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Work up to rule out perioperative myocardial infarction: is it overused?

SK Appavu, TR Haley, A Khorasani and SR Patel

Departments of Surgery and Anesthesiology, Cook County Hospital and the Department of Surgery, University of lllinois College

of Medicine, Chicago, Illlinois, USA

The awareness of the diagnostic difficulty and the docu-
mented high mortality risk of perioperative myocardial
infarction (PMI) has led to the wide use of work up to
rule out PMI after major noncardiac operations. This has
caused stable postoperative patients to be kept in moni-
tored hospital beds for extended periods of time and to
be subjected to additional tests. We hypothesized that
the mortality of PMI is high and, therefore, the wide use
of postoperative work up to identify these patients is jus-
tifiable. We performed the following study to prove our
hypothesis. All patients in the recovery room after major
noncardiac operations who underwent work up to rule
out PMI were identified and followed. The PMI work up
included care in an electronically monitored unit, physical
assessment, continuous ECG monitoring, and three 12-
lead electrocardiograms and cardiac enzymes obtained
at six to eight hour intervals. Data collection included
patient demographics; preoperative cardiac risk factors;
incidence of intraoperative hypotension, hemorrhage and
ECG changes; type of anesthesia and operative proce-
dures and their durations; postoperative ECG and
cardiac enzyme results; the incidence of PMI and patient
outcome.

Two hundred patients were studied; 85 males and 115
females. Their mean age was 62.9 years. Preexisting con-
ditions included hypertension in 162 patients, peripheral
arterial disease in 102, diabetes mellitus in 97, angina in
30, previous myocardial infarction in 41, and smoking in
107. Of 200 patients, 164 had an abnormal preoperative
ECG. Vascular operations were performed in 104
patients, nonvascular abdominal operations in 48, and
other operations in the remaining 48. Intraoperatively,
hypotension occurred in 29 patients, blood loss of
>500 ml in 25 and ECG changes in 10. There were no
deaths. PMI occurred in 5/200 (2.5%) patients. Four had
undergone vascular operations and one had had an
abdominal operation. The mean age of the patients with
PMI was 64.2 years. The duration of operation and blood
loss were similar to those of patients without PMI. None of
these patients developed cardiac failure or cardiogenic
shock and none of them died.

Conclusion: The incidence of PMI among patients undergo-
ing noncardiac surgery is low and its mortality is negligible.
Physicians should become more selective in the use of moni-
tored beds and in the ordering of a work up to rule out PMI.

Relationship between cardiac troponin I (cTnl) release during cardiac operations and myocardial

cell death

JF Vazquez-Jimenez*, Ma Qingt, B Klosterhalfen#, O Liakopoulos*, G von Bernutht, BJ Messmer* and M-C Seghayet
Department. of Cardiac Surgery* Pediatric Cardiology’, Pathology*, Aachen University of Technology, Pauwelsstrasse. 30,

D-52057, Aachen, Germany

Aims: To study the relationship between myocardial release
of ¢cTnl and myocardial cell death as assessed by the
amount of apoptosis and necrosis after cardiac surgery.

Methods: Eighteen young pigs were operated on with
standardized cardiopulmonary bypass (CPB). Release of
cTnl in the cardiac lymph (CL), coronary sinus (CS), and
arterial blood (A) was related to postoperative myocardial
cell death by both necrosis and apoptosis. Apoptotic cells
were detected by a TUNEL detection kit. Necrotic cells
were counted by light microscopy.

Results: In all animals, cTnl was significantly released and
reached peak values observed simultaneously in A (cTnl,

20.1%2.6 ng/ml) (mean £SEM), CS (19.5%£3.2 ng/ml) and
CL (56202+2500 ng/ml). Percentage of total myocardial
cell death was 3.120.5%, including 1.2+0.35% necrosis
and 1.9+0.5% apoptosis. cTnl release during and after
CPB did not correlate with the degree of myocardial apop-
tosis or necrosis.

Conclusion: Cardiac operations with CPB are related to
myocardial cell damage including myocardial cell death
due to both necrosis and apoptosis. As the loss of cTnl is
not related to the amount of cell death, our results suggest
that increased cardiac myocyte membrane permeability
more than cell death is responsible for intraoperative and
postoperative cTnl release.
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Evaluation of thoracic fluid contents in patients with acute myocardial infarction

H Okawa, A Suzuki, | Sakai, H Tsubo, H Ishihara and A Matsuki

University of Hirosaki School of Medicine, Department of Anesthesiology, 5 Zaifucho, Hirosaki, 036-8562 Japan

It is common to evaluate patients with acute myocardial
infarction (AMI) according to the Forrester classification. A
high PCWP value is a good predictor of pulmonary con-
gestion although there is no documented correlation
between PCWP and the degree of pulmonary congestion
in patients with normal PCWP. In this study, we sought to
investigate the correlation between (1) PCWP and tho-
racic fluid contents (TFC) as an indicator of pulmonary
congestion, (2) PCWP and cardiac index (Cl) and (3) Cl
and TFC in patients with AMI with PCWP values
<18mmHg. The thoracic electrical bioimpedance (TEB)
method was used to measure TFC and Cl. Cl was also
measured by the thermodilution (TD) method.

