care Med 2004, 32:858-873.
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Achieving glycemic control with intensive insulin therapy in
the ICU

A Vakalos, G Tsigaras, G Zempekakis, V Makrakis
Xanthi General Hospital, Xanthi, Greece
Critical Care 2008, 12(Suppl 2):P159 (doi: 10.1186/cc6380)

Introduction Hyperglycemia is common in critically ill patients and
is associated with increased mortality. The aim of our study was to
test the efficacy of intensive insulin therapy in maintaining blood
glucose levels within the target range.

Methods During a 2-month period, three patients (mean age: 67.6
years; mean APACHE Il score: 13) were included in our study. The
goal of the procedure was to maintain blood glucose levels below
150 mg/dl. Insulin intravenous dosages (continuous infusion and
push) were adjusted by the ICU nurses based on ABG glucose
levels, also according to nutritional support and the glucose levels
trend algorithm.

Results During this period, 547 ABG samples were performed
overall for the patients. The number of samples per patient per day
was 7.5 + 1.6 (mean £ SD): minimum 5, maximum 12. The blood
glucose value per patient per day was 123.6 £ 25.7 (mean + SD),
minimum 13.5, maximum 196.33. The insulin dosage per patient
per day was 86.34 + 76.86 (mean £ SD) minimum 13.5, maximum
334. We recorded eight episodes of hypoglycemia (1.46% of all
measurements), all successfully treated after 30% dextrose
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infusion. Within the target range were 427 blood glucose levels
(78.06%), while the higher glucose values were associated with
the initial hyperglycemia correction. The regration between glucose
values and insulin dosage was not linear but rather polynomial,
while the higher values of insulin dosage correlated with both the
higher and the lower glucose levels.

Conclusions The blood glucose level target is difficult to achieve
with intensive insulin therapy in a population of ICU patients with
high severity score on admission. In our study, the glycemic control
target below 150 mg/dl was achieved in more than two-thirds of
measurements using a high insulin dosage. On the other hand, the
rate of hypoglycemia was high in our study (1.46%), probably
because of application failure of the insulin dosage algorithm
during nutritional interruption. We suggest that application of an
intensive insulin therapy protocol adjusted to nutritional support
and the glucose levels trend will achieve glycemic control in clinical
practice, while minimizing the risk of hypoglycemia.

P160
Intensive insulin therapy: protocols in use in The Netherlands

MJ De Graaff!, H Kieft2, JP Van der Sluijs3, AA Royakkers?,

JC Korevaarl, PE Spronk3, MJ Schultz?

'Academic Medical Centre, Amsterdam, The Netherlands; 2/sala
Hospitals, Zwolle, The Netherlands; 3Medical Centre Haaglanden,
The Hague, The Netherlands; 4Tergooi Hospitals, Blaricum, The
Netherlands; °Gelre Hospitals, Apeldoorn, The Netherlands
Critical Care 2008, 12(Suppl 2):P160 (doi: 10.1186/cc6381)

Introduction Intensive insulin therapy (IIT) reduces mortality and
morbidity of critically ill patients [1]. The ‘original IIT protocol’ as
used by the group of van den Berghe (Leuven, Belgium) is a simple
text-based protocol aiming for blood glucose values between 4.4
and 6.1 mmol/l. We conducted a postal survey amongst intensive
care physicians and nurses in February 2007. As part of this
survey, respondents were asked to send in a copy of their protocol
on glycemic control (GC).
Methods All Dutch ICUs with >5 beds available for mechanical
ventilation received a questionnaire on GC policies, in particular
thresholds for blood glucose values to start insulin, and the targets
of GC. Respondents were explicitly asked to send in their GC
protocol too, when available.
Results Of 71 ICUs responding to the questionnaire, 46 (65%)
sent in their GC protocol. Formats of the glucose control protocol
varied widely, four different types of protocol formats could be
recognized: ‘flow chart’ based (n = 17), ‘sliding scales’ based (n =
16), ‘text’ based (n = 7), and ‘others’ (n =5). In three ICUs the GC
protocol was computer based. In only 11 GC protocols (24%)
were blood glucose targets between 4.4 and 6.1 mmol/l. In the
majority of GC protocols (87%), the lower target for blood glucose
was <4.5 mmol/l; in only one-half of GC protocols (43%), the
upper target for blood glucose was <6.1 mmol/l. In four GC
protocols, the thresholds for starting insulin were unclear.
Conclusions There is large variability in the presently used GS
protocols in The Netherlands. In only 24% did the GC-protocol
targets reflect those of the original IIT protocol as used by van den
Berghe.
Reference
1. van den Berghe G, et al.: N Engl J Med 2001, 345:1359-
1367.

