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Endocrine dysfunction in the immediate period following traumatic brain injury

| Dimopoulou, S Tsagarakis, G Assithianakis, M Christoforaki, M Theodorakopoulou, A Kouyialis, S Korfias, N Thalassinos,

C Roussos

Department of Critical Care Medicine and Department of Endocrinology, Evangelismos Hospital, Athens, Greece

Critical Care 2003, 7(Suppl 2):P001 (DOI 10.1186/cc1890)

Studies on head injury-induced pituitary dysfunction are limited in
number and conflicting results have been reported. To further clarify
this issue, 29 consecutive patients (24 males), with severe (n=21)
or moderate (n=8) head trauma, having a mean age of
37+17years were investigated in the immediate post-trauma
period. All patients required mechanical ventilatory support for
8-55 days and were enrolled in the study within a few days before
ICU discharge. Basal hormonal assessment included measurement
of cortisol, corticotropin, free thyroxine (fT4), thyrotropin (TSH),
testosterone (T) in men, estradiol (E2) in women, prolactin (PRL),
and growth hormone (GH). Cortisol and GH levels were measured
also after stimulation with 100pug human corticotropin releasing
hormone (hCRH) and 100ug growth hormone releasing hormone
(GHRH), respectively. Cortisol hyporesponsiveness was consid-
ered when peak cortisol concentration was less than 20 pug/dl fol-
lowing hCRH. TSH deficiency was diagnosed when a subnormal

serum fT4 level was associated with a normal or low TSH. Hypogo-
nadism was considered when T (males) or E2 (women) were below
the local reference ranges, in the presence of normal PRL levels.
Severe or partial GH deficiencies were defined as a peak GH
below 3 g/l or between 3 and 5 ug/l, respectively, after stimulation
with GHRH. Twenty-one subnormal responses were found in 15 of
the 29 patients (52%) tested; seven (24%) had hypogonadism,
seven (249%) had cortisol hyporesponsiveness, five (17%) had
hypothyroidism, and two patients (7%) had partial GH deficiency.

These preliminary results suggest that a certain degree of hypo-
pituitarism occurs in more than 50% of patients with moderate or
severe head injury in the immediate post-trauma period, with cortisol
hyporesponsiveness and hypogonadism being most common. Further
studies are required to elucidate the pathogenesis of these abnor-
malities and to investigate whether they affect long-term morbidity.

Cortisol reserve in head trauma victims: evaluation with the low-dose (1 pg) corticotropin (ACTH) stimulation test

| Dimopoulou, A Kouyialis, S Tsagarakis, M Theodorakopoulou, G Assithianakis, M Christoforaki, N Thalassinos, C Roussos
Department of Critical Care Medicine and Department of Endocrinology, Evangelismos Hospital, Athens, Greece

Critical Care 2003, 7(Suppl 2):P002 (DOI 10.1186/cc1891)

To investigate cortisol reserve in head trauma, 35 consecutive
patients (30 men) with a mean age of 36+ 16 years were studied
5-60 days after physical injury. Patients were enrolled in the study
within a few days before ICU discharge. First, a morning blood
sample was obtained to measure baseline cortisol, and ACTH
plasma levels. Subsequently, 1ug synthetic ACTH was injected
intravenously and, 30 min later, a second blood sample was drawn
to determine stimulated plasma cortisol. Patients having stimulated
cortisol levels below 18ug/dl were defined as nonresponders to
the low-dose stimulation test (LDST). Mean (£SD) values for
ACTH, baseline, and stimulated cortisol concentrations were

49+ 27pg/ml, 19.7+5.5ug/dl and 23.6+6.7 ug/dl, respectively.
Six of the 35 patients (17%) failed the LDST. Nonresponders were
similar to responders with regard to age, gender, and severity of
head injury. However, nonresponders more frequently required
vasopressors (6/6 vs 14/29, P=0.02) and for a longer time inter-
val (median, 293 hours vs 24 hours, P=0.01) to maintain haemo-
dynamic stability compared with responders to the LDST.

In conclusion, adrenal cortisol secretion following dynamic stimula-
tion is deficient in a subset of head injury patients; this condition is
associated with vasopressor dependency.

Steroid hormone synthesis is impaired in patients with severe sepsis

M Angstwurm, A Rashidi Kia, J Schopohl, R Gaertner

Medlical Intensive Care Unit, Medizinische Klinik, ZiemssenstraBe 1, 80336 Munich, Germany

Critical Care 2003, 7(Suppl 2):P003 (DOI 10.1186/cc1892)

In patients with severe illness, adrenal insufficiency is often sus-
pected and treatment with hydrocortisone has been shown to
decrease mortality. However, the pathophysiology of an adrenal
failure is only partially understood.

We analyzed the synthesis of different steroid hormones within
the adrenal in severely ill patients in a prospective study using
the established high dose stimulation test with synthetic
cosyntropin.
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Using commercially available essays, the steroid hormones proges-
terone, cortisole, testosterone, dehydroepiandrostenedione (DHEAS)
and 17[-estradiol were determined before, and 30 and 60 min
after stimulation with cosyntropin. Patients were characterized by
scoring systems (APACHE I, SAPS I, MOD score). The underly-
ing admission diagnosis grouped patients in septic, cardiogenic
shock or control.

Sixty-five patients (22 in cardiogenic and 43 in septic shock, five
and nine women, mean age 58 years, APACHE score of 20) were
compared with 34 control patients (17 cancer patients, 10 healthy,
four pulmonary emphysema and three other).

At baseline, septic and cardiogenic patients showed similar cortisol
levels (21 and 21 ug/dl), higher than control (15ug/dl, P<0.05).
Progesterone was increased fourfold (P<0.001) in septic
(1.2ng/ml) and cardiogenic shock (1.1ng/ml) compared with
control (0.3ng/ml). Men with sepsis had the highest B-estradiol
levels. Baseline cortisol levels were only slightly higher in intensive
care patients compared with control. There were no clear correla-
tions between steroid hormones and scoring systems or laboratory
signs of infections like CRP, PCT, leukocyte or platelet counts.

After stimulation with cosyntropin, testosterone, 17f3-estradiol and
DHEAS remained constant, whereas progesterone increased
(P<0.001) in all groups of patients without significant difference
between groups. In control or cardiogenic patients cosyntropin
stimulation leads to significantly increasing values of cortisol
(P=2.15%x10712 and P=0.04); in patients with sepsis the
increase of cortisol (P>0.1) was blunted, however. This decrease
in cortisol stimulation was independent of the use of sedatives or
mechanical ventilation. In cardiogenic patients the increase in corti-
sol levels after stimulation was similar to control patients (7 ug/dl)
and was not influenced by increasing dosage of catecholamines; in
septic patients the cortisol increase was significantly lower
(P<0.01) with high catecholamines (2 ug/dl) than with low cate-
cholamines (7 pg/dl).

At baseline, patients at the intensive care unit had higher proges-
terone levels than normal. Septic patients showed diminished
response to cosyntropin stimulation regarding cortisol levels
despite a normal increase of progesterone. This points to an
impairment of cortisol synthesis.

Determination of functional states during sepsis-induced activation of the hypothalamic-pituitary-adrenal (HPA) axis
using measurement of ACTH, cortisol, dehydroepiandrosterone-sulfate (DHEAS) and dehydroepiandrosterone (DHEA)

C Marx!2, M Wendt!, S Petros3, L Engelmann!, M Weise?, G Héffken?
TInternal Medicine I2Medical ICU, University Hospital Carl Gustav Carus, FetscherstraBBe 74, 01307 Dresden; 3Medical ICU, University of

Leipzig, Germany
Critical Care 2003, 7(Suppl 2):P004 (DOI 10.1186/cc1893)

Introduction Activation of the HPA axis occurs in order to control
potentially deleterious effects of systemic inflammation during
sepsis. Practically, it is difficult to determine different states of HPA
activation since a differing dynamics and individual risk have to be
considered.

Methods Recently, we examined levels of cortisol, DHEAS, DHEA
as well as ACTH in 30 patients with severe sepsis (15 survivors,
15 nonsurvivors) and correlated the time course during early and
late sepsis to the clinical course and inflammatory markers [1].
Here, we demonstrate and describe different states of HPA activa-
tion in characteristic surviving (n==3) and nonsurviving (n=3) septic
patients of this study by use of hormone and inflammatory profiles.

Results Four functional states of HPA response with prognostic
relevance could be differentiated. 1) Activation: infection, systemic
inflammation and activation of the HPA axis; high cytokine levels
lead to release of ACTH and cortisol. ll) Immunogenic stimulation:
high cytokine levels maintain cortisol release whereas ACTH is
suppressed by high glucocorticoid levels. ) Suppression of

inflammation or exhaustion and hyperinflammation, respectively:
suppression of inflammation by glucocorticoids or development of
relative adrenal insufficiency by adrenal exhaustion resulting in rela-
tive hyperinflammation. IV) Recovery or insufficiency, respectively:
normalisation of cytokine levels and regeneration of the adrenal
driven by normalisation of ACTH. Reconstitution of physiologic
ACTH-driven regulation or relative adrenal insufficiency with poor
prognosis, respectively.

Discussion The HPA axis reflects the individual prognostic risk of
the patient. The clinical course rarely enables the detection of all
time-dependent states of HPA response. For individual diagnostic
benefit of hormone measurements in septic patients, rapid avail-
ability of hormone levels is necessary.
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1.  Marx C, et al.: Adrenocortical hormones in survivors and non-
survivors of severe sepsis: diverse time course of dehy-
droepiandrosterone, dehydroepiandrosterone-sulfate, and
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Does transient hyperglycaemia affect cerebral energy metabolism in patients with severe brain trauma?

C-H Nordstrém, P Diaz-Parejo, N Stahl, W Xu, P Reinstrup, U Ungerstedt
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Critical Care 2003, 7(Suppl 2):P005 (DOI 10.1186/cc1894)
Objective To study whether transient hyperglycaemia adversely
affects cerebral energy metabolism in patients with severe trau-

matic brain lesions.

Design Prospective, nonrandomised study.

Interventions All patients were treated according to neurosurgical
intensive care routine including monitoring of intracranial pressure.
One microdialysis catheter was inserted via a burr hole frontally to
that used for the intraventricular catheter (‘better’ position). In
patients with focal lesions one or more catheters were inserted into
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the cerebral cortex surrounding an evacuated focal contusion or
underlying an evacuated haematoma (‘worse’ position). The perfu-
sion rate was 0.3ul/min and samples were taken every 30 or
60 min. The levels of glucose, pyruvate, lactate, glutamate, and
glycerol were analysed and displayed bedside.

Measurements and main results In 108 patients, 18 episodes of
moderate (12-15mmol/l) and six episodes of pronounced
(>15mmol/l) hyperglycaemia occurred. Moderate hyperglycaemia
did not change intracerebral levels of lactate, pyruvate, glutamate,

Available online http://ccforum.com/supplements/7/S2

glycerol or lactate/pyruvate ratio. During pronounced hypergly-
caemia lactate concentration increased. A pronounced cerebral
lactic acidosis and a moderate increase in interstitial glycerol con-
centration indicating cell membrane degradation was observed in a
single patient with pronounced, long-lasting hyperglycaemia.

Conclusions Cerebral energy metabolism was affected by tran-
sient hyperglycaemia only at blood glucose concentration above
15mmol/l as shown by a moderate increase in interstitial lactate
level.

Hyperglycemia at admission to ICU is independently associated with increased serum levels of IL-6 and reduced ex vivo

TNF-alpha production

HE Wasmuth', F Lammert!, J Graf2, EA Purucker?, A Koch', C Gartung', D Kunz3, AM Gressner3, S Matern'
"Department of Medicine Ill and 2Department of Medicine I, and 3Institute of Clinical Chemistry and Pathobiochemistry, University Hospital
Aachen, Aachen University, PauwelsstraBe 30, 52074 Aachen, Germany

Critical Care 2003, 7(Suppl 2):P006 (DOI 10.1186/cc1895)

Background Hyperglycemia has been shown to be an independent
risk factor of mortality in patients with stroke and myocardial infarc-
tion. Furthermore, strict control of hyperglycemia reduces mortality
and rates of infectious complications in surgical ICU patients. The
aim of the present study was to investigate immunological changes
in medical patients in relation to blood glucose at admission to ICU.

Patients and methods Overall, 189 consecutive medical ICU
patients were enrolled. At admission, blood glucose and serum
levels of IL-6, IL-8, IL-10, and TNF-alpha were measured. Further-
more, monocyte HLA-DR expression and ex vivo TNF-alpha pro-
duction in whole blood after stimulation with LPS were determined.
In all patients, SAPS Il score was calculated for day of admission
to ICU. Hyperglycemia was defined as a venous blood glucose
>126mg/dl in fasting and >200mg/dl in nonfasting individuals.
Frequencies in contingency tables were calculated with Fisher's
exact test. Logistic regression was used with hyperglycemia as the
dependent variable and immune parameters, SAPS |l score, and
history of diabetes as covariates.

Results Overall mortality within the study period was 20.1%. Patients
with hyperglycemia had an increased risk of mortality in the ICU com-
pared with patients with normoglycemia at admission (29.3% vs
15.2%; OR=2.3, P=0.03). Sepsis according to Bone criteria was
equally distributed between groups (14.3% vs 10.7%; P>0.05). At
logistic regression analysis, higher serum levels of IL-6, a reduced
ex vivo production of TNF-alpha, and a history of diabetes were inde-
pendently associated with hyperglycemia at admission to ICU
(P=0.007, P<0.001, P=0.002, respectively), while IL-8, IL-10, TNF-
alpha, monocyte HLA-DR expression and the SAPS Il score were not
associated with increased blood glucose levels (all P>0.05).

Conclusions Independent of SAPSIl score and underlying
disease, hyperglycemia at admission to ICU is associated with
immunological changes that are frequently observed in critically ill
patients (‘immunoparalysis’). Particularly, a reduced ex vivo produc-
tion of TNF-alpha might contribute to the increased risk for infec-
tious complications and death in patients with acute and chronic
hyperglycemia.

Influence of insulin clearance to glucose tolerance in acutely ill severe patients: analysis with glucose clamp method by

means of artificial pancreas

M Hoshino', Y Haraguchi?, M Sakai’, | Mizushima?, Y Morita', M Kobayashi’
"Department of Intensive and Critical Care Medicine, Tokyo Police Hospital, Fujimi 2-10-41, Chiyoda-ku, 102-8161 Tokyo, Japan;

2Tokyo Disaster Medical Center, Tokyo, Japan
Critical Care 2003, 7(Suppl 2):P007 (DOI 10.1186/cc1896)

Purpose Acutely ill patients often have glucose intolerance (Gl),
which is one of the factors preventing appropriate nutritional
support. However, mechanisms of Gl are not clearly understood.
Among the factors that influence Gl, insulin sensitivity (IS) and
insulin clearance (IC) are considered to be the important factors,
because insulin is one of the most important factors which control
glucose metabolism and insulin therapy is usually performed for
patients with Gl. We investigated glucose tolerance in terms of IS
and IC in acutely ill severe patients by the glucose clamp method
(GC) by means of a bedside-type artificial pancreas (STG-22:
NIKKISO Corporation, Tokyo, Japan).

Method Thirty-one patients (27 patients had sepsis) in whom
blood glucose levels were controlled by means of the artificial pan-
creas were investigated. First measurement of GC was performed
in acute condition or within 3 days after admission for all the
patients, and second measurement was done 1 week after the first
measurement for 13 patients. GC was performed with clamped

blood glucose level of 80 mg/dl and Insulin Infusion Rate (IIR) of
1.12 and 3.36 mU/kg per min. 11/I3 and M1/M83 indicate the blood
insulin level (WU/ml) and glucose disposal rate : M value (mg/kg per
min), when IIR is 1.12/3.36 mU/kg per min, respectively (normal
value of M1: 5-10mg/kg per min). M1/I1: (M1/I1 x 1000) was cal-
culated as the parameter of IS (normal value of M1/I1: more than
50 mg/I per kg per min peruU). IC was calculated from the follow-
ing formula: 1IC=(3.36-1.12) x 1000/(I13-11) (normal value of IC:
10-15ml/kg per min). Glucose tolerance was analyzed in terms of
M1, IS (M1/11), and IC.

Results 1) The proportion of the patients who had M1 levels less
than 5 mg/kg per min (Gl), IS (M1/11) less than 50 mg/| per kg per
min per pU (insulin resistance), and IC more than 15 ml/kg per min
(increased IC) were 66% (29/44), 27% (12/44), and 61%
(27/44), respectively. 2) Among the patients with Gl (n=29), only
38% (11/29) of the patients had insulin resistance. Sixty-two
percent (18/29) of the patients with Gl had normal IS, and 83% of
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them (15/18) had increased IC (meanxSD of IC, I1:
22+3.8ml/kg per min, 38.319.5uU/ml, n=15). 3) Among the
patients with normal glucose tolerance (n=15), 93% (14/15) of
them had normal IS. However, one patient had both insulin resis-
tance (M1/I11=43.5mg/l per kg per min peruU) and decreased IC
(IC=38.9ml/kg per min, 11 =131 uU/ml).

Bone turnover in prolonged critical iliness: effect of vitamin D

Interpretation and conclusions 1) IC was the important factor
that influenced the glucose tolerance in acutely ill severe patients,
although the mechanisms of the change of IC was unclear. 2) Suffi-
cient insulin administration was considered to be necessary from
the aspect of metabolic and nutritional control for those patients
with increased IC.

P Vanhove, D Van Roosbroeck, P Wouters, L De Pourcq, R Bouillon, G Van den Berghe
Department of Intensive Care & LEGENDO, Leuven University Hospital, Herestraat 49, 3000 Leuven, Belgium

Critical Care 2003, 7(Suppl 2):P008 (DOI 10.1186/cc1897)

Introduction In prolonged critical illness, substantially increased
bone resorption and osteoblast dysfunction have been reported in
the face of low 25-hydroxy vitamin D [25(OH)D] concentrations.
The current prospective, randomized, controlled study investigates
the impact of increased daily vitamin D supplement during intensive
care on the time course of bone turnover and its major regulators
such as cytokines and calciotropic hormones.

Methods Ciritically ill patients, assumed to require >10 days of
intensive care, were compared with healthy matched controls and
randomly allocated to a daily vitamin D supplement of either
+200IU (low dose) or £500IU (high dose). Of the 33 patients
included, 22 remained in ICU for >10 days and were analyzed.
Urine from 24 hour collections and blood was sampled daily for
characterization of vitamin D status, bone turnover and inflammation.

Results The 12 patients who received the high dose vitamin D and
10 patients who received the low dose were comparable at base-
line. At intensive care admission, serum concentrations of
25(0OH)D, 1,25(0OH),D, DBP, ionized calcium osteocalcin, IL-1
and sIL-6-R were lower than in controls; PTH ‘and bone-specific
alkaline phosphatase levels were normal; serum carboxy and amino

terminal of propeptide type-l collagen, serum and urinary collagen
cross-links (BCTX, PYD and DPD) as well as IL-6, TNF-o. and OPG
were several fold elevated. sSRANKL was undetectable.

The high dose increased circulating 25(OH)D (P<0.05) but
normal levels were not reached and low 1,25(0OH),D levels not
altered. High dose vitamin D slightly increased osteocalcin and
decreased carboxy terminal propeptide type-l collagen (P<0.05).
Bone-specific alkaline phosphatase and collagen cross-links
markedly increased with time in both groups (P<0.01). Elevated
CRP and IL-6 decreased significantly with time and more so in the
high dose group (P<0.05). TNF-a. and IL-1 remained unaltered.
Except for a mirroring of BCTX rise by a decrease in OPG, circulat-
ing cytokines were unrelated to the progressively aggravating bone
resorption.

Conclusions Prolonged critically ill patients were vitamin D defi-
cient. Increasing vitamin D supplement to the currently recom-
mended dose did not normalize circulating 25(OH)D or
1,25(0OH),D. Furthermore, severe bone hyperresorption was asso-
ciated with osteoblast dysfunction and aggravated with time in
intensive care, independent of vitamin D supplementation.

Assessment of energy expenditure and CO, production with different enteral feeds

Z Rusavy, M Zourek, Z Jankovec, D Cechurova, S Lacigova

Department of Medicine 1, University Hospital, Plzen Alej Svobody 80, Plzen 300 00, Czech Republic

Critical Care 2003, 7(Suppl 2):P009 (DOI 10.1186/cc1898)

The aim of the study is to consider to which extent the production
of CO, (Vg and the resting energy expenditure (REE) are influ-
enced by overfeeding and to which extent by the composition of
enteral nutrition.

Five male and four female patients with Crohn's disease in remis-
sion were enrolled. REE and V5, were measured using the
method of indirect calorimetry. The measurements were performed
under hospitalization in the morning after 10 hours fasting in four
modifications: I. high sugar (60%) in dose 1.2 x REE; Il. high sugar
(60%) and high-energy supply (2.4 x REE); lIl. high fat (60%) in
dose 1.2xREE; IV.high fat (60%), high energy (2.4 x REE).
Between measurements there was a time interval of 7—10 days,
when patients were only on home enteral nutrition.

Results did not differ depending on the different composition of
nutrition in the case of adequate energy supply |. (REE=
1438+264.1 kcal/24 hours, Vgg,= 179.1+£31.6 ml/min) x lll. (REE=
1431£342.7, Vgo,= 190£54.2), likewise upon overfeeding .
(REE=1674%389.6, Vo,= 218+52.0) xIV. (REE= 1661+378.7,
Vo= 202+42.3). In the high-sugar (60%) diet the overfeeding
increased REE (P<0.05) and Vg, (P<0.01) (L. xIL). In the high-
lipid (60%) diet the overfeeding increased REE (P<0.01) but not
Veoo (ILX1V)

Conclusion Excessive energy supply results in higher Vo, and in
higher REE in comparison with adequate food intake. However, the
nutrition with high content of fat does not lead upon overfeeding to
significant increase of CO, production. The composition of the
nutrition with appropriate energy amount does not significantly
influence Vg, and the REE.
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The metabolic effect of induced mild hypothermia in critically ill patients

M Bitzani, G Vassiliadou, C lasonidou, S Tsaggalof, T Kontakiotis, D Riggos

ICU, ‘G. PAPANIKOLAOU' Hospital, Thessaloniki, Greece
Critical Care 20083, 7(Suppl 2):P010 (DOI 10.1186/cc1899)

Introduction The aim of our study was to evaluate the metabolic
effect of induced mild hypothermia in critically ill patients and to
assess if rewarming reverses these effects.

Methods During a 2 year period, 12 consecutive critically ill patients
under continuous veno-venous hemofiltration (CVVH), due to acute
renal failure, were studied prospectively. All patients were mechani-
cally ventilated, nine of them were sedated but none was paralyzed.
Core temperature (T) was continuously monitored through a
nasopharyngeal sensor, while resting energy expenditure (REE), V5,
and Vg, were evaluated by means of indirect calorimetry. Baseline
measurements were recorded before the onset of CVVH. Serial
measurements were performed each time T was decreased by 1°C.
After the interruption of CVVH, measurements were also repeated
serially with the increase of core temperature of 1°C.

Results Decrease of temperature from 37°C to 35°C has no sta-
tistically significant influence on metabolic demands. During the
reduction of temperature from 38°C to 35°C a statistically signifi-
cant decrease in REE (2593+228kcal vs 2095+ 618kcal,
P=0.041), as well as in Vg, (P=0.051) was observed. A differ-
ence at the limits of significance was also observed in REE from

38°C to 36°C (2593 +228kcal vs 2292+ 434 kcal, P=0.056).
Rewarming was followed by a gradual reverse of these effects.

Statistics were calculated with SPSS version 10, using nonparametric
tests. Correlation between T, REE, V, and Vo, was tested by Pear-
son’s correlation coefficient. Comparison between REE, V5, and V5,
at different temperatures was performed using Student’s paired t test.

Conclusion Mild hypothermia does not affect the metabolic rate in
critically ill patients. Cooling in the febrile critically ill patient is fol-
lowed by a significant decrease in energy expenditure. This may
prove beneficial, minimizing the potential for tissue hypoxia, in situ-
ations of limited oxygen delivery.
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Changes in lymphocyte subpopulations during enrichment of early enteral nutrition with lactic acid bacterium after major

abdominal surgery

S Lidemann?, O Ahlers?, A Méller', D Keh', | Kiirer!, N Rayes?, P Neuhaus, H Gerlach3
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Critical Care 2003, 7(Suppl 2):P011 (DOI 10.1186/cc1900)

Background/aims Major abdominal surgery causes changes in
lymphocyte subpopulations and impairs the immune response.
Early enteral nutrition (EEN) enriched with probiotic bacteria may
reduce this phenomenon and may improve the clinical course of
this patients. The aim of this randomised, double-blind trial was to
investigate changes of lymphocyte subpopulations of patients
receiving EEN either enriched with lactic acid bacterium (LAB) or
placebo before and after major abdominal surgery.

Patients and methods Thirty-three patients undergoing either
pylorus-preserving pancreaticoduode-nectomy or Whipple's opera-
tion were enrolled. EEN enriched with either LAB (n=17) or
placebo (n=16) was supplied for a period of 5 days beginning on
the day before surgery. Blood samples were taken before surgery
as well as postperatively on day 1, 4 and 8. Flow cytometry analysis
was performed immediately.

Results Numbers of total lymphocytes as well as T-helper (T4)-,
T-suppressor (T8)- and natural-killer-lymphocytes decreased signif-
icantly in both groups. No significant differences in this parameters
could be found between the groups. However, the T4/T8 ratio
showed a higher increase from day 1 until day 8 in the verum-
group. Simultaneously, mean expression of CD45RA on T4 cells
was significantly lower in the verum-group while mean expression
of CD45RO on T8 cells was significantly higher in this group.

Summary/conclusion Enrichment of EEN with LAB seems to
have no significant influence on the well known postoperative
decrease of total lymphocytes and natural-killer cells. In contrast,
LAB supply seems to improve the T4/T8 ratio by mobilisation of
mature T4 and T8 cells. Further investigations are necessary to
evaluate the underlying mechanisms and clinical consequences.

Enrichment of early enteral nutrition with lactic acid bacterium influences the innate immune system after major

abdominal surgery

A Moller!, O Ahlers?!, S Liidemann?, | Kurer!, N Rayes?, D Keh', P Neuhaus3, H Gerlach3
"Department of Anesthesiology and Intensive Care, and 2Department of Surgery, Charité-Virchow-Klinikum, 13344 Berlin, Germany;
SDepartment of Anesthesiology, Vivantes-Klinikum Neukdéin, 12313 Berlin, Germany

Critical Care 2003, 7(Suppl 2):P012 (DOI 10.1186/cc1901)

Background/aims There is strong evidence that early enteral
nutrition (EEN) enriched with probiotic bacteria may improve the
clinical course of patients undergoing major abdominal surgery.

Reduced bacterial translocation in the gut and resulting changes in
innate immune response may be responsible for this phenomenon.
The aim of this randomised, double-blind trial was to investigate
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changes of innate immunity of patients receiving EEN either
enriched with lactic acid bacterium (LAB) or placebo before and
after major abdominal surgery.

Patients and methods Thirty-three patients undergoing either
pylorus-preserving pancreaticoduode-nectomy or Whipple's opera-
tion were enrolled. EEN enriched with either LAB (n=17) or
placebo (n=16) was supplied for a period of 5 days beginning on
the day before surgery. Blood samples were taken before surgery
as well as postperatively on day 1, 4 and 8. Flow cytometry analysis
was performed immediately.

