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Hemodynamics in induced whole body hyperthermia
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Background: Whole body hyperthermia induced by radiative systems
has been used in therapy of malignant diseases for more than ten
years. Von Ardenne and co-workers have developed the ‘systemiche
Krebs-Mehrschritt-Therapic’ (sKMT), a combined regime including whole
body hyperthermia of 42°C, induced hyperglycaemia and relative
hyperoxaemia with additional application of chemotherapy. This
concept has been employed in a phase I/Il clinical study for patients
with metastatic colorectal carcinoma at the Virchow-Klinikum since
January 1997.

Methods: The sKMT concept was performed eleven times under
intravenous general anaesthesia, avoiding volatile anaesthetics. Core
temperatures of up to 42°C were reached stepwise by warming with
infrared-A-radiation (IRATHERM 2000°). During the whole procedure
blood glucose levels of 380-450 mg/dl were maintained as well as PaO,
levels above 200 mmHg. Extensive invasive monitoring was performed
in all patients including measurements with the REF-Ox-Pulmonary
artery catheter with continuous measuring of mixed venous saturation
(Baxter Explorer®) and invasive monitoring of arterial blood pressure.
Data for calculation of hemodynamic and gas exchange parameters
were collected four times, at temperatures of 37°C, 40°C, 41.8-42°C and
39°C, during measurements FiO, was 1.0 at all times. Fluids were given
in order to keep central-venous and Wedge pressure within normal
range during the whole procedure. Statistics were performed using the
Wilcoxon Test.

Results: Statistically significant differences were found between heart
rate, cardiac index and systemic vascular resistance comparing data at
37°C and 42°C. Heart rate and cardiac index increased to a maximum at
42°C (P < 0.0001) whereas systemic vascular resistance had its minimum
at 42°C (P < 0.0001). Mean arterial pressure dropped with increasing
temperature, differences were not significant. Calculation of stroke
volume index and ventricular volumes showed only a slight decrease in
endsystolic volumes with increasing temperature, the resulting differences
in right ventricular ejection fraction were marginally significant (P = 0.038)
comparing 42°C to baseline. Right ventricular stroke work index as well as
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mean pulmonary arterial pressure increased at 42°C (P = 0.0115 and P =
0.0037), pulmonary vascular resistance only dropped little compared to
systemic vascular resistance, left ventricular stroke work index even
dropped with increasing temperature, though showing no significant
difference. Values for mixed venous oxygen saturation did not vary
during therapy, pulmonary right-left shunt showed a temperature
associated increase (P = 0.0323) to a maximum at 42°C.

Conclusion: Under the procedure of skMT cardiac function in patients,
who do not have any pre-existing cardiac impairment, can be maintained
almost unchanged, ie with normal right and left ventricular pressure,
despite an increase in right ventricular stroke work
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Induced hyperthermia causes significant changes in lymphocytes
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Background: Changes in lymphocyte subpopulations are determined
under several clinical conditions eg during activation of the immune
system. Our aim was to analyze the influence of induced elevated body
temperatures on lymphocytes in patients without infections or other
physiological stimulators of the immune system. Therefore we examined
blood of patients with metastatic colorectal carcinoma during whole
body hyperthermia of 42°C caused by infrared-A-radiation. This is used as
part of so called ‘systemische Krebs-Mehrschritt-Therapie’ (sKMT), which
was started as a phase I/Il clinical study at Virchow-Klinikum in 1997.
Methods: Lymphocyte subpopulations were investigated by flow-
cytometry-analysis. Blood samples were obtained before beginning of
therapy at 37°C, at 40°C, at the end of the plateau of 42°C and after therapy
at 37°C again. Time between investigations was about 2 h. Subpopulations
were natural killer cells, T-Cells, IL2-Receptor on T-Cells, T4-Cells and T8-Cells.
Cell counts were compared by using a Wilcoxon rank sum test.

Results: The number of lymphocytes per nl decreased significantly from
37°C to 42°C (Fig. 1). This effect was mainly caused by a significant
decrease of the absolute T4-Cell count and a slight decrease of the T8-
Cell count with a resulting significant decrease of T-Cells. In addition, IL2-
Receptor expression on T-Cells, as a marker for activation, decreased
significantly. In contrast, the number of natural killer cells per nl
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increased. Looking for changes in relation between lymphocyte
subpopulations, we found a significant percentual decrease of T4-Cells
(Fig. 2), no percentual changes in T8-Cells but a significant percentual
increase of natural killer cells (Fig. 3). Effects were reversible and at the
last time-point at 37°C all examined parameters showed a tendency to
the initial values.