Thirty-six patients with a diagnosis of AMI were included.
Patients were monitored with the TEB device (BioZ
System, CardioDynamics International Co, USA) and the
pulmonary artery (PA) catheter, in addition to conventional
monitoring. We measured Cl by means of TEB and ther-
modilution (TD) methods (CI-TEB and CI-TD, respectively)
and compared values obtained from each patient with
those two methods. We also measured PCWP with the
PA catheter, and TFC values as an indicator of pulmonary
congestion with the TEB device. The correlation between

PCWP and CI, PCWP and TFC, Cl and TFC were also
examined.

Patients were 29 males and 7 females and age was
65111 years (mean £SD). All the patients had AMI in the
left ventricle. CI-TEB and CI-TD were positively correlated
(r2=0.75). CI-TD was inversely correlated with PCWP
(r2=0.22). TFC was weakly correlated with PCWP
(r2=0.26). Neither CI-TEB nor CI-TD had significant corre-
lation with TFC (r2=0.01 and 0.02, respectively).

In this study, we confirmed that TEB method might be clin-
ically useful for Cl measurement in patients with AMI.
PCWP was negatively correlated with CI-TD indicating
that decreased Cl in our patient group was not due to sys-
temic dehydration but to decreased cardiac contractility.
The weak correlation between PCWP and TFC means
that the tendency of pulmonary water retention exists with
an increasing PCWP even in patients with normal PCWP.
The clinical importance of this increase in TFC is not clear.
TFC values had no significant correlation with Cl values.
This means that the degree of pulmonary congestion is
unpredictable from CI provided that PCWP remains
normal. This is consistent with the Forrester classification.

Is the volume of a pleural effusion predictable using the thickness of the pleural lamella

measured by sonography as a reference?

M Cardon, N Miiller, M Van de Velde, J Ghekiere, K Vandevelde, L Steyaert, E Vandermeersch and M Bourgeois

Introduction: The aim of this study was to quantify the
volume of pleural effusions (PEs) in the critically ill using
ultrasound. PE was suggested on the daily postero-ante-
rior chest radiography [1] in the semirecumbent position.
All patients with suspected PE were investigated with
ultrasound. We hypothesize that there is a strong correla-
tion between the maximal width of the fluid lamella along
the lateral chest wall (seen on sonography) and the
volume of pleural fluid punctured.

Materials and methods: The study was approved by the
hospital Ethics Committee. Eighty-seven consecutive criti-
cally ill patients underwent a pleural puncture when ultra-
sound analysis revealed a lamella of more than 2 cm [2]. A
total of 138 pleural punctures was performed in 87 indi-
viduals. Ultrasound was performed using the ACUSON,
sequoia 512, with the patient in the semirecumbent posi-
tion. The deepest possible puncture side in this position
was marked for pleural puncture. The PE was gradually
drained, 200 ml at a time, until the fluid was completely
evacuated. The width of the pre-puncture effusion lamella
as measured with ultrasound was compared case by case
with the actual punctured volume. Statistical analysis was

performed using linear regression analysis and Spearman
(rank) correlation coefficient.

Results: Due to technical difficulties or missing data, 7
punctures had to be excluded. 131 punctures (67 on the
left hemithorax and 64 on the right) remained for analysis.
No complications were encountered as a consequence of
the pleural puncture.

The sonographic measurements correlated very well with
actual effusion volume on the left (r;=0.83) and the right

Pleural Pleural Pleural Pleural
thickness volume thickness  volume
left (cm) left (ml) right (cm)  right (ml)
Mean 3.65 428.13 3.72 505.63
Median 3 400 35 410
Std. Deviation 1.15 310.71 1.26 362.65
Percentile 25 25 150 2.9 2125
Percentile 50 3 400 3.5 410
Percentile 75 4.225 600 4 800
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Left: rs=0.83, P<0.001, y=208.77%x-317.12. Right: rs=0.77, P<0.001, y=178.38x-159.7.

side (r;=0.77). For both sides the level of statistical signifi-
cance was taken as P<0.001.

The thickness of the fluid lamella was taken as the inde-
pendent variable, while the actual effusion volume was
taken as the dependent variable. The linear sonographic
method was  represented by the  equation
y=208.77x-317.12 (left), and y=178.838x-159.7 (right).
Y is the predicted effusion volume in milliliters andxis the
sonographically measured thickness of the effusion
lamella in centimeters. The mean predicted error was
199.7 ml for the left side and 285.3 ml for the right side.

Discussion: There is a strong correlation between the
sonographic measurements and the actual effusion
volume which was punctured. Unlike the findings of other
authors, we were not able to predict the punctured
volume, based on the width of the lamella measured by
sonography probably due to the wide spread of obtained
data (scatter plot).

References:

1. Muller NL: Imaging of the pleura. Radiology 1993, 186:297-309.

2. Eibenberger KL, Dock WI, Ammann ME, Dorffner R, Hérmann MF,
Grabenwdger F: Quantification of pleural effusions: sonography
versus radiography. Radiology 1994, 191:681-684.