Available online http://ccforum.com/supplements/12/S2

P161

Serum insulin-like growth factor binding protein 1 and
C-peptide to assess insulin resistance in septic patients

C Chelazzi, AR De Gaudio
University of Florence, ltaly
Critical Care 2008, 12(Suppl 2):P161 (doi: 10.1186/cc6382)

Introduction Insulin resistance and hyperglycemia are important
features of the care of the critically ill. They are part of the
metabolic pathophysiology of acute conditions [1,2]. In septic
patients, insulin resistance is linked to the synergic effect of
cytokines, bacterial products and catecholamines [3]. Laboratory
findings include elevated C-peptide and serum insulin-like growth
factor binding protein 1 (IGFBP-1) [4]. This is secreted by the liver
and its secretion is inhibited by insulin. In the insulin-resistant
patient, a rise in insulin fails to reduce its plasma levels. We dosed
serum IGFBP-1 in samples of patients with sepsis and compared it
with glycemia and serum C-peptide.

Methods Only patients with a definite diagnosis of sepsis were

included. Five blood samples were taken from each patient at the

time of their entrance and every 24 hours for the next 96 hours. For
each sample, glycemia, C-peptide and IGFBP-1 were dosed and
their values compared.

Results C-peptide levels constantly remained high, even in

normoglycemic patients. Higher glycemias were associated with

raised serum IGFBP-1 levels. Insulin increases could not inhibit

IGFBP-1 and, hence, the worse the insulin resistance, the higher

the glycemia, the higher the IGFBP-1. The relation between C-

peptide and IGFBP-1 showed that higher levels of circulating

insulin were associated with higher levels of IGFBP-1. This was
thought as a direct sign of the existing insulin-resistant state.

Conclusions IGFBP-1 can be used to asses insulin resistance in

septic critical patients, particularly compared with glycemia. Its

correlation with C-peptide might better define the severity of insulin
resistance and, thus, of the underlying sepsis.
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Introduction With insulin use increasing to treat ICU hyper-
glycemia, we wished to determine whether insulin is cytoprotective
in the presence of deformation-induced lung cell injury.

Methods A549 epithelial cells were grown in full growth media for 24
hours on deformable six-well culture plates coated with type 1
collagen. Cells were then grown in glucose concentrations of
1.26 g/l, 4.26 g/l and 7.26 g/l for an additional 24 hours. After
2 hours of serum starvation, cells were exposed to 100 nM insulin for
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30 minutes, followed by stretching for 2 minutes at 8 Hz, 30% strain
amplitude and 140%/s strain velocity in the presence of 1% FITC
solution, a marker of plasma membrane injury and reseal. Following
stretching, the cells were incubated with 1% PI, a marker of cell
death, with quantification of death performed by confocal microscopy.
Results In undeformed cells the rate of cell death was 0.8%, 0.5%
and 1.2% at 1.26 g/l, 4.26 g/l and 7.26 g/l glucose, respectively.
In undeformed cells treated with 100 nM insulin, cell death was
0.2%, 1.3% and 2.1%. Deformation increased the percentage of
cellular death to 3%, 5% and 2% compared with undeformed
cells. Deformation increased the percentage of death in cells
treated with 100 nM insulin to 15%, 15%, and 8% as compared
with undeformed cells treated with insulin and deformed cells
grown in glucose alone. Cell death did not differ from control at
insulin concentrations ranging up to 100 nM but doubled and
plateaued, with concentrations of 100-300 nM.