Conclusions: Elevated body temperatures up to 42°C induce a change in
lymphocytes which is similar to early responses of the immune system to
other stress situations or host response. For example natural killer cells
are known to increase in the early phase after severe trauma, whereas
the number of T4-Cells decreases in these patients. Thus, isolated
induced hyperthermia in absence of infections or other physiological
stimulators of the immune system seems to cause a kind of host
response. It seems remarkable, that these effects were reversible in a very
short time-period after decrease of temperature.

Acknowledgement: Supported by Deutsche Krebshilfe.
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Relationship between reactive hemophagocytic syndrome (RHS) and
multiple organ system failure (MOSF)
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Objective: To report two cases which show that severe RHS can be
reversible, can be a cause of cytopenia in the ICU, and can be associated
with MOSF. In both cases, a bone marrow aspirate showed histiocytes,
hypocellularity of all cell lines, and hemo- and erythrophagocytosis.

Case reports: 1) A 3 year-old boy with Mucha-Haberman syndrome was
admitted to the PICU for septic shock (Staphylococcus epidermidis and
Candida in blood), acute respiratory distress syndrome (ARDS), capillary
leak, acute renal failure, liver dysfunction, MOSF and RHS. PRISM Il
score was 13. The pancytopenia worsened (WBC: 900 cells/mm?>; Hb: 59
g/l; Plt: 36000/mm?), then resolved 2 months later. The patient required
mechanical ventilation for 6 weeks. Length of stay in ICU was 2
months.

2) A previously healthy 4 year-old girl was admitted to the PICU for
respiratory failure. PRISM Il score was 23. She developed ARDS,
cardiomyopathy with shock and complete atrio-ventricular block, capillary
leak, liver dysfunction and RHS (WBC: 1900 cells/mm?; Hb: 65 g/I; PlIt:
58000/mm?). Serology for respiratory syncitial virus was positive. The
duration of RHS was 20 days; length of mechanical ventilation was 16
days, and length of stay in the PICU was 3 weeks.

Conclusion: Both patients recovered completely; thus severe cases of
pediatric RHS can be reversible. These cases also show that RHS may be
a significant cause of cytopenia in the PICU. Data in the literature and
these cases suggest that RHS may be an integral part of MOSF: 1) RHS
appeared and disappeared with MOSF; 2) RHS and MOSF share similar
trigger events, such as infection or neoplasia; 3) increased level of
cytokines (IL-6, IFN-alpha and IL-2 receptor, etc.) are present both in
MOSF and RHS [1-3].
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LPS does not induce changes in hepatocellular microtubule cytoskeleton
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Introduction: Lipopolysaccharides (LPS) are known to be involved in the
pathogenesis of septic shock and multiorgan failure. It has been demonstrated
that LPS may cause changes in monocyte cytoskeleton and directly influence
assemblation of isolated microtubuli. As liver failure is increasingly observed
during septic shock we estimated the influence of LPS on microtubule
cytoskeleton of cultivated hepatocytes and human blood monocytes.
Methods: HepG2 cells, murine hepatocytes, or human monocytes
(positive control) were incubated with LPS FITC labelled or unlabelled
(0.1-200 pg/ml) up to 48 h. After staining with antibodies to tubulin and
tau proteins cells were analysed by fluorescence and laser scan confocal
microscopy. Activation of MAP-kinases was investigated by Western Blot
using phosphospecific antibodies.

Results: Immunofluorescence revealed that the cytoskeleton of
hepatocytes was not affected by LPS. Furthermore, no phosphorylation of
MAP-kinases was found after LPS-incubation. Mouse hepatocytes and
HepG2 cells did not accumulate FITC labelled LPS. In contrast, human
blood monocytes showed an accumulation of FITC-LPS, an activation of
MAP-kinases and changes in microtubule cytoskeleton.

Conclusions: Our results might explain the frequently observed late
onset of liver failure during sepsis-syndrom. Further studies on possible
protective factors in hepatocytes and the complex co-operation between
LPS and cytokines leading to hepatocellular damage are necessary.
Acknowledgement: Supported by Deutsche Forschungsgemeinschaft Re
653/5-1 and Thuringian Ministry of Science, Research and Culture F 3.1-
908/7-143.
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HepG2 hepatocytes express IFN-y, TNF-o, TGF-B, M-CSF, oncostatin-M,
ICAM-1, IL-4, IL-5, IL-7, IL-10, IL-11, IL-12 and IL-6 receptor genes in vitro
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Introduction: Pro- and antiinflammatory cytokines are known to be
involved in the pathogenesis of septic shock and multiple organ
dysfunction, including liver failure. Many lympho- and monokines may
alter hepatocellular function. Liver parenchymal cells themselves, in
contrast to mononuclears like Kupffer cells, are generally considered only
targets but not producers of these important mediators.

