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MEETING ABSTRACTS

P0O1

Medical versus surgical treatment in supratentorial intracerebral
hemorrhage

S Schwarz, M Jauss, S Schwab, D Krieger, F Albert, W Hacke
Departments of Neurology and Neurosurgery, University of Heidelberg,
Im Neuenheimer Feld 400, Heidelberg 69120, Germany

Critical Care 1997, 1(Suppl 1):P001

Background and objectives: The optimal mode of treatment in
spontaneous supratentorial intracerebral hemorrhage (SICH) is
controversial. We assessed the value of hematoma evacuation in SICH in
a case—control study.

Methods: One hundred and forty-five patients with SICH without tumor
or vascular abnormalities. Indication for surgery were made upon
admission in 11 and after clinical deterioration in 13 patients. Assessed
were age, sex. Glasgow Coma Scale (GCS), pupillary reaction on
admission, localisation, etiology and hematoma volume, presence of
ventricular blood, and Glasgow Outcome Scale on discharge. From further
analysis patients > 80 years or with hematoma volume < 10 ml were
excluded. Statistical analysis included: (i) a multiple regression model to
determine prognostic factors; (i) comparison between medical and
surgical patients; (iii) matching the 24 evacuated with 24 medical patients
according to those parameters retained from the regression model and
additionally to other suspected factors influencing outcome; (iv)
comparison between both groups to confirm comparability; and (v)
testing for different outcome between the groups.

Results: Prognostic factors were GCS, hematoma volume and location. All
24 evacuated patients could be matched to a medically treated patient
regarding age, hematoma volume and location. GCS and pupillary
reaction. Differences between both groups could not be detected.
Outcome was not different between the medical and surgical group.
Conclusions: Hematoma evacuation does not improve outcome in
supratentorial spontaneous hemorrhages. Since mainly deteriorating
patients were evacuated, the only effect of hematoma evacuation may be
to stop deterioration rather than to improve overall outcome.

P002

Is ‘brain swelling’ a clinical particular kind of severe brain injury?
R Bertault, P Gomis, M Jaussaud, T Debonne

Intensive Care Unit (SEYS GA), University Center Hospital Reims France
Critical Care 1997, 1(Suppl 1):P002

Introduction: Brain swelling (BS) is a kind of response observed in 15%-—

20% of severe head injury. Its pathophysiology is not well known yet, and
its diagnosis is exclusively scanographic in emergency.

( BioMVed Central

Objectives: To determine a particular difference between BS and the
other kinds of severe brain injuries in their epidemiological, clinical,
biological signs and evolutive result.

Material and methods: In the past 5 years, among 400 severe brain
injured patients (gun shot excluded) with a Glasgow Coma Score < 8.88
(22%) showed scanographic BS: no mass lesion and ventricles, cortical
sulcal, basal cisterns effacement.

All patients were treated according to EBIC guidelines and epidemiological,
clinical, biological, evolutive parameters were compared to these of the
312 other patients with standard traumatic lesions (STL).

Results: Whereas severity is the same in the two groups (GCS-STL =
5.07 + 1.76/GCS-BS = 5.05 + 1.43), three parameters, age, coagulation and
evolution are different.

Age: BS is more frequent among young patients (STL = 40.31 £+ 20.42
years, BS = 25.92 + 10.14 years; P < 10™°). No patient > 50 years
developed BS. Is the reason a higher brain compliance in young
patients?

Coagulation: No biological sign is different in the two groups except
coagulopathy (STL = 30/254, BS 16/58; P = 0.02). More generally, BS
patients (haemorrhagic shock excluded) have an intravascular brain
thromboplastin rush which seems to show that BS does not result from
hyperhaemia only, but from mass commotion too (Table 1).

Evolution: After 6 months, BS patients seem to have a better Glasgow
outcome scale in regards with baseline GCS (Table 2).

Table 1 (abstract P002)

STL = 254 BS =58 P

Platelet (10/1) 288 + 105 145 + 30 < 0.0001
Prothrombin T (%) 78 + 14 63 + 14 < 0.0001
Fibrinogen (g/1) 2+06 174+£04 =003
Table 2 (abstract P002)

STL =312 BS =88 P
GOS 1-2 95 16
GOS 3 73 12 < 0.001
GOS 4-5 144 60
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Figure (abstract P002) In BS-GCS = 4-5, death and severe disability are
leaded by associated primary brain stem lesion or secondary uniform
herniation. In BS-GCS = 6-8, about 95% will get a social activity.
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Brain temperature monitoring and modulation in patients with severe
MCA infarction

S Schwab', S Schwarz', T Steiner!, A Asehoff?, W Hacke'

'Departments of Neurology; “Neurosurgery, University of Heidelberg, Im
Neuenheimer Feld 400, 69120 Heidelberg, Germany

Critical Care 1997, 1(Suppl 1):P003

Background and objectives: Brain temperature has been measured
only occasionally in humans. After head trauma a temperature
gradient in brain temperature compared to body temperature of up
to 3°C higher in the brain has been reported. Elevated temperature
is known to facilitate neuronal injury after ischemia. At present no
information concerning changes in brain temperature after acute
stroke is available.