Evaluation of a new wireless ECG electrode built in a telemeter in critically ill patients

Y Sato, K Ikegami, F Morimoto, Y Maekawa, T Sekiguchi*, F Matsumura* and H Sakata*
Trauma and Critical Care Center, Koshigaya Hospital, Dokkyo University School of Medicine, 2-1-50 Minami-Koshigaya,
Koshigaya, Saitama, Japan; *R and D Center, Nihon Kohden Corporation, Tokyo, Japan

Introduction: Aiming for the improvement of ‘spaghetti syn-
drome’ caused by many leadwires for the measurements of
biological signals such as electrocardiogram (ECG), BP,
Sp0O,, EtCO, and lines for intravenous infusion, we devel-
oped the new small wireless ECG electrode (size:
3cmx10cm) consisting of a battery-operated telemeter
equipped with two electrodes. The purpose of this study
was to evaluate the ECG with the wireless ECG electrode
placed on critically ill patients in the emergency room.

Methods: ECGs were recorded with both a wireless ECG
electrode placed on the right subclavian area and a con-
ventional three-lead ECG (ll) in 30 critically-ill patients
whose ECGs were not only of normal rhythm but also
arrhythmic. The 12-lead ECG (Il) was also recorded. The
wireless ECG electrode was also evaluated during car-
diopulmonary resuscitation.

Results: The wireless ECG electrode was quickly and
easily placed on the patients compared with the conven-
tional ECG electrode. ECGs were recorded very well in all
patients utilizing the wireless ECG electrode. It was also
possible to detect various arrhythmias such as VPC,
SVPC, Af, VF, VT with the wireless ECG electrode as
clearly as with the conventional ECG electrode. The influ-
ence of body movement was less than for the conven-
tional ECG electrode. The wireless ECG electrode was
operative even during DC shock.

Conclusion: It was found that the wireless ECG electrode
was superior in its handling, ECG performance, and dura-
bility, suggesting its possible contribution toward the
improvement of ‘spaghetti syndrome’ in the emergency
room.
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Immediate complications of central venous cannulation in ICU

AM Varvinski and GP Findlay

Critical Care Directorate, University Hospital of Wales, Heath Park, Cardiff, Wales, UK, CF4 4XW

Introduction: Catheterization of the central veins is one of
the most widespread procedures in any Intensive Care
Unit (ICU). Despite the availability of different literature on
anatomy, techniques and the introduction of special ultra-
sound devices, complications are frequent. Complication
rates range from 7-20% according to the literature.

Methods: This is a prospective study to assess the com-
plication rate from central venous cannulation in the ICU.
A separate registration form for every attempted catheteri-
zation was used. Data collected were: patient's demo-
graphics, grade of operator, approach used, number of
attempts, indication for insertion, use of ultrasound probe,
type of catheter and complications.

Results: In the first three months, 82 patients were
involved in the study. There were 120 attempted catheteri-
zations and 115 lines were inserted (success rate,

95.8%). There were 21 complications (complication rate,
17.5%). They were intra-arterial insertion/puncture 9
(7.5%), perivascular insertion 3 (2.5%), pneumothorax 1
(0.83%), bleeding requiring blood transfusion 1 (0.83%),
arrhythmias requiring intervention 1 (0.83%), surgical
emphysema 1 (0.83%), unsuccessful 5 (4.16%).

Conclusion: The complication rate of central venous
catheterization remains high even in experienced hands.
Fatal or serious complications are rare. The use of the
ultrasound probe may decrease the complication rate
even if used for checking the anatomy only. Intra-arterial
puncture/insertion, considered by many as a relatively
innocent complication, can lead to unnecessary morbidity
and even fatal complications, especially in the ITU popula-
tion with abnormal clotting. Formal teaching should be
provided for all new staff in training starting their appoint-
ments on the Intensive Care Units.

A comparison of pulmonary artery occlusion pressure (PaOP) measurements using pressure
controlled ventilation (PCV) versus airway pressure release ventilation (APRV)

LJ Kaplan and H Bailey

Medical College of PA Hospital, Departments of Surgery and Emergency Medicine, Division of Trauma and Critical Care, 3300

Henry Avenue, Philadelphia, PA 19129, USA

Purpose: To determine the optimal time within the APRV
phase cycle to accurately measure PaOP.

Methods: Ten consecutive patients with acute lung injury
(ALI) managed with PCV and a pulmonary artery catheter
(PAC) were studied. Demographic data was recorded.
Patients served as their own controls and were ventilated
by a Drager Evita 4 Pulmonary Workstation. No patients
received paralytics. PCV settings (AC mode) achieved a
pCO, of 35-45(torr) and a pO,>60 (torr) on 60% O,;
PEEP was not controlled. Hemodynamic profiles were
recorded 30 min after achieving the above pCO, and pO,
values. Patients were then changed to APRV to achieve
the same pCO, and pO, values and hemodynamic mea-
surements were repeated at 30 min. All medications were
held constant. PaOP tracings (mmHg) were recorded and
compared to the downloaded flow-time trace from the
ventilator (Evitaview software). The PCV PaOP was
recorded at the end of exhalation and served as the stan-
dard for comparisons. PaOP was recorded during the
APRV phase cycle (positive pressure and release) and
compared to the PCV value. Data are shown as means
t*standard deviation and were compared using a two-
tailed paired t-test; significance assumed for £<0.05.