Methods: In order to investigate whether hepatocellular cells are a
potential source of various regulatory cytokines we have estimated the
multiple cytokine gene expression in the culture of well differentiated
human HepG2 hepatoma cells using RT-PCR.
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Results: Our findings demonstrate that HepG2 cells express mRNAs for
IFN-y, TNF-a,, TGF-B, M-CSF, oncostatin-M, ICAM-1, IL-4, IL-5, IL-7, IL-10, IL-
11, IL-12 and IL-6R. At the same time the expression of IL-1, IL-2, IL-3, IL-
6, CD40 ligand and IL-2R genes was not detected.

Conclusions: Hepatocytes are potential producers of a variety of
cytokines, some of them being able to regulate hepatocellular functions
directly, others are important regulators of leukocyte functions. Thus, on
the one hand, hepatocytes may express autoregulatory cytokines and, on
the other hand, influence the functions of other liver cells like Kupffer, Ito
or endothelial cells. Due to their large amount, liver parenchymal cells
could be an important source of systemically acting pro- and anti-
inflammatory and other regulatory cytokines.

Acknowledgement: Supported in part by grants from the Deutsche
Forschungsgemeinschaft (Re 653/5-1) and the Thuringian Ministry of
Science, Research and Culture (B301-95026).

Autoantibodies against oxidated low density lipoproteins (oLAb) and
procalcitonin (PCT) as prognostic markers for patients suffering from
sepsis and systemic inflammatory response syndrome (SIRS)
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Objective: To investigate the role of lipidperoxidation and infection
during acute sepsis we measured antoantibodies against oxidated LDL
(oLAb) and procalcitonin (PCT) comparing the neopterin as a marker of
macrophages activation and CRP as marker of inflammation.

Design: A prospective, descriptive cohort study.

Patients: 23 patients admitted to the ICU with verified sepsis (n=12, s=6)
or SIRS (n=11, s = 6).

Measurements and results: The clinical severity of the disease was
asessed using the APACHE Il score over a period of 24 h after admission.
Determination of serum levels of all parameters under study was
performed on daily drawn serum samples. Surviving septic patients
produced significantly increasing oLAbs (P < 0.001) as significantly
decreasing PCT levels (P < 0.001). In contrast, in non-survivors oLAbs
were decreasing (P < 0.05) and PCT levels were increasing (P < 0.05).

The identical effect was found for the SIRS group with the exception, that
the significance of PCT in survivors was slightly lower (P < 0.05).
Conclusion: Despite both patient groups were rather small, we consider
that the measurement of oLAb as well as PCT to be a useful prognostic
marker concerning the outcome of sepsis as well as of SIRS patients.

Endotoxin-induced adhesion of human red blood cells to vascular
endothelium does not depend on the presence of leukocytes but is
modified by different flow pattern

O Eichelbronner, A Sielenkdmper, G Cepinskas, | Chin-Yee, W Sibbald
University of Western Ontario, A.C. Burton Vascular Biology Laboratory,
London Health Sciences Centre, 375 South Street, N6A 4G5, London,
Ontario, Canada
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Introduction: Endotoxin-induced (ETX) adhesion of leucocytes to vascular
endothelial cells is a well investigated phenomenon. However, little is
known about the effects of endotoxin on erythrocyte-endothelial cell
interactions . The objective of this study was to investigate the effects of
ETX on adhesion of human red blood cells (RBC) to human vascular
endothelial cells (HUVEC) in the presence or absence of leukocytes and
under different conditions of flow.

Methods: Endothelial cells were obtained from human umbilical veins and
cultured as first and second passage monolayers and then grown to
complete confluency on cover slips. RBC were harvested from fresh blood
donated by healthy volunteers, washed with isotonic NaCl and
resuspended to a hematocrit of 30% in medium (M199, GIBCO, Canada).
Group A (n = 7) served as a control, whereas in group B, Cand D (n =7 in
each) both RBC and HUVECs were incubated with ETX (75 pg/ml) at 37°C
for 2 h. In group E whole blood was incubated with ETX and thereafter
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RBC were isolated as described above. The HUVEC coated cover slips were
placed in a flowing chamber and perfused with the RBC suspensions at a
flow rate of 0.65 ml/min in group A, B and E and 1.3 ml/min in group C. In
group D stop and go flow patterns found in the microcirculation of septic
animals were mimicked by applying a flow rate of 0.65 ml/min with four
stops (4-6 s) per minute. The flow chambers were arranged on a
microscope and connected to a video recording system. In each
experiment 15-20 sites of a defined area were recorded and analysed.
Results: The control group showed an adhesion of 71 + 8 cells/mm?.
Incubation of HUVECs and RBC with ETX increased RBC adhesion in
group B to 172 + 25 cells/mm? (P < 0.05). Incubation of whole blood
including leucocytes with ETX did not exhibit a different degree of
adhesion compared to group B. When flow rate was elevated to 1.3 ml/
min, the number of adherent RBC decreased to 89 + 20/mm? comparable
to the control group with a flow rate of 0.65 ml/min. In group D with
intermittent stops of flow, RBC adhesion increased to 274 + 35 cells/mm?
(P < 0.05) compared to control, group B and group C.