Methods: In 15 patients who had suffered severe ischemic stroke in the
MCA territory, intracerebral temperature was recorded using two
different thermocouples, with intraventricular, epidural, and
parenchymatous measurements. Body-core temperature (Foley catheter
temperature) and jugular bulb temperature (n = 5) were recorded
simultaneously. Measures for reducing brain temperature were
compared.

Results: In all patients brain temperature exceeded body-core
temperature by at least up to 1°C (range 1.0-2.1°C). Temperature
in the ventricles exceeded epidural temperature by up to 2.0°C.
Brain temperature modulation was independent of single
pharmacological (paracetamol, metamizol) treatments. Only systemic
cooling was effective and sustained hypothermic (33-34°C) brain
temperatures.

Conclusion: After MCA stroke, human intracerebral temperature is
higher than central body-core temperature. There is also a temperature
gradient within the brain, with the ventricles warmer than the surface.
Mild hypothermia in the treatment of severe cerebral ischemia using
cooling blankets is both easy to perform and effective in the therapy of
severe hemispheric infarction.
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Study on brain protection of mild hypothermia in cardiopulmonary
resuscitation

J BingWen, Zhou Bin

Emergency Department of Chang Zheng Hospital, The Second Military
Medical University, Fengyang Road 415, Shanghai 200003, PR China
Critical Care 1997, 1(Suppl 1):P004

Cardiac arrest (CA) is often followed by postischemic-anoxic
encephalopathy. A ventricular fibrillation CA model in dogs was used
in this study to understand the effect of oxygen free radical (OFR)
and lactate (LA) in the postischemic-anoxic encephalopathy, and to
explore the effect and mechanism of mild hypothermia (32-36°C)
induced immediately with reperfusion after cardiac arrest
(resuscitation).

Results: (i) The SOD levels in blood and CSF after resuscitation were
lower than those before CA (P < 0.01), the LPO and LA levels in blood
and CSF were significantly higher than those before CA (P < 0.01). (ii) The
SOD level in CSF in mild hypothermia group was higher than that in
normothermia group (P < 0.05), the LPO level in CSF was significantly
lower than that in normothermia (P < 0.01). But the LA level in CSF and
the SOD, LPO and LA levels in blood were not significantly different
between these two groups, (i) The total brain histopathologic damage
scores in mild hypothermia group were lower than those in
normothermia group (P < 0.01).

Conclusions: (i) The OFR and LA have some important effect in
postischemic-anoxic encephalopathy. (ii) Mild hypothermia induced
immediately with reperfusion after CA may improve cerebral outcome.
(iii) The mechanism of this beneficial effect may be to reduce the
generation of OFR and to mitigate the lipid peroxidation induced by
OFR.

Effects of brain hypothermia for the patients with severe head injury
and post-resuscitation encephalopathy

H Kano, M Yoshida, H Imaizumi, Y Ito, S Sakano, M Sato, S Nara, K Mori,

S Sasaki, T Ichimura, J Saito, K Hatamoto, Y Kurata, Y Takeyama, M Kaneko
Department of Traumatology and Critical Care Medicine, Sapporo Medical
University School of Medicine, S-1, W-16, Chuo-Ku. Sapporo 060, Japan
Critical Care 1997, 1(Suppl 1):P005

Cerebral and extracerebral effects of mild hypothermia (core temperature
34°C) and moderate hypothermia (32°C) were studied in four patients
with severe head injury and two patients in post-resuscitation
encephalopathy. According to our cooling criteria, three patients applied
in moderate hypothermia, and three patients who were thought to be
unable to receive moderate hypothermia applied mild hypothermia.
Hypothermia was induced by cooling the patient’s body surface with
water-circulating blankets within a mean of 6 h. The cooling period was
determined with intracranial pressure (ICP) and other monitoring
parameters, and the range was 35 h to 9 days. The patients were
rewarmed at the rate of 0.5°C per 5 h, and the temperature change was
maintained within 2°C in a day.

Good recovery was observed in two out of three patients in the moderate
hypothermia group, and two out of three patients in the mild
hypothermia group. Two patients died from sepsis and disseminated
intravascular coagulation. As to extracerebral effects, patients had more
or less systemic complications, including hypotension, paralytic ileus,
hypokalemia, and decrease in platelet count. The moderate hypothermia
group was likely to have higher incidence and greater extent of
complication.

The tendency toward better outcome may indicate that hypothermia for
severe head injury and post-resuscitation encephalopathy is effective in
recovering the brain damage. Further investigation for indication and
method is required.
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Midlatency somatosensory evoked potentials and explicit memory
functions during recovery from propofol/sufentanil anaesthesia

| Rundshagen', P Bischoff', K Schnabel?, J Schulte am Esch’
"Universitats-Krankenhaus Eppendorf, Abt fir Andsthesiologie, Martinistral3e
52, 20246 Hamburg, Germany; “Max-Planck-Institute fir Bildungsforschung,
Lentseallee 94, 14195 Berlin, Germany

Critical Care 1997, 1(Suppl 1):P006

Adequate anaesthesia and avoiding awareness in patients is of major
concern for anaesthesiologists during anaesthesia. In a prospective study
midlatency somatosensory evoked potentials (SEP) were investigated in
relation to explicit memory function during recovery from propofol/
sufentanil anaesthesia.