Results Number of neutrophil granulocytes (PMNs), monocytes
and total leukocytes increased significantly in both groups during

the observation period. CD62L-positive PMNs decreased while
CD62L-positive monocytes increased in both groups with signifi-
cantly lower values in the verum-group. HLA-DR-positive mono-
cytes decreased in both groups until day1 but showed a
significantly lower increase until day 8 in patients receiving LAB.
Number of PMNs, monocytes, total leukocytes and CD62L-positive
PMNs showed no significant differences between both groups.

Summary/conclusion Numbers of PMNs, monocytes and total
leukocytes as well as CD62L-positive PMNs showed well known
changes after major surgery regardless of enrichement of EEN with
LAB. In contrast, LAB supply seems to impair the expression of
HLA-DR and CD62L on monocytes. Further investigations are nec-
essary to evaluate the underlying mechanisms.

High correlation between increased negative calorie balance and morbidity in critically ill patients

D Dvir, L Gibstein, E Grozovski, | Alterman, M Shapiro, J Cohen, P Singer
General Intensive Care Department, Rabin Medical Center, Beilinson Campus, petah Tikva 49100, Israel; Sackler School of Medicine,

Tel Aviv University, Israel
Critical Care 2003, 7(Suppl 2):P013 (DOI 10.1186/cc1902)

Accurate energy balance is difficult to assess since prescribed
energy intake is not always actual energy intake administered, intra-
venous dextrose given as part of a fluid program is not always taken
into account and resting energy expenditure (REE) is not usually mea-
sured on a daily basis. We used a bedside computerized information
system to measure daily and cumulative energy balance in critically ill
ventilated patients to assess its impact on patient outcome.

Methods and patients Twenty-five ventilated patients (mean age
54.71+18.4 years, 19 males, six females) were prospectively fol-
lowed during their ICU stay. Energy balance (REE) was measured
daily using both indirect calorimetry (Deltatrac ll, Datex-Ohmeda,
Finland) and a bedside computerized information system (iMDsoft,
Israel) which was able to collect data from all sources (enteral, par-
enteral nutrition and and IV fluids containing calories). Daily and
total energy balance were calculated on a continuous basis. Mor-
bidity (acquired organ dysfunction, pressure sores, need for
surgery) and mortality were noted.

Use of anabolic steroid therapy in critically ill ICU patients

Results Mean body mass index was 26.9+5.0kg/m?2 and mean
APACHE Il was 22.7%7.2. The bedside information system
revealed a mean|V calorie intake of 154 kcal/day and reaching
370kcal/day in some patients. Mean cumulative balance for an
overall ICU stay of 395days was -4261kcal (range
172t0—17,274kcal). Six of 25 patients had a negative calorie
balance >-10,000kcal. A strong correlation (r=-0.75) was found
between negative energy balance and complication rate, but not
with length of ventilation, length of ICU stay or length of hospitaliza-
tion. Six patients died (three had a negative energy balance
>-10,000 kcal).

Conclusion We conclude that a bedside information system pro-
vides online and accurate information regarding energy balance in
critically ill patients and may allow for the early detection and pre-
vention of severe negative energy balance, which is correlated with
the occurrence of significant complications (organ dysfunction and
pressure sores).

J Pikul', MD Sharpe?

"Department of Clinical Nutritional Services and 2Department of Anesthesia, University of Western Ontario, London, Canada N6A5A5

Critical Care 2003, 7(Suppl 2):P014 (DOI 10.1186/cc1903)

Critical illness leads to a loss of lean body mass (LBM) and is
associated with impaired immune function and wound healing,
increased infection, and poorer outcomes [1,2]. Aggressive nutri-
tional support can decrease net catabolic losses by only ~50%,
therefore other methods need to be examined. We initiated ana-
bolic steroid therapy (AS) (nandrolone intramuscular injection,
once weekly x three doses) on 10 critically ill patients. Criteria for
AS: moderate to severe malnutrition, ICU stay > 14 days, tolerating
enteral feeds, and exhibiting poor response to nutritional support.
Feeds were 130-150% of measured energy expenditure and
protein at 2.0-2.5 g/kg per day. Response was monitored by nitro-
gen balance and LBM.

Eight of 10 patients exhibited a good response to AS, with attain-
ment of positive nitrogen balance and improvement in skeletal and
visceral protein levels. AS may be useful as adjunctive therapy for
malnourished, critically ill patients for protein repletion.

Table 1
2 weeks prior to AS After 3 doses

Pre- Nbalance LBM Pre- N balance LBM
Patient ALB (g/day) (kg) ALB (g/day) (kg)
1.F 0.09 +2.3 22.3 0.09 +3.2 22.8
2.F 0.08 -3.4 18.4 0.21 +4.8 19.2
3. M 0.11 -5.8 36.3 0.32 +7.2 38.1
4.M <0.07 -6.7 27.2 0.19 +1.8 27.9
5.M 0.18 -14.2 39.4 0.28 +6.9 40.8
6.F 0.07 -5.2 12.8 0.16* +5.3* 15.3*
7.M 0.14 -6.8 N/A 0.35 +3.8 N/A
8.M <0.07 -10.2 29.1 0.16 +5.4 29.9
9. M 0.15 -17.6 20.5 0.14 -10.0 22.1
10. M 0.10 -19.6 26.8 0.14 +4.6 25.8

*Data collected 6 weeks post steroid.
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Hypercapnia attenuates the endotoxin-induced tissue metabolic acidosis in esophageal mucosa
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Objective To assess the effects of hypercapnia on the tissue meta-
bolic response to Escherichia coli endotoxemia in rabbits.

Design Prospective, controlled experimental study.
Setting University laboratory.

Subjects Thirty-six rabbits of both sexes, anesthetized with pento-
barbital and ventilated mechanically (normoventilation).

Interventions Animals were assigned to one of four groups:
a) endotoxemic control group (n=9), receiving intravenous
Escherichia coli endotoxin (20 mg/kg bolus) via a peripheral vein;
b) hypercapnia control group (n=9), receiving exogenous carbon
dioxide to achieve mild hypercapnia 60-90 mmHg; c) hypercapnia
treated group (n=9), treated identically to endotoxemic controls,
and additionally receiving exogenous carbon dioxide to achieve
mild hypercapnia 60-90 mmHg; d) control group (n=09), receiving
neither endotoxin nor carbon dioxide.

Measurements We compared hemodynamics, blood gases, WBC,
rectal temperature and tonometric findings in esophageal mucosa

obtained in each group. Endotoxin injection decreased mean arterial
pressure from 79%9 to 54+17.5mmHg, decreased bicarbonate
level from 21.6+3 to 17.6 £4 mmHg, decreased WBC from 7.9+2
to 1.9+0.7G/l, increased rectal temperature from 37.7+1 to
39.9+1.5°C, and caused a marked, continuous decrease in regional
pH (pHi) from 7.40+£0.08 to 7.12+0.11 at the end of the experi-
ment. Hypercapnia alone had a minimal effect on the parameters and
findings. Both hypercapnia and endotoxemia had no significant effect
on regional CO, (PrCO,) compared with controls, indicating lack of
significant mucosal blood flow abnormalities throughout the experi-
ment. In the hypercapnia treated group we observed an initial
decrease in regional pH (pHi) from 7.42+0.13 to 7.13+0.08, but
the value of this parameter remained stable (7.07£0.05 at the end
of the experiment) and the statistical difference compared with
hypercapnia controls was nonsignificant (P>0.05).

Conclusions 1. Endotoxin injection caused marked tissue acidosis
without disturbing esophageal mucosal blood flow, which indicates
a metabolic character of acidosis and underlines the significance
of intracellular abnormalities during endotoxemia. 2. We hypothe-
size that hypercapnia attenuates the endotoxin-induced tissue
metabolic acidosis and may exert a cytoprotective effect.

Blood gases: a dreadful combination of metabolic, respiratory and lactic acidosis

A Aaron', AS Bachwani?
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Critical Care 2003, 7(Suppl 2):P016 (DOI 10.1186/cc1905)

Introduction Arterial blood gases (ABGs) are the immediate,
easiest, most reliable and cost effective bedside method of assess-
ing an unstable patient. It portrays an array of functional reserves
from the lungs to the kidneys and the blood cells in between. It
also hints at the causes of hypoxia and hypercarbia. We applied
the Henderson Hasselbalch Equation (PCO,=HCO,x 1.5+ 8) to
interpret the blood gas and used it effectively to prognosticate the
patient's outcome.

Methods All patients with acidosis on blood gas were included. In
addition, PCO, was calculated independently using the Hender-
son Hasselbalch Equation. Patients are divided into three groups
as shown in Table 1. Prototype ABGs of each group as shown in
Table 2.

Explanation Group 1. Patients in blood gas group 1 did not have
any problem, responded very well to the treatment and were stable.
The PCO, matches with the HCO, according to the Henderson
Hasselbalch Equation. In dehydrated patients, sodabicarb was
given to replace the loss of carbonates.

Group 2. These patients came to the ICU deteriorated with
multiorgan involvement, in an unstable condition needing mechani-
cal support beside all medical strategies. The outcome was not
that good in this group.

Group 3. Very poor outcome from this group. Patients did not
survive after this combination of metabolic, respiratory and lactic
acidosis occurred. This was much in evidence in a patient who had
multiorgan failure and septic shock. The PCO, in this group was
always on the higher side then the calculated value as is in evi-
dence in sample number 3.

Conclusion 1. The Henderson Hasselbalch Equation is very useful
in the interpretation of blood gases and guides us about the sever-
ity of illness and prognosis of the patient.

2. If soda-bicarbonate has to be used, the equation can be used to
guide us of its effect on the patient.

3. The combination of metabolic, lactic and respiratory acidosis is a
dreadful combination usually culminating in death. Commonly
patients had multiorgan dysfunction and irreversible shock.
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Table 1

Group Features Calculated PCO, Typical case scenario Treatment Mortality

(%)

1 Metabolic acidosis without lactic Matches with blood gas Infections, dehydration Antibiotics, fluids 5
acidosis (n=200)

2 Metabolic acidosis with lactic Matches with blood gas Sepsis, cardiogenic Ventilator, inotropes 20
acidosis (h=151) shock

3 Metabolic acidosis with lactic Higher than blood gas Septic shock, MOF Ventilator, ilnotropes 99
acidosis (h=119) by +4-5

Table 2

Group pH PCO, PO, HCO,4 TCO, BE SO, Interpretation

1 7.25 25 120 11.2 12.2 -5 98.1 Dehydration, pulmonary edema, infection

2 7.27 29.1 135.6 13.6 145 -11.4 98.4 MODS, septic shock

3 6.96 59.4 142.3 13.4 15.2 -20.1 97.1 MODS, septic shock

4.1t is imperative that we adopt an aggressive approach early on in
treatment of metabolic and lactic acidosis combination and should
not allow patients to go in to Group 3.

5.To begin with, patients presenting in group 3 were more
severely ill and warranted an aggressive approach irrespective of
the blood gas.

Lactic versus nonlactic metabolic acidosis: outcomes in critically ill patients

KJ Gunnerson, M Saul, JA Kellum

CRISMA Laboratory, Department of Critical Care Medicine, University of Pittsburgh School of Medicine, 200 Lothrop Street, Pittsburgh, PA

15261, USA
Critical Care 2003, 7(Suppl 2):P017 (DOI 10.1186/cc1906)

Introduction Critical care physicians associate lactic acidosis (LA)
with higher morbidity and mortality. Other forms of metabolic aci-
dosis are generally regarded as less dangerous and any associa-
tion with adverse outcomes in critically ill patients is poorly
understood. We sought to compare differences in mortality and
length of stay (LOS) between LA and other forms of metabolic
acidoses.

Methods In this observational pilot study, we reviewed records of
9799 patients admitted to the ICUs at our institution between
1 January 2001 and 30 June 2002. This cohort of patients had an
inpatient mortality of 149%, a hospital LOS of 12 days and an ICU
LOS of 5.8 days. We selected cases on the following criteria:
1) clinicians caring for each patient suspected the presence of LA;
2) arterial blood gas (ABG) and lactate were measured; 3) Na*, K*,
ClI~, and CO,~ were drawn within 4 hours of the referenced ABG,

Ca, Mg, Phos within 24 hours, and albumin any time during the
hospitalization. When multiple data sets were available, the set
with the highest lactate was used. We classified patients into four
groups: A) no metabolic acidosis, standard base excess (SBE)
>-2; B) lactic acidosis, lactate accounted for >50% of SBE;
C) strong ion gap (SIG) acidosis, SIG accounted for >50% of
SBE (and not LA); D) hyperchloremic acidosis, absence of A, B,
or C.

Results We identified 862 patients (8.9% of ICU admissions). Of
these, 546 patients (63.3%) had a metabolic acidosis. LA
occurred in 43% of acidemic patients and was associated with a
57% mortality. Table 1 presents the unadjusted relative mortality
and LOS. Other forms of acidosis were collectively associated with
a 37% mortality. There was no difference in ICU or hospital LOS
between all groups.

Table 1

All cases SBE<-2 Lactic acidosis SIG acidosis Hyperchloremic
n 546 237 205 104
% of acidosis 100 43 38 19
ICU LOS days (survivors) 18.02 19.38 21.41 14.42
LOS days (survivors) 31.2 33.2 33.6 29.3
Mortality (%) 46 57 40 30
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Conclusions In patients suspected of having LA, LA was more
commonly associated with hospital mortality than non-LA.
However, all forms of metabolic acidosis, even hyperchloremic,
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appear to be associated with high mortality and increased ICU and
hospital LOS.

Relationship between platelet counts, C-reactive protein and plasma fibrinolytic capacity in critically ill patients

K Zouaoui Boudjeltia!, M Piagnerelli', E Carlier2, S Jamart2, Ph Cauchie!, M Vanhaeverbeek!
Experimental Medicine Laboratory, ULB 222 Unit, and 2Department of Intensive Care, A. Vésale Hospital, 6110 Montigny-le-Tilleul, Belgium

Critical Care 2003, 7(Suppl 2):P018 (DOI 10.1186/cc1907)

Background Multiple Organ Failure (MOF) complicating the
sepsis remains the first cause of death in the ICU. A recent study
showed that vascular endothelial damage was the primary cause of
MOF in patients with thrombopenia and that humoral mediators
played a major role in the development of this process [1]. Other
parameters like C-protein reactive were also probably important via
a direct effect on endothelial cells and increasing the secretion of
IL-6. In this study, we aimed to evaluate the relation between the
platelet counts (PC), the C-reactive protein and plasma fibrinolytic
capacity (as a marker of endothelium dysfunction) in ICU patients.

Methods We studied blood samples of ICU patients with (n=11)
and without (n=21) sepsis at the first day of admission. Fibrinolytic
capacity was evaluated by the Euglobulin Clot Lysis Time (ECLT)
determined by a new method [2]. We also collected biological
data and the SAPSII score for each patients. The correlations
were depicted by Spearman'’s test.

Results The ECLT was significantly correlated with CRP (R=0.64;
P<0.001) and PC (R=-0.4; P=0.02). The two-way ANOVA
showed that the sepsis status increased significantly the ECLT
(P=0.023) and that platelets under 208,500 cells/pl (median of the
histogram of PC was used as the cut-off) also increased the ECLT
(P=0.023). However, there was no interaction (P=0.184).

Conclusion Platelets can protect the endothelium against several
forms of oxidative injuries [3]. With this study we showed that the
decrease of the platelets count could favor the endothelium dys-
function and impaired fibrinolytic capacity, and this independently
of sepsis. In addition, C-reactive protein is not only an inflammatory
marker, but it might be involved in the endothelium damage.
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Table 1

Sepsis (n=11) Nonsepsis (n=21) P value
CRP (mg%) 25 (17-30) 6.9 (2.1-11.6) <0.001
WBC (x 103 cells/ul) 10.5(7.7-12.9) 9.8 (8-12) 0.69
Fibrinogen (mg%) 662 (597-686) 455 (333-542) <0.001
SAPS 48 (39-56) 23 (15-35) 0.003
Platelets (x 103 cells/pl) 186 (123-227) 229 (179-296) 0.17
ECLT (min) 987 (845-1375) 599 (477-950) 0.01

Data presented as median (25-759%).

Drotregocin alfa (activated) inhibits degradation of cytokine-mRNA in an endothelial model of inflammation

M Brueckmann, HM Weiler, V Liebe, A Marx, U Hoffmann, S Lang, C Liebetrau, M Borggrefe, KK Haase, G Huhle
Department of Medicine I, Faculty of Clinical Medicine Mannheim, University of Heidelberg, 68167 Mannheim, Germany

Critical Care 20083, 7(Suppl 2):P019 (DOI 10.1186/cc1908)

Background The activated protein C (APC) pathway has been
suggested to be a common link between coagulation and inflam-
mation. APC may function to restore hemostasis via modulation of
cytokine expression. We investigated the effect of Drotrecogin alfa
(activated) (recombinant human activated protein C [rhAPC]) on
the expression of monocyte chemoattractant protein-1 (MCP-1),
interleukin-6 (IL-6) and IL-8 in human umbilical vein endothelial
cells (HUVEC) in the presence and absence of tumor necrosis
factor-alpha (TNF-alpha). MCP-1, IL-6 and IL-8 are mediators of
inflammation and their gene expression is controlled by the activa-
tion of the transcription factor nuclear factor-kappa B (NF-kB).

Results rhAPC (2.5-20 ug/ml) upregulated the amount of MCP-1-
mRNA and IL-8-mRNA and caused a time-dependent and dose-

dependent increase in MCP-1-, IL-6- and IL-8-protein production
(P<0.001 for rhAPC 5pug/ml at 4-24 hours) in HUVEC. Experi-
ments were conducted to evaluate the effect of rhAPC on mRNA
degradation and mRNA stability independently of its possible
effects on gene transcription. After stimulation of mMRNA transcrip-
tion by TNF-alpha (0.1-1 ng/ml) for 3 hours, HUVEC were treated
with actinomycin D (1 ug/ml), preventing new synthesis of tran-
script, in the presence or absence of rhAPC. HUVEC receiving
rhAPC contained more MCP-1-mRNA and IL-8-mRNA after 1 hour
and up to 8 hours than controls, suggesting an inhibitory effect of
rhAPC on mRNA degradation. Electrophoretic mobility shift assays
(EMSA) revealed that APC attenuated NF-xB activity implying that
NF-xB may not be involved in the upregulatory effect of rhAPC on
MCP-1, IL-6 and IL-8 production.
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Conclusions The ability of APC to upregulate the production of
MCP-1, IL-6 and IL-8, most likely by increasing the stability of
MCP-1-mRNA rather than by transcriptional activation via NF-kB,

identifies a novel post-transcriptional pathway, by which APC may
control the local inflammatory reaction, thereby modulating the
extent of endothelial injury.

Gene array transcript profiling of human endothelial cells identifies pathways regulated by Drotrecogin alfa (activated)

M Brueckmann, S Lang, HM Weiler, V Liebe, U Hoffmann, M Borggrefe, KK Haase, G Huhle
Department of Medicine I, Faculty of Clinical Medicine Mannheim, University of Heidelberg, 68167 Mannheim, Germany

Critical Care 2003, 7(Suppl 2):P020 (DOI 10.1186/cc1909)

Background Although the role of Drotrecogin alfa (activated)
(recombinant human activated protein C [rhAPC]) in modulating
microvascular coagulation through the inhibition of thrombin gener-
ation has been well studied in experimental and clinical settings of
severe sepsis, little is known about its direct anti-inflammatory
effects on vascular endothelial cells. To better understand the mol-
ecular mechanisms of action of rhAPC on endothelial cell function
during sepsis we used gene array transcript profiling of messenger
RNA (mRNA) from primary cultured human umbilical vein endothe-
lial cells (HUVEC) exposed to Drotregocin alfa (activated) in the
presence of the central proinflammatory mediator tumor-necrosis
factor-alpha (TNF-alpha).

Methods and results The effect of hAPC on TNF-alpha-activated
HUVEC was assessed using Affymetrix microarrays. Briefly, mMRNA
from treated cells was isolated and converted to double-stranded
copy (c)DNA, which was then used to generate biotinylated cRNA.
Biotinylated cRNA was hybridized to Affymetrix oligonucleotide
arrays, containing approximately 33,000 human genes. Data analy-
sis was performed using GeneChip 3.1 software. We found that

rhAPC reproducibly upregulated TNF-alpha-induced gene expres-
sion of the following genes: monocyte chemoattractant protein-1
(MCP-1), platelet-derived growth factor-alpha-chain (PDGF-A),
interleukin-6 (IL-6), transforming growth factor-beta receptorll,
insulin-like growth factor-binding protein (IGF-BP) and interleukin-8
(IL-8). rhAPC downregulated the following genes induced by
TNF-alpha stimulation: the secreted apoptosis related protein-1
(SARP-1), basic fibroblast growth factor (bFGF), lymphotoxin-f3, the
adhesion molecules vascular cell adhesion molecule-1 (VCAM-1)
and intercellular adhesion molecule-1 and -2 (ICAM-1 and ICAM-2).
Results for IL-6, IL-8 and MCP-1 were confirmed by protein mea-
surements in cell culture supernatants by ELISA as well as by a col-
orimetric assay for mMRNA quantitation (Quantikine assay).

Conclusions The ability of hAPC to modulate gene expression of
a cluster of proinflammatory genes, genes responsible for cell
adhesion and leukocyte trafficking as well as genes involved in
endothelial apoptosis, provides insight into the molecular mecha-
nisms contributing to the efficacy of rhAPC in systemic inflamma-
tion and sepsis.

Treatment of adults with sepsis-induced coagulopathy and purpura fulminans with a plasma-derived protein C

concentrate (Ceprotin®)

P Schellongowski', E Bauer?, G Locker!, M Frass!, T Staudinger?, P Knobl!
"Department of Internal Medicine | and 2Department of Internal Medicine IV, University of Vienna, Wéhringer Giirtel 18-20, A-1090 Wien,

Austria
Critical Care 2003, 7(Suppl 2):P021 (DOI 10.1186/cc1910)

Disseminated intravascular coagulation (DIC) is a severe complica-
tion of sepsis, especially when associated with skin or organ necro-
sis appearing as purpura fulminans. Several reports described
beneficial effects of protein C replacement in preterm neonates,
infants, and adults with purpura fulminans. We treated seven adult
patients (six female, one male), median age 35 years (range
19-48years), with DIC and purpura fulminans with a plasma-
derived human protein C concentrate (Ceprotin®; Baxter, Vienna,
Austria). Three patients had meningococcal, three had pneumococ-
cal, and one had pseudomonas and cytomegaly-virus infections. At
admission, all patients had signs of skin necrosis, severe infection
and acute illness. Coagulation assays suggested DIC in five
patients (median [range]): platelet count 19 (17-23) G/, fibrinogen
60 (44-103) mg/dl, antithrombin activity 0.47 (0.25-0.76)U/ml,
normotest 32 (14-39)%, APTT 88 (42-160)s, D-dimer
66 (3.3-140) ng/ml; the remaining two patients were treated
because of typical skin necrosis and meningococcemia alone. Initial
protein C activity was reduced to 0.35 (0.2-0.5) U/ml. Five patients
had neurologic alterations, five renal failure, three respiratory failure,

one a large intrahepatic necrosis. In five patients Ceprotin® was
given as a level-adjusted continuous infusion (starting with 10 U/kg
per hour) after an initial bolus of 100U/kg, two patients were
treated with bolus infusions (100 U/kg every 8 hours). Additionally,
heparin infusions (seven patients), fresh-frozen plasma (five
patients), antithrombin concentrates (three patients), fibrinogen
concentrates (two patients), low-dose rtPA (two patients), platelet
and erythrocyte transfusions, antibiotics, and hydrocortisone (four
patients) were given. Protein C activity increased to 1.34-2.0 U/ml
in all patients, coagulation abnormalities resolved within 1-6 days. A
total of 8000-77,000U Ceprotin® were given during 1-7 days.
One patient died the same day from multiorgan failure, one died
14 days after the end of Ceprotin® infusion from candida sepsis. All
other patients survived, three needed amputations of toes, two had
no sequels. Our data suggest that Ceprotin® can be a useful
hemostatic support in the treatment of adults with severe, life-threat-
ening purpura fulminans, which would have a high mortality with
conventional therapy alone. Controlled studies are needed to estab-
lish the value of this drug in the treatment of sepsis.
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Sepsis is a significant cause of morbidity and mortality in the criti-
cally ill patient. Drotrecogin alfa (activated) (APC) has been shown
to significantly decrease mortality in patients with severe sepsis,
although surgical patients constituted the minority in the initial mul-
ticenter trial. In our initial experience with APC, we sought to deter-
mine whether surgical intensive care unit (ICU) patients have the
same rate of bleeding complications as medical ICU patients. We
hypothesized that surgical patients are more apt to bleed following
APC administration, but have higher survival rates than medical
patients.

Methods We performed a retrospective analysis of all medical and
surgical patients in a single academic medical center who received
APC for the treatment of sepsis between January 2002 and
November 2002. Primary outcome variables included incidence of
clinically significant bleeding, defined as blood loss requiring trans-
fusion of at least 4 units of packed red cells (PRBC) during APC
treatment, and 28-day mortality. Secondary outcomes included
ICU length of stay (ILOS), hospital length of stay (LOS), comple-
tion of treatment course, and units of blood products transfused.
Demographic data such as sex, age, severity of illness at the time
of APC administration (APACHE Il score), and primary site of infec-
tion at the time of sepsis diagnosis were obtained. Coagulation
parameters were compared at three time points: within 24 hours of
APC administration, during APC infusion, and within 24 hours of
stopping APC. Hospital mortality following APC treatment was
compared with baseline mortality for historically similar patients in
our ICU matched 2:1 by age within 12 years, APACHE Il score
within 10 points and same site of infection.

Results A total of 29 patients were treated with APC, 59% in the
surgical ICU. Demographics and severity of illness were similar
(Table 1). Prior to APC infusion, surgical patients were more coag-
ulopathic and anemic, and had already received on average four
times as many PRBC units than medical patients. Surgical patients
also received more PRBC after APC infusion was started. All
bleeding events occurred in surgical patients at surgical sites and
two of the bleeds occurred in patients who received therapeutic
heparin infusions as well as APC. However, no difference was
demonstrated in the number of patients who completed APC
therapy, LOS or mortality. For all patients, the mean partial throm-
boplastin time during APC infusion was higher than has been pre-
viously reported (99.4 medical vs 94.3 surgical, P=0.7408), and
there was an 84% increase in the mean PTT (52.4 = 4.9 before vs
96.4+7.5 during, P<0.0001), as well as a 32% decrease in the
mean platelet count during the APC administration (189.9+24 vs

Table 1

Medical Surgical P
n 12 (41%) 17 (59%) -
Age 60.2 £ 5.3 61.3+3.8 0.86
Sex = female 5 (42%) 8 (47%) 0.77
APACHE Il score 31.1+£0.7 31.0x1.9 0.97
PTT before APC 39.6 +2.7 61.5+75 0.03
HCT before APC 30.7+1.8 26.1£1.4 0.0561
# PRBC units transfused 0.58 £ 0.3 25+0.7 0.03
Bleeding (= 4 U) 0 (0%) 5 (29%) 0.0588
Completed APC course 6 (50%) 10 (59%) 0.64
Hospital LOS 234+ 7.7 413+79 0.13
28-day mortality 4 (33%) 3 (18%) 0.40

130.0x 16, P=0.008), both of which normalized in the 24 hour
period following cessation of APC. Mean maximum INR during
APC infusion was 1.9%0.2; after treatment, there was a 21%
decrease to 1.510.1 (P=0.0025). In the case—control analysis,
APC recipients had a similar age (61%3.1 vs 60+1.9, P=0.83)
and APACHE Il score (31+1.4 vs 2910.9, P=0.37), but signifi-
cantly lower mortality than matched controls (35% vs 669%,
P=0.0119).