Conclusion: Incubation of RBC and HUVECs with endotoxin promoted
erythrocyte adhesion to human vascular endothelium. The presence of
leukocytes during the endotoxin exposure did not affect the degree of
adhesion. Elevating flow rate, however, reduced erythrocyte adhesion,
while stop and go flow pattern favoured erythrocyte adhesion. These
findings suggest that altered RBC may contribute to the microcirculatory
injury observed in sepsis.

Adhesion molecule, soluble adhesion molecule, and cytokine levels in
patients with severe burns

S Endo', H Nakae?, Y Yamada', K Inada®, S Taniguchi'

'Critical Care and Emergency Center, Iwate Medical University, 19-1
Uchimaru, Morioka 020, Japan; “Department of Critical Care Medicine, Akita
University Medical School, 1-1-1 Hondo, Akita 010, Japan; *Department of
Bacteriology, Iwate Medical University Medical School, 19-1 Uchimaru,
Morioka 020, Japan
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Object: We measured endotoxins, inflammatory cytokines and soluble
adhesion molecules in the blood of 17 severe burn patients to determine
the involvement of these factors in the pathophysiology in burn patients.
Design: Prospective study.

Patients: Seventeen patients with burns with a total burn surface area of
20% or more and a burn index of 15% or more.

Measurement and main results: Endotoxin was measured by an
endotoxin-specific assay. Tumor necrosis factor-a, interleukin 6 and
interleukin 8 were measured by an enzyme-linked immunosorbent assay.
Soluble adhesion molecules were also measured by an enzyme-linked
immunosorbent assay. CD11a, CD11b, and CD18 were measured by a flow
cytometry. Their levels were high in the non-surviving group, the septic
shock group, and the multiple organ dysfunction syndrome group,
suggesting the possibility of a close connection between them and the
evolution of the pathophysiology in patients with burns complicated by
infection (Table).

Conclusion: Soluble adhesion molecules were found to indirectly reflect
the level of endothelial cell adhesion molecules, suggesting that
inflammatory cytokines may also be involved as factors in their production.

Table (abstract P008). Comparisons of the factors in the
sepsis group and the sepsis-free group

Sepsis (-) (n=4) Sepsis (+) (n=13) P value
Endotoxin (pg/ml) 8.1 £ 10.1 125 £ 88 0.1630
TNF-ou (pg/ml) 74.5 + 587 638.1 + 7927 0.0151
IL-6 (pg/ml) 653 + 1124 7549 + 862.1 0.0346
IL-8 (pg/ml) 839+ 11.7 2809 + 1148 0.0168
SICAM-1 (ng/ml) 682.1 + 291.3 9246 + 542.1 0.0362
SELAM-1 (ng/ml) 2617 + 230 3421 + 534 0.0101
SVCAM-1 (ng/ml) 12451 £ 4226 30289 + 1861.2 0.0438
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Circulating markers of endothelial activation in acetaminophen induced
acute liver failure

W Bernal, P Langley, J Wendon

Institute of Liver Studies, Kings College Hospital, London SE5 9RS, UK
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Background: Once defined clinical criteria are fulfilled, survival following
acetaminophen overdose is very poor without emergency liver
transplantation. The early identification of patients developing multiple
organ failure (MOF) is important for prompt listing for transplantation.
MOF is associated with early elevations of the circulating markers of
endothelial activation E-Selectin, VCAM-1 and ICAM-1 and Von Willebrand
Factor (VWF). We determined their levels and those of Interleukin-6 (IL-6)
on admission in acetaminophen overdose patients, to evaluate their use
in the identification of those who would require transplantation.
Patients: Nine healthy controls and 20 patients were studied. Eleven
patients became encephalopathic and seven patients either died or
required emergency liver transplantation.

Methods: E-selectin, VCAM, ICAM, IL-6 and VWF were determined on
admission using commercial ELISA. Statistical testing used Mann-Whitney
U tests and Spearmans Rank correlation. Results were corrected for
multiple testing.

Results: All molecules assayed were significantly higher in patients than
controls (P, < 10™). IL-6 alone was higher in non survivors than survivors
[158 pg/ml (range 22-440) vs 32 pg/ml (3.5-177), P. < 0.05]. Adhesion
molecule levels were consistent with multiple organ failure of a non-
septic aetiology. VWF was elevated in those patients who became
encephalopathic : 371 U/dl (149-658) vs 178 U/dl (65-340), P < 0.04 and
correlated strongly with mean arterial pressure (r = 0.664, P < 0.005).
Conclusions: ICAM, VCAM and E-selectin are poorly predictive of
outcome in ALF, but suggest a non-septic aetiology of MOF. The
pathogenesis of encephalopathy may involve endothelial activation and
cardiovascular dysfunction. IL-6 appears the most useful early marker of a
poor outcome in ALF.