Conclusions Insulin increases deformation-induced death in lung
cells. This is consistent with a previously published multivariate
analysis of patients with respiratory failure showing that the amount
of infused insulin and the mean glucose level were independent
risk factors for increased mortality. Our findings may have
important implications for the use of insulin therapy in critically ill
and ventilated patients. The mechanism by which insulin influences
lung cell death after deformation is not yet known.
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Factors influencing accuracy of blood glucose
measurements in critically ill patients

J Peng, Y Liu, Y Meng, X Song, L Weng, B Du
Peking Union Medical College Hospital, Beijing, China
Critical Care 2008, 12(Suppl 2):P163 (doi: 10.1186/cc6384)

Introduction Rapid and accurate blood glucose measurement is
essential for treatment of critically ill patients. This prospective
observational study, performed in a nine-bed medical ICU, was
designed to evaluate factors affecting the accuracy of different
methods of blood glucose measurement.

Methods A total of 29 consecutively admitted patients were
included. Blood glucose was measured with a glucometer
(Lifescan surestep™, capillary and arterial), a blood gas analyzer
(Radiometer ABL-735, arterial), and a central laboratory (Olympus
AU5400, arterial). Each value was compared with the reference
laboratory result. Discrepancy was defined as the percentage of
paired values not in accordance (>0.83 mmol/l difference for
laboratory values <4.12 mmol/l, and >20% difference for values
>4.12 mmol/l). Patient demographics, and clinical data including
the presence of peripheral edema, vasopressor dependence,
hematocrit, arterial pH and PaO, were also recorded. Binary
logistic regression analysis was used to determine the inde-
pendent factor of discrepancy of blood glucose measurements.
Results Discrepancy occurred in 46% (152/332) of blood
glucose measurements. Independent factors of discrepancy are
presented in Table 1.

Table 1 (abstract P163)

Independent factors of discrepancy of blood glucose measurements

Factor OR 95% ClI P value
Hematocrit 0.93 0.89-0.98 0.006
PaO, 0.98 0.98-0.99 0.003
Assay

Laboratory 1.0

ABG 2.4 1.1-4.9 0.021

Glucometer 7.5 3.6-15.6 0.000

Conclusions Decreased hematocrit, poor oxygenation, and use of
glucometer significantly increased the risk of discrepancy of
glucose measurements in critically ill patients.
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Evaluation of a noninvasive blood glucose monitoring
device for critically ill patients
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Introduction The purpose of this study was to evaluate the feasibility
of the NBM device (OrSense Ltd) for noninvasive continuous glucose
monitoring in critically ill patients. Critically ill patients frequently
experience abnormalities in carbohydrate metabolism and a severe
insulin resistance state. Hyperglycemia is a negative predictor of
outcome in these patients, as high blood glucose (BG) values are
associated with an increased risk of morbidity and mortality. Current
BG monitoring methods do not provide the continuous glucose
monitoring needed to implement tight glucose control protocols.
Methods The NBM uses a sensor shaped like a ring, placed on the
base of thumb. Red/near-infrared occlusion spectroscopy detects
and analyzes BG and hemoglobin concentrations. A study was
conducted on 14 patients (seven females, seven males, ages
34-92 years) in the ICU of the Rabin Medical Center. The NBM
probe performed noninvasive continuous glucose monitoring for up
to 24 hours, with readings every 10 minutes. There were a total of
22 sessions, with two excluded due to insufficient calibration. NBM
results were compared with arterial blood samples taken through an
arterial line every 30—60 minutes and were analyzed with a blood
gas machine (ABL 700; Radiometer). In all sessions there was
good patient compliance and no adverse effects were identified.
Results A prospective analysis based on a uniform model with
personal calibration was performed on the NBM readings, for a
total of 195 paired data points. The calibration phase lasted 3 hours
utilizing reference BG values taken at t0+0:30, t0+1:30, t0+2:30,
and t0+3:30. The reference BG range was 62-369 mg/dl. The
median relative absolute error was 7.6%. A Clarke error grid
analysis showed that 95.9% of the measurements fell within zones
A (66.7%) and B (29.2%). Furthermore, the NBM and ABL 700
showed comparable estimates for the average percentage of time in
hypoglycemia (8% ABL 700, 11% NBM), euglycemia (25% ABL
700, 26% NBM), and hyperglycemia (49% ABL 700, 57% NBM).
Conclusions This study indicates the potential use of the
noninvasive NBM as a device for continual, accurate, safe, and
easy-to-use BG evaluation for the ICU. Consequently, it will improve
patient care and survival, as well as reducing staff workload. The
device has the promise for trend analysis, hypoglycemia detection
and closed-loop systems enabling automatic glycemic control.
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Critical Care 2008, 12(Suppl 2):P165 (doi: 10.1186/cc6386)