Conclusions In this preliminary comparison of the open-label use
of activated protein C in patients with severe sepsis, we witnessed
a 30% reduction in overall hospital mortality compared with histori-
cal controls, and a substantial, but reversible, coagulopathy during
APC infusion. Although the severity of illness and degree of
coagulopathy were similar between medical and surgical patients,
the only clinically significant bleeding complications were observed
in the surgical cohort. This may be due to the unique features of
surgical sepsis, with increased incidence of tissue barrier violation
and blood loss anemia, or perhaps a reflection of the burden of
blood product transfusion and greater tendency towards coagu-
lopathy than thrombosis. Further studies should endeavor to define
risk factors for bleeding among surgical patients and to determine
whether interventions such as repletion of other coagulation
factors, intermittent infusion of APC, or restriction of other antico-
agulant therapies may be beneficial.

Quality of life in ICU survivors with severe sepsis who received activated protein C

WT Cook, JM Eddleston, D Conway, J Streets

Critical Care Directorate, Manchester Royal Infirmary, Oxford Road, Manchester M13 OWL, UK

Critical Care 2003, 7(Suppl 2):P023 (DOI 10.1186/cc1912)

Appropriate treatment of severe sepsis with activated protein C
(rhAPC) has been associated with an absolute reduction in mortal-
ity of 6.1% [1]. The aim of this study was to followup patients who
received rhAPC and to evaluate their quality of life postdischarge
from the intensive care unit (ICU).

Method Twenty-three patients in our unit were recruited into the
ENHANCE study and received rhAPC. The 28 and 90 day mortal-
ity was calculated and quality of life was assessed at 90 days using
the Short Form-36 (SF-36) [2]. Psychological distress and depres-
sion was measured at the same time using the Hospital Anxiety
and Depression score (HAD) [3].
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Table 1

SF-36 scores for patients who received rhAPC, published figures for a general ICU population [4] and those of the UK population [2]

Physical Role Lim Role Lim Social Mental Energy Health

function physical emotion function health vitality Pain perception
rhAPC 69.4 46.9 54.3 91.8 76.0 61.9 84.9 72.3
General ICU [4] 58.9 46.1 56.4 70.9 68.9 44.2 77.6 57.6
UK population [2] 92.5 91.4 85.6 91.3 75.4 64 86.3 78.8

Results Twenty-three subjects had at least three or more acute
organ dysfunction associated with severe sepsis, with a range of
APACHE Il scores of 8-33. The median length of stay in ICU for
survivors was 16.4 days, and hospital stay post-ICU was 19.5
days. The 28 and 90 day all-cause mortality was 21.7% (five
patients) and 26.1% (six patients), respectively. Eight of the
17 survivors completed the SF-36 (Table 1) and HAD forms. HAD
scores indicated heightened anxiety in two patients and none were
clinically depressed.

Conclusion Mortality is similar to that already published [1].
Encouraging, the quality of life for these patients is comparable at

90 days with a general ICU population. A limitation is the number
of patients.
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Correction (12 March 2003)

The sentence should read as follows:

APACHE Il scores of 8-33.

The original published version of the abstract (as shown above) included incorrect data in the first sentence of the Results section.

Results Twenty-three patients had at least one or more acute organ dysfunction associated with severe sepsis, with a range of

Spanish project on benchmarks related to recombinant human activated protein C use: best clinical practices identification
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Background Recombinant human activated protein C (rhAPC) has
been shown to significantly reduce mortality in severe sepsis (SS)
patients.

Purpose To identify best clinical practices (BCPs) using several
benchmarks (BMs) related to rhAPC administration as the starting
point.

Methods Five Spanish experts on SS and main investigators
involved in the PROWESS trial were interviewed in order to identify
BCPs for rhAPC administration with regard to the following BMs
also obtained from the same experts: BM1) SS identification; BM2)
clinical or microbiologically documented infection; BM3) standard-
ized criteria for infection focus identification; BM4) SS considered
as the main diagnosis; BM5) length of SS induced organ dysfunc-
tions (OD) <48 hours; BM6) no limitation of life support measures;
BM?7) adequate standard therapy; BM8) rhAPC administration.
Interviews were oriented to identify BCPs to succeed in reaching
the BMs when considering rhAPC administration in clinical practice.
Each BCP implied key factors and an objective.

Results The following BCPs were identified for each BM: BM1)
SS patient considered a critically ill patient, consensus criteria for
SS definition, early identification of SS. BM2-BM3) Complete
medical history; radiological and macroscopic examinations, basic
microbiological study, other medical specialties’ involvement. BM4)
SS documented as main reason for patient admission. BM5) Use
of validated score systems, unified required OD degree (SOFA
score >2), undocumented OD does not imply normality; no con-
sideration of chronic ODs. BM6) Evaluation of previous health
status and concomitant medical history, involvement of patient’s
family and other health professionals, no scale score considered as
criterion for rhAPC indication. BM7) Protocol-driven antibiotic
therapy, antibiogram, control of infection focus, sequential order in
shock therapy, early mechanical ventilation. BM8) Lack of rhAPC
contraindications, drug prescribed by a critical care physician

Conclusions The use of BMs related to the clinical use of rhAPC
allows the identification of BCPs for BMs compliance, which my
lead to an optimization of the drug cost-effectiveness
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A 15-year-old boy presented with fever, confusion, headache and
nausea. On examination, he had purpuric lesions, meningeal irrita-
tion and signs of systemic inflammatory response to sepsis. Cul-
tures were obtained and ceftriaxone was administered. Laboratory
findings were consistent with impending disseminated intravascu-
lar coagulation (DIC) and the patient was given fresh frozen plasma
(FFP), antithrombin lll (AT lll) and low dose enoxaprin. Hemody-
namics improved with fluid challenge. However, 12 hours later, he
became agitated and developed shock. The patient was intubated
and given high doses of catecholamines. The ECG and the
echocardiogram showed extensive acute anterior wallMIl. We
decided to perform thrombolysis with recombinant tissue plasmino-
gen activator (t-PA) given over 4 hours (total dose 1.25 mg/kg) [1].
Shortly after thrombolysis, hemodynamics improved and the ECG
normalized. Peak CPK levels were 5200 IU/ml. The patient devel-
oped multiple organ failure (MOF) with adult respiratory distress
syndrome and renal failure. Neisseria meningitidis group C was
found in the cerebrospinal fluid. The patient recovered completely
afterwards. The followup echocardiogram showed normal left ven-
tricular function and mild anterior hypokinesis.

FM, or Waterhouse Friderichsen syndrome, is characterized by the
abrupt development of shock, DIC and MOF. Impaired myocardial
contractility is commonly seen in FM and contributing to shock. It is
well established that endotoxin causes myocardial dysfunction [1]
and plays a key role in septic myocardial dysfunction. The exact
mechanisms of endotoxine-induced myocardial dysfunction are
complex and probably involve cytokines such as tumor necrosis
factor-o. [2,3] and perhaps also myocardial apoptosis [4]. MI
during FM is exceedingly rare, and to our knowledge only one case
hase been reported in the pediatric literature [5]. Our patient devel-
oped M, presumably on the basis of DIC, despite aggressive treat-
ment. Although levels of plasminogen activator antigen are

increased in septic shock, its activity is almost completely inhibited
by plasminogen activator inhibitor type 1 (PAI-1). Theoretically,
treatment with t-PA may help reverse the procoagulant state. Zenz
etal. [1] and others [6-8] observed significant clinical improve-
ment after a 4-hour infusion of t-PA in a few pediatric patients with
FM. This is the first report of successful thrombolysis with t-PA in a
patient with FM complicated by MI and shock.
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Asymmetrical dimethylarginine (ADMA) in critically ill patients: high plasma ADMA concentration is an independent risk

factor of ICU mortality

RJ Nijveldt, T Teerlink, B van der Hoven, MPC Siroen, DJ Kuik, JA Rauwerda, PAM van Leeuwen
VU University Medical Center, Department of Surgery, De Boelelaan 1117, 1081 HV Amsterdam, The Netherlands

Critical Care 2003, 7(Suppl 2):P026 (DOI 10.1186/cc1915)

Background and aims Accumulation of ADMA has been linked to
endothelial dysfunction, and is an important risk factor for cardio-
vascular disease. Its elimination from the body is dependent on
urinary excretion and degradation by the enzyme dimethylarginine
dimethylaminohydrolase. This enzyme is highly expressed in the
liver, and in rat studies a high net hepatic uptake of asymmetrical
dimethylarginine was found. In critically ill patients, we investigated
the relation between indicators of renal and hepatic dysfunction
and plasma ADMA concentration, and tested the association
between ADMA concentration and outcome.

Methods We prospectively collected blood samples from a cross-
section of critically ill patients (n=52) with clinical evidence of dys-
function of more than two organs. We identified correlates of
plasma ADMA concentration with laboratory values, organ failures
score and outcome by univariate and multiple regression analyses.

Results In critically ill patients, plasma ADMA concentration was
independently related to the presence of hepatic failure (b=0.334,
95% Cl=0.207-0.461; P<0.001), and to lactic acid (b=0.395,
95% Cl=0.230-0.560; P<0.001) and bilirubin (b=0.121, 95%
Cl=0.031-0.212; P=0.009) concentration as markers of hepatic
function. Twenty-one (40%) patients deceased during their ICU
stay. In a logistic regression model, plasma ADMA ranked as the
first and strongest predictor for outcome, with a 17-fold (95%
Cl=3-100) increased risk for ICU death in patients who were in
the highest quartile for ADMA.

Conclusions In critically ill patients, plasma ADMA concentration
is a strong and independent risk factor for ICU mortality, and
hepatic dysfunction is the most prominent determinant of ADMA
concentration in this population.
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The epidemiology of sepsis in Scottish intensive care units
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Introduction Recent developments [1] have increased the require-
ment for good clinical data on the aetiology, incidence and
outcome from sepsis in the intensive care unit (ICU). Assessment
of sepsis in the Scottish ICU database has previously been limited.
Our aim was to conduct a prospective audit of sepsis, severe
sepsis and septic shock following ICU admission in Scotland using
predetermined sepsis criteria.

Methods Between January 2002 and 31 May 2002, 25 of the
26 adult, general ICUs in Scotland participated in a prospective
audit of sepsis. Daily data were recorded on Ward Watcher soft-
ware (Critical Care Audit Ltd) enabling identification of the first
episode of sepsis: fulfilment of the systemic inflammatory response
syndrome (SIRS) [2] criteria in response to infection. First 24-hour
APACHE Il scores are generated routinely in Scottish ICUs;
however, source and type of infection and a sepsis-related organ
failure assessment (SOFA) [3] were also mandatory in patients
identified as septic.

Results In this 5 month study, 46% (n=1618) of ICU admissions
developed sepsis, equating to 0.77 cases per 1000 population,
per annum, in Scotland. Sepsis was present at, or shortly after,
admission (median of 1 day). ICU length of stay (LOS) was double
that of the Scottish ICU population (mean=9.02 days,
median=>5.1 days). Of all admissions, 38% (n=1341) had severe
sepsis or septic shock. Two-thirds of this group had more than one

organ failure, of which 290 also had an APACHE Il score of 25 or
more. Both mortality and APACHE score rose with the number of
organs failing. In those with severe sepsis or septic shock, the
major source of sepsis (bronchopulmonary=56.5%) and the ICU
mortality (33%) were similar to those of the placebo group in the
PROWESS study [1]. The septic shock group had a significantly
higher ICU mortality than those with severe sepsis (61.5% vs
31.8%, P<0.0001). Mean SOFA (10.9 vs 5.1, P<0.0001) and
APACHE Il scores (24.1 vs 20, P<0.0001) were also significantly
higher in this group.

Conclusion Almost one-half of the admissions to Scottish ICUs
have sepsis, which presents on or shortly after admission. Mortality
increases with APACHE score and the number of organs failing.
Septic shock appears to be significantly associated with poor
outcome.
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Introduction Changes in hemodynamics and a variety of mediators
such as cytokines were compared with respect to the number of
dysfunctional organs in MODS cases treated with blood purification.

Subjects and methods This study included 113 cases of MODS
that were treated with endotoxin-absorption therapy (PMX-DHP).
Background factors, respiration, circulatory parameters and inflam-
matory mediators (IL-6, IL-1ra, ELAM-1, PAI-1, MIP-10. and BNP)
were measured before the start of PMX-DHP. Organ dysfunction
was evaluated using the MOF score according to Goris, where
organ dysfunction was judged positive when the score was more
than one point for each organ.

Results The rate of survival for more than 28 days from the start of
blood purification clearly decreased as the number of dysfunctional
organs increased. The APACHE Il score, the Septic Severity Score
(8SS), and the SOFA score significantly increased with an
increase in dysfunctional organs, with a significant positive

correlation (P<0.0001) between the scores (r=0.59 between
APACHE Il and SOFA, r=0.60 between APACHE Il and SSS, and
r=0.76 between SSS and SOFA). In comparison, by prognosis,
the number of dysfunctional organs was 3.1 £1.2 in survival cases
and 4.3%1.0 in the nonsurvival cases before the start of blood
purification. The mean IL-6 level was highest in cases with dysfunc-
tion of four organs. The BNP level appeared to increase as the
number of organs with dysfunction increased. In particular, the dif-
ference between the two-organ dysfunction group and the three-
organ dysfunction group was statistically significant (P<0.05).

Conclusion A variety of humoral mediators, including cytokines,
increased as the number of dysfunctional organs increased, while
the level of the increase differed for each mediator. Hemodynamics
and PaO,/FiO, ratio prior to the start of PMX-DHP appeared to
influence the prognosis. Possible involvement of BNP was sug-
gested in development of sepsis-associated MODS and will be
further studied in the future.
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Safe and effective mediastinal drainage along the carotid sheath for septic mediastinitis
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Summary Mediastinitis is still a challenging condition, which can
easily result in lethal sepsis. We previously reported parasternal
anterior mediastinal drainage. In this congress, we will present
another method of mediastinal drainage along the carotid sheath
around the aortic arch approach without thoracotomy (oblique cer-
vical incision, exposed carotid sheath, and bluntly dissected and
inserted drainage tube along the carotid sheath reaching to the
aortic arch). Three patients were treated by this procedure.

Introduction Mediastinitis is still a challenging condition, which
can easily result in severe lethal sepsis. It is important for manage-
ment of mediastinitis to perform an effective and noninvasive
drainage. We reported the ‘parasternal anterior approach’ as a
method of mediastinal drainage for mediastinitis around the supe-
rior caval vein. In this congress we will present another method of
mediastinal drainage for the septic mediastinitis around the aortic
arch by the ‘along carotid-sheath approach’ without thoracotomy.
The aim of this presentation is to clarify the usefulness and safety
of this method.

Patients and surgical procedure Three patients with septic medi-
astinitis were treated by this procedure. We drained the upper
mediastinum from the supraclavicular pouch along the neck
vessels, or the carotid sheath, by blunt dissection. We performed
at first an oblique cervical incision, exposed the carotid sheath, and
bluntly dissected and inserted a drainage tube along the carotid
sheath reaching to the aortic arch. The neck and chest CT
revealed that the drainage tube reached the aortic arch in two
cases. The inflammatory signs of these two patients were improved
after this procedure and repeated neck and chest CT revealed
improvement of mediastinitis. No complications such as vascular
injury related with this procedure was seen. The other case under-
went this procedure when sepsis was already uncontrollable and
died due to uncontrollable sepsis. The report of her autopsy
showed the position of drain in the level of the aortic arch in front
of the esophagus without any vascular injury and mediastinitis
localized within the upper mediastinum.

Conclusion Our method of mediastinal drainage, the ‘along
carotid-sheath approach’, is useful, safe, and a minimal invasive
procedure for septic patients with mediastinitis.

Critical role of pulmonary endothelial production of prostacyclin in the endotoxin-resistant mechanism in mice
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Critical Care 20083, 7(Suppl 2):P030 (DOI 10.1186/cc1919)

Tumor necrosis factor-o. (TNF-0) plays an important role in the
induction of the pulmonary endothelial cell injury by activating neu-
trophils in sepsis. The resultant pulmonary endothelial cell injury
leads to a decrease in the production of PGl,, which might be an
important etiology for the development of acute respiratory distress
syndrome, a critical complication of sepsis. Endotoxin (ET)-resistant
mechanisms in C3H/HeJ mice involve the mutation of Toll-like recep-
tor-4 (TLR-4) by which ET signals to increase TNF-o. production in
monocytes. Thus, it is possible that the pulmonary endothelial cell
injury leading to the impairment of the production of PGl, could be
attenuated in C3H/HelJ mice, contributing to the ET-resistant mech-
anism. The present study was conducted to examine this possibility.

Plasma levels of 6-keto-PGF1a were significantly higher in
C3H/Hel) mice than those in C3H/HeN mice, the ET-sensitive
strain, 90 min after intravenous injection (IV) of ET. Survival rates on
the 6th day of IV of ET were 100.0% and 0% in C3H/HeJ mice and
C3H/HeN mice, respectively, while it was 50.0% in C3H/HeJ mice
when they were pretreated with indomethacin (IM), which inhibits
PGl, production. Plasma levels of 6-keto-PGF1a in C3H/Hel mice

90 min after intra-arterial injection (IA) were significantly lower than
those in C3H/HeJ mice 90 min after IV of ET. Although the survival
rate of C3H/HeJ mice on the 6th day of IV of ET was 81.2%, it was
only 27.7% in these mice on the 6th day of IA of ET. These observa-
tions suggested that the major part of 6-keto-PGF1a in the plasma
of C3H/HeJ mice afterIlV of ET could be derived from PG,
released from the lung vasculature, and the PGl, release might be
critical for the ET-resistance in C3H/HeJ) mice. Plasma levels of
6-keto-PGF1a 90 min after [V of ET were significantly higher in
C3H/HeN mice pretreated with ONO-5046, an inhibitor of neu-
trophil elastase, than those in these mice without ONO-5046 pre-
treatment. The survival rate of C3H/HeN mice pretreated with
ONO-5046 on the 6th day of IV of ET was 80.0%, while that of
these mice without ONO-5046 pretreatment was 10.0%.

Taken together, these observations raise a possibility that the acti-
vated neutrophil-induced pulmonary endothelial cell injury could be
attenuated in C3H/HeJ mice, leading to maintaining higher produc-
tion of PGl, than that in C3H/HeN mice, which could at least partly
explain the ET-resistant mechanism in C3H/HeJ mice.

Circulating complement proteins for differentiation of SIRS and sepsis

H Sungurtekin, C Balci, U Sungurtekin

Department of Anesthesiology and Reanimation, Pamukkale Unv. School of Medicine, Tokat Cad No 41-8 Ozkan Apt. Denizli, Turkey

Critical Care 20083, 7(Suppl 2):P031 (DOI 10.1186/cc1920)

Introduction The systemic inflammatory response of the body to
invading microorganisms, termed sepsis, leads to profound activa-

tion of the complement (C) system. The main proinflammatory
properties of the complement system can be attributed to the ana-
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Table 1

Best cutoff values, area under the curve (AUC) (mean * SE), sensitivity and specificity of all variables to differentiate patients with

sepsis from patients with SIRS

C3 (mg/dl) C4 (mg/dl) CRP (mg/dl) Thrombocyte Leukocyte
Best cutoff value 55.0 20.5 145 164000 14800
AUC 0.560 = 0.06 0.544 £ 0.06 0.522 £ 0.05 0.640 £ 0.06 0.507 £ 0.06
Sensitivity 0.61 0.56 0.58 0.66 0.41
Specificity 0.62 0.53 0.50 0.69 0.66

phylatoxins C3a, C4a, Cb5a. These polypeptides are generated
after proteolytic cleavage of the c-chain of C3, C4 or C5. The
present study was conducted to determine serum complement
3 and 4 levels for differentiation in patients with SIRS and sepsis,
in comparison with C-reactive protein (CRP), thrombocyte and
leukocyte counts.

Method Fifty-eight patients with SIRS and 41 patients with sepsis
were admitted to the study. Blood samples were taken at the first
day of intensive care unit for analysis of C3, C4, CRP, thrombocyte
and leukocyte counts.

Results Thrombocyte count was significantly lower in septic
patients (mean+ SE: 179,975+ 14,932, P=0.005) compared with
SIRS patients (243,165+16,243). The plasma concentrations of

CRP, C3 and C4 level were not different between groups. The
power of parameters to discriminate between septic and SIRS
patients was determined in a receiver operating characteristic analy-
sis. Thrombocyte was the best analysis to differentiate between
both populations with a maximal sensitivity and specificity (Table 1).

Discussion In this study, C3, C4 and CRP had poor sensitivity and
specificity for the differentiation of SIRS and sepsis. Because of
the complex pathophysiology involved, it is likely that not a single
mediator but a panel of different inflammatory mediators will ulti-
mately predict the outcomes of individual patients.
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Initial plasma levels of lipopolysaccharide binding protein are associated with severe sepsis in patients with community-
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Background Many researchers are investigating the expression of
inflammatory proteins as contributors to the variable onset and pro-
gression of infection, sepsis, and organ dysfunction. We explored
the relationship between plasma lipopolysaccharide binding
protein (LBP) levels and the development of severe sepsis in com-
munity-acquired pneumonia (CAP).

Hypothesis Plasma LBP levels are higher in CAP patients who
develop severe sepsis.

Methods We are conducting a large multicenter inception cohort
study of patients arriving in the Emergency Department (ED) with
CAP. We conducted a planned interim analysis on the first 385
enrolled patients. Plasma LBP was assayed using a commercially
available immunoassay system (Diagnostic Products Corp., Los
Angeles, CA, USA). Severe sepsis was defined as a Sequential
Organ Failure Assessment Score increase of 2 for any one nonrespi-
ratory organ, or an increase of 1 for any two nonrespiratory organs,
or an absolute score of 3 or 4 for the respiratory component.

Results Plasma LBP levels were available for 379/385 (98.4%)
patients. Of the 379 patients, 26.1% had severe sepsis at initial
presentation; 29.8% were PSI class| orll, 27.2% class lll, 33.0%
class 1V, and 10.0% classV; 29.6% had chronic lung disease;
50.9% were female; 12.9% were black and 85.0% white; average
age was 65.5+17.2 years. Day 1 serum LBP levels distinguished
between ED presentation of CAP with severe sepsis (1=87) and
without (n=236): 40.4+31.9ug/ml vs 27.9+19.3 ug/ml, respec-
tively; P=0.0005 by Wilcoxon. Over the course of hospitalization,
mean LBP levels for each patient correlated with worst diagnosis:
26.8+17.2ug/ml for CAP patients who at any time met criteria for
severe sepsis (n=158), compared with 20.8+13.9ug/ml for
patients who did not (n=221); P<0.0001 by Wilcoxon. Mortality
analysis was not possible in this preliminary interim analysis.

Conclusions In our CAP cohort, patients who developed severe
sepsis had significantly higher plasma LBP levels.
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Background Acute inflammatory diseases such as sepsis are
characterized by activation of leukocytes, which contain MMP-9
(Gelatinase B) in tertiary granules. Matrix metalloproteinases play
an important role in the degradation of extracellular matrix and
basement membranes by destroying the elastic lamina. These main
enzymes of tissue turnover are controlled by their inhibitors such as
TIMP-1 (tissue inhibitor 1 of metalloproteinase). To assess the
importance of clinical outcome of septic patients we measured
TIMP-1, TIMP-2, MMP-2, MMP-3 and MMP-9 in septic patients.

Patients and methods Serum was collected from 37 septic
patients admitted to the ICU with APACHE score 14.5 on day 1
(SD 7.6). Blood was collected from the 37 septic patients and
from 14 healthy controls on day 1. Twelve of the 37 critically ill
patients died within 28 days. We measured MMP-9, MMP-2,
MMP-3, TIMP-2 and TIMP-1 serum levels from all healthy controls,
from the 25 survivors and the 12 nonsurvivors with ELISA
methods. We compared the serum levels of MMP-9, TIMP-2 and
TIMP-1 between the three groups.

Results MMP-9 and TIMP-1 levels (MMP-9 mean £ SD=80+ 86,
TIMP-1 = 32161 1222) in the severely ill patients were significantly
higher (P<0.001) than in controls (MMP-9 = 6+7, TIMP-1 =
953+ 184). MMP-2 showed no difference between septic patients
(948+287) and control group (928+165). We noted a signifi-
cantly (P=0.003) increased concentration of TIMP-1 in the nonsur-
vivors (953+184) compared with the survivors (4675+1507).
TIMP-2 was significantly higher (P<0.001) in nonsurvivors than in
the control group. Statistic analysis shows a correlation (Spearman
Rank correlation, r=0.7958) between serum levels of TIMP-1 and
the severity of sepsis and the probability to die, but there was no
correlation shown between the serum levels of MMP-3 and MMP-2.

Conclusion Our results indicate that MMP-9, TIMP-2 and TIMP-1
may serve as sensitive and early markers for cell activation during
the course of sepsis. Furthermore, TIMP-1 may be related to the
prognosis and clinical outcome of septic patients.

Peripheral blood lymphocytes of critically ill patients show signs of late stage apoptosis

SU Weber, J-C Schewe, S Schroeder, A Hoeft, F Stueber

Department of Anaesthesiology and Intensive Care Medicine, University Bonn Medical Center, Germany

Critical Care 2003, 7(Suppl 2):P034 (DOI 10.1186/cc1923)

Among the immunological events, apoptosis plays an important
role in sepsis. Inhibition of apoptosis in mouse models of sepsis
improved survival [1]. Phosphatidyl serin externalisation has been
detected in peripheral blood leukocytes of patients suffering from
sepsis as an early stage of apoptosis [2,3]. It has not been shown
if they undergo complete apoptosis. Therefore, the aim of the
current study was to examine if circulating lymphocytes of septic
patients display DNA degradation as a sign of late apoptosis.

Isolated mononuclear cells of 11 critically ill patients (three with
severe sepsis) were compared with eight healthy controls. Phos-
phatydil serin externalisation was evaluated by annexin V binding.
Necrotic cells were excluded by propidium iodine stain. DNA frag-
mentation was detected by TUNEL staining using flow cytometry.

In critically ill patients annexin binding was increased to
12.1£7.5% compared with a basal population of 3.8+£0.9% in

The effects of salbutamol on neutrophil function

healthy controls (P<0.05). The TUNEL-positive population
increased from 0.5%+0.1% to 2.3%£1.5% in critically ill patients
(P<0.05).

The study demonstrates that mononuclear cells of critically ill
patients show signs of early apoptosis and to a lesser degree also
signs of DNA fragmentation. This may be explained by rapid clear-
ing of phosphatydil serin expressing cells from the circulation by
phagocytosis.
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Background Polymorphonuclear cell (PMN) activation, adhesion
and transpulmonary emigration to the alveolar space are important
steps in the pathogenesis of the acute respiratory distress syn-
drome (ARDS). B, agonists accelerate alveolar fluid clearance and
have been suggested as a potential treatment for patients with
ARDS. In addition, these agents have a variety of effects on poly-
morphonuclear cells (PMN). In animal models of sepsis, treatment
with 3, agonists has been shown to reduce pulmonary neutrophil
sequestration and ameliorate the development of lung injury. The

aim of this study was to investigate the effect of the B, agonist
salbutamol on three aspects of PMN function: PMN activation
(CD 64 expression), chemotaxis, and adhesion molecule expres-
sion (VLA-4).