Circulating endothelial adhesion molecules in critically ill septic
patients

C Bouza Alvarez', M Sancho', A Velasco', N Longo2, P Sanchez-Mateos’
'Intensive Care Unit, General Universitario Gregorio Marafén, Madrid,Spain;
Immunology service, General Universitario Gregorio Mararidn, Madrid Spain
Critical Care 1998, 2(Suppl 1):P010

Introduction: Recently it has been demonstrated the importance of the
endothelium in the physiopathology of organ failure and death in
experimental sepsis and soluble forms of adhesion molecules have been
shown to be excellent markers of endothelial activation or even damage
in this setting [1] But their definite role in clinical sepsis has not been
clearly defined [2]. The objective of this study is to assess whether
circulating concentrations of endothelial adhesion molecules [endothelial
leukocyte adhesion molecule-1 (SLLAM-1) and intercellular adhesion
molecule-1 (sICAM-1)] can be used to define, confirm or predict the
outcome in critically ill septic patients.

Methods: Prospective, longitudinal, descriptive cohort study with no
therapeutic interventions in which participated 63 patients admitted to
the ICU with the clinical diagnosis of severe sepsis (21) or septic shock
(42) [3] and 10 healthy adults that served as controls. Blood samples from
and indwelling arterial catheter were collected from patients on days 1.3
and 7 after their admission to the ICU for measuring plasma
concentrations of sELAM-1 and sICAM-1 (ELISA, R&D Systems).
Additionally biological data (age, sex, APACHE I, blood leukocyte count,
platelet count, coagulation, haemodynamic and blood gas variables,
serum lactate levels, need of vassopressor support, culture results, SOFA
score, individual organ dysfunction) and mortality were obtained.
Statistical analysis was performed using Student t-test, Mann-Whitney
U test. P < 0.05 was considered significant.

Results: Plasma levels of SELAM-1 and sICAM-1 on day 1 and 3 were
significantly higher (P < 0.001) in septic patients than in controls. Patients
with bacteremia had higher levels of ICAM-1 on day 1 (P = 0.024) and 3
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(P = 0.008). Soluble levels of the molecules measured did not correlate
with any other clinical or laboratory parameter at admission. With regard
to outcome sELAM-1 on day 1 was significantly elevated in patients
that developed coagulopathy and ICAM-1 on day 3 in those patients
who developed shock (P = 0.007), acute renal failure (P = 0.02) or
coagulopathy (P = 0.05). Both levels of sELAM-1 and ICAM-1 were similar
in surviving and nonsurviving patients.
Conclusions: Plasma endothelial adhesion molecules concentrations are
elevated in critically ill septic patients but their levels show a high degree of
individual variation and have a poor global correlation with biological data
and final outcome. sICAM-1 on day 3 might be useful for identifying the
subgroup of patients who will develop multiorgan failure and therefore
could benefit from a more agressive preventive or therapeutic approach.
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Antibodies to ICAM-1 and PECAM-1 ameliorate pulmonary injury after
intestinal ischemia-reperfusion in the rat

A Borjesson, XD Wang, R Andersson

Department of Surgery, Lund University Hospital, 221 85 Lund, Sweden
Critical Care 1998, 2(Suppl 1):P011

Full text: Intestinal ischemia-reperfusion (I/R) gives rise to acute lung
injury characterized by neutrophil sequestration and microvascular injury.
Important mediators of I/R-associated injury include neutrophils and
platelet-activating factor (PAF). During conditions of inflammation
neutrophils and endothelial cells show an increased expression of
adhesion molecules. ICAM-1 on endothelial cells is needed for high
affinity bonds between neutrophils and endothelial cells, necessary for
the further transmigration of neutrophils, where PECAM-1 is involved.

In the present study, a significant increase in albumin leakage over
the pulmonary capillaries, as well as increased pulmonary MPO
(myeloperoxidase)-content was found in rats subjected to 30 min
intestinal ischemia (by clamping the superior mesenteric artery) followed
by 12 h reperfusion. Treatment with anti-ICAM-1 or anti-PECAM-1
monoclonal antibodies significantly reduced the otherwise occuring
increase in both albumin leakage and pulmonary MPO-content in
pancreatitis animals. There was also an increase in serum IL-1p levels
after intestinal I/R, which could be prevented by use of antibodies to
ICAM-1 and PECAM-1.

In conclusion we found that the acute lung injury seen after intestinal I/R
in the rat to a large extent could be prevented by blocking the adhesion/
transmigration process of pulmonary leukocytes.