Results: Principal diagnoses were trauma (66%), abdomi-
nal sepsis (32%), and other (2%). Mean age was 5416.2
years. PCV blood gas values were pH 7.34+0.04, pCO,
39.3%+3.8, pO, 77.4%19.5. APRV blood gas values were
pH 7.3740.03, pCO, 35.5%2.8, pO, 98%11, (P<0.05 vs
PCV). The PCV PaOP was 16.3+3 on a PEEP of
13.6£2.2 cmH,O with a Cl of 3.2+0.5 L/min/m? and an
SvO, of 76.8+4.5% at a hemoglobin of 9.6+1.04 gm%.
The APRV PaOP during the positive pressure phase was
21.24+3.3 (initial), 19+£2.5 (mid), and 20.5+2.8 (end);
P<0.01 for all versus PCV. The APRV PaOP during the
release phase was 19+2.7 (initial, P<0.05), 17.7+2.3
(mid, P=0.09), and 16.4%2.6 (end, P=0.9). Cl was signifi-
cantly increased at 3.6+0.4 (P<0.01 vs PCV) while SvO,
was unchanged at 79.1+4.1 (P>0.05 vs PCV).

Conclusions: APRV increases the measured PaOP
during the positive pressure phase. PaOP may be reliably
measured at the midpoint or end of the release phase of
APRV. APRV increases oxygenation and cardiac index
compared to PCV in patients with acute lung injury.
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Effective pulmonary capillary pressure during hyperdynamic porcine endotoxemia

T Handschuh, D Vasilev, M Georgieff, P Radermacher and B Santak
Department of Anesthesia, University Hospital, D-89073, Ulm, Germany

Introduction: The pulmonary microvascular hydrostatic or
effective capillary pressure (PCP.) is the principal deter-
minant of the rate of edema formation [1,2]. Since scarce
data are available only on the natural development of
PCP., independently from vasoactive treatment, we
investigated the time course of both PCP 4 and the longi-
tudinal distribution of pulmonary vascular resistance
during long-term hyperdynamic porcine endotoxemia.

Methods: Over 9 h anesthetized and ventilated pigs
received continuous intravenous endotoxin (ETX, n=7) or
placebo (Sham, n=5). Hydroxyethylstarch was infused to
maintain MAP >65 mmHg together with a sustained
30-50% increase in cardiac output. Mean (MPAP) and
pulmonary artery occluded (PAOP) pressures were
recorded before and 3, 6, and 9 h after the start of ETX.
After signal filtering via a low-pass filter, PCP; was
derived from a bi-exponential fit to the post-occlusion
pressure decay curve, back-extrapolating the slower part
to the instant of occlusion determined by simultaneously
recording the balloon pressure [1]. The contribution of the

venous resistance to the pressure drop over the pul-
monary vascular bed was calculated as PVR ., =(PCP -
PAOP)/(MPAP-PAOP) [1].

ven

Results: See Table.

Conclusion: Early endotoxemia results in a pronounced
increase of PCP 4 both due to increased downstream (i.e.
left atrial) pressure as well as increased contribution of the
postcapillary pressure drop. Hypoxia and/or early mediator
release (i.e. thromboxane) probably assume importance in
this context [1]. The later normalization of both PCP; and
PVR,,,, may be due to increased NO formation [3].

Acknowledgement: D Vasilev is supported by the Deutscher Akademis-
cher Austauschdienst.
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Before ETX 3 hETX 6 h ETX 9 hETX
MPAP ETX 22 (18/23) 47 (42/52)#* 44 (41/52)#* 34 (32/35)#*
mmHg Sham 19 (17/22) 19 (18/21) 22 (20/25) 22 (21/23)
PAOP ETX 7 (5/10) 11 (10/13)#* 9 (7/12) 8 (7/11)
mmHg Sham 6 (4/7) 6 (5/7) 5 (4/5) 6 (5/7)
PCP ETX 10 (8/11) 24 (20/26)#* 17 (11/24)* 14 (12/16)
mmHg Sham 8 (6/9) 7 (6/7) 8 (6/8) 9 (7/10)
PVR,,, ETX 23 (21/27) 37 (34/39)* 24 (23/27) 22 (19/26)
% Sham 19 (18/22) 15 (11/18) 16 (15/19) 16 (14/20)

Median (25/75%), # P<0.05 vs Oh (Friedman-Anova); *P<0.05 ETX vs Sham (Mann-Whitney)

A comparison between oesophageal Doppler and continuous thermodilution for the
measurement of cardiac output in critically ill patients

JR Wilkinson, C Ruff, SK Patel, RM Venn, A Rhodes and ED Bennett
Department of Intensive Care, St George's Hospital, Tooting, London, SW17 OQT, UK

Introduction: There have been concerns raised over the
safety of pulmonary artery (PA) catheters. Previous studies
have shown oesophageal Doppler (OD) monitoring pro-
vides a reliable, easy alternative method of assessing
cardiac output (CO) in an ICU setting.