Methods PMNs from 10 healthy volunteers were separated using
Ficoll-histopaque gradients and incubated with RPMI or salbutamol
(10~4to0 10-1°M). PMN chemotaxis to FMLP (10-%) was deter-
mined using the under agarose method. The effects of salbutamol
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Table 1

Salbutamol 0 10°M 1077 M 10-5M
Chemotaxis (mm) [mean (SD)] 9.3 (1.8) 8.7 (2.3) 8.4 (2.3) 6.7 (1.6)*
VLA-4 (MFI) [median (IQR)] 10 (1.5-16) 9 (2-20) 11 (5.5-25)
CD 64 (MFI) [median (IQR)] 12 (6-18.5) 13.5 (1.7-20.8) 10.5 (5.3-26.8)

* P<0.05 compared with control. IQR, interquartile range.

(10"°M and 107°M) on unstimulated PMN VLA-4 and CD 64
expression were determined using flow cytometry on whole blood.

Results There was no effect on VLA-4 or CD 64 expression.
However, salbutamol did reduce PMN chemotaxis (see Table 1).

Conclusion Salbutamol reduced PMN chemotaxis but had no
effect on VLA-4 adhesion molecule expression or CD 64 expres-
sion (PMN activation). B, agonists may have beneficial effects
beyond simply enhancing alveolar fluid clearance in patients with
ARDS.

Lymphopenia, hypoprolactinemia and lymphocyte depletion in pediatric multiple organ failure

K Felmet', M Hall', R Jaffe2, R Clark?, J Carcillo?
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Introduction Lymphopenia is associated with secondary infection,
multiple organ failure (MOF) and death in adults. Lymphocyte
apoptosis has been described in autopsies of adults dying of MOF.
In experimental models, prolactin protects against lymphocyte
apoptosis.

Hypothesis Lymphocyte apoptosis occurs in pediatric patients
with MOF and is associated with prolonged hypoprolactinemia and
lymphopenia.

Methods Blood was collected on days 1,3,7, and 14 from
55 critically ill children without MOF and 58 with MOF (organ
failure index >2 for >3 days.) Lymphopenia was defined as lym-
phocyte count <1000 x 108/I. Hypoprolactinemia was defined as
<2.5ng/ml in patients >6 months and <20ng/ml in patients
>6 months (chemiluminescent assay; DPC, Los Angeles, CA,
USA). Both were considered prolonged when lasting >1 week.
Severe lymphocyte depletion (SLD) was determined by a patholo-
gist’s histologic evaluation of lymph nodes and spleen at autopsy.
Linear and logistic regression models were used to control for

immune suppression, steroid use, and severity of illness (PRISM
score).

Results Lymphocyte counts were lower in children with MOF than
in those without (median [range]: 864 [0-5525], n=58 vs 1787
[0-16,250], n=55; P=0.001, rank sum) even when controlling for
immune suppression and steroid use (P=0.001). Prolonged lym-
phopenia was only seen in children with MOF (17/58 vs 0/55) and
was independently associated with secondary infection (OR=5.5,
95% Cl=1.7-17, P=0.004) and death (OR=6.8, 95%
Cl=1.3-34, P=0.02). Sixteen patients died; 11 underwent
autopsy. SLD was seen in 89% of those dying of MOF. Two
patients died without MOF; neither had autopsy evidence of SLD. In
patients with MOF, prolonged hypoprolactinemia (OR=12.2, 95%
Cl=2.2-65, P=0.01) and prolonged (OR=42.2, 95%
Cl=3.7-473, P=0.001) were independently associated with SLD.

Conclusions Prolonged lymphopenia and SLD occur in pediatric
MOF. Prolonged lymphopenia predicts death independent of severity
of illness. Unrecognized hypoprolactinemia may contribute to SLD.

Impaired blood PMN migration as an indicator of increased susceptibility for bacterial infections in critically ill patients

KH Smolle!, H Mitterhammer?, P Kaufmann', W Wonisch', R Aigner2, G Egger3
"Department of Internal Medicine and 2Department of Nuclear Medicine, University Hospital, Graz, Austria; 3Department of Pathophysiology,

Karl-Franzens University, Graz, Austria
Critical Care 2003, 7(Suppl 2):P037 (DOI 10.1186/cc1926)

Objective Directed migration is a crucial element of PMN's
defence capacity against microorganisms in a septic state.

The aim of our study was to look at the course and the significance
of PMN migration capacity in surviving and nonsurviving critically ill
patients.

Method Intensive care patients with the diagnosis of SIRS or
sepsis according to the SCCM/ACCRP criteria were enrolled in this
prospective study. The APACHE Ill score for each patient was cal-
culated within 24 hours of admission.

PMN migration capacity was measured in 30 ul fresh whole blood
in a membrane filter assay. Measurements were made daily from
admission until discharge from the ICU or until death.

Numbers and distribution of the PMNs immigrant into the filters
were evaluated in an automated image analyser. The relevant para-
meter was the percentage of PMNs migrating from the blood
samples into the filters upon FMLP stimulation.

In parallel, the PMN blood count, reactive oxygen species produc-
tion, blood levels of C-reactive protein, PMN elastase, procalci-
tonin, neopterin and sL-selectin were determined.
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Results Sixteen patients (10 men/six women), mean age
48.8+16.43 and mean APACHE Il score 94.37+23.71, were
investigated. During the major part of the observation time, all
patients had migration values below the critical minimum of 6%.
The nonsurvivers kept this low reactivity until death, while survivors
regained normal PMN migration during the period of clinical recov-
ery. No such discriminative power could be attributed to the other
inflammation parameters.

Available online http://ccforum.com/supplements/7/S2

Conclusion PMN migration was impaired both in sepsis and SIRS.
An improvement of PMN migration capacity signals the restoration
of PMN-based immunity and may be a useful aid in deciding how
long to maintain and when to discontinue antimicrobial therapies in
intensive care patients.

Impaired PMN migratory capacity: a risk marker for impending infections in severe trauma patients

H Mitterhammer!, KH Smolle!, P Kaufmann', W Wonisch', R Aigner?, G Egger3
"Department of Internal Medicine and 2Department of Nuclear Medicine, University Hospital, Graz, Austria; 3Department of Pathophysiology,

Karl-Franzens University, Graz, Austria
Critical Care 2003, 7(Suppl 2):P038 (DOI 10.1186/cc1927)

Objective PMNs represent the foremost line of host defence
against bacterial and fungal infections. We investigated the associ-
ation between impaired PMN migratory capacity and subsequent
infections in critically ill trauma patients.

Method Twenty-six patients with different ISSs were included in a
prospective study. PMN migration was measured daily in fresh
whole blood in a membrane filter assay. Migration was evaluated in
an automated image analyser. The relevant parameter was the per-
centage of PMNs migrating from the blood samples into filters upon
FMLP stimulation. Migration values below the critical minimum of
6% on three consecutive days predict high infection risk, as we
have repeatedly found in our numerous studies on this subject.

Results Nine patients developed microbiologically verified infec-
tions. In comparison with the 17 noninfected patients, these

patients showed reduced PMN migratory capacity 1-19 days
before infection occured.

The group with infections developed a significantly lower total
PMN migration (P=0.0018); they more frequently had values
below the critical limit of 6% (P=0.0005) and low values over
longer periods (P=0.0008). When these parameters were com-
bined, infections could be predicted with a specifity/sensivity of
82.3/88.8%. Trauma severity had no influence on PMN migra-
tion. An increase of PMN migration signalled the restoration of
immunity.

Conclusion Trauma patients with impaired PMN migratory capac-
ity are at increased risk for infections. PMN migration tests can
define the risk and may be useful for deciding when to initiate,
maintain and discontinue antimicrobial treatment.

Role of chemokine receptor 5 during respiratory syncytial virus infection
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Lower respiratory tract disease caused by respiratory syncytial
virus (RSV) is characterized by profound airway mucosa inflamma-
tion, both in infants with naturally acquired infection and in experi-
mentally inoculated animal models. Chemokines are central
regulatory molecules in inflammatory, immune and infectious
processes of the lung. Previously we have shown that the deple-
tion of MIP-10/CCL3 reduces lung inflammation and chemokine
expression in RSV-infected lung tissue. In this study, we demon-
strate that depletion of CCR5 as a receptor for MIP-10. results in
upregulation of chemokines and cytokines in RSV-infected lung

tissue but had no influence on viral clearance or histopathology
compared with the wild type animals. Genetically altered mice with
additional deletion of the MIP-10/CCL3 gene demonstrated an
upregulation in the chemokine mRNA expression paralleled by
comparable cytokine expression following RSV infection, com-
pared with wild type mice. There was no difference in lung inflam-
mation or viral clearance. Pathology scores were only reduced in
mice depleted for MIP-10/CCL3. These results provide some evi-
dence that the pattern of chemokine expressed in lung tissue
determines the severity of lung inflammation during RSV infection.

Measurement of endotoxin, IL-6, IL-8 and blood lactate after cardiac surgery: re-evaluation of the systemic inflammatory

response induced by cardiopulmonary bypass

K Masayuki', T Kikuchi', J Sunanaga', K Kitahara', N Okayama?, T Moriyama', T Omae’, Y Kakihana', Y Kanmura', T Arimura?
Division of Intensive Care Medicine, Kagoshima University Hospital, 23-1-1401 Tenpozan, 890-0061 Kagoshima, Japan; 2Department of
Anesthesiology, Kagoshima Medical Association Hospital, Kagoshima, Japan

Critical Care 20083, 7(Suppl 2):P040 (DOI 10.1186/cc1929)

Introduction Cardiopulmonary bypass (CPB) has been thought to
induce endotoxemia and/or ischemia-reperfusion injury. These
factors are believed to play an important role in the systemic inflam-
matory response following cardiac surgery with CPB. However,
recent surgical advances made coronary artery bypass grafting

(CABG) without CPB possible. In our study, we re-evaluate the rel-
ative contributions of CPB on the production of various mediators
in patients who received cardiac surgery with CPB by comparing
them with patients who received the off-pump coronary artery
bypass grafting (OPCAB) procedure.
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Methods With institutional approval and informed consent, we
studied: (1) the changes of endotoxin (ET) and beta-glucan (BG)
during the perioperative period of cardiac operations performed
with CPB (n=15) or without CPB (n=5) by using the kinetic tur-
bidmetric assay (KTA) with ET-specific and BG-specific LAL
reagents that allows separate determinations of ET and BG; and
(2) the changes of interleukin-6 (IL-6), interleukin-8 (IL-8), and
blood lactate during the perioperative period of CABG with CPB
(n=5) or without CPB (n=5). Those were compared within the
group and between the groups by ANOVA and other methods.

Results (1) ET was not detectable at any time-point in any
patients. In patients with CPB, BG rose in a time-dependent

fashion, reaching a maximum (130.2+93.1 pg/ml) at 2 hours after
the initiation of CPB, then gradually decreased. No BG elevations
were observed in patients without CPB. (2) IL-6 and IL-8 were ele-
vated on ICU admission in both groups, but no significant differ-
ences were observed between the groups. In patients with CABG
with CPB, blood lactate increased from ICU admission to 12 ICU
hours compared with OPCAB patients, and decreased to the
same level as those in OPCAB patients on 24 ICU hours.

Discussion These results indicate that CPB does not affect the pro-
duction of endotoxin, IL-6 and IL-8. Other factors may contribute to
the rise in blood lactate. Further studies are needed to clarify the rela-
tionship between CPB and the postsurgical inflammatory response.

Enterococcal aggregation substance as target for opsonic antibodies in vitro and in murine sepsis

WA Krueger'2, M Escher?, A Woll', M Gross3, AB Muscholl-Silberhorn?, | Vollmer!, S Krueger-Rameck2, KE Unertl!, F G6tz3, GB Pier?
"Department of Anesthesiology and 3Institute for Microbial Genetics, Tuebingen University, Germany; 2Channing Laboratory, Harvard
Medical School, Boston, MA, USA; *Department of Microbiology, Regensburg University, Germany

Critical Care 20083, 7(Suppl 2):P041 (DOI 10.1186/cc1930)

Introduction In ICU patients, the mortality of enterococcal sepsis
is high, and treatment is often difficult due to multiple antibiotic
resistance. Aggregation substance (AS) is a surface protein of
E. faecalis, which mediates transfer of (resistance) plasmids and
was also identified as a virulence factor. We investigated whether
AS may serve as target for antibodies in phagocytosis assays and
in a murine sepsis model.

Methods Using the Qiagen pQE vector system, AS was
expressed in E. coli and a histidine-tag served for purification by
Ni-NTA chromatography. After purity was verified by western blot,
AS was used to immunize rabbits. In phagocytosis assays, the
immune rabbit sera (IRS) were compared with pre-immune sera for
their opsonic activity, using human leukocytes, complement, and
mutants of E. faecalis OG1. In order to show the specificity of the
antibodies, the sera were absorbed with mutants of E. faecalis
OG1 constitutively expressing (AS+), or not expressing AS (AS-).
In the sepsis model, aliquots of IRS or normal rabbit sera (NRS)
were used for IV passive immunization of Balb/c mice 24 hours
before bacterial challenge, and 4 hours and 24 hours thereafter.
IV bacterial challenge was performed via tail vein injection of AS+

E. faecalis. The mice were sacrificed 5 days thereafter for examina-
tion of bacterial levels in internal organs.

Results When incubated with IRS, the number of AS+ E. faecalis
recovered at the end of the phagocytosis assay was reduced by
more than 50% compared with incubation with pre-immune sera
(P<0.01), whereas there was no difference against AS— strains.
IRS was still opsonic after absorption with AS— E. faecalis but the
activity was lost after absorption with AS+ mutants. In the mouse
sepsis model, weight loss was significantly less in the IRS group
(mean+SD, 97.913.6% of baseline weight) versus the NRS
group (95.3+2.99%, P=0.04). The highest organ load with entero-
cocci were found in the kidneys and the log cfu/g were signifi-
cantly lower in the IRS group (P=0.03).

Conclusion In our mouse sepsis model, antisera against AS signif-
icantly reduced weight loss and also the number of enterococci
recovered from kidneys. The usefulness of AS as a target for anti-
bodies is further confirmed by enhanced killing of AS+ enterococci
by IRS. Our results are encouraging and point to the possibility of
adjunctive immunotherapeutic approaches in enterococcal sepsis.

Identification of diagnostic criteria of septic complications in children with neutropenia
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Introduction Septic complications in neutropenic patients after
chemotherapy lead to high morbidity and mortality in the pediatric
oncology ward. There are no clear criteria of systemic inflammatory
response syndrome (SIRS) and sepsis for neutropenic patients. It
is usual that patients after chemotherapy have altered WBC, and
the majority of them demonstrate tachycardia and mild to moderate
fever (signs of SIRS) without infection. There is no clear differentia-
tion between definitions of febrile neutropenia and sepsis for this
group of patients.

Objective To define additional diagnostic criteria of SIRS in chil-
dren with febrile neutropenia after chemotherapy.

Study design Monocentric, retrospective, case—control (equili-
bration of age, sex, diagnose) study, cases of severe sepsis and

septic shock compared with control
neutropenia.

patients with febrile

Methods Ninety-two patients were investigated (48 cases and
44 controls), aged 12+4.5, and included 52 males and
40 females. The majority of patients had lymphoproliferative and
myeloproliferative disorders, acute lymphoblastic leukemia 27%,
acute myeloblastic leukemia 26%, non-Hodgkin lymphoma 13%,
CNS tumors 17%, solid tumors (oseosarcoma, Ewing sarcoma,
neuroblastoma, rhabdomyosarcoma) 14%. All patients had fever
and neutropenia. We compared data of vital signs, levels of
C-reactive protein, fibrinogen, urea and creatinin during 72 hours
before a febrile episode or ICU admission. For the statistical analy-
sis the Mann—Whitney U test was used; P<0.05 was considered
significant.
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Results Forty-eight patients (case group) (62%) developed severe
sepsis or septic shock and required ICU admission (27 and 21
patients, respectively); all of these patients had clinical signs of
sepsis, but only 76% had positive blood cultures. The mortality rate
in the case group was 65%. In the control group only eight
patients out of 44 had ICU admission, and in the control group we
observed recovering in 24-32 hours after start of treatment with
antibiotics in all patients. There was no mortality in the control
group. Heart rate higher than 140% to normal, fever higher than 38
more than three times daily, and CRP level higher than 7.5 mg/dI
was found in 92% patients of the case group 48 hours before ICU
admissions. In the control group the level of CRP was significantly

Available online http://ccforum.com/supplements/7/S2

lower (2.6 1.1 mg/dl), the heart rate was in a range between 110
and 122% to normal, fever higher than 38 was observed one or
two times daily and discontinued in 24-48 hours. There were no
significant difference in levels of fibrinogen, urea, and creatinin in
the two groups as well as the presence of tachypnea, blood pres-
sure and other signs during the period of observation.

Conclusion The presence of high levels of CRP, tachycardia, and
severe fever in children with neutropenia are predictors of transfor-
mation febrile neutropenia to sepsis, severe sepsis and septic
shock. The use of these factors as diagnostic criteria should allow
preventing severe complication in patients after chemotherapy.

The IL-10 -819T polymorphism is associated with increased susceptibility to severe sepsis
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Introduction Severe sepsis is characterized by an aggressive
inflammatory response, and is more common in patients with
genetic polymorphisms that promote greater production of pro-
inflammatory cytokines (e.g. ~308A on the TNF gene). Thus, we
hypothesized that the genetic predisposition to /esser anti-inflam-
matory response (—819T on the IL-10 gene) would also increase
the risk of severe sepsis.

Methods As part of a first interim analysis of an ongoing NIH-
sponsored multicenter study of Genetic and Inflammatory Markers
of Sepsis (GenlMS), we analyzed 284 adult patients presenting to
the Emergency Department (ED) with community-acquired pneu-
monia (CAP). We drew blood from patients presenting to EDs in
southwest Pennsylvania with CAP for genotyping and plasma IL-10
levels. We defined severe sepsis as a Sequential Organ Failure
Assessment Score increase of 2 for any one nonrespiratory organ,
or an increase of 1 for any two nonrespiratory organs, or an
absolute score of 3 or 4 for respiratory organs.

Results The cohort had a mean age of 66.9+17.1 years; 49.6%
were female; 87.7% were Caucasian; 30.3% had underlying respi-
ratory disease; and 39.4% developed severe sepsis. Subjects with
either genotype C/T or T/T at IL-10 =819 were associated with a

Table 1

IL-10 -819 polymorphisms

All C/IC CIT T/T
n 284 151 114 19
% severe sepsis 39.4 33.8 43.9 57.9

greater risk of progression to severe sepsis compared with the
common homozygote C/C (odds ratio=1.71, P=0.03). We did
not find a consistent difference in plasma IL-10 levels in subjects
with different genotypes.

Conclusion: In this preliminary analysis of subjects with CAP,
those with the IL-10 =819 C/T or T/T genotypes are more likely to
develop severe sepsis compared with those with the usual
homozygous C/C phenotype.

Acknowledgement Supported by NIH grant RO1 GM61992-01.
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Introduction Sepsis often leads to deterioration of organ function,
so-called multiple organ dysfunction syndrome (MODS). Patho-
physiologically, impaired control mechanisms of NF-xB activation
result in a dysbalance between proinflammatory and anti-inflammatory
gene transcription. In regard to hyperinflammation, NF-xB activation is
thought to play a central role [1], while being inalienable for the
inflammation process [2]. Therefore it is conceivable that both
proinflammatory and anti-inflammatory cell functions are mediated by
NF-xB in the same cell system. The aim of this study is to elucidate
the activation kinetics of NF-kB under long-term stimulation (LTS) and
two-time stimulation (TTS), simulating conditions in critical diseases.

Methods Murine macrophages (cell line RAW 264.7) were cul-
tured in standard medium (DMEM + 10% FCS) and incubated in
0.1ug/ml, 1.0pg/ml and 10pg/ml lipopolysaccharide (LPS).

After 5,10, 20,30, 60 min, and again after2,4,8,12,16, and
24 hours, we analyzed the activity of NF-xB in cellular and nuclear
protein extracts using the methods of Electrophoretic Mobility Shift
Assay (EMSA) and western blots (p65, IkBo). After 4 hours pre-
incubation with 0.1 pug/ml, 1.0 pug/ml and 10pg/ml LPS, we stimu-
lated again a second time with 1ug/ml LPS (TTS). The analysis
mentioned above was done after 5, 10, 20, 30, 60, and 120 min.

Results Cells incubated with high concentrations of LPS
(10ug/ml) showed a biphasic activation pattern of NF-xB after
5-10 min and 12-16 hours. Cells incubated with lower LPS con-
centrations showed no further activation after the early activation
peak. After preincubation with 0.1 ug/ml LPS and TTS an unaltered
timely activation of NF-xB with delayed IkBo degradation was
observed.
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Conclusion The LPS tolerance [3] often described in the literature
does not exist in macrophages preincubated with low concentra-
tions of LPS. The biphasic activation pattern of the NF-xB signaling
pathway induced by high LPS concentrations occurs possibly
within the scope of an anti-inflammatory regulation mechanisms.
These results clarify the varying activation kinetic of the NF-xB sig-
naling pathway.
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Adenosine enhanced preconditioning prevents apoptosis in the small intestine and inhibits bacterial translocation
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Introduction Previously it has been shown that ischemic precondi-
tioning could increase the tolerance of intestinal tissue to ischemia
[1]. In this study we investigated the effects of pharmacological
preconditioning ~ with  adenosine infusion on intestinal
ischemia/reperfusion (I/R) injury and bacterial translocation. We
also evaluated the presence of any additive effects of adenosine
administration when used together with ischemic preconditioning.

Materials and methods Forty-six Sprague—Dawley rats were
used, and rats were randomly divided into five groups: Group |,
sham operated controls: only laparotomy was performed; Group |l
ischemia-reperfusion (I/R): superior mesenteric artery was clamped
for 40 min to induce ischemia in the small bowel that was followed
by 24 hours of reperfusion; Group lll, ischemic preconditioning
(IPC): two cycles of 5 min of ischemia—5 min of reperfusion were
performed prior to the I/R schedule given in Group II; Group IV,
pharmacologic preconditioning (Ado): adenosine at a dose of
1000 ng/kg was infused from the internal jugular vein prior to the
I/R schedule given in Group II; Group V, adenosine enhanced IPC:
adenosine was infused as in Group IV prior to ischemic precondi-
tioning that was followed by a 40 min ischemia—24 hours reperfu-
sion schedule. Twenty-four hours later, to evaluate whether the I/R
induced intestinal injury and bacterial translocation, blood, liver,

spleen, and mesenteric lymph node (MLN) specimens were
obtained under sterile conditions for microbiological analysis.
Samples of jejunum were removed for histopathological evaluation
by Chiu scoring and determination of apoptotic cell number is
achieved by the staining of M30 monoclonal antibody.

Results In the I/R group, the incidence of bacteria-isolated MLNs,
spleen, and liver was significantly higher than other groups
(P<0.05). IPC, Ado and Ado + IPC prevented I/R-induced bacter-
ial translocation and they significantly reduced the I/R-induced
intestinal injury and intestinal epithelial apoptosis.

Conclusions This is the first study showing that adenosine admin-
istration was as effective as ischemic preconditioning in inducing
ischemic tolerance and in preventing bacterial translocation in the
rat intestine. However, there was no enhancement of IPC with prior
adenosine infusion.

Reference

1.  Aksoyek S, Cinel I, Avlan D, Cinel L, Oztiirk C, Polat G, Nayci A,
Oral U: Intestinal ischemic preconditioning protects the intes-
tine and reduces bacterial translocation. Shock 2002, 18:476-
480.

Catecholamine pharmacokinetics and pharmacodynamics in critical illness

AJ Johnston?, LA Steiner'2, M O’Connell2, DA Chatfield!, AK Gupta', DK Menon'
"Department of Anaesthesia and 2Academic Neurosurgery, Addenbrooke’s Hospital, Cambridge, CB2 2QQ, UK

Critical Care 2003, 7(Suppl 2):P046 (DOI 10.1186/cc1935)

Objective Despite their widespread use, there are limited data on
the pharmacokinetics and pharmacodynamics of dopamine (DA)
and norepinephrine (NE) in critically ill patients. We have
addressed these issues in a randomised cross-over study in a
group of head-injured patients.

Methods Eight patients with a head injury, requiring DA or NE
infusions to support cerebral perfusion pressure (CPP), were
recruited following informed assent from patients’ next of kin.
Patients received in randomised order either DA or NE to achieve
and maintain a CPP of 70mmHg and then, following a 30 min
period of stable haemodynamics, a CPP of 90 mmHg. Data were
then acquired using the second agent. Haemodynamic
measurements were made during each period and a blood sample
was obtained at the end of each study period; plasma was stored
for later analysis of catecholamine levels by high performance
liquid chromatography. Data were analysed with paired t tests and
regression analysis using Statview 4 (SAS), with P<0.05 treated
as significant.

Figure 1
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Results Plasma levels of NE and DA were significantly related to
infusion rates (Fig. 1), but neither predicted haemodynamic para-
meters. However, there was a significant quadratic relationship
between the infusion rate of DA and Cl (2=0.431), and SVRI
(r2=0.605), with a breakpoint (at which the Cl reduced and the
SVRI increased) at a DA plasma level of ~50nM/| (corresponding
to an infusion rate of ~ 15 ug/kg per min).
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Conclusions NE and DA have predictable pharmacokinetics;
however, those of DA do not fit a simple first-order kinetic model.
The pharmacodynamic effects of DA and NE show much inter-indi-
vidual variability and unpredictability. DA plasma levels appear to
relate to variations in adrenergic receptor effects with break points
that reflect expectations from infusion rate related pharmacody-
namics.

The effect of vasopressin on gastric perfusion in catecholamine-dependent septic shock patients
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Introduction  Vasopressin increases blood pressure and
decreases catecholamine requirements in septic shock patients
[1-3]. Few clinically relevant data are available on the effect of
vasopressin on the splanchnic circulation.

Objective To study the effect of continuous infusion of vasopressin
on the splanchnic circulation in septic shock patients.

Design Prospective clinical study.
Setting Intensive care unit in a teaching hospital.

Patients Eleven consecutive patients with documented septic
shock who remained hypotensive despite norepinephrine infusion
at a rate of 20.2 ug/kg per min.

Interventions Insertion of a gastric tonometry catheter; continuous
infusion of vasopressin 0.04 U/min during 4 hours.

Measurements and main results P(g—a)CO, gap, blood pres-
sure and cardiac index were recorded at baseline and
after 15, 30, 60, 120 and 240 min.

The median P(g—a)CO, gap increased from 5 mmHg at baseline to
19mmHg after 4 hours (P=0.022; Fig.1). Blood pressure
(mean+SD) increased from 61x13mmHg at baseline to
68+ 9mmHg after 4 hours (P=0.055). No significant changes in
cardiac index were noted (P=0.978). There was a strong correla-
tion between median plasma levels of vasopressin and the median
P(g-a)CO, gap (?=0.98) as is shown in Fig. 2.

Conclusions In norepinephrine-dependent septic shock patients,
continuous infusion of low-dose vasopressin results in a significant
and dose-dependent increase of the P(g—a)CO, gap compatible
with gastrointestinal hypoperfusion.
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Hepato-splanchnic and pancreatic blood flow during administration of vasopressin in septic shock
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Background and goal of study The use of vasopressin for treat-
ment of hypotension in sepsis might deteriorate splanchnic
regional and microcirculatory blood flow. The aim of this study was
to measure regional blood flow and microcirculatory blood flow
(MBF) continuously and simultaneously in multiple abdominal
organs during administration of Ornithin-8-Vasopressin in peritoni-
tis-induced sepsis.