Lipid peroxidation parameters and antioxidant status of critically ill
intensive care unit patients

KH Smolle', G Khoschsorur!, W Wonisch?, F Tatzber?

'Departments of Internal Medicine and Surgery, Karl Franzens University,
Graz, Austria; “Institute of Biochemistry, Karl Franzens University, Graz, Austria
Critical Care 1998, 2(Suppl 1):P012

Full text: Lipid peroxidation (LPO) is believed to play a crucial role in several
disorders involving free radical action. Especially intensive care unit (ICU)
patients suffer from situations, which lead to formation of free radicals and
subsequent LPO, eg septicemia, multi organ failure or ischemic situations.
Methods for the measurement of LPO products are usually restricted to
specialists due to relatively complicated methodology. On the other hand,
there is demand for routine methods to monitor LPO and/or antioxidative
capacity of ICU patients. The scope of this study was to evaluate and
compare some methods for the measurement of LPO products and
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antioxidant capacity with special respect to therapeutic intervention and
clinical outcome of the patients.

Ten consecutive ICU patients (2 female, 8 male) received daily antioxidant
infusions including glutamine. Blood samples were drawn daily at 8:00
and 11:00 a.m. before onset of infusion therapy. After the end of infusion
therapy, one sample was taken each day at 15:00 p.m. Each patient was
monitored for 6 to 8 consecutive days. Plasma was obtained by
centrifugation and was stored at -80°C until use. Malonic dialdehyde
(MDA) was determined by HPLC and used as a reference method. Total
antioxidant status (TAS, Randox, U.K.) was determined photometrically at
560 nm. Human antibodies against oxidised LDL (oLAb) were measured
by ELISA (EliTec, Austria) in addition to our routine diagnostic program.
During the observation period, one patient (male, 39 years) died, while all
others recovered. None of the three methods evaluated was clearly
indicative for the fatal outcome, although trends could be observed. Out
of more than 200 single determinations, less than 10% were within the
normal range for MDA (<0.7 pmol/l)and TAS (1.3-1.77 mmol/l). Every
third sample exceeded the normal range of MDA twofold (>1.4 umol/l),
and half of the samples gave antioxidant capacities of less than half of
the normal range of TAS (<0.7 mmol/l). In samples taken after antioxidant
therapy, there was a clear trend to higher TAS levels, but not high
enough to strike the normal range. Concerning oLAb titres, compared
with normal healthy subjects, we observed a significant trend towards
lower titres, especially in septicemic patients.

These data convincingly support the hypothesis, that LPO is one very
important factor in a great variety of disorders of ICU patients. Although
none of the parameters evaluated was indicative for the fatal outcome of
one patient, results obtained by these methods clearly showed the critical
situation of these ICU patients and were to some extent indicative for
therapeutical success. Due to their relative simplicity, TAS and oLAb can
be adapted to routine laboratories with clinical chemistry and/or ELISA
equipment. MDA measurement still requires a HPLC unit. From these
results it is tempting to speculate upon importance of antioxidant
therapies for the outcome of critically ill ICU patients, but further research
is necessary to find clear and convincing solutions for that aspect.
Dedication: The authors dedicate this study to Prof. H. Esterbauer, who
died in early 1997.

CD64 upregulation on peripheral granulocytes is not a marker of sepsis
and does not correlate with serum concentrations of granulocyte
colony-stimulating factor (G-CSF) in postoperative/posttraumatic
patients with severe sepsis

M Weiss', C Seligw, M Ruoff', H Feist', C Karcher', A Koch', A Reuter ',

EM Schneider?

'Department of Anesthesiology, Universitat, Ulm, Germany; “Department of
Experimental Anesthesiology, Universitat, Ulm, Germany
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Purpose: To study whether the modulation of the expression of CD64 on
the surface of neutrophils correlates with the inflammatory response and
changes in serum concentrations of G-CSF in postoperative/posttraumatic
patients with severe sepsis and septic shock.

Methods: Sixteen of these patients were studied upon admission to the
intensive care unit (ICU) staying for more than 5 days. In these patients, a
longitudinal analysis on the kinetics of leukocyte counts, the expression
of CD64 and G-CSF serum concentrations was performed on a daily basis
until discharge from the ICU. Surface expression was tested by flow
cytometry using a Coulter Epics XL-MCL (Coulter Electronis, Krefeld,
Germany). Results are expressed as a ratio between the mean channel
value of the CD64-positive granulocyte fraction and the isotype control
19G,, ie CD64/19G;.