After approval of the local Ethics Committee and written informed
consent 20 patients (43 + 12 years, 71 = 14 kg, ASA I-ll) were
included in the study. Anaesthesia was induced with 0.5 pg/kg
sufentanil, 2 mg/kg propofol and 0.1 mg/kg vecuronium. After
endotracheal intubation and normo-ventilation with FiO, 0.3
anaesthesia was maintained with 8 mg/kg/h propofol. SEPs were
recorded at Erb, C6 and C4’ (N20, P25, N35, P45, N50) following
electrical stimulation of the median nerve (3 Hz, intensity of twofold
motor threshold, 200/average, bandwidth 0.02-2 kHz). SEP recordings
were performed the day before surgery (AWAKE) and during
recovery from anaesthesia, until patients were able to identify a
shown object (RECOVERY). Monitoring included HR, MAP, P.,CO,,
Sa0,, arm and body temperature. The day after surgery patients
were interviewed about their memory of the recovery period and
classified into two groups: group 1, no memory; group 2, memory
for recovery period. Statistics: Student t-test with P < 0.05 significant.
Patients were able to identify a shown object 26 + 7 min after the end of
anaesthesia (RECOVERY). One day after anaesthesia nine patients did
remember events during the recovery period (group 2), while 11 patients
did not have any memory (group 1). At RECOVERY latencies P45 (45 + 6
versus 51 + 4 ms) and N50 (64 + 12 versus 78 + 9 ms) were significantly
shorter in the patients of group 2 than in group 1 (P < 0.05). The earlier
midlatency SEP components and amplitudes did not differ between the
two groups. In conclusion reversal of anaesthesia induced SEP changes of
latencies P45 and N50 may indicate recovery of explicit memory
functions after anaesthesia.

100, ms ] No Memory B Memory
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20
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Figure (abstract P006) Means and SD of SEP latencies 26 + 6 min after

anaesthesia. P < 0.05 between patients with (group 2) or without

memory (group1) for recovery period after 24 h; n = 20 patients.
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Pulsed ICA Doppler blood flow as a step in brain death diagnosis
T Erdem’, N Cakar', M Ozhabes?, L Telci', K Akpir'

'Department of Anestheiology and Intensive Care Medical Faculty of
Istanbul, Turkey; ZDepartmem of Radiodiagnostic, Medical Faculty of
University of Istanbul, Istanbul, Turkey

Critical Care 1997, 1(Suppl 1):P007

Introduction: Confirmation of brain death diagnosis, in addition to
clinical examination, requires demonstration absent of cerebral blood
flow with conventional cerebral angiography or magnetic resonance
angiography. Transcranial Doppler is an alternate method to conventional
cerebral angiography that is not invasive and does not require transport
of the patient to the radiology department.

Objective: To evaluate the role of ICA Doppler as a step tool in brain
death diagnosis.

Setting: A multidisciplinary ICU in our University Hospital.

Patients and methods: Twenty-four patients (mean age 23 + 3, 15 male,
9 female) with diffuse cerebral edema on CT and had conventional anti-
edema therapy were included in the study. In all patients at the time of
the study GSC:3, spontaneous respiration (apnea test) and brain stem
reflexes (including pupillary, corneal, oculocephalic, vestibulocephalic
reflexes, tracheal gag) atropine test were absent.

Bilateral pulsed ICA Doppler blood flow measurements were done with
Duplex (ATL ULTRAMARK 9/USA) and recorded. Extracranial blood flow
velocity patterns of internal carotid arteries were bilaterally detected
through the skin by a directional, 5-10 Hz pulsed-wave Doppler
ultrasound.

ICA blood flow cessation was determined by the observation of early and
small systolic spikes or reversal of blood flow in diastole.

Results: In |5 patients normal ICA blood flow, in three patients early small
systolic spikes and in six patients reversal of blood flow in diastole was
observed.

Conclusion: In diagnosis of brain death our experience confirms that
extracranial ICA Doppler in bedside is a clinically useful technique to
separate the patients for further investigation (carotid angiography or
magnetic resonance angiography). For 15 (63.5%) patients we could
decide that there is no need for this invasive confirmatory technique. If
transcranial Doppler is not available this non-invasive and most routinely
available ICA Doppler method can be a good step for diagnosis of
cerebral blood flow cessation in clinical brain death.