Materials and methods Pigs (20-25kg, n=32) were anaes-
thetised and ventilated. Cardiac index was measured with ther-
modilution. Blood flow was measured in the superior mesenteric
and hepatic artery as well as in the portal vein using transit time
flowmetry. MBF was measured on the surface of the liver and pan-
creas, using a multichannel Laser Doppler flowmeter. Peritonitis
was induced by instillation of autologous faeces in the peritoneal
cavity. After 240 min of peritonitis, intravenous colloids were given
to transform hypodynamic shock into hyperdynamic septic shock.
After 300 min of peritonitis, 0.06 IU/kg per hour of Ornithin-8-Vaso-
pressin was administered continuously as an intravenous infusion.
Four groups of animals were investigated: Group C (n=8) served
as control; GroupV (n=8) received only ornithin-vasopressin;
Group S (n=8) was exposed to peritonitis and fluid resuscitation;
Group SV (n=8) received ornithin-vasopressin after peritonitis and
fluid resuscitation.

Results and discussion Baseline measurements were taken at
T=300 min (before ornithin-vasopressin). Results are presented
as percent of baseline. P<0.05 was considered significant.
Mean arterial blood pressure increased during infusion of vaso-
pressin by 25% (P<0.05) in the groups V and SV (P>0.05), while

it remained constant in the other two groups. Cardiac output
decreased by 30% in the groupsV and SV (P<0.05) and
remained constant in groups C and V. Blood flow in the superior
mesenteric artery and in the portal vein decreased by 25% in
group V (P<0.05) while there was no change in group C, and by
50% in group SV (P<0.05), which was significantly more com-
pared with a decrease of 25% in group S. Blood flow in the
hepatic artery increased by 120% (P<0.05) in groupV and by
50% (P<0.05) in group SV, while there was an increase by 25%
in group C and a 20% decrease in group S. MBF of the liver
decreased gradually in groups S and SV to 15% (P<0.05) below
baseline after 180 min in both groups. MBF of the liver decreased
during infusion of vasopressin in nonseptic animals (Group V) by
30% (P<0.05) while it remained constant in nonseptic controls
(Group C). MBF of the pancreas decreased by 20% (P<0.05) in
groups C and S, while it decreased 35-40% (P<0.05) in
groups S and SV.

Discussion and conclusions 1) During the infusion of ornithin-
vasopressin, blood flow in the superior mesenteric artery and the
portal vein decreased. 2) Increased blood flow in the hepatic artery
during administration of ornithin-vasopressin suggests that the
hepatic arterial buffer response was involved. 3) MBF in the liver
decreased during administration of ornithin-vasopressin in nonsep-
tic animals in contrast to the septic group. 3) Ornithin-vasopressin
appeared to decrease significantly MBF in the pancreas in both
septic and nonseptic animals. 4) In this model, increasing arterial
blood pressure with ornithin-vasopressin did not result in an
increase of microcirculatory blood flow in any of the organs
studied.

Renal arterial and microcirculatory blood flow during administration of Ornithin-8-Vasopressin in septic shock
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Background and goal of study The use of vasopressin for treat-
ment of hypotension in sepsis might deteriorate splanchnic
regional and microcirculatory blood flow. The aim of this study was
to measure renal artery blood flow and microcirculatory blood flow
(MBF) of the kidney continuously and simultaneously during admin-
istration of Ornithin-8-Vasopressin in peritonitis-induced sepsis.

Materials and methods Pigs (20-25kg, n=32) were anaes-
thetised and ventilated. Cardiac index was measured with ther-
modilution. Blood flow was measured in the renal artery using
transit time flowmetry. MBF was measured on the surface of the
kidney using a multichannel Laser Doppler flowmeter. Peritonitis
was induced by instillation of autologous faeces in the peritoneal
cavity. After 240 min of peritonitis, intravenous colloids were given
to transform hypodynamic shock into hyperdynamic septic shock.
After 300 min of peritonitis, 0.06 IU/kg per hour of Ornithin-8-Vaso-
pressin was administered continuously as an intravenous infusion.
Four groups of animals were investigated: Group C (n=8) served
as control; Group V (n=8) received only vasopressin; Group S

(n=8) was exposed to peritonitis and fluid resuscitation; Group SV
(n=8) received vasopressin after peritonitis and fluid resuscitation.

Results and discussion Baseline measurements were taken at
T=300 min (before ornithin-vasopressin). Results are presented as
percent of baseline. P<0.05 was considered significant. Mean
arterial blood pressure increased during infusion of vasopressin by
25% (P<0.05) in groups V and SV (P>0.05), while it remained
constant in the other two groups. Cardiac output decreased by
30% in groupsV and SV (P<0.05) and remained constant in
groups C and V. Renal artery blood flow decreased after 60 min of
vasopressin by 15% (P<0.05) in group V and returned to baseline
after 180 min. In group SV, renal blood flow decreased by about
10% (P>0.05) after 30 min and returned to baseline after 90 min.
MBF of the kidney remained constant in groups C and S. In
group V, MBF of the kidney decreased by 25% (P<0.05) after
60 min of ornithin-vasopressin but returned to baseline after
180 min. In group SV, MBF of the kidney decreased by 15%
(P<0.05) and remained decreased. Urine output increased signifi-
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cantly in both septic and nonseptic groups receiving ornithin-vaso-
pressin.

Discussion and conclusions 1) In nonseptic animals, blood flow
in the renal artery and microcirculatory blood flow of the renal
cortex decreased only initially and recovered after 180 min during
infusion of vasopressin. This finding suggests the presence of an
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autoregulatory mechanism. 2) Although vasopressin decreased
renal artery blood flow to a lesser extent in the septic group, micro-
circulatory blood flow decreased. This finding suggests that
autoregulation at the microcirculatory level of the renal cortex might
be impaired in sepsis. 3) In this model, increased urine output was
not due to increased blood flow but rather the result of pressure
diuresis.

Effects of corlopam infusion on pHi and AO,: a randomized controlled clinical trial. Preliminary data
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Introduction The hepatosplanchnic region is quite important in the
physiopathology of shock, trauma, SIRS and sepsis [1]. The intesti-
nal mucosa is one of the first parenchimis that are influenced by
the alterations of the perfusion and/or splanchnic oxygenation [2].
Particularly, a pHi <7.1 for a period greater than 2 hours, defined
as sigmoid ischemia of low degree, is predictive for major compli-
cations and death [3].

Fenoldopam has been demonstrated to improve glomerular perfu-
sion through D, receptors, which are present also in the mesen-
teric region.

The purpose of our study is to verify whether fenoldopam infusion
during abdominal aortic surgery can prevent gut ischemia.

Materials and methods It is a prospective, controlled, randomized
clinical trial on a preliminary series of 14 patients operated for
abdominal aortic aneurysm. These patients were monitored with a
sigmoid tonometer and with a NiCO system to measure cardiac
index (CI). Patients just after anesthesia induction were randomized,
allocated in two groups: one receiving corlopam at the dosage of
0.05ug/kg per min (Group A) and the other receiving placebo
(Group B). AO,, pHi and CO were detected at the following times:
just after the anesthesia inducion (t0), before aortic clamping (t1),
30 min after aortic clamping (t2), and just after the operation (t3). At
these times an arterial sample was taken to detect arterial blood
lactate, tumor necrosis factor alpha (TNF-at), and interleukin-1B,
interleukin-6 and interleukin-8 (IL-1B, IL-6, IL-8). At T1 and T2 a
portal blood sample was taken to detect portal blood lactate,
TNF-o, IL-1B, IL-6, IL-8. At each time point medians of pHi, AO,,
systemic and portal lactate, and hemoglobin (Hb) were calculated
for both groups of patients. The trend of pHi was determined with

the Friedman test and Dunn’s post-test. Median comparison was
performed using the two-tailed non-parametric Mann—Whitney test.
The Fischer exact test was used to compare a possible abnormal
distribution of pHi and/or AO, within groups of patients.

Results Phi decreased significantly at T2 in both groups
(P<0.01), but at T3 was significantly higher, compared with TO,
only in GroupB (P<0.05). AO, did not increase significantly
during aortic clamping in Group A, while in GroupB at T2 it
increased significantly (P<0.01). Cl decreased significantly in
both groups at T2 (P<0.05). Portal lactates were significantly
higher in group B at T1 (P<0.05), but at T2 there was not any sig-
nificant difference. The arterial lactates trend was similar in the two
groups. Any significant difference could be found for cytokines
between the two groups.

Conclusions From these preliminary data it seems that corlopam
can ameliorate gut perfusion, as suggested by the increase of pHi
and AO,, even if these data have to be confirmed on a larger number
of patients. After that other work must be done to investigate
whether corlopam infusion can increase the outcome, that is morbid-
ity and mortality, of patients undergoing abdominal aorta aneurysm.
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Sepsis causes increased capillary stopped-flow, loss of capillary
density, maldistribution of blood flow and increased oxygen
extraction from ‘normal’ capillaries [1] in skeletal muscle. Since
nitric oxide overproduction has been associated with refractory
hypotension, capillary stopped-flow and decreased RBC
deformability [2], we hypothesized that NO inhibition would
prevent microvascular dysfunction. In a rat cecal ligation and per-
foration sepsis model, plasma NOx~ level (NO chemilumines-
cence) was maintained at baseline by NO inhibition (L-NIL) and
skeletal muscle capillary geometry, hemodynamics and RBC O,
saturation (SO,) were quantified (spectrophotometric functional
imaging). O, flux, amount of O, leaving the capillary per unit

surface area, was calculated from capillary dimensions and O,
flow rates. Sepsis increased plasma NOx~ (145%), capillary
stopped-flow (140%) and O, flux (70%) and decreased MAP
(30%) and RBC supply rate (SR) (25%) (P<0.05). NO inhibition
maintained RBC SR and partially maintained MAP (90% of base-
line), but had no effect on capillary stopped-flow or O, flux. We
conclude that NO-independent capillary ischemia caused func-
tional capillaries to off-load greater amounts of O, to supply
larger tissue volumes. Capillary SO,<8% indicated microvascu-
lar dysregulation and inefficient matching of local O, delivery to
local O, demand. Improving capillary flow may benefit the septic
patient.
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Objective In sepsis, generalized tissue edema develops as a rule
due to fluid management under conditions of systemic capillary
leak. Edema formation in a closed and noncompliant anatomic
compartment can lead to increased intracompartmental pressure
and subsequent tissue damage as seen, for example, in post-
ischemic compartment syndrome. We hypothesized that increased
intramuscular tissue pressure caused by muscle swelling in a
closed fascial space can contribute to skeletal muscle damage in
sepsis. The aim of this study was to describe intramuscular pres-
sure changes during massive fluid resuscitation in experimental
porcine sepsis.

Material and methods Seven anesthetised, artificially ventilated
and multicatheterized domestic pigs (body weight 29.7 +£3.9kg)
were randomly subjected to either live E. coli IV infusion to induce
sepsis (n=4) or to a sham procedure (n=3). Animals were fluid
resuscitated with 20 ml/kg per hour Ringer's lactated solution and
followed for 24 hours after start of the microbial infusion. Hourly
fluid balance and cumulative fluid balance were recorded. Intra-
muscular pressure was measured every hour using an electronic
transducer-tipped catheter system placed into the m. tibialis longus
of the right pelvic extremity. For statistical analysis, ANOVA for
repeated measures, the Dunnett test and the Mann—-Whitney U
test were used.

Myocardial cell injury in septic shock

Results In both groups, positive fluid balance was observed. In
septic animals, final cummulative fluid retention was
345+ 121 ml/kg per 24 hours compared with 149+25ml/kg per
24 hours in controls (P<0.00001). Intramuscular pressure
increased from initial values (median 10mmHg, range
6—11mmHg) gradually in both groups during the experiment to 13
(11-20) mmHg in septic and 16 (15-17)mmHg in controls.
Despite lower fluid retention, the intramuscular pressure increased
to significantly higher values in the control group (P<0.01) com-
pared with septic animals. The increase reached statistical signifi-
cance compared with baseline in hour 5 in controls, and in hour 13
in the septic group. In both groups, the intramuscular pressure
never exceeded 20 mmHg, which is clearly below the pressure that
is proven to cause skeletal muscle damage in compartment
syndrome.

Conclusions Increased skeletal muscle tissue pressure during
fluid retention following crystaloid infusion was observed in both
septic and control animals. Tissue pressures did not reach levels
proven to promote direct damage to skeletal muscle in any group.

The increase was delayed and significantly lower in septic animals
compared with controls despite higher fluid retention in the septic

group.
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Objective To determine the presence of otherwise undetected
myocardial cell injury in patients with septic shock using daily
eletrocardiographics, and bidimensional echocardiography, serum
troponin | (cTN ) and serum C-reactive protein (when electrocar-
diographic evidence of acute myocardial infarction).

Design Prospective observational study.
Setting Intensive care unit (ICU) of a tertiary institution.

Patients Twenty-eight consecutive patients with sepsis or septic
shock.

Interventions Daily collection of blood for the measurement of
cTN| serum levels. Cineangiography when necessary. lliness
severity assessment and collection of demographic data.

Measurements and main results Twenty-eight patients were
studied for a mean period in the ICU of 17.2 days (range, 3-37
days). All 10 patients who died in the intensive care unit had ele-

vated levels of cTN I, mean 21.9 ng/ml (range, 2.9-94.1). Survivors
tended to lower levels of cTN | than nonsurvivors in septic shock,
mean 12.4ng/ml (range 0.5-57.0). All five patients who had
abnormal cineangiography had elevated levels of cTNI, mean
38.4ng/ml (range, 5.4-94.1), while normal cineangiography had
cTN | mean 9.1 ng/ml (range, 0.5-27.8). The difference between
serum C-reactive protein and cTN | or mortality failed to reach sta-
tistical significance. No patient had electrocardiographic evidence
of acute myocardial infarction, although, on admission, five patients
had left bundle branch patterns, two patients had right bundle
branch patterns and two had evidence of an atrial fibrillation. Sev-
enteen cardiac catheterizations were done and five were abnormal
correlating to abnormalities of the ecochardiogram. Three patients
used intraaortic baloon pumping in a period of time up to 6 days
(mean 3 days).

Conclusion Myocardial cell injury (cardiac dysfunction) appears to
be common in patients with septic shock but does not correlate
with coronary artery disease. It seems to be an imbalance between
oxygen delivery and consumption.



Available online http://ccforum.com/supplements/7/S2

P54 Severe acute mitral regurgitation complicating acute myocardial infarction: case for aggressive therapy

P55

J Belohlavek, R Skulec, T Kovarnik, A Linhart, M Psenicka, M Aschermann
Department of Internal Medicine Il, Faculty General Hospital, Charles University, Prague, Czech Republic

Critical Care 20083, 7(Suppl 2):P054 (DOI 10.1186/cc1943)

Introduction The mortality of patients with cardiogenic shock (CS)
following acute myocardial infarction (AMI) remains high, despite
modern reperfusion strategies. The progressive hemodynamic
deterioration in patients with AMI is usually caused by left ventricu-
lar systolic dysfunction as a consequence of necrosis or ischaemia.
The special subset of CS patients comprises patients with
mechanical complications, mainly the severe acute mitral regurgita-
tion (SAMR), ventricular septal and free wall rupture (8%, 6% and
2.7%, respectively, of all CS patients).

Methods Prospective observation of six consecutive patients with
SAMR September 2001-October 2002.

Results See Table 1.

Conclusion Initial aggressive organ support and stabilization fol-
lowed by mitral valve replacement can offer the patients with
SAMR good long-term prognosis.
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Table 1

Patient (9/2001-10/2002) AMI IRA Ml to shock Shock/MODS Outcome Valve replacement
50-year-old male Anterior LAD <1 day +/+ Survived +
57-year-old male Posterior LCx 3 days +/+ Survived +
70-year-old female Inferior LCx 3 weeks +/- Survived +
38-year-old male Lateral LCx Immediately +/+ Died -
60-year-old male Anterior LAD Immediately - Died -
54-year-old female Lateral LCx 3 weeks +/- Survived +

LCx, left circumflex (coronary) artery.

Hemodynamic effects of levosimendan after surgery in LPS pretreated rabbits
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Introduction Sepsis induces myocardial dysfunction and vascular
hypocontractility. Recent data suggest that phosphorylation of
myocardial contractile proteins decreases myofilament sensitivity
to calcium and may contribute to myocardial depression [1]. Lev-
osimendan (LS), a new calcium sensitizing drug and K,rp channel
opener, is used in human heart failure [2].

Aim To evaluate the LS effect on heart function, vascular tone and
renal microcirculation in rabbit without LPS (LPS-) and 36 hours
after LPS administration (LPS+).

Methods n=8 LPS+ and n=4 LPS- rabbits were analyzed. No
animal died following LPS or saline injection, nor during the experi-
ment. Heart rate (HR), systolic (sAP) and diastolic (dAP) arterial
pressure (mmHg), systolic (sAoV), and mean aortic (mAoV) blood
flow velocities (20MHz pulsed Doppler [cm/s]), systolic (sRen)
and diastolic (dRen) renal artery blood flow (transonic Doppler
[ml/min]) and renal cortical (Cort) and medullary (Med) flows (laser
Doppler [tissue perfusion units, TPU]) were measured in anes-
thetized and ventilated rabbits. Heart inotropic quality was esti-
mated by maximal acceleration (ymax [cm/s]) and sAoV. In the

LPS+ group, LPS (600 ug/kg) was injected 36 hours before the
experiment. Data were collected in both groups before and at the
end of a fluid loading test (20 ml in 5 min), 10 min after, and then
every 15 min during a 4 hour LS infusion (200 ug/kg per hour).

Statistical analysis was performed using one-way and two-way
ANOVA.

Results (Mean*SD, all parameters were gaussian.) Myocardial
failure in LPS+ animals was confirmed by fluid loading effect on
ymax and sAoV (+8% vs +149% and +8% vs +20%, respectively,
in LPS+ and LPS—; P<0.05, two-way ANOVA).

Despite its effects on macrocirculation, LS only slightly decreased
Cort in LPS- animals, whereas no effect was observed on Med
(Table 1).

Conclusion In this model of endotoxin-induced myocardial dys-
function, LS improved cardiac systolic parameters. Hypotension
could be related to LS interaction with K,p channels. The effects
on renal macro and microcirculation need further investigation.
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Table 1

Effects of LS

10 min after fluid LS 30 min LS 4 hours
LPS+ LPS- LPS+ LPS- LPS+ LPS-

HR 276 £ 40 319+ 10 309 + 36 336 +8 318 £ 35* 328+ 19
ymax 6898 + 1955 6576 = 1372 8177 £ 2151 7821 £ 1541 7812 + 2069" 7205 = 1150*
sAoV 91 £ 27 869 102 £ 27 101 £ 15 102 £ 27t 97 £ 12F
sAP 99 + 23 11118 88 + 22 93+ 9 76 + 15t 88 £ 7t
dAP 61 £ 22 85t6 44 + 20 66 £ 8 35 + 16*t 52 + 5t
sRen 36+ 10 28+ 5 51+ 16 44 +10 52+ 17t 40+ 7t
dRen 1717 16+3 17+9 192 12 £ 6 7t6"

* P<0.05, two-way ANOVA and t P< 0.05, one-way ANOVA.
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Levosimendan benefits critically ill patients with decompensated heart failure assessed with plasma B-type natriuretic

peptide (BNP) and LVEF

AS MclLean, SJ Huang, B Tang, M Nalos

Intensive Care Unit, Nepean Hospital, University of Sydney, Penrith NSW 2750, Australia

Critical Care 2003, 7(Suppl 2):P056 (DOI 10.1186/cc1945)

Background Levosimendan enhances cardiac contractility and
ventricular diastolic function [1], acting as a calcium sensitiser, and
producing vasodilation via vascular smooth muscle relaxation by
ATP-dependent K*-channel activation. Although hemodynamic
variables are often used to assess patients, less invasive measures
are often preferred. Plasma levels of BNP correlate well with
cardiac wall stress and changes in plasma BNP are associated
with changes in morbidity and outcomes [2]. We investigated
using echocardiographic-determined left ventricular ejection frac-
tion (LVEF) and plasma BNP concentrations as surrogate end-
points to assess the efficacy of levosimendan in decompensated
heart failure patients.

Methods Informed consent was obtained to treat 14 critically il
patients, five with unstable hemodynamic conditions admitted to
the ICU and nine with left ventricular ejection fraction
(LVEF)<25%; five with ischemic cardiomyopathy and four with
dilated idiopathic cardiomyopathy (all NYHA classIV) were
recruited. Levosimendan was infused as a 10-min bolus of
12 pug/kg, followed by 0.1 nug/kg per min for 24 hours. The left ven-
tricular ejection fraction was determined echocardiographically by
Simpson's method, before and after (<1 hour) the infusion. Blood
(4ml) was collected before and immediately after infusion for
plasma BNP measurements (Biosite®, San Diego, CA, USA).
P<0.05 was regarded as significant.

Results See Table 1.

Table 1

n=14 Pre-infusion Post-infusion % Change P*
LVEF (%) 25+3 31+3 +31+10 0.006
BNP (pg/ml) 8569+ 140 475+x111 -35+11% 0.004

Data presented as mean * SE. * Wilcoxon Rank Sum.

Conclusion In this initial study, we have confirmed the improve-
ment in cardiac function after levosimendan infusion in patients
with decompensated heart failure. We have demonstrated that lev-
osimendan produces significant improvements in cardiac function
as demonstrated by plasma BNP and echocardiographic LVEF
measures. Changes in BNP level were more easily obtained and
prone to less technical error than LVEF by echocardiography,
which requires an experienced operator.
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Interaction between renal function and the effect of levosimendan on long-term mortality of patients with low-output heart

failure

J Cleland?, M Nieminen2, M Kivikko3

"University of Hull, Castle Road, Cottingham, Kingston-upon-Hull, HU16 5JQ, UK; 2Cardiology Division, Helsinki University Central
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Critical Care 2003, 7(Suppl 2):P057 (DOI 10.1186/cc1946)

Renal dysfunction is an adverse prognostic sign in patients with
chronic stable heart failure. We used pooled data from the LIDO
(n=203) and RUSSLAN (n=498) trials to explore the influence
of renal function on outcome in severe, unstable heart failure, and
to evaluate the effects of the novel calcium sensitising agent, lev-
osimendan, in those patients with severe heart failure with differ-
ent levels of renal impairment. Patients in the LIDO study with
low-output heart failure received infusions of either levosimendan,
loading dose 24 ug/kg over 10 min, followed by a continuous
infusion of 0.1 ug/kg per min, or dobutamine, 5ug/kg per min
with no loading dose, for 24 hours. In patients with <30%
increase in cardiac output after 2 hours the infusion rate of both
drugs was doubled for the rest of the treatment period. Patients
in the RUSSLAN study with heart failure following an acute
ischaemic event were given either levosimendan, loading dose
6-24ug/kg over 10 min, then 0.1-0.4ug/kg, or placebo, for
6 hours. Six patients were excluded as baseline serum creatinine
values were unavailable. Patients were classified according to
their baseline renal function by calculating creatinine clearance

(CLcr) values from baseline serum creatinine by the formula of
Cockroft and Gault. The groups were, normal renal function

(CLer>80 ml/min; n=236); mild impairment (CLer
50-80ml/min;  n=274); moderate  impairment  (ClLcr
30-49 ml/min; n=151); and severe impairment

(CLcr<30ml/min; n=40). The overall 180-day mortality rate in
the total study population increased significantly in relation to the
severity of renal impairment (overall hazard ratio [HR] for each
incremental increase in renal impairment, 1.5 [1.2, 1.9];
P=0.001). Mortality was 18% for patients with normal renal
function, 23% for mild impairment, 43% for moderate impairment
and 45% for severe impairment. However, the 180-day mortality
rate was significantly lower in patients treated with levosimendan
compared with patients treated with dobutamine or placebo in
LIDO and RUSSLAN, respectively (HR0.64 [0.47, 0.88];
P=0.006). The HRs for the reduction in mortality within each
class of renal impairment were similar. These results suggest that
levosimendan has a long-term beneficial effect on patient sur-
vival, independent of the degree of observed renal impairment.

Outcome of pharmacological treatment of patients with atrial fibrillation in the emergency room

H Ivekovic, V Gasparovic

Division of Emergency and Intensive Care Medicine, Clinical Hospital Centre Zagreb, Kispaticeva 12, 10000 Zagreb, Croatia

Critical Care 2003, 7(Suppl 2):P058 (DOI 10.1186/cc1947)

Two pharmacological approaches are established in the treatment
of atrial fibrillation (AF): ‘rhythm control’ — usage of antiarrhythmic
agents, in order to restore and maintain normal sinus rhythm
(NSR); and ‘rate control' — usage of agents that prolong cardiac
atrioventricular conduction, in order to alleviate clinical symptoms.
A retrospective study was conducted, aiming to determine
outcome of pharmacological treatment of patients with AF in the
emergency room (ER). Discharge Letters of all patients admitted
to the ER and subsequently diagnosed with AF over a 1-year
period were reviewed (May 2001-May 2002). Data on symptoms
duration, drugs administered and outcome of treatment were
analysed.

In a 1-year period, AF was registered in 242 patients, which repre-
sented 4% of total medical emergency admissions (n=6142). In
patients with AF, 64% (n=152) had paroxysmal AF, 12% (n=29)
had persistent AF, and 24% (n=58) had permanent AF. In a group
of patients with paroxysmal AF, pharmacological conversion into
NSR was attempted in 74% of patients (n=113). ‘Rhythm control’
was achieved in 50% (n=56) of patients, ‘rate control' in 12%
(n=14) and 38% (n=43) of patients required prolonged hospital

The Resuscitation Council UK Immediate Life Support Course

treatment. The anti-arrhythmic drug of choice was propafenon, with
conversion attempted in 62% of patients (n=71) and control
achieved in 61% (n=43), and amiodarone, with conversion
attempted in 7% of patients (n=28), and rhythm control achieved in
50% patients (n=4).

In a group of patients with permanent AF (n=58), pharmacological
treatment was attempted in 69% of patients (n=40). ‘Rate control’
was achieved in 50% (n=20) patients, whereas the others
required prolonged hospital treatment. The pharmacological drug
of choice was a combination of verapamil and digoxine, with 81%
success rate.

AF is the most common cardiac arrthymia presented in the emer-
gency room. The ‘rhythm control’ approach still represents the
main target in the treatment of patients with AF presented in the
emergency room, whereas ‘rate control’ is attempted in patients
with persistent and permanent AF. In the study, the drug of choice
for pharmacological conversion of AF into NSR is propafenon, and
for ‘rate control’ the best results are obtained by administering the
combination of verapamil and digoxine.

GD Perkins, J Soar, S Harris, J Nolan, on behalf of the Immediate Life Support Working Group
Resuscitation Council UK, 5th Floor, Tavistock House North, Tavistock Square, London WC1H 9HR, UK

Critical Care 2003, 7(Suppl 2):P059 (DOI 10.1186/cc1948)

Recognising and intervening in the early stages of critical illness,
basic life support and defibrillation are essential for improving
outcome from inhospital cardiac arrest [1,2]. The Resuscitation

Council (UK) (www.resus.org.uk) launched the Immediate Life
Support Course (ILS) in January 2002. This multiprofessional
1-day resuscitation course provides tuition on the knowledge and
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Table 1
Professions Pre-hospital Dental Medical/nursing
Doctors Nurses allied to medicine staff staff students Other
Number 964 11,179 786 94 192 878 316
% 6.7 77.6 5.5 0.6 1.3 6.1 2.2

skills required by a first responder to manage a patient in cardiac
arrest for the short time before the arrival of a cardiac arrest team.
ILS also introduces healthcare professionals to the role of a
cardiac arrest team member. Recognition and intervention in the
acutely unwell patient prior to cardiac arrest, basic airway skills and
rapid safe defibrillation using either manual or automated external
defibrillators (AEDs) are the prime objectives of the course. The
course includes lectures, skill stations and cardiac arrest scenar-
ios. ILS has standardised much of the life support training that
already takes place in hospitals in the UK.