Results: In all patients, CD64 was homogeneously expressed on all
granulocytes. Six out of the 16 patients responded with an increase in
CD64/1gG, > 2.5 following manifestation of an infectious focus. In the
remaining 10 patients CD64/lgG; remained or declined below 2.5 and
even below 1.5 despite bacterial infection, severe sepsis and septic shock.
High expression of CD64-density (ratio > 2.5) occured incidentally with
low serum concentrations of G-CSF (< 170 pg/ml) in individual patients
and vice versa, i. e, low CD64 ratio < 1.5 and high G-CSF (up to 65,000
pg/ml). In a single patient with shock not due to infection, CD64/I9G;
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remained below 1.7, despite serum concentrations of G-CSF up to 2300
pg/ml. Serum concentrations of G-CSF did not correlate with the
expression of CD64 (r = 0.02-0.61 for individual patients).

Conclusions: G-CSF has been proven a relevant hematopoietic factor to
cope with acute inflammation and sepsis in vivo. CD64 expression has
been suggested to indicate G-CSF serum activity and activation of
neutrophils in vivo, and to serve as a marker of sepsis. The non-
responsiveness of CD64 to G-CSF indicates that other factors must be
involved and that active counterregulatory effects occur in patients with
severe sepsis and septic shock. Thus, CD64 expression cannot serve as a
longterm marker of sepsis.

Selenium substitution in patients with severe systemic inflammatory
response syndrome (SIRS)

MWA Angstwurm, J Schottdorf, J Schopohl, R Gartner

Medizinische Klinik der Universitdt Minchen, Ziemssenstr, 1, 80336 Minchen,
Germany

Critical Care 1998, 2(Suppl 1):P014

Objective: To determine the effect of selenium substitution on morbidity
and mortality in patients with systemic inflammatory response syndrome
(SIRS).

Design: Controlled randomized prospective pilotstudy comparing
patients with or without selenium substitution in an intensive care unit of
an university hospital for internal medicine. 42 patients were included
with SIRS due to infection and a minimal APACHE-II score of 15 points on
the day of admission. The selenium substitution group (Se+) received
sodiumselenite during 9 days (535 pg for 3 days, 285 ug for 3 days and
155 pg for 3 days) and thereafter 35 pg per day i.v. (Se+, n = 2), the
control group (Se-) received 35 pg sodiumselenite throughout treatment
period (Se-, n = 21).

Interventions: Morbidity and clinical outcome was monitored by scoring
using the APACHE-III score, occurrence of acute renal failure, need and
length of mechanical ventilation and hospital mortality. Blood samples on
day 0, 3, 7 and 14 were analysed for serum selenium concentration and
glutathion peroxidase activity.

Main results: The median APACHE-III score on admission, age, sex,
underlying diseases, serum selenium levels and glutathion peroxidase
activities on admission were identical in both groups. In Se+ patients
serum selenium levels and glutathion peroxidase activity normalised
within 3 days, whereas in controls both parameters remained low (P <
0.0001). APACHE-IIl score improved on days 7 and 14 in the Se+ group
(P = 0.018). Hemofiltration of acute renal failure was necessary in 9 Se-
compared to 3 Se+ patients (P = 0.035). Overall mortality in Se- group
was 55 % versus 33.5 % in the Se+ group.

Conclusion: Selenium substitution in patients with SIRS improves clinical
outcome and reduces the incidence of acute renal failure.

Granulocyte colony-stimulating factor (G-CSF) enhances superoxide
production in acute liver failure (ALF): an in vivo effect

M Clapperton, J Wendon, N Rolando

Institute of Liver Studies, King's College School of Medicine and Dentistry,
London, UK

Critical Care 1998, 2(Suppl 1):P015

Methods: The in vitro ability of G-CSF to improve neutrophil superoxide
production has been previously demonstrated in ALF patients [1].
However, the in vivo effect on neutrophil function is unknown. Therefore
G-CSF was given to three groups of ALF patients (n = 6) as a daily
infusion at four different dosages (25, 50, 100 and 150 pg/m?).
Superoxide production was measured after fMLP stimulation, before and
at 24 and 96 h.

Results: See table.

G-CSF significantly enhanced superoxide production at 96 h (P < 0.05).
Furthermore, this effect was observed at doses below the standard
therapeutic dose of 150 pg/m?. Further studies are needed to determine
the therapeutic value of G-CSF in the prevention and treatment of
infection in ALF patients.
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Table (abstract PO15)

G-CSF Hours after G-CSF infusion

pg/m? 0h 24 h 9 h

25 4 (58.1) 2679 (62.7) 382.7 (40.6)
50 308.1 (17.2) 3393 (56.3) 592.0 (98.7)
100 5 (65.2) 2259 (52.6) 5(822)
150 4 (30.7) 357.0 (62.2) 3584 (454)
Reference

1. Rolando N, Clapperton M, et al: Effect of granulocyte colony stimulating
factor (G-CSF) on neutrophil function in patients with acute liver failure.
J Hepatol 1996, 25:100.