Introduction Luminous Medical (Carlsbad, CA, USA) is develop-
ing an automated, patient-attached system that uses near-infrared
spectroscopy to measure glucose in whole blood. The system
under development will aid caregivers in achieving tight glycemic



control in critical care patients. Luminous Medical conducted a
pilot study to characterize system performance in terms of auto-
mated blood access and glucose measurement accuracy.
Methods Four volunteers with type 2 diabetes (mean BMI = 32)
participated in an IRB-approved study of the Luminous Medical
Automated Glucose Monitor (AGM). Two subjects were enrolled
for 24-hour sessions, and two for 48-hour sessions. Two AGM
systems were used in the study. A standard peripheral intravenous
catheter was placed in the subject’s arm to provide venous access.
The AGM was attached to the catheter via a sterile, patient-
dedicated, disposable tubing set. The system was configured to
automatically draw a blood sample through a flow cell integrated
into the disposable set at 30-minute intervals. Near-infrared
transmission spectra were collected as blood was drawn through
the flow cell. After measurement, the system reversed flow to
return the blood to the subject and to flush the circuit with saline.
Glucose measurements were determined from collected spectra
using partial least-squares regression applied in subject-out cross-
validation. Simultaneous blood samples collected and analyzed
with a YSI 2700 Select provided reference glucose values.
Results The Luminous Medical AGM systems collected 283 blood
glucose measurements during 144 hours of operation. The system
operated with a single disposable set without interruption during
each of the four sessions, infrequently requiring only minor
operator interventions (such as slight adjustment of the arm
position). Glucose values ranged from 75 to 340 mg/dl. Bland—
Altman analysis showed good agreement between Luminous
Medical AGM glucose measurements and paired reference values,
with a mean difference of 4.15 mg/dl, 95% confidence limits of
-18.8 to 10.5 mg/dl, and R?2 = 0.97.

Conclusions Luminous Medical's AGM provides reliable access to
peripheral venous blood samples in volunteers with type 2
diabetes, and accurately measures glucose in these samples.
Luminous technology holds considerable promise for providing an
improved critical care glucose monitoring solution over currently
available methods.
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Introduction Obtaining accurate blood glucose levels at the
bedside is mandatory to titrate insulin infusions in ICU patients
under tight glycemic control. We evaluated concurrently the
performance of three point-of-care devices — one blood gas
analyzer and two glucometers — in an adult ICU.

Methods Simultaneously, arterial blood glucose was measured
with RapidLab 1265, the Accu-chek Aviva, the Nova StatStrip and

Table 1 (abstract P167)

Available online http://ccforum.com/supplements/12/S2

Table 1 (abstract P166)

Mean bias n>10% n >20%
n (mg/dl) SD  discrepancy discrepancy
RapidLab 1265 329 -2.9 5.6 22 (6.6%) 0
Accu-Chek Aviva 329 -1.2 7.7 45 (13.6%) 5 (1.5%)
Nova StatStrip 329 -0.4 5.6 20 (6.0%) 1 (0.3%)

in the central laboratory as reference using the hexokinase method.
The Bland-Altman approach and a modified Kanji approach [1]
were used.

Results A total of 330 matched analysis were randomly performed
in 275 patients. The mean SOFA score was 4.5 (minimum O;
maximum 21). The range of laboratory glucose was 34-526 mg/dl.
One patient showed 1,025 mg/dl and was not included in
statistical analysis as glucometers all indicated a high out-of-range
value. No patient was receiving peritoneal dialysis with icodextrin,
and none had a paracetamol overdose. Biases are defined as
point-of-care minus laboratory glucose values. These mean biases
were —2.9 mg/dl for the RapidLab 1265 blood gas analyzer,
—-