In the first year, 14,409 candidates attended ILS courses in 122
course centres. The backgrounds of the participants are sum-
marised in Table 1. Participants are continually assessed during the
course and those that demonstrate satisfactory performance are
awarded a certificate valid for 12 months. During the first year the
majority (99%) of participants successfully achieved the course
objectives. The preliminary results presented here show a promising
start for the new ILS course. The challenge now is opening up the
course in more centres while maintaining the quality of teaching.
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Medicine college curriculum and problem based learning: a training program guided with Basic Life Support course

M Canesin’, S Timerman2, C Grion', L Cardoso’, S Silval, P Gordan!
1Skills Laboratory/C.C.S., Londrina University Medical School, Parana, Brasil; 2Heart Institute University of Sdo Paulo, School of Medicine,
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Critical Care 2003, 7(Suppl 2):P060 (DOI 10.1186/cc1949)

Introduction The medical college curriculum at the University of
Londrina uses the PBL (problem based learning) method of teach-
ing. This method is based on adult education and it is focused in
learning to learn and doing to learn. One of the worries of this
teaching method is the development of practical skills and the
practicing of these skills before the application in patient care. The
objective of this paper is to describe the experience of the Basic
Life Support training in the curriculum of a medicine college that
uses the PBL method.

Materials and methods The Basic Life Support training uses a
skills laboratory of the University Hospital. This laboratory has five
skills classrooms equipped with video monitoring, training manikins
with monitoring system, automatic external defibrillator simulator
and other materials for technical support. The Basic Life Support
training is divided in two parts of growing complexity and has the
main objective of training the adult in prehospital cardio respiratory
arrest. In the first year of the medicine college the students are
divided into groups of 20 for the cognitive classes and groups
of 10 for the skills or psychomotor classes of cardiopulmonary
resuscitation (CPR) with one or two rescuers. In the third year of
the college the students are divided in the same way for the

Seasonal variation in the incidence of inhospital cardiac arrest:

reinforcement of the cognitive and the skills classes, now including
the use of the automatic external defibrillator. The knowledge and
skills performance evaluation is realized in the second year so the
retention is well documented.

Results Since the institution of this method of teaching 240 stu-
dents were trained in Basic Life Support. A first evaluation has
been performed after 1 year of training in the first group of 80 stu-
dents. The percentage of the students that performed right skills in
this first evaluation was 84.9%. The initial results showed excellent
performance of the students in the first evaluation and a good
retention after 1 year of training. The students showed high interest
for the subject with a frequency to the classes superior of 95%.

Conclusion The institution of basic life support guided courses in
the PBL curriculum of the medicine college is very important. The
student that already has trained in CPR in the laboratories starts the
patient care very well prepared and with a padronized view. This rec-
ommendation follows the International and American Heart Associa-
tion recommendation for the padronization of CPR. This new
recommendation says that the training of CPR may be started in the
medical college and then reinforced later with other specific courses.

analysis of three groups of cardiac arrest

N Parenti, G de Rose, G Valtancoli, S Sau, A Fanciulli
Department of Emergency, M. Bufalini Hospital of Cesena, Italy
Critical Care 20083, 7(Suppl 2):P061 (DOI 10.1186/cc1950)

Introduction Many studies have analysed circadian variation in the
onset of cardiovascular disorders. Only a few studies have exam-
ined the occurrence of cardiac arrest by month of year. To our
knowledge none has studied seasonal variation in the incidence of
three kinds of inhospital cardiac arrest: nontraumatic with pre-

sumed noncardiac etiology cardiac arrest (NTNCA), traumatic
cardiac arrest (TCA), and cardiac arrest (CA).

Methods We performed a retrospective analysis of computerized
records of all patients discharged from our hospital from September
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1998 to September 2002. We examined 101,390 clinical comput-
erized records. One thousand two hundred and ninety-three con-
secutive patients were included with the diagnosis of cardiac arrest
using codes according to the International Classification of
Diseases, Ninth Revision (ICD-9). We divided (using the ICD-9
codes) all cases found in the three groups: NTNCA, TCA, CA. Data
were aggregated using the medical program Oracle and MS Access
2000 software. With the chi-square test we examined whether
cardiac arrests uniformly occurred during seasons and months.

Results There were 1293 cardiac arrests with 956 NTNCA, 143
TCA, 194 CA. For our analysis we divided the year into four
seasons: winter (December—February), autumn (September—
November), spring (March—May), summer (June—August).

Our data shows a seasonal variation in all cases, with a greater
number of cardiac arrests in winter (26.8%) and fewer in autumn
(24.2%) and summer (24%). This variation is different among three
groups: in the group of NTNCA there are more cases in spring
(269%) and winter (25.8%) and fewer in autumn (23.7%), in the CA
group the cases are more in winter (33.5%) and fewer in spring
(20.6%) and summer (21.2%), and in the TCA there are more in

Available online http://ccforum.com/supplements/7/S2

autumn (25.8%) and fewer in spring (24.5%) and summer
(24.5%). Unluckily the chi-square test did not reject uniformity over
the whole year for all groups examined.

Discussion Our data show a seasonal variation in all cardiac
arrests with a greater number of cases in the cold months. This
trend is similar to that found in other studies. In particular we found
a similar trend in the group of CA and of TCA: more cases in
autumn and winter. The seasonal hormonal variation and stresses
caused by shorter hours of daylight could explain this distribution.
On the contrary the NTNCA group showed a different trend: more
cardiac arrests in spring and winter. We suppose that the NTNCA
cardiac arrests are not linked to the same seasonal hormonal varia-
tion of CA and TCA.

Conclusion There are several limitations to our findings, one of the
major is the use of a database using ICD-9 codes. Moreover our
results were not confirmed by statistic test. Nevertheless we
believe that our findings are reliable, because they were confirmed
by several studies. In any case we suggest further research: large
studies on the link between environmental factors and the NTNCA
cardiac arrests.

Serum cardiac markers response to biphasic compared with monophasic electrical cardioversion

R Skulec, J Belohlavek, T Kovarnik, A Linhart, M Psenicka, M Aschermann
2nd Department of Internal Medicine, 1st School of Medicine, Charles University, Prague, Czech Republic

Critical Care 2003, 7(Suppl 2):P062 (DOI 10.1186/cc1951)

Introduction Defibrilation or cardioversion in critically ill cardiac
patients may be followed by serum cardiac marker elevation.
However, only few studies with limited patient samples assessing
electrical myocardial injury have been published [1,2]. The aim of
our study was to evaluate the response of serum cardiac markers
following elective cardioversion for supraventricular tachyarrhyth-
mias (SVT) and to analyze the impact of type of shock waveform.

Methods Eighty-three patients with various SVTs indicated for
elective cardioversion were randomized to monophasic or biphasic
electrical cardioversion (CV). Serum levels of creatine kinase (CK),
MB fraction of CK (CK-MB), myoglobin (Mg) and troponin | (Tnl)
were analyzed before CV and 262+ 69 min after the procedure.

Results Average age was 66.3*11.2 years, 43 patients under-
went biphasic and 40 monophasic CV. The most frequent type of
arrhythmia was atrial fibrilation (63%). Mean cumulative energy
(CE) was 301 %260 J. Delivered CE>150J was associated with
significant elevation of CK and Mg levels after CV (0.96 umol/I and
166 ug/l, respectively), while CE<150 was not (P<0.01). Base-
line values of Tnl were negative in all patients. No significant
changes in CK-MB and Tnl levels after CV were identified. Strong

correlation between increase of CK and Mg levels and CE was
observed. Multivariate logistic regression analysis identified only
cumulative energy >1501J as an independent positive predictor for
CK and Mg elevation. Randomization to the biphasic or monopha-
sic waveform group was not associated with significant differences
in serum cardiac marker elevation and with the success rate in
sinus rhythm restoration (88.37% vs 87.18%, respectively;
P=0.8692). However, a trend to lower CE necessary for sinus
rhythm restoration was detected for biphasic wave shock (259 vs
347, P=0.1237).

Conclusion According to our study, elective electrical cardiover-
sion for SVTs is not associated with biochemical signs of myocar-
dial injury. Application of cumulative energy >150J can be
followed by CK and Mg elevation most likely due to skeletal muscle
damage. This pattern is not dependent on the type of the shock
waveform.

References

1. Vikenes K, Omvik P, Farstad M, et al.: Am Heart J 2000, 140:690-
696.

2. Bonnefoy E, Chevalier P, Kirkorian G, et al.: Chest 1997, 111:15-
18.

Difference in end-tidal carbon dioxide changes during cardiopulmonary resuscitation between cardiac arrest due to

asphyxia and VF/VT cardiac arrest
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Critical Care 20083, 7(Suppl 2):P063 (DOI 10.1186/cc1952)

Introduction In recent years there has been an increased interest in
the use of capnometry, the noninvasive continuous measurement of
partial pressure of end-tidal carbon dioxide (petCO,) in expired air.
petCO, monitoring has been useful in determining the effectiveness
of cardiopulmonary resuscitation. During cardiopulmonary reanima-

tion (CPR) the petCO, correlates with cardiac output and efficacy of
cardiac compressions and as such has been shown to have prog-
nostic value in CPR. This study was undertaken to compare initial
petCO, and petCO, after 1 min during CPR in cardiac arrest due to
asphyxia versus cardiac arrest due to ventricular fibrillation (VF).
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Table 1

The value of initial, average, final and petCO, after 1 min of CPR for arrest due to asphyxia and VT/VF cardiac arrest

Initial petCO, petCO, after 1 min of CPR Average petCO, Final petCO,
(mean) (mean) (mean) (mean)
Asphyxial arrest 64.2+15.2 28.4+5.3 43.2%£10.2 28.4%£10.6
VF/VT cardiac arrest 12.5+£5.1 23.6+4.3 16.4£6.3 22.4+8.3
P <0.05 0.71 <0.05 0.65

Methods This prospective study was conducted at the Center of
Emergency Medicine — Pre-hospital Unit Maribor, Slovenia. The
study included two groups of patients. The first group represented
patients who suffered from heart arrest due to asphyxia. The
causes of asphyxia included foreign body in the airway, aspiration,
suicide with hanging, drowning, edema or tumor of airway and
acute asthma attack. The initial rhythm was either asystole or pulse-
less electrical activity. We compared this group of patients with
those whose cause of heart arrest was AMI or malignant arrhyth-
mias (VF or pulseless VT). petCO, measurements were made by
infrared side stream capnometer (BCl Capnocheck Model
20600A1; BCI international, Waukesha, WI, USA). petCO, was
measured for both groups immediately after intubation (first mea-
surement) and then repeatedly every minute. Thus the initial,
average and end petCO, was detected for both groups. We per-
formed the same procedure for the patients with return of sponta-
neous circulation (ROSC) and for those without ROSC. Statistics
used: Student's t test, %2 test, P<0.05 was considered significant.

Results From February 1998 to February 2002 we analyzed 126
patients with cardiac arrest (initial rhythm VF/pulseless VT) and
36 patients with cardiac arrest due to asphyxia (initial rhythm

asystolia or PEA). Patients with cardiac arrest caused by asphyxia
were younger than patients whose cardiac arrest was provoked by
VF (560.7+21.4 vs 64.56+15.4; P<0,05). Time spent from begin-
ning of the arrest to start of CPR was not significantly different
(patients with ROSC: 8.2+5.2min vs 9.1+4.6 min, P=0,79;
patients without ROSC: 14.1%*4.6min vs 13.6+5.2 min,
P=0.83). The mean value of EtCO, for all patients (with and
without ROSC) is presented in Table 1. In the group of patients
who presented with arrest due to asphyxia there was no significant
difference in initial values of petCO,, even when compared with
those with and without ROSC (72.4+134mmHg vs
67.4114.6 mmHg). However, there was a significant difference in
petCO, after 1 min of CPR between those patients with ROSC
and those without ROSC (34.5+9.7 mmHg vs 18.1 £8.3 mmHg).

Conclusions In cardiac arrest caused by asphyxia, the initial
petCO, is much higher than in cardiac arrest due to VF and does
not correlate with ROSC.

After 1 min of CPR, petCO, correlates with ROSC and it is an
important method for noninvasive monitoring of the effectiveness of
CPR.

Improved hemodynamics with a novel chest compression device during treatment of inhospital cardiac arrest

S Timerman!, LF Cardoso, JAF Ramires?, HR Halperin?

"University Sdo Paulo Medical School, Sdo Paulo, Brasil; 2The Johns Hopkins Hospital, Baltimore, MD, USA

Critical Care 2003, 7(Suppl 2):P064 (DOI 10.1186/cc1953)

Introduction Previous research has shown that increased coronary
perfusion pressure (CPP) during cardiopulmonary resuscitation
(CPR) correlates with increased coronary blood flow and improved
survival from sudden cardiac arrest. The purpose of this clinical
study was to determine whether a novel chest compression device
(AutoPulse; Revivant Corp, Orange County, CA, USA) improves
hemodynamics during CPR when compared with manual chest
compressions. The AutoPulse is an automated, electromechanical
chest compression device that utilizes a load-distributing band to
compress the anterior chest. AutoPulse automatically adjusts to
the size and shape of each patient.

Methods With institutional review board approval, 16 terminally
il subjects (68+6years) who suffered inhospital sudden
cardiac arrest were studied. All subjects were endotracheally
intubated. Following a minimum of 10 min of failed advanced life
support, fluid-filled catheters were advanced into the thoracic
aorta and the right atrium, with placement confirmed by pressure
waveforms and chest radiograph. Subjects then received alter-
nating periods of manual and AutoPulse chest compressions for

90s each. Chest compressions were administered at 100/min
for manual, and 60/min for AutoPulse. Subjects received bag-
valve ventilation (12/min) between compressions. Epinephrine
(1 mg IV bolus) was given at the request of the attending physi-
cian at 3—-5 min intervals. CPP was measured as the difference
between the aortic and right atrial pressures during chest
decompression.

Results Peak aortic pressures were higher with AutoPulse chest
compressions when compared with manual chest compressions
(150£8 vs 122+ 11 mmHg, P<0.05; mean* SEM), as was CPP
(20+3 vs 15+3mmHg, £<0.02). The AutoPulse improved peak
aortic pressure and CPP despite the use of high-quality manual
compressions (47 £ 3kg).

Conclusion Hemodynamics with the AutoPulse were improved
over those of standard manual CPR in this terminally ill patient pop-
ulation. CPP was raised above the level generally associated with
improved survival, and strongly suggests that survival may be
improved with the use of AutoPulse in viable patients.
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Purpose Ventricular fibrillation (VF) and ventricular tachycardia
(VT) are the major underlying rhythm during inhospital cardiac
arrest. For a patient in VF/VT the probability of successful defibrilla-
tion and subsequent survival to hospital discharge is directly and
negatively related to the time interval between onset of the arrhyth-
mia and delivery of the first shock. The data about this interval in
clinical practice is heterogeneous and inconclusive, however the
literature estimates it to be about 60 s in monitored units. Continu-
ous ECG monitoring allows identification of such arrhythmias and
alert nursing and medical staff. The time delay between the arrhyth-
mic event and human intervention is still a challenge for clinical
practice.

Methods We reported the use of an automated external car-
dioverter defibrillator (AECD) in 45 patients considered to be at
higher risk for malignant arrhythmia for 24—48 hours. The inclusion
criteria was acute coronary syndrome, cardiogenic shock and pre-

vious episode of sudden death or malignant ventricular arrhythmia.
The exclusion criteria was the use of pacemaker or an implantable
cardioverter defibrillator and an R-wave amplitude less than 0.7 mV
peak to peak at the monitor.

Results We recorded 17 episodes of VT/VF in three patients. The
median time between the beginning of the arrhythmia and the first
defibrillation was 33.37s (range 21-65s). The sensibility and
specificity were 100%. The success of the defibrillation was
94.11% (16/17) for the first shock and 100% (1/1) for the second
shock. There was no adverse event during the study period and no
episodes of inappropriate therapy delivery (the detection was
accurate in all episodes — sensitivity 100%).

Conclusion AECD was safe and effective. It presents the possibil-
ity of providing consistently rapid identification and response to
ventricular malignant arrhythmia.

Comparison of exponential truncated biphasic versus damped sine wave monophasic shocks in transthoracic

cardioversion of atrial fibrillation

VS Kawabata, LF Cardoso, S Timerman, LAM Cesar, JAF Ramires

Heart Institute (InCor), University of Sdo Paulo Medical School, Sdo Paulo, Brasil

Critical Care 2003, 7(Suppl 2):P066 (DOI 10.1186/cc1955)

Background Clinical studies have shown the efficacy of the bipha-
sic waveform (BW) in reversion of ventricular fibrillation using lower
energies. However, the effects of the BW in the treatment of other
arrhythmias is unclear. The amount of energy of each shock and the
sequency of shocks are to be determined. The purpose of this study
is to compare the efficacy and side effects of the BW and the
monophasic waveform (MW) in reversion of atrial fibrillation (AF).

Methods In this prospective, randomized and unicenter trial we
submitted 158 patients with AF to transthoracic cardioversion
(CV). They were randomized in two groups. Group |, 80 patients
underwent BW shocks (average age 55.9+12.6 years old); and
Groupll, 78 patients underwent MW shocks (average age
59.8+13.0 years old). Group!| received sequential shocks of
50, 100, 150, and 175 (half the energy used in Group II). Group Il
received sequential shocks of 100,200,300 and 360J. We
analyzed the clinical characteristics of both groups before CV
(weight, height, AP thoracic diameter, body surface, oxymetry,
body temperature, noninvasive blood pressure, duration of AF, ven-

tricular response). Blood samples of cardiac and muscle markers
of injury (CK, MB-CK, AST, ALT, DHL) were obtained before,
1 hour and 24 hours after CV.

Results The first-shock efficacy was similar in both groups (56.3%
vs 53.9%, Group | and Group I, respectively) as well the cumula-
tive efficacy of sequential shocks rate (88.0% vs 92.3%,
P=0.415). Baseline characteristics were similar in both groups.
Age and baseline cardiac frequency were independent predictors
of CV success. Patients in Group Il had higher elevations on serum
CK (83.0+£106.3 vs 178.9+306.9, P=0.0087). There was a
clear relation between CK elevation and cumulated energy used in
CV (P=0.0001). No other injury marker was elevated after CV in
both groups.

Conclusions Biphasic shock with a truncated exponential wave-
form was equally effective as monophasic damped sine waveform,
causing less muscular injury, using only half the energy of the
monophasic defibrillator.

Ventricular fibrillatory frequency and its correlation with transthoracic defibrillation current requirement

VA Vostrikov, KV Razumov

Moscow Medical Academy, 2/6 Bolshaya Pirogovskaya str, Moscow, Russia 119881

Critical Care 2003, 7(Suppl 2):P067 (DOI 10.1186/cc1956)

Correlation between ventricular fibrillatory frequency (VFF) in patients
with ventricular fibrillation (VF) and transthoracic defibrillation current
was studied. Strong positive correlation between VFF and optimal
defibrillation current was revealed in patients with primary VF. There
was a significant negative correlation between TTI and defibrillation
current, that ceased secondary VF, and there was no significant cor-
relation between TTl and current in patients with primary VF.

Introduction The efficacy of external defibrillation depends on
various both cardial and noncardial factors. Heart function status,
waveform shock (monophasic and biphasic) and chest impedance
play important roles among them. The aim of this study was the
research of the correlation between VFF in patients with primary
(1-ry) and secondary (2-ry) VF and the value of defibrillation
current.
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Methods Twenty patients with 1-ry VF and 28 patients with 2-ry VF
were studied. VF mostly occurs during the acute phase of myocar-
dial infarction. The efficacy of external defibrillation depends on
various both cardial and noncardial factors. Heart function status,
waveform shock (monophasic and biphasic) and chest impedance
play important roles among them. The duration of VF was from
1 to 8 min (definition: 2-ry VF, fibrillation that occurs in patients with
clinical signs of acute or chronic heart failure; 1-ry VF, in patients
with the absence of these signs). Defibrillation was done with a
biphasic quasi-sinusoidal shock through hand-held electrode
paddles (12/12cm diameter); the peak current (I [A]), delivered
energy (DE [J]) and transchest impedance (TTI [Ohm]) were regis-
tered during the shock. VFF was estimated 5-7 s before the suc-
cessful shock from surface ECG lead | or Il.

Results A strong positive correlation between VFF (range
310-435 per min) and the value of the optimal defibrillation current
(range 8-21 A) (r=0.81; P<0.001) was revealed in patients with

1-ry VF. The correlation coefficient between VFF and defibrillation
energy (range 16-85J) was less to some extent (r=0.69;
P<0.01). There was no correlation in patients with 2-ry VF (range
of VFF 200-410 per min; range of | (A) 9-40 A). Meanwhile, there
was a significant negative correlation between TTI (range 22-117
Ohms) and the value of the defibrillation current, that ceased 2-ry
VF (r=-0.69; P<0.01), and there was no significant correlation
between TTl and | (A) in patients with 1-ry VF (r=-0.32, P=0.11).

Conclusions The obtained data suggest that the strong positive
correlation between ventricular fibrillation frequency and defibrilla-
tion current value in patients with 1-ry VF is mainly related to elec-
trophysiologycal heterogeneity of the myocardium. At the same
time the influence of chest impedance on the value of the current
depolarising critical amount of myocardium was, probably, insignifi-
cant. Fibrillation frequency obtained from the surface ECG predicts
current and energy requirements in patients with primary VF under-
going external defibrillation.

Post-resuscitation myocardial dysfunction: correlated clinical factors and prognostic implications

WT Chang, MHM Ma, Ch Hwang, WJ Chen, FY Lin, YT Lee

Department of Emergency Medicine, National Taiwan University Hospital, Taipei, Taiwan

Critical Care 2003, 7(Suppl 2):P068 (DOI 10.1186/cc1957)

Purpose To evaluate the clinical course of post-resuscitation LV
dysfunction, clinical factors correlated with its severity, and the
prognostic value in the survival outcome.

Methods Forty-two patients (26 men and 16 women) resuscitated
from out-of-hospital cardiac arrest underwent echocardiographic eval-
uation of the LV systolic and diastolic functions 6 hours, 24 hours,
3 days, and 7 days after return of spontaneous circulation. The serial
LV functions were analyzed in correlation to the event characteristics,
resuscitation factors, and the patients’ survival outcomes.

Results The LV fraction shortening and ejection fraction were
impaired on the first day and improved gradually on serial followup.
Isovolumic relaxation time (IVRT) lengthened gradually. Patients

with cardiac etiologies had worse LV systolic function on the first
and third post-resuscitation days. Defibrillation and use of high
doses of epinephrine during resuscitation were associated with
poorer LV systolic function on day 1, while the effect of amio-
darone persisted up to 3 days. In terms of the prognostic implica-
tions, initial rhythm of VT/VF, lower doses of epinephrine during
resuscitation, and shorter IVRT at the 6th hour were correlated
with better survival outcomes.

Conclusion LV function is impaired early in the post-resuscitation
phase, and would recover gradually within the first 3 days. Several
event and resuscitation factors are associated with this dysfunc-
tion. Once the patient survives the initial stage, the prognostic
value of this transient phenomenon seems limited.

The gamma isoform of enolase (NSE) is predictive of mortality after cardiopulmonary resuscitation (CPR): comparison

with clinical neurologic examination and CT scan of the brain

K Magnusson', M Stemberg?, T Othman2, NA Cicco!, EG Vester!

"Department of Cardiology and 2Department of Internal Medicine, Evangelisches Krankenhaus, Duesseldorf, Germany

Critical Care 2003, 7(Suppl 2):P069 (DOI 10.1186/cc1958)

Introduction NSE (the gamma isoform of enolase) is released into
the cerebrospinal fluid and blood after the occurrence of stroke
and anoxia; and correlates with the extent and duration of ischemia
in animal models of stroke and the outcome in humans, including
neonates, with hypoxic ischemic encephalopathies.

Accordingly, the objective of the current study was: 1) To assess
the prognostic significance of plasma concentrations of NSE for
early prediction of outcome in patients at risk for anoxic
encephalopathy after CPR. 2) To compare the prognostic informa-
tion provided by NSE measurements with that provided by conven-
tional risk indicators (clinical neurological examination and CT scan
of the brain).

Results Ten patients (age 60.5 years [mean]+20.8 [SD]) were
enrolled up to now. In two patients CPR was performed due to
ventricular fibrillation, in one due to low blood pressure during
hemodialysis, in three due to acute myocardial infarction, in three

due to cardiac arrest for unknown reason and in one patient due to
ketoacidotic coma. Clinical neurological examination, computed
tomogram of the brain, and plasma concentration of NSE on the
third day after CPR were compared. The clinical neurological
examination was differentiated in standardized three levels of mid-
brain syndrome (MBS) and three levels of bulbar brain syndrome
(BBS). Four of the patients had a MBS |, one had a MHS II, two
had a MBS lll, and three had a BHS Ill at the third day after CPR. In
three patients neurological examination was not reliable due to
given anticonvulsive therapy because of early onset of myoclonias.
The CT scan of the brain showed only in six patients cerebral
edema; in two patients there was no CT scan available because of
the deleterious hemodynamic situation; and in two patients
ischemic lesions were found, but no edema. The NSE level was
elevated in seven of 10 patients (61.0£65.1ng/ml [range
7.2-194.6]). In three patients the level was normal. Surprisingly
the low NSE level found in this patient was associated with a sig-
nificant swelling due to cerebral edema documented by the neu-
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roimaging study. This patient had the highest neurological score
(BBS lll). All patients with elevated NSE levels died, one patient of
those with normal NSE level died, and the others with normal levels
survived. The mean survival time after admission was
12.8+5.0 days. CT scan of the brain and neurologic examination,
especially in patients with early onset of myoclonias, were less sen-
sitive than NSE in predicting a poor outcome.

Available online http://ccforum.com/supplements/7/S2

Conclusion In patients who have been resuscitated after cardiac
arrest or other conditions associated with hypotension, increased
plasma levels of NSE predict an increased risk of death. NSE mea-
surements appear to provide prognostic information complemen-
tary to and possibly superior to that obtained from the neurological
examination and CT scan of the brain.

Clinical and electrophysiologic associations with outcome in initially comatose survivors of cardiac arrest

GB Young', G Doig?, A Ragazzoni?

"Department of Medicine, University of Toronto, Ontario, Canada; 2Northern Clinical School, University of Sydney and Intensive Therapy
Unit, Royal North Shore Hospital, Sydney, Australia; 3Ospedake S Maria Nuova, Firenze, Florence, Italy

Critical Care 20083, 7(Suppl 2):P070 (DOI 10.1186/cc1959)

Background Prognostic assessment of the comatose survivor of
cardiac arrest with intact brain stem reflexes is still problematic and
requires further study to determine those factors correlate with an
outcome no better than vegetative state (VS).