Methods: After ethical approval we studied 12 ICU patients
who required PA catheters for monitoring of therapy. A con-
tinuous cardiac output (CCO) PA catheter (Vigilance
monitor, Baxter) and OD probe (CardioQ monitor, Deltex),
were inserted in each patient. Insertion time and complica-
tions were noted for both techniques. Measurements of CO

by thermodilution and OD were recorded. Data was
analysed using regression analysis and Bland-Altman for the
difference between the two techniques.

Results: Twelve patients were analysed with a total of
128 pairs of cardiac output measurements. There were
four complications due to PA catheters and none due to
OD. Mean insertion time was 52.9 min for PA catheter
and 5.8 min for OD (P<0.0001). Thermodilution cardiac
outputs were obtained between 2.9 and 15.5 L/min. Pear-
son's correlation coefficient (r) for PA catheter vs OD was
0.689 (P<0.0001). The mean difference in CO between
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the two methods was—0.17 L/min with limits of agreement
of -4.016 to +3.676.

Discussion: To our knowledge, this is the first study to
compare continuous cardiac output by thermodilution

20th International Symposium on Intensive Care and Emergency Medicine

with cardiac output by OD (CardioQ monitor). OD
probes are faster to insert, easier to use and safer.
However, our study shows that there are major differ-
ences in the cardiac output values obtained by the two
techniques.

Comparison of pulmonary arterial and arterial trans-cardiopulmonary thermodilution cardiac

output in porcine septic shock

B Vangerow, M Cobas Meyer, J Ahrens, T Schuerholz, G Marx, M Moeller, M Leuwer and H Rueckoldt
Department of Anaesthesiology, Hannover Medical School, D-30625, Hannover, Germany

Introduction: Despite its invasiveness and inherent risks,
the pulmonary artery catheter (PAC) is still regarded as
the clinical standard for cardiac output (CO) determina-
tion. Arterial trans-cardiopulmonary thermodilution is a less
invasive method (PAC not necessary) for CO monitoring.
The aim of this study was to compare arterial trans-car-
diopulmonary thermodilution to conventional pulmonary
arterial thermodilution for CO determination during sub-
stantial hemodynamic variations in a sepsis model.

Methods: In a prospective study 24 anaesthetized,
mechanically ventilated pigs (19.7+1.6 kg) with peritoni-
tis-induced septic shock were investigated. Cardiac
output was determined using a 7.5F thermodilution
catheter placed in the pulmonary artery and a 4F thermis-
tor tipped catheter (Pulsion Medical Systems, Germany)
inserted into the right carotid. Nine sets of corresponding
CO determinations were obtained during a period of 8 h in
each animal, all measurements were performed in tripli-
cate. Data were analyzed using Bland-Altman analyses,
linear regression and correlation.

Results: During the period from induction of peritonitis to
profound septic shock, major variations in heart rate
(range: 48-310 beats/min) and systemic vascular resis-
tance (range: 7400-1340 dynexsecxcm®) were
observed. 196 sets of CO determinations were yielded
with a mean CO measured by pulmonary arterial thermodi-
lution (PATD) of 2.0+0.7 L/min (range: 0.7-5.2 L/min).
Mean CO measured by arterial trans-cardiopulmonary
thermodilution (ATPTD) was 2.1710.6 L/min (range:
1.0-4.4 L/min). Linear regression equation was:
ATPTD=0.711xPATD +0.82; r2=0.68. The mean bias
was 0.17 L/min (95% confidence interval: 0.125-0.215
L/min), with limits of agreement of—0.61 to 0.95 L/min and
a precision of 0.34 L/min.

Conclusion: Arterial trans-cardiopulmonary thermodilution
CO correlates acceptably with pulmonary arterial ther-
modilution CO even during pronounced hemodynamic
instability.

Comparison of pressure-related performance data with data measured by thermodilution in heart

failure and sepsis

L Engelmann, J Otto and HE Kunig*

University of Leipzig, Center of Internal Medicine, Department of Intensive Care, Philipp-Rosenthal- StraBe 27a, 04103 Leipzig,

Germany; * P.O. Box 192, Saltsburg, PA 15681-0192, USA

Introduction: The performance diagrams evaluate the car-
diocirculatory function by means of blood pressure, pulse
rate and body surface area (BSA). The basics are repre-
sented by Kunig et al. in this symposium. The performance
data predict nonsurvival with a sensitivity of 94% and a
specificity of 84%.

Aim of study: Comparison of hemodynamic data mea-
sured by thermodilution with pressure-related perfor-
mance diagrams and their use in differentiation of critical
cardiocirculatory states.

Method: On-line measured performance data are com-
pared with discontinuously determined thermodilution
data in patients with heart failure (CI<2.5 I/min/m2;
PCWP>20 mmHg) and sepsis (CI>4.5 I/min/m?2; PCWP
>16 mmHg).