Relationship between brain tissue oxygen (PbrO,) and cerebral
perfusion pressure (CPP)

P Bruzzone, G Bellinzona, R Imberti, L Carnevale, S Noli, M Raimondi,

P Bianchi, RV Dionigi

Intensive Care Unit, 2nd Anaesthesiology Service, IRCCS Policlinico San
Matteo, Pavia, ltaly

Critical Care 1997, 1(Suppl 1):P008

Introduction: Ischemia is the leading cause of secondary brain damage
after severe head injury (SHI). Adequacy of cerebral oxygenation can be
assessed by monitoring: cerebral perfusion pressure (CPP), the driving
pressure of cerebral perfusion; oxygen saturation of jugular bulb (SjO,),
the ratio between global cerebral oxygen availability and consumption:
partial pressure of brain tissue oxygen (PbrO,), the driving pressure of
oxygen diffusion to mitochondria at tissue level [1,2].

Methods: Our preliminary evaluation of PbrO, in 10 patients with SHI
(GCS = 8), in which PbrO, was recorded for more than 7 days along with
CPP, is reported. Intracranial pressure (ICP) was measured with an
intraparenchymal fiberoptic transducer (Camino Laboratories), PbrO, was
measured with a Cark-Type catheter (Catheter PO, Micro-Probe, CMP,
Licox GMS, Kiel, Germany); CPP was obtained as difference between
mean ABP and mean ICP.

All patients, when ICP increased over 20 mmHg, were treated according
to a standard protocol: better sedation; moderate hyperventilation;
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Table (abstract P008)
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CPP Mean sd 95% Confidence for the CPP Mean sd 95% Confidence for the
classes mean classes mean

40-45 25.79 10.01 24.37 2720 70-75 37.23 19.76 36.83 3763

45-50 36.05 10.53 24.96 27.14 75-80 38.35 2047 37.97 38.74

50-55 25.82 11.73 25.09 26.54 80-85 36.33 20.73 35.95 36.72

55-60 29.60 14.48 2896 30.24 85-90 3512 16.53 34.68 35.56

60-65 31.98 18.36 3146 3249 >90 2813 12.58 27.86 2840

65-70 3335 19.99 3291 33.79

mannitol infusion; barbiturates. Two patients had severe and repeated
increases in ICP and eventually underwent surgery for evacuation of
hemorrhagic contusion.
Results: Data were collected every minute and analysed recoding CPP
values in classes of 5 mmHg between 40 and 90 mmHg and one class for
values over 90 mmHg. Using two way analysis of variance with CPP
classes and patients as factors, a significant dependency of mean PbrO,
from CPP can be demonstrated.
Conclusions: Although PbrO,, is directly influenced by PaO,, using
appropriate statistical methods and a large number of data, significant
low PbrO, values can be associated to a low cerebral perfusion pressure.
Individual PbrO, values depends from single patient and from PaO,. It is
difficult to define precisely a PbrO, value that can be used as a target for
treatment. With PaO, between 80 and 150 mmHg. PbrO, values between
25 and 40 are expected, but whatever value decreasing in spite of a
constant PaO, can be regarded is an alarming sign of impinging on
cerebral oxygenation
References
1. Dings J, Meixensberger J, Amschler J, Hamelbeck B, Roosen K: Brain tissue
pO, in relation to cerebral perfusion pressure, TCD findings and TCD-
CO,-reactivity after severe head injury. Acta Neurochir (Wien) 1996,
138:425-434.
2. van Santbrink H, Maas AIR, Avezaat CJJ: Continuous monitoring of partial
pressure of brain tissue oxygen in patients with severe head injury.
Neurosurgery 1996, 381:21-31.

P009

Usefulness of near-infrared spectroscopy for monitoring a cerebral
tissue oxygen saturation during cardio-pulmonary resuscitation (CPR)
M Homma', H Henmi', Y Otomo', J Inoue', K Mashiko', Y Yamamoto?,

T Otsuka'

'National Hospital Tokyo Disaster Medical Center, Tokyo, Japan; *Nippon
Medical School, Department of Emergency and Critical Care Medicine, Japan
Critical Care 1997, 1(Suppl 1):P009

Introduction: Near-infrared spectroscopy has been verified to be a
reliable monitoring method in detecting a regional cerebral tissue oxygen
saturation (rSO,) in the field of neurosurgery, cardiovascular surgery and
neonatal ICU. Cerebral tissue oxygenation is promptly and continuously
monitored during resuscitation, and moreover, we can compare the
efficacy among the resuscitation techniques with this method.

Materials and methods: In the 40 cardio-pulmonary arrest (CPA) cases,
rSO, was monitored during CPR with INVOS 3100A (SEMANTICS). A
traditional external CPR was started in all cases and an open chest CPR
was added in 10 cases. We also measured oxygen saturation of jugular
vein (SjO,) in 14 cases at regular intervals.

Results: Serial changes of rSO, were 27.6 + 10.7% at arrival, 32.7 £ 12.2%
during external CPR (n = 20), 36.2 + 5.8* during open chest CPR (n = 10),
and 61.3 £ 10.0% after return of spontaneous circulation (ROSC) (n = 10)
(mean + SD), and synchronous changes were observed according to
cessation and re-starting of CPR (*P < 0.02 and **P < 0.03 versus at
arrival). SjO, was measured in 8.6 + 3.1 min after the arrival, and initial
SjO, during external CPR was 16.3 + 9.8%. In some cases, increased
bicarbonate concentration was observed probably due to the reflux from
the infusions through central venous catheter.