Methods /Inclusion criteria: Comatose survivors of cardiac arrest
with GCS <8 on day 1 before sedation; first EEG and SSEP
between 24 and 36 hours from cardiac arrest; survival for at least
4 days. Exclusion criteria: patients with brain death, sedation immedi-
ately after resuscitation, additional cause for coma, preceding periph-
eral neuropathy or cervical myelopathy. Standardized EEG
classification system and SSEPs were applied. Followup at
3 months with phone call to determine the Glasgow Outcome Scale
score (GOS) and whether or not awareness had been recovered.

Results Forty-six men and 29 women with mean age of 74 (range
21-84) years. Fifty-seven (76%) of the arrests were out-of-hospital

and were due to primary cardiac causes in 70 (93%). Significant
differences in clinical features between those who died and those
who survived were oculovestibular and pharyngeal reflexes (no sur-
vivors in those who lost these) and motor response. There were no
survivors with better than VS in those with generalized epileptiform
discharges or suppression of <20uV on EEG and absent N20 on
SSEPs. EEG and EP responses correlating with recovery of
awareness included those with intermittent EEG slowing and those
with preserved N70 responses.

Conclusions In this preliminary study, the only variables that were
consistently associated with an outcome no better than VS were:
absence of oculovestibular and pharyngeal reflexes, generalized
epileptiform discharges or suppression of <20uV on EEG and
absent N20 on SSEPs.

Continuous EEG recording in the intensive care unit: epileptiform activity

GB Young
Department of Medicine, University of Toronto, Ontario, Canada
Critical Care 20083, 7(Suppl 2):P071 (DOI 10.1186/cc1960)

Background Digital EEG technology has recently become avail-
able for long-term ICU recordings. Epileptiform activity, as seizures
or spikes, is worthy of detection, as this often indicates structural
brain lesions, and seizures may contribute to further damage.

Methods Adult patients in our general ICU were randomized into
two groups: those who received continuous digital EEG (CEEG)
and those who had standard, 20-min recordings. We excluded
those in coma after cardiac arrest and others for whom the progno-
sis was deemed to be hopeless for significant recovery.

Results Of patients with acute structural brain lesions (ASBLs),
31 had CEEG and 21 had standard care; each group was similar

for age, sex ratio and initial Glasgow Coma Scale scores. Of
these, 10 of the 32 (32%) CEEG patients and only two of the
21 (9.5%) of the standard group had showed epileptiform activity
(P<0.05). In two separate, comparable groups of patients with
metabolic encephalopathies, two of 24 (8%) patients with CEEG
and zero of 13 (0%) with standard care showed epileptiform activ-
ity (P=0.04).

Conclusions CEEG monitoring of patients with ASBLs gives a
considerably higher yield of epileptiform activity than standard EEG
in these patients or CEEG or standard EEG in patients with meta-
bolic disorders. This has implications for further study and resource
utilization.

The role of EEG and brain stem auditory evoked potentials (BAEPS) as predictors of outcome in severe brain injury

A Donati, AM Mauro, G Bini, M Bonifazi, P Carletti, M Ruzzi, E Papadopoulou, P Pelaia
Department of Neurology and Intensive Care Unit, Torrette Regional Hospital, University of Ancona, via Conca 1, 60020 Torrette di Ancona, ltaly

Critical Care 2003, 7(Suppl 2):P072 (DOI 10.1186/cc1961)

Objective To determine the role of EEG and BAEPs to predict the
outcome and to build a predictive model in patients suffering from
severe head injury (SHJ).

Materials and methods The prospective cohort study includes
102 patients admitted to a university ICU. The first EEG and

BAEPs recordings were obtained within 48 hours of the trauma,
followed by recordings after 2 days and later on the basis of the
clinical evolution. For every patient the first Glasgow Coma Scale
(GCS) and the worst CT scan during the first week were evaluated
following Marshall classification. The patient’s outcome was classi-
fied on the basis of the Glasgow Outcome Scale (GOS): 1) death
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or vegetative state, and 2)recovery (with different degrees of
impairment). The EEG was classified on the basis of reactivity in
three categories: 1) flat, 2) reactivity, and 3) no reactivity [1]. The
BAEPs were classified on the basis of the Greenberg classification
criteria and subsequently for statistical evaluation compacted on
two classes: 1) present, and 2) absent [2]. First, each clinical and
instrumental parameter was tested for discrimination, calculating
the area under the receiving operator curve (ROC). Then, a predic-
tive model was made using Stepwise Logistic Regression (SPSS
10.1). EEG, BAEPs, GCS, CT scan and age were the parameters
tested to enter the model. Calibration was evaluated with the
Goodness-of-Fit Hosmer—Lemeshow test and discrimination with
the ROC curve.

Results The mean age of the patients was 40.5+20.3 and GCS
was 7.4%2.7. Seventy-eight of the 102 patients had a GOS=2
(recovery). Parameters with good discrimination were: EEG (area=
0.888; ES=0.051; P<0.0001); GCS (area=0.828; ES=0.052;

P<0.0001); BAEPs (area=0.765; ES=0.065; P<0.0001). Para-
meters that entered the model were: GCS (B;=-0.404); EEG
(By=6.83004; Bg,=-1.426608; Pg,=-5.386608); BAEPs
(Bg=0.827; Bg,=-0.827); constant=5.640. This model was well
calibrated (Hosmer—Lemeshow test=8.91; P=0.350) and had a
good discrimination (area under the ROC=0.981; £<0.0001).

Conclusions The different parameters considered have good dis-
crimination ability to predict the outcome of the patients. The EEG
seems to be the best parameter to predict the patient’'s outcome,
even if all the patients were sedated. In our case studies, this did
not seem to significantly influence the parameter of reactivity to
sensory stimulus. Age seems not to be a reliable parameter to
predict outcome.

Reference
1. Gutling E, et al.: Neuurology 1995, 45:915-918.
2. Greenberg RP, et al.: J Neurosurg 1981, 55:227.

The relationship of electroencephalograph fluctuations to intracranial pressure B waves

T Lescot, L Abdennour, J-C Muller, P Coriat, L Puybasset

Department of Anesthesiology, Pitié-Salpétriere hospital, Boulevard de I'hépital, 75013 Paris, France

Critical Care 2003, 7(Suppl 2):P073 (DOI 10.1186/cc1962)

Introduction Lundberg B waves, characterized as repetitive
changes in intracranial pressure occurring at frequencies of
8-33 mHz, have been attributed to cerebral blood flow fluctuations
induced by central nervous system pacemakers and cerebral pres-
sure autoregulation.

Methods Simultaneous measurements of mean arterial pressure
(MAP), intracranial pressure (ICP), mean flow velocity (MFV) of the
middle cerebral artery (transcranial Doppler WAKI™) and left and
right spectral edge frequency (SEFI, SEFr) of continuous EEG
recording (Philips™ technologies) obtained 10+ 4 days after injury
in six patients with a closed head injury were recorded and digital-
ized at a frequency rate of 50Hz (AcgKnowledge™ software). All
patients were mechanically ventilated and sedated using a combi-
nation of sufentanil and midazolam.

Results Cerebral electric activity (oscillations at a mean frequency
of 26+9mHz) and MFV fluctuations were synchronous and in
phase with the Bwaves (mean frequency 23+ 7mHz). Figure 1
illustrates simultaneous recording of (from the top to the bottom)
MAP, MFV, ICP and SEFr on one characteristic patient.

Figure 1
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Discussion The change in cerebral electrical activity observed by
the use of continuous EEG recording resulting from cerebral pace-
makers could increase CMRO,, leading to an increase in cerebral
blood flow and secondarily of ICP through a change in cerebral
blood volume.

Hyperventilation-induced reductions in cerebral blood flow velocity outlive the reduction in intracranial pressure in head-

injured patients

LA Steiner'.2, M Balestreri', AJ Johnston2, M Czosnyka', JP Coles2, JD Pickard', DK Menon?
" Academic Neurosurgery and 2Department of Anaesthesia, Addenbrooke’s Hospital, Cambridge, UK

Critical Care 20083, 7(Suppl 2):P074 (DOI 10.1186/cc1963)

Objective In healthy volunteers, cerebral blood flow (CBF) recov-
ers to baseline within a few hours of continued hyperventilation due
to normalization of perivascular pH. The same mechanism is
thought to be responsible for the brevity of intracranial pressure
(ICP) control in head-injured patients. We measured recovery of
middle cerebral artery mean flow velocity (FVm) in head-injured
patients during continued hyperventilation and investigated the
relationship between the time-course of changes in FVm and ICP.

Methods Twenty-eight head-injured patients were investigated.
After recording baseline data (cerebral perfusion pressure, ICP,

averaged bilateral FVm, PaCO,) for 20 min, the respirator settings
were changed to achieve an acute 20-25% increase in minute
volume. This was followed by a 10-min stabilization period and
50 min of continued hyperventilation at constant arterial CO, levels.

Results: In 64% of the patients FVm did not recover during hyper-
ventilation. The time-course of ICP changes was significantly differ-
ent from that of FVm, with ICP reaching its lowest value earlier
(283+12 vs 37+20 min; P=0.001) and returning more rapidly
towards baseline than FVm (0.23£0.22 vs —0.04 £0.14%/min;
P=0.00001) (Fig. 1).
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Conclusions The impaired FVm recovery and the discordance
between ICP and FVm recovery patterns suggest that cerebrovas-
cular responses to hyperventilation are altered after head injury.
Reductions in ICP and reductions in FVm may involve different
microvascular compartments. Potentially harmful reductions in CBF
persist beyond the duration of useful ICP reduction.

CA Castionil, C Olivieri!, R Potenza', E Magli2, S Livignil

"Department of Anesthesia and Intensive Care Unit, and 2Department of Neurosurgery, G Bosco Hospital, Torino, Italy

Critical Care 20083, 7(Suppl 2):P075 (DOI 10.1186/cc1964)

Introduction The management of refractory post-traumatic cere-
bral oedema remains a frustrating endeavour for the neurosurgeon
and the intensivist. Mortality and morbility rates remain high,
despite refinements in medical and pharmacological means of con-
trolling intracranial hypertension.

Materials and methods In this retrospective study we have evalu-
ated the efficacy of therapeutic decompressive craniectomy with
uncontrollable intracranial pressure as a last resort therapy in
16 patients, from March 2000 to October 2002. The patients were
treated according to a local protocol that assigned them to barbitu-
rate coma or decompressive craniectomy. The following parame-
ters were considered: age, GCS after stabilization, intracranial
pressure, GOS at ICU discharge and at 6 months, neuropsycho-
logical evaluation for patients with GOS 4 and 5 after 6 months.

The mean age of the patients was 28+ 11.5 years and the GCSm
after stabilization varied from 1 to 5.

Results All the 16 patients have been operated on by a FTP
craniectomy when ICP was higher than 30 mmHg for more than

Sequential organ failure assessment in neurocritical care

15 min. At 6 months three of them were dead (19%), one was in
PSV (6%), one was severely disabled (6%), four were moderately
disabled (25%) and seven had a good recovery (44%). All the
patients with GOS of 5 had normal neuropsychological tests, and
all the patients with GOS of 4 had at least one pathological neuro-
psychological test.

Discussion We evaluated our ability to be accurate to the local
protocol for decompressive craniectomy. We found that when we
did not respect the inclusion criteria according to the patient’s age
(<50 years old) we still had good results, but when we did not
respect the inclusion criteria for GCSm after stabilization (>3) we
obtained poor outcome. In our opinion patients with STBI, develop-
ing delayed intracranial hypertension caused by diffuse cerebral
oedema, definitely benefit from craniectomy when ICP is out of
control. Nevertheless, of extreme importance is our ability to iden-
tify those patients who could really benefit by this therapy in terms
of GOS. In our experience, age <50 years old could be a too
restrictive criteria, but all the patients with GCSm <3 had a poor
outcome irrespective of age.

D Zygun, C Doig, A Gupta, G Whiting, C Nicholas, E Shepherd, C Conway-Smith, D Menon
Neuroscience Critical Care Unit, Box 1, Addenbrooke's Hospital, Hills Road, Cambridge CB2 2QQ, UK

Critical Care 2003, 7(Suppl 2):P076 (DOI 10.1186/cc1965)

Purpose To determine the incidence of non-neurological organ
dysfunction in the neurologically injured patient and to determine
its association with outcome.

Methods We calculated daily modified SOFA (mSOFA) scores for
patients with TBI or SAH admitted to the Neuroscience Critical
Care Unit at Addenbrooke's Hospital. The mSOFA score was
defined as the sum of the five non-neurological component SOFA
scores (range 0—20). Maximum mSOFA was defined as the sum of
the most abnormal non-neurological SOFA component scores

during the patient's stay. AmMSOFA was defined as the difference
between the maximum SOFA and the admission mSOFA. An
organ system failure was defined as a SOFA component score >3.

Results Thirty-two patients with severe TBI and 23 patients with
SAH were included in the study. Sixty-seven per cent of patients
were male. Mean age was 41+18. The mean APACHEIl score
was 13.6 +6.8. Hospital mortality was 29%. Median ICU LOS was
11 days. Mean admission, maximum and AmSOFA scores were
4.4+25, 72+27, and 2.8+ 2.1, respectively. Eighty per cent of
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patients developed respiratory failure and 82% of patients devel-
oped cardiovascular failure. No patient developed renal or hepatic
failure. Three patients (5.5%) developed haematological failure.
Those patients with a maximum mSOFA score >8 had significantly
longer ICU and hospital LOS. There was no significant difference
between survivors and nonsurvivors with respect to admission
mSOFA (P=0.45), maximum mSOFA (P=0.54), or AmSOFA
(P=0.19). Neurological outcome was available for 45 patients
(829%). There was no significant difference between those patients
with good or poor neurological outcome with respect to admission

mSOFA (P=0.24), maximum mSOFA (P=0.84), or AmSOFA
(P=0.20). The development of multiple organ dysfunction (=2
organ dysfunctions) was not associated with mortality or neurologi-
cal outcome.

Conclusions We found no association between non-neurological
organ dysfunction as measured by the modified SOFA score and
mortality or neurological outcome. The use of sequential organ dys-
function scores as surrogate outcomes in this population must be
questioned.

Osmolality changes during mannitol therapy in cerebral oedema

V Spatenkova', A Kazda?

"Neurocentre, Liberec Hospital, Czech Republic; 2Postgraduate Medical School, Prague, Czech Republic

Critical Care 2003, 7(Suppl 2):P077 (DOI 10.1186/cc1966)

Introduction Mannitol is still used for reduction of intracranial pres-
sure (ICP) in cerebral oedema. lts therapeutic effect might be
caused by different mechanisms. One of them is an increase in
blood-brain osmotic gradient, which is followed by a reduction of
the brain water.

Method Our investigation was prospectively carried out on 60 ICU
patients. Fifty-eight patients had acute brain disease with Glasgow
Coma Scale (GCS) in the range 11-14 (tumour, 23 patients;
trauma, four patients; subarachnoid hemorrhage, eight patients;
intracerebral haemorrhage, 21 patients; infection, one patient;
epilepsy, one patient) and two patients had spine trauma.

The investigation started at least 24 hours from the beginning of
therapy with 20% mannitol. Serum sodium and osmolality were mea-
sured before and after the mannitol infusion and before the next
dose. Patients were divided into three groups, which differed in
doses of mannitol and intervals between infusions (each infusion
lasted 20 min): I, 40 g/day (10g/6 hours); Il, 60 g/day (10 g/4 hours);
IIl, 80 g/day (20 g/6 hours).

No other hypertonic agents were used. All samples were taken
from the same vein on an extremity where neither mannitol nor any
other infuse were applied.

Results There were no significant changes in blood sodium con-
centration or osmolality in any of the groups. For parameters, refer-
ence ranges, mean values*standard deviations in samples 1, 2
and 3, see Table 1.

Conclusion This prospective study does not show any evidence
that 20% mannitol significantly altered blood sodium or osmolality
values in CNS diseases, although the osmolality was around the
upper reference range. Therefore, there still remains a question,
whether this significant elevation of serum osmolality is sufficient
for a reduction of the brain volume or whether the reduction is
caused by a different mechanism.
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Table 1
Reference

Parameter range (mmol/l) Mannitol (g) Sample 1 Sample 2 Sample 3

S_Nat 132-146 40 142 + 3.52 141 £ 3.35 143+ 3.73
60 142 + 3.93 141 + 3.86 142 +4.08
80 143 + 3.48 141 +£3.73 143 +3.93

S_osm 275-295 40 296 +9.86 297 +£8.76 297 +£7.31
60 293+ 7.93 294+ 7.16 294 +£7.88
80 298 +£10.2 298 £8.72 299 £ 8.82

S_osmC 275-300 40 298 + 7.51 297 £ 6.88 299 + 7.97
60 296 *+8.20 295+ 7.90 297 +8.32
80 299 +7.34 296 + 7.45 300 + 8.26

S_osmE 272-290 40 291 £ 7.47 290+ 6.8 292 £ 7.75
60 290 = 7.69 289 + 7.53 291 £7.97
80 293 +6.83 290 £ 7.22 293+ 7.77

S_osmC, calculated osmolality; S_osmE, calculated effective osmolality.
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Background and goal of study CDP Choline (CDPC, citicoline) is
one of the neuroprotectants used for the clinical and experimental
treatment of stroke [1] and brain injury [2]. In the present study the
authors examined the effect of citicholine treatment on survival and
neurological outcome in patients with brain injury caused by iso-
lated head trauma.

Materials and methods The study was approved by the institution
ethical comity. Twenty-eight patients after head trauma (23 men)
were randomly enrolled to typical treatment + citicholine (1 g IV for
14 days) group or typical treatment+ placebo group. Glasgow
Coma and Glasgow Outcome Scale (GCS, GOS) were used to
monitor patients up to 30 days.

Results and discussions Our preliminary report of the citicoline-
treated group shows no correlation between GCS in day 7

(GCS 7) and day 14 (GCS 14). This lack of correlation is inter-
preted as a result of treatment, and significant correlation between
GCS 14 and GCS 21 (r=0.82; P<0.007) is interpreted as an
expanded effect of treatment to 21 days. In the citicoline group,
GCS 21 is significantly correlated with GOS 30 (r=0.68;
P<0.01) showing the protective effect of the used drug.

Conclusions Our preliminary results suggest that CDPC can be
an effective neuroprotective agent in patients with brain injuries fol-
lowing head trauma. Our study has to and will be continued to
confirm our data.

References

1. Sandage BW: Citicoline: neural protection and repair. /schemic
Stroke Il. Edited by LM Savage. Southborough, MA: International
Business Communications, Inc; 1996:210-224.
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Table 1

Variable n Mean Standard deviation Median Minimum Maximum
GCS 0 14 6.00000 1.10940 6.00000 4.00000 8.00000
GCS 1 13 6.03846 1.19829 6.00000 4.00000 8.00000
GCS 7 11 7.13636 2.12239 6.00000 4.00000 10.00000
GCS 14 10 9.35000 2.62520 9.50000 4.00000 13.00000
GCS 21 9 11.33333 3.67423 13.00000 4.00000 15.00000
GCS 30 8 12.50000 2.77746 13.50000 8.00000 15.00000
GOS 30 14 2.42857 1.55486 2.00000 1.00000 5.00000

Delayed paraplegia after thoracoabdominal aortic aneurysm repair announced by changes in CSF

R Imberti!, V Rizzo?, | Blangetti!, G Bellinzona', R Moratti2, M Langer?
"Department of Anesthesiology and Critical Care Medicine, IRCCS S. Matteo, Pavia, ltaly; 2Department of Biochemestry, University of

Pavia, Italy
Critical Care 2003, 7(Suppl 2):P079 (DOI 10.1186/cc1968)

Delayed paraplegia is an unpredictible, albeit devastating compli-
cation of thoracoabdominal aortic aneurysm (TAAA) repair [1]. We
report on a patient who, 24 hours after TAAA repair, developed
paraplegia that was announced by biochemical changes in cere-
brospinal fluid (CSF).

A 57-year-old man was submitted to TAAA repair. A lumbar spinal
drain was placed after induction of anesthesia and left in place in
order to reduce CSF pressure and sample collection. Samples
were collected immediately after catheter placement and at time

intervals during aortic cross-clamping, after cross-clamp release
and postoperatively in the ICU, and stored at —80°C. Excitatory
and inhibitory amino acids (glutamate, aspartate, glycine, GABA),
non-transmitter amino acids (taurine, alanine), energetic metabo-
lism parameters (lactate, adenosine) were analyzed by HPLC alto-
gether 5 days later. The surgical procedure was performed with the
aid of a left-side bypass.

Fifteen minutes after proximal aortic cross-clamping, excitatory,
inhibitory and nontransmitter amino acids in the CSF increased
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several times with respect to baseline and stayed high throughout
reperfusion. Proximal aortic cross-clamping resulted also in an
increase of lactate that stayed high also during reperfusion, while
adenosine, a product of purine metabolism, increased during
cross-clamping and normalized at reperfusion. Four hours after the
end of surgery, while the patient was in the ICU, all parameters
returned to baseline. The following day, a new sample of CSF was
collected. At that time the patient was awake, hemodynamically
stable, CSF pressure was 10mmHg, and his lower extremities
motility was preserved. Three hours later he developed paraplegia.
Emergency CT scan excluded epidural hematoma. The analysis of
the CSF sample collected 3 hours prior to the onset of paraplegia
showed an increase of excitatory, inhibitory and nontransmitter
amino acids, as well of lactate and adenosine.

Brain natriuretic peptide in acute brain diseases

Altogether our findings indicate that the biochemical changes that
occurred in the CSF of our patient announced the impending
spinal cord ischemia. Bedside, real-time evaluation of the biochem-
ical changes in CSF, which has been recently made possible by
new apparatus, could be useful to evaluate spinal cord perfusion
and, hopefully, to contrast the onset of paraplegia associated with
TAAA repair.

Reference
1. Crawford ES, et al.: J Thorac Cardiovasc Surg 1988, 95:357-
367.
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Introduction Brain natriuretic peptide (BNP) is a member of the
family of natriuretic peptide hormones, which are involved in regula-
tion of sodium and water homeostasis. It has been proven that
natriuretic peptide plays a role in sodium dysbalance in acute brain
diseases, especially in Cerebral Salt Wasting Syndrome (CSWS).
It is also elevated in intracranial hypertension. Now there is a
method available that can assay an N terminal fragment pro brain
natriuretic peptide (NT-proBNP).

Method We retrospectively analysed 77 blood samples for
NT-proBNP from 18 patients hospitalised at our ICU from February
until May 2002. Seventeen patients had acute brain disease (sub-
arachnoid hemorrhage [SAH], eight cases; intracerebral hemor-
rhage, one case; tumor, five cases; and others, five cases) and one
patient had spine disease.

All patients were classified as NYHA |, and their age was between
23 and 73 years (mean age 53 years).

We investigated NT-proBNP, serum osmolality (S_osm) and
sodium (S_Na*) on day 1. S_osm, S_ Na*, daily urinary loss of
sodium (dU_Na"), creatinine clearance (C_krea), diuresis, income
of fluids and sodium in 24 hours on day 2. Moreover, we assessed
NT-proBNP changes in time. Upper reference range for NT-proBNP
is 150 pg/l.

Results Parameters £ standard deviation (SD) and correlation
coefficients (r) are presented in Table 1.

NT-proBNP was significantly elevated in all the patients
(P=0.007) and the value did not significantly change in time (dif-
ference between two samples in 13 patients; P=0.3), and in tree
samples in eight patients (P=0.28, P=0.37). NT-proBNP had no
correlation with other parameters measured.

Conclusion In our retrospective study we found significant eleva-
tion of NT-proBNP in patients with acute brain disease and without
sodium dysbalance. Values of NT-proBNP did not significantly
change in time and did not correlate with any biochemical parame-
ters measured.
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Table 1
Income Income

NT-proBNP  S_Na* S_Nat S_osm S_osm dU_Na* C_krea Diuresis of fluids of Nat
Parameter (pg/1) (mmol/l) (mmol/l) (mmol/l) (mmol/l) (mmol) (ml/s) (ml) (ml) (mmol)
Day 1 1 2 1 2 2 2 2 2 2
Minimum 31 132 135 278 284 207 1.2 2150 3000 254
Median 227 142 143 290 294 459 1.8 3700 4000 400
Maximum 834 149 151 314 305 735 3.1 7000 7680 590
Mean value £ 321 £ 141 £ 142 £ 202 = 203 = 449 + 21 3756 4192 427 +
SD 244 5 5 11 6 160 0.6 1302 1095 91
Correlation coefficient 0.13 0.0006 0.34 0.003 0.10 0.12 0.2 0.20 0.17
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Transcranial cerebral oximetry (TCCO) monitoring in neurosurgical critically ill patients
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Introduction Near-infrared spectroscopy (NIRS) has been used to
monitor cerebral oxygenation in various clinical fields. However, its
utility has not been demonstrated in more complex situations, such as
neurosurgical critically ill patients. The objective of this study was to
examine the ability of TCCO to detect cerebrovascular events, such
as oligemic hypoxia, relative cerebral hyperemia and vasospasm in
neurosurgical critically ill patients with different outcome.

Methods This study involved a retrospective analysis of regional
cerebral saturation (rSO2) data collected in 64 neurosurgical
patients in critical states using the INVOS 4100 cerebral oximeter as
a part of multimodal neuromonitoring. Patients were divided into
three groups: group |, good outcome/moderate disability (GOS 5-4,
14 male/four female, 38.9 years old); group Il, severe disability/vege-
tative state (GOS 3-2, 12 male/four female, 37.6 years old); and

Table 1

group lll, dead (20 male/10 female, 39.2 years old). The outcome
was assessed at discharge of the patients from the hospital.

Results TCCO monitoring detected a pathological pattern of
regional cerebral oxygenation in 83% of patients. In patients with
vasospasm, early appearance and increasing rSO, fluctuations
more than 10% were correlated with poor outcome. 74.3% of
patients where we monitored both rSO, and SjbO, have had the
same pattern of increased or decreased parameters (Table 1).

Discussion As a noninvasive, bedside, nonoperator-dependent
tool TCCO s effective in identifying such cerebrovascular events
as oligemic cerebral hypoxia, relative cerebral hyperemia and
vasospasm, which were more pronounced in neurosurgical
patients with unfavorable outcome.

Group | (hn=18) Group Il (n=16) Group lll (n=30)

Patients with normal rSO,, pattern (%), mean rSO, (%)
Patients with decreased rSO, pattern (%), mean rSO, (%)
Patients with erradic rSO, pattern (vasospasm) (%), mean rSO, (%)

Patients with increased rSO,, pattern (%), mean rSO, (%)

220,715+ 2.8 25%, 69 + 1.7 10%, 67 + 2.4*
17%, 55.6 £ 3.3
72%, 67 £ 10

5.5%, 78.4 £ 1.7

37.5%, 51 £ 2*
25%, 63.8 = 13.5
18.7%, 78 £ 3

40%, 50.4 £ 4.4*
40%, 58.1 £ 16.5*
33%, 83+ 4

Parameters of NIRS are mean £ SD. * P < 0.05 in comparison with group .

Transcranial Doppler ultrasonography at the admission of trauma head-injured patients and their neurological outcome at

3 months

J Brun, P Declety, D Anglade, C Jacquot, JF Payen

Department of Anesthesia and Intensive Care, Michallon’s Hospital, 38043 Grenoble, France

Critical Care 2003, 7(Suppl 2):P082 (DOI 10.1186/cc1971)

Introduction Early cerebral ischemia after brain trauma is predic-
tive of poor outcome [1]. Since brain hemodynamics can be non-
invasively assessed using transcranial Doppler ultrasonography
(TCD), we prospectively investigated the relation between TCD
measurements at the admission of head-injured patients and their
neurological outcome at 3 months.