Results: In 9 patients with cardiac failure (Cl 1.9410.44
I/min/m2; PCWP 23.3+5.5 mmHg) the efficiency (EF[P])
declines to 0.2710.03, the diastolic blood pressure (DBP)
and systolic blood pressure (SBP) range slightly above
the basal values (DBP* 2.64+0.58; SBP* 3.61+0.73) and
the pulse pressure rate (PP*) below the critical border of 1
(0.983%£0.30). In 20 patients with sepsis (Cl 5.22+1.32
I/min/m?2; PCWP 19.414.4 mmHg) the efficiency is normal
(0.48%0.07), while SBP* and DBP* are remarkably
increased (5.16+1.23 and 2.69+0.85). The PP* ranges is
2.52+0.61. The differences in Cl, EF(P), PP* and SBP*
are strongly significant (P<0.01) in sepsis compared with
heart failure.

Conclusions: (1)The pressure-related performance data
show changes in case of abnormal deviations of volumetri-
cally determined hemodynamic parameters.(2) A differenti-
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ation of hemodynamic parameters between sepsis and
severe heart failure succeeds by means of Cl, EF(P), PP*
and SBP*. (3) A remarkable deviation of performance
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parameters from basal values signals a cardiocirculatory
deterioration, which should be analyzed by conventionally
measured hemodynamic parameters at present.

Compliance or failure and improvement or deterioration diagnosis of patients from performance

diagrams

HE Kunig, SV Kunig, L Engelmann*, U Pilz*, ] Otto*, L Mende*, E Huettemannt, TJ Gallagher?, J Elledge-Nauman#,

JK Stene§, P Tassani#, U Jaenicke**, H Patricktt and MR Pinsky#+

Dept. Bioengineering, University of Washington, Seattle, USA; *Dept. Int. Care Med. University of Leipzig; "Dept. Crit. Care
Med., University of Jena; *Dept. Crit. Care Med., University of Florida, USA; $Dept. Crit. Care Med., Pennsylvania State
University, USA; #*German Heart Center, Munich; **Dept. Anesth., University of Munich, Germany; ""Dept. Crit. Care Med.,
Jefferson Med. College, Philadelphia, USA; #¥Dep. Crit. Care Med., University of Pittsburgh USA.

Introduction: Blood pressure and heart rate data dis-
played in a performance diagram (PD) may diagnose
accurately compliance or failure and improvement or dete-
rioration while traditional hemodynamics would indicate a
patient to be stable.

Materials and methods: A PD plots the parameters pres-
sure efficiency (EF[P]) versus time in an upper graph and
arterial pulse pressure (PP*), systolic pressure (SBP*),
and diastolic pressure (DBP*) versus time in a lower
graph. EF(P)=PP*/SBP* in analogy to the volume ejection
fraction EF(V)=SV/EDV, where SV=stroke volume and
EDV=end-diastolic volume. The asterisk (*) indicates con-
version of events per beat into events per time and stan-
dardization to body surface area (BSA), f. e,
PP*=(PPxHR)/BSA, analogous to the conversion of SV to
cardiac index (Cl), where ClI=(SV*HR)/BSA. PDs suggest:
(1) compliance when all parameters equal or exceed
normal values (N), (2) failure without immediate danger of
death when normal values of EF(P),or SBP*, or DBP* are
not maintained, (3) failure with immediate danger of death
(critical illness), when normal PP* is not maintained, (4)

Figures

deterioration or improvement when the trend of two suc-
cessive measurements departs from, or points towards,
the normal values. Data from 213 patients were retrospec-
tively analyzed using standard statistical methods includ-
ing sensitivity and specificity determinations, binomial
scoring, and t-testing.

Results: Based on statistical analysis, PDs predicted
compliance and failure with a sensitivity of 94% and a
specificity of 84%. PDs also predicted improvement and
deterioration at P<0.01. As illustrated in the figures, tradi-
tional hemodynamics diagnoses a patient as stable as late
as 10 min before the occurrence of flash edema. The PD
diagnoses a failing and deteriorating patient as early as
2.5 h prior to occurrence of flash edema and diagnoses
the patient as critically ill 25 min prior to the occurrence of
the flash edema.

Discussion: This study suggests utility of PDs in accurately
diagnosing compliance or failure which would allow early
intervention and monitoring of the effects of intervention in
real time as compared to traditional hemodynamic evaluation.
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C1/SVRI relationship during different phases of inflammatory response

R Kula, P Sklienka, | Petrasovicova, L Kolar and J Jahoda

Department of Anaesthesia and Intensive Care, Faculty Hospital, Ostrava, Czech Republic

Introduction: High cardiac index (Cl) and low systemic
vascular resistance (SVRI) are frequently observed in
septic patients and are essential in consideration of further
therapeutic interventions. As these findings could be
observed even in healthy individuals (i.e. during hard exer-
cise) we decided to analyse the relationship between CI
and SVRI in patients without apparent clinical signs of the
inflammatory response and in patients with the different
phase of the inflammatory response.