Conclusions: Near-infrared spectroscopy is rapid, noninvasive, and easily
applied monitoring system during resuscitation for CPA patients, and our

data demonstrated to be a reliable monitoring method in detecting a
cerebral tissue oxygenation. On the other hand, SjO, is invasive, time-
consuming method, and is not always accurate because of to-and-fro flow.

PO10

Selectins in multiple injured patients with severe head trauma

T Kerner, S Hofler, D Keh, S Spielmann, M Gerlach, K Falke, HP Adams,

H Gerlach

Clinic of Anesthesiology and Intensive Care Medicine, Virchow-Klinikum,
Humboldt University of Berlin, Germany

Critical Care 1997, 1(Suppl 1):P010

High mortality rates days or weeks after multiple injury are often due to
multiple organ dysfunction (MODS). Recent studies put a close view to
the course of immunological mediators as the members of the selectin
family to figure out their contribution to shock, sepsis and organ failure
[1]. Brain contusion is supposed to cause cellular infiltrates and
inflammation in brain tissue [2].

P-selectin (CD62P) is stored in endothelial cells (EC) Wiebel-Palade-bodies
and in thrombocytes. It is rapidly released after cell activation. E-selectin
(CD62E) is expressed on the cell surface of EC and shed from there after
IL-1/TNF stimulation. L-selectin (CD62L) can be found on the surface of
leukocytes. Cell activation leads to shed L-selectin by proteolytic
processes [3].

We examined soluble E- and P-selectin and L-selectin on B-lymphocytes
in multiple injured patients without or with moderate or with severe
head injury. The classification of head injury was performed following the
injury severity score (ISS) (0-2 pts, moderate; 3-5 pts, severe head injury).
sE-, P- and L-selectin were- measured in 51 multiple injured patients with
samples taken on 10 time points (from the location of the accident = 0 h
to the 6th post-traumatic day = 144 h) by using commercially available
standardized enzyme-linked immunoassays (ELISA). CD62L levels on
leukocyte subpopulations were detected using the monoclonal antibodies
CD62L (LECAM-1), CD3 (T-cell), CD19 (B-cell), CD14 (monocyte) and a
standard flow cytometer.

Table 1 (abstract P010)

Table 1 soluble P-Selectin

1604
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ISS head
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Table 2 (abstract P010)

Table 2 soluble L-Selectin”

Table 3 (abstract P010)

masn Table 3 L-Selectin on CD19+ Lymphocytes

| flucrescence
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Table 1 demonstrates the very early increase of sP-selectin in patients with severe
head injury (P = 0.0001) compared to those with moderate or no head injury.
Table 2 illustrates the later increase (P = 0.0026) of sL-selectin levels
(72 h) in severe head injured individuals while L-selectin on CD19+
B-lymphocytes is expressed significantly stronger (P = 0.0001) in the very
early post-traumatic phase (0-24 h) = Table 3.

The gravity of head trauma seems to influence the immunological

response and subsequently the cell-cell interactions.

Acknowledgement: Supported by the BMVg, Grant InSan 1 0993-V-1296.
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Tau in serum and CSF during cerebral injury

P Van Droogenbroeck, R De Jongh, G Kenis, G Vundelinckx, J Monstrey,

R Heylen
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Introduction: Elevated levels of neuron-specific proteins, such as neuron-
specific enolase (NSE) and/or neuromodulin in serum or cerebrospinal
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Figure (abstract PO11)

fluid (CSF) of brain trauma patients are of prognostic value for the
patients’ outcome. Recently tau, a neuron-specific microtubule-associated
protein, has been found to be elevated in CSF of Alzheimer patients. This
elevation is at least partially due to loss of neuronal cells. Until now tau
has not been detected in serum. Therefore, we investigated whether tau
in serum or CSF can be used as a marker for neuronal loss in patients
with various forms of acute cerebral injury.

Materials and methods: Consecutive samples of CSF and serum of
patients admitted to the intensive care unit with cerebrospinal drain were
simultaneously drawn on a daily basis. Tau was determined by Innotest
hTau antigen (Innogenetics, Gent, Belgium).

Results: Forty-four CSF and serum samples were evaluated from eight
patients suffering craniocerebral trauma (n = 4, GCS < 8, 2 survivals), tumor
surgery complicated with massive edema (n = 1, survived), subarachnoidal
hemorrhage (SAH, n = 1, GCS < 6, survived) and intracerebral hemorrhage
(n = 1, died). In CSF, tau was correlated (r’= 0.406, P < 0.01) with
neuromodulin. In CSF, the lowest maximal tau values were found in the
patient with SAH (628 pg/ml) well above the normal levels 150-200 pg/ml
found in control patients. The other patients had very high tau
concentrations (maximal values > 10,000 pg/ml). No correlation was found
between tau and total protein concentrations or the serum/CSF albumin
quotient. In this preliminary study we found no correlation with survival,
severity of the disease or outcome. Tau was found to be increased in the
serum in all trauma patients (182 to 1200 pg/ml), but not in the others.
Conclusion: Tau is increased in CSF after severe cerebral injury indicating
the occurrence of recent neuronal damage. A further increase of tau in
CSF after admission implies a secondary neuronal damage. Craniocerebral
trauma, accompanied by damage to the blood-brain barrier, results in
detection of tau in serum.