Methods Twenty-nine head-injured patients (3516 years,
Glasgow Coma Scale [GCS] 10+4, Apachell score 35%15)
were included in the study, in the absence of systemic hypotension
(systolic blood pressure >90mmHg), hypoxemia (SpO,>92%)
and PaCO, alterations (PaCO, 4-4.5kPa) at the admission. TCD
right and left middle cerebral artery systolic (SV), diastolic (DV) and
mean (MV) flow velocities and pulsatility index (Pl) were measured
within the first 6 hours after the brain trauma (Waki 1-TC; ATYS
Medical, Lyon, France). Neurological evaluation was performed at
3 months following the brain trauma, using the Glasgow Outcome
Scale (GOS). A GOS score of 4 and 5 (moderate disability to total
recovery) was considered as a good outcome (group 1), and a
GOS score of 1-3 (death to severe disability) as a bad outcome
(group 2). The Student ttest was used to compare the data
(mean £ SD), and P<0.05 was considered significant.

Results Nine patients had bad outcome at 3 months (five deaths,
four GOS score of 3), and 20 had good outcome (five GOS score
of 4, 15 GOS score of 5). At admission, there was no significative
difference between the two groups in their age, the systemic blood

Table 1
Group 1 Group 2 P values

Right MCA SV 92 + 22 85+ 16 0.46
MV 51+ 14 36+6 0.006
DV 39+12 23+6 0.01
IP 1.23+052 1.88%0.67 0.01

Left MCA SV 97 £ 24 82+ 15 0.11
MV 53+ 17 43+18 0.10
DV 41 +13 23+ 10 0.003
IP 1.23+053 1.89+0.67 0.01
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pressure, the ventilatory parameters, and the GCS. Group 2 exhib-
ited lower DV and higher Pl values than did group 1 (Table 1).

Conclusions Noninvasive estimation of brain hemodynamics by
TCD at the admission of head-injured patients could be related to
neurological status at 3 months. Further studies are needed to
determine TCD threshold values of outcome.

Complications of monitoring of jugular bulb venous saturation

Reference
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Introduction Neurological monitoring is very important to change
the prognosis of a critical neurological patient. The jugular venous
bulb saturation is extremely important to evaluate the consumption
and delivery of oxygen.

Objective To describe complications during insertion and the per-
manence period of a jugular venous bulb catheter.

Materials and methods Prospective, observational study of
21 patients from June 2000 to September 2002 in an intensive
care unit. All patients were monitored with an intracranial pressure
device (ICP — CAMINO). The jugular venous line was cannulated
independent of which side. The catheter flow was sustained by
continuous saline infusion (rate, 3 ml/hour). The monitor used was
VIGILANCE (Baxter). Complications were observed during inser-

tion such as arterial puncture, bleeding, and misplacement; during
catheter permanence, obstruction and infection (daily examination);
after decanulation, thrombosis detected through Doppler, which
was performed after 24 hours. All the catheter tips were sent to
bacteriological examination.

Results The meaning time of canulation was 5 days. The thrombo-
sis rate detected by Doppler was 31.6% (without clinical compro-
mise). The catheter obstruction rate was 15.8% and the infection
rate 10.5%.

Conclusion Strict control with Doppler examination is very impor-
tant to warrant optimal flow. The catheter must be changed every
5 days in order to avoid infection.

The incidence of sinusitis and the use of ultrasound in early diagnosis of sinusitis in patients with head injury

G Celikbilek, L Dosemeci, M Yilmaz, M Cengiz, A Ramazanoglu

Department of Anaesthesiology and ICU, University of Akdeniz, Faculty of Medlicine, Antalya, Turkey

Critical Care 2003, 7(Suppl 2):P084 (DOI 10.1186/cc1973)

Introduction Sinusitis, complication of the head injury in critically ill
patients, is an important cause of sepsis and may well be difficult
to be diagnosed. In this study, we assayed the sensitivity and
specificity of ultrasonography (USG) by comparing it with the com-
puterized tomography (CT) and we determined the incidence of
maxillary sinusitis with existing fluid in the maxillary sinuses.

Materials and methods In an 8 month period, 41 patients with
head injury that requires CT for diagnosis and control were admit-
ted to the ICU. The paranasal CT was performed along with the
routine cranial control CT in these patients. After paranasal CT
scanning, a B-mode USG was performed blindly. Radiological
maxillary sinusitis (RMS) is defined by an air-fluid level or a com-
plete opacification of the maxillary sinus area in the CT. Absence of
RMS was defined as a normal sinus. Total opacity or air-fluid level,
larger than half of the sinus area, defined important RMS. Air-fluid
levels inferior to the half of the sinus area defined moderate RMS.
In an ultrasonographic procedure, if the acoustic shadow rises
from the front wall, the image is defined normal. Moderate form
was defined as the hyperechogenic visualization of the whole pos-
terior wall. Severe form was defined as the hyperechogenic visual-
ization of both the posterior and internal wall of the sinus as a

border of hypoechogenic sinus cavity. The indication of the punc-
tion includes moderate and/or severe RMS, fever (temperature
>38°C), leukocytosis (white blood cell >12,000/mm3) and an
increase in CRP values. When the maxillary sinusitis developed we
performed a punction of the maxillary sinus using a sinoject. All
aspirated material was cultured for aerobic and anaerobic agents.
Antibiotics were modified according to the sensitivity of the
cultures.

Results In an 8 month period we performed 100 CT and USG
examinations at the same time. Sensitivity and specificity of USG
compared with CT were, respectively, 92.15% and 81.63%. We
performed a punction in 35 of 47 sinuses, which show medium
and/or severe fluid existence in both CT and USG. Using appropri-
ate microbiological techniques 22 bacterial strains were isolated in
19/35 aspirates (40.42%). The most frequently isolated species
were Pseudomonassp. (n=8, 36.36%) and E.coli (n=5,
22.72%).

Conclusions The incidence of sinusitis is indicated high in patients
with head injury. USG may be proposed in first-line diagnosis of
radiological maxillary sinusitis.
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Background Ischemic stroke is a disease with high mortality and
morbidity because of the limited advance in therapeutics and lack
of adequate technology for its treatment in some hospitals. The
objective of our study is to demonstrate which factors are related
to higher mortality, so they can be taken into account in selecting
high risk groups at the time of treatment.

Methods A retrospective study was made in patients who were
admitted with diagnosis of ischemic stroke at the Hospital Médico
Quirurgico del ISSS in a period of 18 months, from July 2000 to
December 2001. Twenty-eight variables were analyzed, including
clinical criteria, laboratory and imagining. A total of 106 patients
were studied, excluding 14 patients who did not fulfill inclusion cri-
teria. The statistical analysis was realized by chi-square test and
Student t test and we took P<0.05 to consider a significant differ-
ence. The odds ratio (OR) was determined for each variable.

Results Ninety-two patients were studied, of which 36 (39.1%)
were female with average age of 71 years, and 56 (60.9%) were
male with average age of 69 years. Twenty-four (26.1%) died and
68 (73.9%) were discharged. We found only 10 variables to be
statistically significant: mean arterial pressure (MAP) at admittance,
seizures, temperature >37.5°C, hyperglycemia, sepsis, age,
arrhythmia, cardiovascular complications, computerized tomography

(CT) results at admittance, and leucocytosis (Table 1). The average
MAP in deceased patients was 91 mmHg, and pressures below
this value were related to death with an OR=5.92 (range:
1.93-18.59) and P=0.0003. Patients who were given hospital
discharge had an average MAP of 107mmHg, and pres-
sures=107mmHg had an OR=0.24 (range: 0.06-0.85) and
P=0.012, which shows it is beneficial to maintain a relatively high
MAP to ensure adequate cerebral perfusion. Other significant vari-
ables related to death were: temperature >37.5°C at admittance,
with OR=13, and P=0.000038; seizures with OR=17.63, and
P=0.011; hyperglycemia (>200mg/dl) with OR=6.27, and
P=0.00031; leucocytosis (WBC>12,000) with OR=13.11, and
P=0.0000005. In patients with a negative CT at admittance, an
OR=0.04 was found, with P=0.000076. All patients with
ischemic stroke and sepsis died.

Conclusions There are risk factors closely related to mortality in
patients with ischemic stroke, some of which may be modified at
admittance, such as temperature >37.5°C, MAP<91 mmHg, and
hyperglycemia. Some require early detection to avoid further com-
plications, such as seizures, arrhythmias and leucocytosis. Certain
factors are related to lower mortality rate: age <69 years, negative
CT at admittance and MAP =107 mmHg.

Table 1

Variable Survivals (n = 68) Deaths (n = 24) OR P
Seizure 1.5% (1) 20.8 % (5) 17.63 0.001
Temperature > 37.56°C 4.4% (3) 37.5% (9) 13.0 0.00038
Arrhythmias 10.3% (7) 54.2% (13) 10.3 0.0000084
MAP <91 mmHg 19.1% (13) 58.3% (14) 5.92 0.0003
Hyperglycemia (>200 mg/dl) 32.3% (22) 75% (18) 6.27 0.00031
Cardiovascular complications 1.5% (1) 12.5% (3) 9.57 0.023
Sepsis 4.4% (3) 79.2% (19) 1254 0.0000000
CT (-) at admittance 50% (34) 95.8 % (23) 0.04 0.000076
Leucocytosis 13.2% (9) 66.7% (16) 13.11 0.0000005
Age <69 years 54.4% (37) 29.2% (7) 0.34 0.034

Early signs of critical illness polyneuropathy in porcine sepsis
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Republic; 3Animal Research Laboratory, Military Medical Academy JE Purkyne, Hradec Kralové, Czech Republic

Critical Care 2003, 7(Suppl 2):P086 (DOI 10.1186/cc1975)

Background Ciritical illness polyneuropathy is a well known com-
plication of critical illness causing prolonged artificial ventilation,
increased ICU and inhospital length of stay and higher mortality in
critically ill patients. Although two studies reported early signs of
polyneuropathy on day 2-5 after ICU admission, the exact time of
onset of this complication is still unknown.

Aim To investigate the electrophysiologic manifestations of critical
illness polyneuropathy in a porcine model of sepsis during the first
24 hours after the septic insult.

Materials and methods Seven anaesthetised, artificially ventilated
and multicatheterized domestic pigs (body weight 29.7 +3.9kg)
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were randomly subjected to either live E. coli IV infusion to induce
sepsis (n=4) or to a sham procedure (n=3). Animals were fluid
resuscitated with 20ml/kg per hour of Ringer's lactated solution.
Conduction studies (compound muscle action potential after
supramaximal stimulation, latency and duration of the potential) of a
motoric peripheral nerve (n. peronaeus) and needle electromyogra-
phy (insertion activity, presence of positive sharp waves or fibrilla-
tions) of one of the corresponding muscles (m. tibialis longus) on
the left pelvic extremity were recorded before, and®6, 18
and 24 hours after E. coli infusion. For statistical analysis, ANOVA
for repeated measures and Fisher's LSD test were used.

Results No differences were present in latency and duration of the
compound action muscle potential between septic and control
animals. No changes in insertion activity and no signs of sponta-
neous muscle activity (presence of positive sharp waves or fibrilla-

tions) were found in either groups. Compound muscle action poten-
tials (CMAP) were significantly reduced compared with baseline in
septic animals starting from 6 hours (P<0.01) after microbial infu-
sion and further decreasing at 18 (P<0.0001) and 24 hours
(P<0.00001). In control animals, there was significant decrease in
CMAP at 24 hours (P<0.05). The time course of CMAPs was sig-
nificantly different between the groups (P<0.04). Positive fluid
balance was significantly higher in the septic group (P<0.00001).

Conclusions We detected a very early and significant decrease of
compound muscle action potential in septic animals. This result
may be caused by the changes in peripheral nerve or in the corre-
spondent skeletal muscle analogic to either critical illness polyneu-
ropathy or myopathy, although changes due to tissue edema can
not be excluded. To our best knowledge, this is the first animal
model of critical illness neuromuscular abnormalities.

Serial S-100 levels before, during and after cerebral herniation: a case report

J Undén?, J Bellner!, P Reinstrup?, C Alling3, B Romner?

Department of Neurosurgery, 2Department of Anaesthesiology and 3Department of Clinical Neurochemistry, Lund University Hospital,

Lund, Sweden
Critical Care 2003, 7(Suppl 2):P087 (DOI 10.1186/cc1976)

S-100B is a small dimeric calcium-binding protein that is abundant
in astroglial cells within the central nervous system (CNS). It has
been shown to increase in cerebrospinal fluid (CSF) and serum
after various neurological diseases, including minor head injury,
severe head injury, subarachnoid haemorrhage and cerebral infarcts
as well as after cardiopulmonary bypass surgery.

We report on a patient with severe head injury after a traffic acci-
dent who was followed with routine neuromonitoring techniques
(intracranial pressure [ICP], microdialysis, clinical examination and
neuroimaging) with the addition of serial serum S-100B measure-
ments (a total of 41 S-100B measurements during admission of

almost 3 days). Results of S-100B analysis were available within
2 hours of sampling allowing us to increase the sampling rate at
physician discretion. Cerebral herniation, confirmed by cerebral
angiography, occurred 1 day after admission. After brain death was
established we continued to monitor S-100B levels in conjunction
with an organ harvesting procedure for transplantation.

We found that S-100B levels seemed to peak immediately prior to
cerebral herniation and then decreased shortly thereafter. In con-
junction with the organ harvesting procedure S-100B levels
increased, indicating a clear extracerebral source of the protein.

Motor neuron disease caused prolonged mechanical ventilation after high-voltage electrical injury

M Yilmaz, L Dosemeci, E Kaplan, R Yagmur, A Ramazanoglu
Burhanettin Onat cad 1425 sok, 8/22, 07070 Antalya, Turkey
Critical Care 2003, 7(Suppl 2):P088 (DOI 10.1186/cc1977)

Objective In the literature, 65 cases with diagnoses of ALS/motor
neuron disease after electrical injuries have been reported.
However, in almost all of these cases the onset of the neurological
findings was delayed and the evidence of the damage of spinal
cord could not be shown. We describe a case, requiring pro-
longed mechanical ventilation, with the early onset neurological
injury after high voltage electrical injury and showed evidence of
the damage of the spinal cord on MR.

Case report A 29-year old man was admitted into our ICU as a
result of being exposed to high voltage (31,500V) current and then
falling down from 10 meters. He was unconscious and had second
to third degrees of burned areas on the right side of his face (exit)
and right lower limb (entry). There was no abnormality on his cervi-
cal CT and X-rays. After 1 week of his admission and mechanical
ventilation, when he became conscious and cooperated, we
noticed that there was no motor response on his four limbs with
normal touch and pain sensation. DTR were not taken on the upper
limbs.

Results Needle EMG revealed diffuse, acute denervation poten-
tials on all studied muscles. Cervical magnetic resonance imaging
(MRI) indicated myelomalasic changes (transverse myelitis) on the
C,_s segments of the spinal cord. The first motor response was
noticed on the 55th day of his admission and he could be liberated
from mechanical ventilation on the 70th day.

Conclusion Electrical shocks commonly cause immediate damage
to the heart and musculoskeletal system. However, a few cases
with neurological complications secondary to electrical injury have
been reported in the literature. In the reported cases, the onset of
motor neuron disorder usually occurred in the limb through which
the shock entered and none of them required prolonged mechani-
cal ventilation due to respiratory muscle weakness. The patho-
genesis of most acquired motor neuron disease is poorly
understood, and treatment is mainly supportive.

We showed in this case the pathologic change of the spinal cord
on MRI, which may lead to the motor weakness.
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Introduction Magnetic resonance imaging (MRI) has been widely
used in brain imaging, and diffusion weighted imaging (DWI) with
MR has been used to image early ischaemia in stroke. We have
used early DWI following head injury to map cerebral ischaemia.

Patients and methods We studied six patients with severe head
injury, with a median (range) initial Glasgow Coma Score 3.5
(3-8), and X-ray computed tomography (CT) demonstrated contu-
sions in all subjects. All patients were managed using protocol-
driven therapy including sedation, neuromuscular blockade and
mechanical ventilation, and were imaged at a mean of 63 hours
(range 15-90 hours) post injury. MRI examination included DWI
and fluid attenuation inversion recovery (FLAIR) sequences, the
latter showing vasogenic oedema as high signal intensity on CSF
nulled images.

Results All patients showed substantial but variable perilesional
oedema, best demonstrated on FLAIR images. Perilesional
oedema was well seen as early as 15 hours post injury, suggesting
that some previous estimates of temporal evolution of this process
may have been incorrect [1]. In addition many images show
regions of restricted diffusion in the brain adjacent to the perile-
sional oedema, suggesting evolving pathophysiology with cytotoxic
oedema.

Discussion These results underline the superiority of MRI in
imaging the pathophysiological processes in acute head injury. The
diffusion weighted abnormalities that we observe are intriguing, but
their mechanism remains uncertain. The confounding effects of

Figure 1

(a) Diffusion image. (b) FLAIR image.

microhaemorrhage and high oxygen extraction may need to be
considered in the interpretation of such images.
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Introduction Because radiological densities are linearly correlated
with the physical densities in human tissue, the use of CT gives the
opportunity to measure in vivo the volume, weight and density of
the brain. BrainView is a software specially designed to compute
these parameters.

Methods DICOM images obtained from the cerebral CT (high-
speed advantage CT scan; GE medical system, USA) performed
for headache assessment in 10 patients (43118 years,
mean+SD) were analyzed. Each exam, acquired as 5-mm-thick-

Table 1

ness contiguous slices, was considered as normal by the neuro-
radiologist (AZ). As a first step, BrainView automatically excluded
extracranial compartments on each CT section by means of a
mathematical morphology-based algorithm. One single physician
(TL) then delineated on each section the two hemispheres, the
cerebellum, the brainstem and the intraventricular and subarach-
noid cerebrospinal fluid (CSF) according to anatomical landmarks.
The volume of each anatomical compartment was computed as the
number of voxels included in this compartment times the volume of
the voxel. The weight of each voxel was computed as its volume

Volume, weight and physical density of each compartment (mean *SD)

Right hemisphere  Left hemisphere CSF Cerebellum Brainstem Total intracranial
Volume (ml) 517 + 64 517 £ 61 130 + 60 143+ 19 25+5 1348 + 150
Weight (g) 534 + 66 534 + 64 132 £ 61 149 £ 20 26t 6 1392 + 155

Density (g/ml) 1.0334 £0.0012 1.0332 + 0.0011

1.0209 = 0.0012

1.0377 £0.0014 1.0278 £0.0016 1.0325 + 0.0014
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times its density knowing that the physical density of a voxel having
a radiological density of OHU (i.e. water) is 1 g/ml. The weight of
each compartment was computed by summing the weights of all
voxels composing it.

Results See Table 1.

Brain temperature changes during selective brain cooling

Discussion BrainView is a tool providing the measurements in vivo
of volume, weight and density of the human brain. It gives new
opportunities to assess the global and regional effects of anti-
edematous treatment as well as the permeability of the
brain—blood barrier in patients with intracranial hypertension.
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Introduction Induced hypothermia is used in patients with brain
injury [1,2]. During selective brain cooling (SBC), only the brain
temperature (7g) is reduced while the core temperature (7T)
remains unchanged [3]. Under normal conditions 75<T; however,
in some diseased states T3> T is found [4]. Since SBC renders
Tg<<T, heat deposition from incoming blood to brain tissue can
occur. The purpose of our animal study was 1) to investigate the
temperature changes that can arise during SBC and 2) relate them
to commonly encountered clinical situations (i.e. seizure activity,
hypercapnia) with respect to brain temperature.

Methods Experiments were conducted in artificially ventilated rats
under sedation with o-chloralose (40mg/kg per hour IP) and
d-tubocurarine (0.05 mg/kg per hour). Bicuculline (1 mg/kg; Sigma-
Aldrich, St Louis, MO, USA) was infused for generalized seizure
induction. The animal was placed on a heating blanket with its head
in a stereotaxic holder. Through a small burr hole a thermocouple
wire (Oxylite™; Oxford Optronix, Oxford, UK) was inserted to
measure the brain temperature in the cortex (1=18). The head was
covered with cotton balls to minimize heat loss to the environment.
SBC was achieved by a new approach: Tygon™ Ultra-Soft tubing
(R-1000, ID 3.2mm; SGPP Corp, Akron, OH, USA) was perfused
with water at +4°C. A V-shaped part of the tubing with inflow and
outflow was placed into the pharynx of the animal (n=8). The
temperature in the mouth during SBC was measured (n=2). To
raise pCO, to ca 80 mmHg, the ventilatory rate was halved.

Results With SBC Tg could be lowered to 33.1+1.23°C
(mean*SD) from 36.9+0.67°C (P<0.001). There was a trend

towards a lower T during SBC (from 36.90 to 36.44, P=0.22).
The temperature in the pharynx during SBC was 29.1£2.19°C.
From the lowest achieved SBC temperature Ty rose during CO,
challenge by 1.22+0.67°C which is significantly higher than the
increase of Ty seen without SBC (0.85+0.34°C, P<0.05). The
increase in Ty from the lowest SBC level during seizure was
2.08+0.35°C (1.15+0.55°C in non-SBC animals [P=0.001]).

Conclusion Significant cooling of the cortex could be achieved by
SBC from the pharynx in a rat model. Marked changes during
hypercapnia and with seizure activity were seen that partially
reversed the cooling effect of SBC. It therefore seems advisable to
avoid, for example, permissive hypercapnia in patients where SBC
is to be achieved. Whether the proposed approach to cool the
brain from the pharynx can be applied in a clinical setting needs to
be tested in larger animal species because of different anatomical
compositions.
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Background and objective of study The tracheal suction — a part
of routine care in ICU — is a nociceptive stimuli. We evaluated the
impact of remifentanil or propofol bolus on Bispectral index varia-
tions and cardiovascular response to tracheal suction in ICU
sedated patients.

Patients and methods Nineteen ICU sedated (midazolam),
mechanically ventilated patients were enrolled into a prospective
pilot study.

Observation Continuous monitoring BIS, cardiovascular parame-
ters measured before and after administration of drug (propofol
100mg or remifentanil 1 ug/kg), and after suctioning. All patients
received propofol, and for next routine suctioning remifentanil.

Results The steady-state BIS value was 52.21 +9.9. After admin-
istration of propofol and remifentanil, BIS decreased significantly:
31.5+15.9 vs 37.64+9.1, respectively. During the first minute
after suctioning, a higher increase in BIS level was observed for
remifentanil (72+16.28) than for propofol (63.14 £30). The mean
duration of returning the BIS value to baseline was for propofol
28.5% 7 min and for remifentanil 14.24+9 min (P<0.05). Systolic
arterial pressure was initially 125+12.97 mmHg and decreased
significantly after administration of propofol and remifentanil:
107.35+22.12mmHg vs 107.5+20.53 mmHg, respectively. After
suctioning SAP increased more for propofol (120 20.45 mmHg)
than for remifentanil (113.21+24.33 mmHg). The HR initially was
95.78£14.84bpm, and changed after administration of drugs:
94.85+17.61bpm vs 95.78+20.26bpm for propofol and
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remifentanil, respectively, and after suctioning: 100.64 £16.45 vs
97.43+20.62 bpm, respectively.
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Conclusion Propofol and remifentanil altered the BIS variation and
cardiovascular response to tracheal suctioning in similar way.
However, remifentanil seemed to be more effective in providing the
required level of sedation. We found BIS monitoring helpful during
routine care in the ICU.

The COX-2-specific inhibitor parecoxib sodium is opioid-sparing and improves pain relief as part of a multimodal

treatment strategy
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Background Opioid analgesics, although effective in managing
acute postoperative pain, are associated with side effects, which
can limit pain control and can delay recovery. Thus, multimodal
(combination) analgesia is often utilized to reduce opioid use and
improve pain relief. The opioid-sparing effects and analgesic effi-
cacy of parecoxib sodium (parecoxib), a novel injectable COX-2-
specific inhibitor, were evaluated in two postsurgical pain
models.

Methods In two multicenter, double-blind, randomized, placebo-
controlled studies, patients who had undergone either hip or knee
replacement received morphine by patient-controlled analgesia
(PCA) plus either parecoxib 20mg IV every 12 hours, parecoxib
40mg IV every 12 hours, or placebo. The total cumulative amount
of morphine used, pain intensity difference, pain relief, and
Patient’s Global Evaluation of Study Medication were assessed.

Results Parecoxib demonstrated significant opioid-sparing effects
in both surgical models. In the first 24 hours following surgery,
patients receiving parecoxib 20mg and 40 mg used 16-22% and

28-39% less morphine, respectively, than patients receiving
placebo. The effects of parecoxib on morphine consumption were
dose dependent and statistically significant. Despite this reduction
in morphine use, parecoxib-treated patients experienced signifi-
cantly improved pain relief and significant reductions in pain inten-
sity compared with patients receiving morphine alone. For example,
in the hip replacement model, 85.2% and 81.8% of patients in the
parecoxib 20 mg and 40 mg treatment groups were categorized as
having ‘a lot' or ‘complete’ pain relief compared with 61.9% of
patients receiving morphine alone (P<0.05). Consistent with
these findings, in both studies parecoxib-treated patients reported
a significantly better level of satisfaction with their medication than
those receiving morphine plus placebo. Parecoxib also demon-
strated significant reductions in some adverse events (fever and
vomiting) in the hip replacement model.

Conclusions Parecoxib in combination with morphine provides
significant opioid-sparing effects, and improved pain management
and patient satisfaction, in two major surgical pain models, com-
pared with morphine alone.
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Objectives To assess the efficacy and safety of a single dose of
parecoxib sodium 40mg IV given 30-45 min preoperatively, fol-
lowed by oral valdecoxib 40 mg every day for pain given for up to
7 days postsurgery.

Methods This was a multicenter, randomized, double-blind, paral-
lel-group trial. All patients received standard of care (SOC) fen-
tanyl on demand for pain during the immediate postoperative
period and acetaminophen 500 mg/hydrocodone 5mg PO every
4-6 hours as required (for pain) following discharge for up to day
7 postsurgery. The active arm received, in addition, parecoxib
sodium 40mg IV administered 30-45 min preoperatively and
valdecoxib 40 mg every day initiated 6—12 hours after surgery and
continued up to day 7 postsurgery. The comparator arm received
placebo (SOC) matched for the parecoxib sodium and valdecoxib.
Pain was evaluated daily using the modified Brief Pain Inventory
(mBPI) with ‘Worst Pain’ assessed using a 0—10 numerical rating
scale (NRS) where 10=worst pain imaginable.

Results In the cohort (n=223) during the immediate postoperative
period (4 hours), the parecoxib sodium group (n=119) required
significantly lower amounts of fentanyl (152.8ug vs 192.9ug:
P=0.011) than the comparator group (n=104). Significantly
fewer patients in the valdecoxib group required supplemental anal-
gesia over days 1-5 postsurgery (P<0.02). ‘Worst Pain’ scores
were also statistically significantly improved in the valdecoxib-
treated group compared with placebo (SOC). Percent of patients
reporting worst pain as none or mild (NRS<4) in the valdecoxib
and placebo (SOC) group on day1 was 63.1% vs 29.2%
(P<0.001); day 2 69.2% vs 56.0%. The most common adverse
events were nausea, headache, constipation, pain, fatigue and
diarrhea, which were comparable between groups.

Conclusions Preoperative administration of parecoxib sodium
40mg IV resulted in significant opioid sparing immediately follow-
ing laparoscopic cholecystectomy surgery. Valdecoxib 40 mg every
day provided significant opioid-sparing effects and reduc