Methods: Thirty-one critically ill patients with pulmonary
artery catheter inserted were included in this prospective
study (average age 48116 years, average sum of SOFA
score 2.411.36, etiology: 60% traumatic patients), all of
them with apparent clinical signs of the inflammatory
response (heart rate >90 bpm, WBC >12000 or <4000,
BT >88°C or <86°C, CRP >50mg/l) with microbiologically
confirmed infectious etiology. In accordance with our find-
ings (published in Int Care Med 1997, 23(Suppl.1.):S72)
we identified 16 periods of generalization of the inflamma-
tory response (fall in platelet count, antithrombine-lll activity
and serum albumin, positive fluid balance, hemodynamic
instability). Within these periods, 101 hemodynamic mea-
surements were performed, measured parameters are
shown in Fig. 1. In periods without symptoms of generalized
inflammatory response we performed 115 hemodynamic
measurements, results of which are shown in Fig. 2. 130
hemodynamic measurements in patients without apparent
clinical signs of the inflammatory response (25 patients, age
51117 years, pulmonary artery catheter inserted in setting
of preoperative hemodynamics optimization) we used as the
control group. Results are shown in Fig. 3.

Results: See Figures

Conclusion: The relationship between Cl and SVRI
shows a different course in the phase of the generalized
inflammatory response compared to the phase of the
localized inflammatory response. The course of the rela-
tionship between Cl and SVRI in patients without inflam-
matory response is nearly identical to that in patients with
symptoms of the localized inflammatory response. On the
basis of these findings, we presume that assessment of
the relationship between Cl and SVRI (but not isolated ClI
and/or SVRI) is needed for accurate therapeutic decision
making.

Reference:
Kula et al.: Int Care Med 1997, 23(Suppl.1):S74.

Figure 1
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(PAC) in critically ill patients

S Alrawi, W Cholewczynski, R Raju, A Acinapura and J Cunningham
Department of Surgery, Trauma office, Lutheran Medical Center, 150 55th Street, Brooklyn, New York, NY 11220, USA

Background: Measurements of urine output, mean arterial
pressure (MAP), heart rate (HR), pulmonary wedge pres-
sure (PWP) and cardiac index (Cl) reflect the status of
central blood volume including heart, brain, and lungs but
do not reflect the status of peripheral blood. The accurate
measurement of total blood volume provided by a certain
noninvasive technique compared to a ‘guesstimate’ given
by hematocrit reading or by PAC with all its possible com-
plications could mean the difference between life and
death. The standard tests—hemoglobin and hematocrit—do
not provide an accurate measure of blood volume in
sudden acute blood loss situations.

Material and methods: Twenty-five critically ill patients in
the intensive care unit (ICU; surgical and medical) with
PAC and fourteen normal persons (control) were evaluated
after IRB approval for total blood volume measurement
(BVM) by BVA-100. The instrument is used in conjunction
with a special patented syringe, which delivers a precise,
quantitative injection of Albumin I-131 isotope into the
patient. Six consecutive blood samples were then taken. All

ICU patients were classified according to the APACHE Il
severity of disease classification system, PAC parameters
were considered and fluid balance, ventilatory settings,
vasopressors and treatment were evaluated. Serum lactate,
arterial blood gas and mixed venous blood gas were deter-
mined. All these parameters were correlated with total
blood, red cell and plasma volume.

Results: We find no significant correlation between blood
volume (BV), pulmonary capillary wedge pressure
(PCWP) and central venous pressure (CVP) readings.
There is also no correlation between (BV) and the other
variables in the study including base excess from arterial
blood gas, mixed venous blood gas saturation, cardiac
output, cardiac index, systemic vascular resistance, serum
lactate and oxygen delivery (A-VO,).

Conclusion: Clinical decision-making in the management
of critically ill patients regarding blood volume status
should be measured by direct blood volume analysis
rather than by the indirect parameters of PCWP and CVP.

Sepsis increases accumulation of cell-free hemoglobin in intima of submucosal arterioles in rats

AW Sielenkdamper, K Eicker, H Kloppenborg, R Dreyer*, WJ Sibbaldt and H Van Aken
Department. of Anesthesiology and Intensive Care Medicine, *Department of Pathology, University of Miinster, 48129 Miinster,
Germany; TAC Burton Vascular Biology Laboratory, University of Western Ontario, London, Canada

Introduction: It was reported from in vitro studies that
interruption of the endothelial barrier increases endothelial
permeability for cell-free hemoglobin solutions[1]. We
studied the effects of sepsis on the abluminal distribution
of intravenously infused cell-free hemoglobin (DCLHb,
Baxter Corp.) in submucosa of rat ileum.

Methods: Rats were randomized to sham laparotomy
(n=6) or cecal ligation and perforation (CLP, n=7) to
induce sepsis. Twenty-four h later, 300 mg of DCLHb
labeled with Evans-Blue dye was infused. The laparotomy
was reopened, and material was obtained from the ileum
90 min after DCLHb infusion for histological examination.
Using fluorescence microscopy, the concentration of cell-
free hemoglobin in intima and smooth muscle of submu-
cosal arterioles and in submucosal tissue was graded by
two blinded investigators using a score (0, no; 1, minor; 2,
moderate; 3, strong; 4, very strong fluorescence). Addi-
tional studies (n=3) were performed to exclude that the
tracer alone accounted for the observed effects.