Pulmonary injury after intestinal ischemia and reperfusion injury:
effects of treatment with lexipafant, a PAF antagonist

A Borjesson, XD Wang, R Andersson

Department of Surgery, Lund University hospital, 221 85 Lund, Sweden
Critical Care 1998, 2(Suppl 1):P016

Full text: Intestinal ischemia and reperfusion (I/R) can lead to the
development of pulmonary injury characterized by increased leakage of
macromolecules over pulmonary capillaries, and leukocyte sequestration.
Important mediators of I/R-associated injury include polymorphonuclear
granulocytes (PMNs) and platelet-activating factor (PAF). PMNs exposed to
PAF demonstrate an increased expression of adhesion molecules, leading to
increased PMN-endothelial cell interactions. Once adherent, PAF can further
activate PMNs to increased respiratory burst activity and degranulation,
leading to damage of the pulmonary endothelium. In the present study, we
found an increased leakage of radiolabeled human serum albumin in the
lungs of rats after 30 min intestinal ischemia (by clamping of the superior
mesenteric artery) followed by 3 and 12 h reperfusion. The increased
leakage could at least in part be prevented by lexipafant, a potent PAF-
antagonist, administered intraperitoneally, after the onset of reperfusion.
Pulmonary myeloperoxidase (MPO) content also increased after intestinal I/
R, indicating PMN sequestration through the pulmonary endothelium. In
conclusion, pulmonary injury in the rat, characterized by increased leakage
of radiolabeled albumin over the endothelial barrier, correlated well with
increased pulmonary MPO-content, implying the involvement of PMNs in
the pathogenesis of remote organ injury after experimental intestinal I/R.
Treatment with a PAF antagonist, lexipafant, decreased the severity
of pulmonary damage. The potential clinical use of PAF-antagonists in
I/R-associated pulmonary injury remains to be evaluated.

Pentoxifylline in severe sepsis: a double-blind, randomized
placebo-controlled study

KH Staubach, J Schréder, P Zabel, F Stber

Dept. of Surgery, Medical University of Libeck and Kiel, Forschungszentrum
Borstel (Parkallee 35, D-23845 Borstel)

Critical Care 1998, 2(Suppl 1):P017

Full text: Pentoxifylline (POF) inhibits macrophage production of tumor
necrosis factor alpha (TNF) as a central mediator in sepsis. To evaluate the
therapeutic effect of POF in patients with sepsis a prospective, double-blind,
placebo-controlled study in two centers (Lubeck, Kiel) was performed. 51
patients were included and randomized to receive POF continuously (1 mg/
kg bw/h i.v.) or saline solution as placebo over 28 days maximally or until
patients were discharged from ICU or died. Bioactivity of TNF and interleukin
(IL)-6, MOF-score according to Goris as well as organ function were
determined at diagnosis, daily from day 1 to 7, on day 10, 14, 17, 21, 24 and
28 after diagnosis of sepsis. There were no differences in patients
characteristics at diagnosis concerning APACHE Il score [17 + 4 (mean * SD)]
for POF and 18 + 5 points for placebo), MOF-score (10.5 vs 10.7) or organ
function. At study entrance 23 of 27 patients in the POF-group and 21/24 in
the placebo-group had septic shock. No adverse effects of POF-treatment
were observed. The 28 day mortality rate was 30% (8/27) in POF treated

Page 6 of 60

patients and 33% (8/24) in the control group. Hospital mortality was 41%
(11/27) and 54% (13/24). Serum concentrations of TNF and IL-6 were not
significantly different throughout the evaluation. MOF-score was lower in
POF treated patients after day 4 compared to placebo treated patients
which reached significant differences on day 14 and 21 (P < 0.05, unpaired
t-test). PaO,/FioO,-ratio was significantly improved in POF treated patients
from day 10 (266 + 132) to day 21 (346 + 142) compared to the placebo
group (201 + 161 vs 221 + 112, P < 0.05 and P < 0.01 on day 14 and 17).
Pressure-adjusted heart rate (HRXCVP/MAP) was significantly improved from
day 6 to day 10 (P < 0.05) in patients treated with POF compared to the
control group. A multi-center trial is needed to evaluate the efficacy in
improving organ function and outcome in severe sepsis.

Treatment of severe sepsis in patients with highly elevated IL-6 levels
with anti-TNF monoclonal antibody MAK 195F: The Ramses study

K Reinhart

Department of Anesthesiology, Friedrich-Schiller-University, Jena, Germany
Critical Care 1998, 2(Suppl 1):P018

Full text: This prospective placebo-controlled double-blind clinical study
investigated the efficacy of the monoclonal anti-TNF antibody MAK 195F
(Afelimomab) compared to placebo in patients suffering from severe sepsis
and septic shock with highly ele