P012

Early measurement of double negative (CD4-CD8) T-cells as a possible
predictor for MODS after severe blunt trauma?

O Ahlers, D Keh, M Gerlach, T Kerner, S Spielmann, K Falke, HP Adams,

H Gerlach

Clinic of Anesthesiology and Intensive Care Medicine, Virchow Clinic,
Humboldt University, Berlin, Germany

Critical Care 1997, 1(Suppl 1):P012

The exact pathogenesis of the multiple organ dysfunction syndrome
(MODS) as the leading cause of late postinjury death is still unclear. We
investigated 35 patients with an injury severity score (ISS) greater than 15
(range: 17 to 50, mean 30) and an age greater than 16) years (range: 16 to
89; mean: 38.1 years) during the first 6 days after severe blunt trauma.
Patients who died within the first 24 h were excluded. The clinical state of
the patients was - among various other clinical parameters and scores -
examined by daily calculating of the multiple organ failure score according
to Goris et al. To recognize immunological alterations in the early
postinjury phase, we observed several subpopulations of lymphocytes
(labelled with monoclonal antibodies and analysed by flow cytometry) at
10 times, starting at the site of accident.
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Figure (abstract P012) Numbers of double negative T-cells during the first 144 h after severe blunt trauma. Patients, who get a severe MODS (Goris-
score = 5) during the first 6 days after injury, have initial (site of accident/emergency room) significant higher cell numbers as the other patients (P <
0.0001). Ten timepoints are summarized to four groups due to statistical reasons.
J

Two of the regarded cell-groups were T-lymphocytes (CD3¥) and one of
their subpopulations, the double negative T-cells (CD3* CD4CD8’). The
vast majority of these cells are ?d-T-cells [1], a little cell population (1 to 9%
of the T-cells) which expresses another T-cell receptor as the longer known
aB-T-cells. To ascertain that the examined cells were really ?d-T-cells, we
additionally labelled the cells of the last seven patients with ?d-antibodies,
compared both groups and noticed that they were corresponding.
?d-T-cells are completely different from aB-T-cells, eg they do not show
MHC-restriction. Although their exact function remains still (10 years after
discovery) unknown, they have some characteristics which seem to be
very interesting for our examination [2,3]: (i) Their prominent residence
epithelial tissues, primary in the intestines, an area which is strongly
involved into the early pathogenesis of MODS. (ii) They show a rapid
mobilisation in the early response to infections. (iii) They have
immunoregulating functions for the specific and non-specific immune
system and they secrete many lymphokines.

Corresponding with these functional descriptions, we found significant
differences (Wilcoxon two sample test for groups of cases: P < 0.0001) in
the counts of double negative T-cells during the first two samples (site of
accident and emergency room) (Fig). The patients with severe MODS
(reaching a Goris-score of = 5 during the observation period) showed high
cell counts whereas the other patients showed low cell counts (moderate:
Pys = 38/pl, Psg = 56/pl, P;s, = 72/ severe: Pys = 159/ul. Pso = 181/pl. P75 =
272/yl). To exclude the possibility that this effect would not be limited on ?
d-T-cells, but would be characteristic for all T-cells or for all ymphocytes,
we examined the ratio of ?d-T-cells to all T-cells and we saw a less clear,
but significant and similar picture (moderate: P,5s = 3.2%. Psy = 5.4%, P;5 =
7.25%; severe: Pys = 7.75%, Pso = 9.55%, Py5 = 14%). We further controlled
the influence of other clinical parameters on the MODS (by using Fisher’s
Exact Test), but we found no statistical connection between any other
clinical parameter and the multiple organ dysfunction.

Thus the MODS seems to be related with the number of ?d-T-
lymphocytes in the first hour after severe blunt trauma.
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Background: The soluble members of the selectin family (L-, E- and
P-selectin) as well as the cell-linked L-selectin play a key role in
leukocyte - endothelial-thrombocyte interaction as they are known to
promote leukocyte rolling and tethering under flow conditions [1] .
Altered sL-, sP- and sE-selectin levels are made responsible for the
development of different complications in intensive care medicine as
ARDS [2], reperfusion injury [3] and other inflammatory disorders.
Objective: To determine if the plasma levels of L-, E-, and P-selectin and
the expression of L-selectin on different leukocyte subpopulations in the
very early post-traumatic phase and the first critical week on the ICU
differ between patients with multiple organ dysfunction (MODS) or SIRS
and those without, 51 polytraumatized patients were examined.
Methods: Blood withdrawn from 51 severely injured patients (Injury
Severity Score 17-75, average 32.5; age 16-89, average 38.4 years) at
10 time points from the site of accident during the following 6 days
(144 h) in the ICU was studied by using the Coulter Epics XL flow
cytometer and monoclonal antibodies against CD3, CD19, CD14 and
CD62L. Cytometry data are shown as the mean fluorescence of CD62L on
B- and T-lymphocytes, monocytes and PMN. Soluble L-, E- and P-selectin
levels in plasma were measured by using commercial ELISAs by R&D and
Bender. Statistical significances were calculated with Wilcoxon test.
Results: As an example for the alterations in expression of CD62L on
leukocytes, Table 1 shows the significant difference in CD62L (LECAM-1)
on CD14+ peripheral mononuclear cells in patients who reached = 5
points in the daily Organ Dysfunction Score (Goris et al) during day 1 and
6 (P = 0.0006), similar to CD62L on CD19+ B-lymphocytes (P = 0.0001)
and on CD3+ T-lymphocytes (P = 0.0001) (data not shown).
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Table 2 illustrates the increase of sL-selectin plasma levels starting 48 h
after trauma and growing to day six in patients who will develop severe
MODS (ie = 5 points in the ODF score) after the 6th post-traumatic day,
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compared to those with moderate (1-4 points) and without organ
dysfunction (P = 0.0001).
Table 3 shows the high increase of soluble E-selectin beginning 24 h after
trauma and remaining on elevated level in patients who will develop
severe MODS (ie = 5 points in the ODF score) after the 6th post-
traumatic day, compared to those with moderate (1-4 points) and
without organ dysfunction (P = 0.0018).
Discussion: While the early cellular response on multiple trauma shows
differences in the amount of expressed CD62L on leukocytes parallel to
the clinical situation concerning organ dysfunction, the sE- and sL-selectin
levels are increased in patients with a later onset of MODS. Any
prospective value of selectin levels for early clinical intervention should
be the subject of further investigations.
Acknowledgement: Supported by BMVg Grant InSan 1 0993-V-1296.
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The consequences of severe sepsis syndrome and septic shock include
inadequate perfusion of organs and eventually organ failure. Organ
hypoperfusion results in anaerobic glucose metabolism, metabolic acidosis
and a predominant eatabolic state. The baseline levels of cytokines such as
TNF and IL6 correlate with the number of organ hypoperfusions and with
well known clinical laboratory markers for these metabolic changes.

Five hundred and fifty-three patients (pts) with sepsis syndrome were treated
with a 30 min infusion of 3 or 15 mg/kg of a murine monoclonal antibody to
human TNF or placebo. Plasma levels of 504 pts prior to infusion (baseline)
and 1 h after infusion were analysed for TNF (ELISA) and 116 (B9' bioassay).
At baseline there was a significant correlation between cytokine levels,
particularly IL6, and the number of organ hypoperfusions (TNF: 55.0 pg/ml
for | organ hypoperfusion to 100.0 pg/ml for 5 organ hypoperfusions, P =
0.0002; IL6: 1.69 ng/ml for | organ hypoperfusion to 25.02 ng/ml for 5 organ
hypoperfusions, P < 0.0001). Likewise, the number of organs failing (range
from 0 to 5) prior to infusion was significantly correlated with either cytokine
(TNF: P = 0.0072; IL6: P = 0.0032: Kruskal-Wallis). The baseline levels of TNF
and/or IL6 were also significantly correlated with arterial blood pH (TNF:
r=-0.0709. P = 0.1715: IL6: r = -0.1966, P < 0.0001), plasma lactate (TNF: r =
0.3861, P < 0.0001; IL6: r = 0.3984, P < 0.0001), total serum protein/albumin
(TNF: r = -0.1073. P = 0.0544; IL6: r = -0.1642, P = 0.0031) or urea (TNF: r =
0.2517, P < 0.0001; IL6: r = 0.0561, P = 0.2815), as well as with laboratory
markers for renal failure and DIC such as serum creatinine (TNF: r = 0.3716,
P < 0.0001: IL6: r = 0.1903. P = 0.0002), partial thromboplastin time (PTT)
(TNF: r = 0.2042. P = 0.0001; IL6: r = 0.2940, P < 0.0001) and platelet count
(TNF: r =-0.2777, P < 0.0001: IL6: r =-0.2190, P < 0.0001).
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Introduction: Leukemia inhibitory factor (LIF), a glycosylated single chain
polypeptide, induces differentiation in and suppression of leukemia cell
lines. It switches signalling of autonomic nerves from adrenergic to
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cholinergic mode. stimulates the acute phase response and has profound
effects on fat metabolism, calcium homeostasis and participates in
hematopoiesis. Depending on priming or its concentration. LIF influences
neutrophil chemotaxis and activation. This pleiotrophic cytokine is
secreted by different nucleated cells after stimulation with LPS or other
cytokines. LIF participates in the pathophysiology of several diseases and
the protein is found to be increased in urine during urinary tract
infection. The aim of this preliminary study was to evaluate the presence
of LIF in urine and serum in an ICU population.

Materials and methods: Blood and urine was drawn from patients
responding to the sepsis criteria with detected site of infection (group
SEPS, n = 17). Pro-operative patients without signs of infection and
negative microbiologic assays served as control (group CONT, n = 37).
Weekly, serial urine samples were drawn from neonates which had no
evidence of infection (group NCONT, n = 23) or with infection during one
of the samplings (group NINF, n = 7). LIF was determined by ELISA with
detection limit of 10 pg/ml.

Results: In group CONT urinary LIF was low (mean + SEM: 17.5 + 5 pg/ml)
and serum LIF was only detectable in five patients (< 23 pg/ml). Compared
to group CONT, urinary LIF in group SEPS was significantly higher (105 +
50 pg/ml). Serum LIF was significantly more detected in group SEPS (n = 6,
range up to 274 pg/ml). No correlation was found between urinary and
serum LIF concentrations; No detectable LIF was found in urine of group
NCONT. Two patients of group NINF (5 samples) with MRSE sepsis had
increased urinary LIF.

Discussion: Serum or urinary LIF levels may increase during sepsis, but
LIF cannot be used as diagnostic marker for the diagnosis of urinary tract
infection or sepsis. The wide range of LIF concentrations in urine or
serum indicate the magnitude of regulatoy factors of LIF secretion.
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Introduction: Lipopolysaccharide (endotoxin) is a potent inducer of a
complex pattern of pre-inflammatory and anti-inflammatory cytokines
that generate a predictable pathophysiologic response in animal and
healthy human subjects. However, measuring endotoxin in the blood or
serum of critically ill patients has been problematic.

We have recently developed an assay for endotoxin in whole blood
which is rapid and reliable. Using chemiluminescent technology. primed
patient neutrophils mixed with an anti-endotoxin antibody are analysed
for respiratory burst activity corresponding to neutrophil recognition
of complexes of endotoxin and anti-endotoxin antibody. The
chemiluminescent assay provides reliable quantitation of whole blood
endotoxin and provides a method of measurement of the in vivo state
of activation (cl-max) and immunocompetence (responsiveness) of
circulating neutrophils.

Purpose: To validate the utility of the chemiluminescent assay tor
simultaneous measurement of endotoxemia, and neutrophil activation
and responsiveness in a cohort of critically ill patients.

Methods: Using the chemiluminescent assay, we measured endotoxin
levels in whole blood samples from 64 consecutive patients who met the
SCCM/ACCP Consensus Conference criteria tor sepsis and 20 non-septic
patients in our 36 bed Medical-Surgical ICU. Each patient sample was
analysed in duplicate. Anti-endotoxin antibody was added to the first
sample to aid in the measurement of endotoxin, then the second sample
is challenged with a maximum stimulatory dose of endotoxin (800pg/ml)
to allow endotoxin quantitation and measure the state of neutrophil
activation is assessed by the maximal chemiluminescent response. The
cl-max is proportional to the number of neutrophils and degree of
activation. The responsiveness is a measure of the normalized level
of activation of neutrophils by a maximal antigen-antibody challenge
(LPS-anti-LPS immune complex).
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Category  n  LPS (pg/ml) Cl-max (counts/min) Responsiveness
Control 30 - 12 (£ 08) 470 (+ 15)
Non-sepsis 20 226.0 (+ 345) 7. (£ 5.6)* 435 (£ 17)

Sepsis 64 4042 (+3538)t 120 (+ 11.8)*" 290 (+ 24)

P = 0.0001 versus control, *P = 0.001 versus non-sepsis, P = 0.05.

Results: Compared to healthy controls, non-septic patients have a
significantly higher cl-max (1.2 + 0.8 versus 7.1 + 5.6. P = 0.0001) but
similar responsiveness (47.0 £ 14.6 versus 43.5 £ 16.7, P = 0.95). Septic
patients were significantly different from controls with regard to el-max
and responsiveness but also to critically ill, non-septic patients (see
Table). Mean endotoxin levels were significantly different between non-
septic and septic patients. Results follow (+ SD).

Conclusions: The chemiluminescence assay can identify a group of
patients who have significant endotoxemia. Furthermore, the assay
contributes information on the state of activation (cl-max) and potential
responsiveness of circulating neutrophils. The assay provides a reliable
and rapid method to assess neutrophil activation and opsonin dependent
immunocompetence and may serve as a clinical tool for selecting
patients who may benefit from anti-endotoxin strategies.
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We have studied in vitro the effect of lactoferrin on the proliferative
response of peripheral blood mononuclear cells and their ability to
produce IL-6 and TNF-alpha in three groups of patients - septic survivors,
septic non-survivors and patients after multiple organ injury. Lactoferrin is
an iron-binding glycoprotein with a wide spectrum of biological activities
(Ann Rev Nutr 1995, 15:93). It may contribute to the protection against
pathogens and their metabolites by enhancing phagocytosis, cell
adherence, and controlling release of pro-in