Results: DCLHDb fluorescence scores were low in submu-
cosal tissue and in smooth muscle of arterioles for both
groups (all <0.75 points.). In the intima of arterioles, con-
siderable fluorescence was observed, with scores
increased in the septic group as compared to the sham
group (3.240.5 vs 1.4%0.4 points, mean £SEM, P<0.05).
Infusion of Evans-Blue dye alone resulted in scores <0.75
points in all tissues.

Conclusion: Sepsis increased the accumulation of cell-
free hemoglobin in the intima of submucosal arterioles.
This finding may be relevant for the previously docu-
mented effects of cell-free hemoglobin to modify perfusion
pressure and microvascular blood flow in sepsis [2].

Acknowledgement: This work was supported by Baxter Healthcare Corp.,
USA.

References:
1. Nakai et al.: J Lab Clin Med 1998, 132:313-319.
2.  Sielenkdmper et al.: Crit Care Med 2000, in press.
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Diaspirin cross-linked hemoglobin (DCLHb) ensures tissue oxygenation during hemodilution

below the critical hematocrit

G Kemming*, F Meisner, O Habler*, M Kleen*, ] Tillmanns, J Hutter, A Pape, J Meier, C Wojtczyk, D Bottino and K Messmer
Institute for Surgical Research and *Clinic for Anesthesiology, Klinikum GroBhadern, Marchioninistrasse 15, Ludwig-Maximilians-

University, D-81377 Munich, Germany

Background: Normovolemic hemodilution (HD) is an
effective blood sparing strategy in the perioperative
setting. Despite physiologic compensation for reduced
hematocrit (Hct) and O, content (CaO,), tolerance to HD
is limited. At a Hct called ‘critical’ (Hct,,,), tissue hypoxia
occurs.

Objective: To assess, whether HD can be extended
below Hct_; when using an hemoglobin-based O, carrier
as diluent.

crit

Methods: Twelve anesthetized, mechanically-ventilated
pigs were hemodiluted by 1:1 exchange of blood with either
10% DCLHb (DCLHb, n=6) or 8% albumin (HSA, n=6)
oncotically matched to DCLHb (diluents were provided by
Baxter Healthcare Inc., Boulder, CO). In both groups, mea-
surements were performed at baseline and after HD to (1)
preset Hct-values of 15%, 8%, 4% 2%, 1% or (2) until the
individual Hct,, defined by the onset of myocardial
ischemia (ST-segment depression), was reached. Total
body O,-delivery and O,-uptake (DO,l, VO,l), as well as

local tissue O, partial pressure (tPO,, MDO-Electrode,
Eschweiler, Kiel, Germany) on the surface of liver and skele-
tal muscle were assessed during every measurement
(Median £ [Q1-Q3]/2; rANOVA, MWU-test £<0.05).

Results: In the HSA-group, Hct,, was 6.1+£0.9%, at
which all animals died. In the DCLHb-group, Hct,,; was
not reached despite hemodilution to Hct 1.2%. At Hct 4%
in the DCLHb-group, all parameters (CaO,, DO,, tPO,:
P<0.05 vs HSA; VO, n.s.) were less altered than at Het
in the HSA-group.

crit

Conclusion: During HD with DCLHb, O2-transport and
tissue oxygenation were fully preserved at Hct 4%, while
all HSA-animals had died at Hct 6.1%. The difference is
due to the O, transporting capacity of DCLHb.

References:

Anesth Analg 1997, 85:953-958.
Adv Microcirc 1972, 4:1-77.
Anesth Analg 1992, 75:818-821.

Decrease of red blood cell sialic acid membrane content in septic patients

K Zouaoui Boudjeltia*, M Piagnerellit, P Piro* D Bastin* E Carliert, P Lejeunet and M Vanhaeverbeek*
*Experimental Medicine Laboratory and TDepartment of Intensive Care, A. Vésale Hospital, ULB, 6110, Montigny-le-Tilleul, Belgium

Background: Septic shock is a complex physiopathologic
model with alterations in the microcirculation, occurring
together with changes in biochemical and physiologic
characteristics of the blood. Red blood cells (RBCs) of
septic patients are characterized by a decreased deforma-
bility and an increased aggregatability. These events are
also noted in RBCs of diabetic patients secondary to a
reduction in sialic acid (SA) RBC membrane content.

Objective: To study the SA RBC membrane content in a
septic population.

Methods: We studied blood samples in ICU patients
without documented sepsis (=20, age 69112 years) and

with documented sepsis (=20, age 65116 years).

Preload assessment in septic shock

SA was measured on isolated RBC membrane protein by
a fluorimetric technique in high precision liquid chro-
matography (HPLC; Anumula).

Results: We observed a significant decrease in SA in
septic patients compared with nonseptic patients: SA
1.94%0.79 pug/100 pg protein and SA: 2.2+£0.39 ug/100
ug protein (P=0.013), respectively for septic and nonsep-
tic patients.

Conclusions: RBC of septic patients are characterized by
a decrease in SA membrane content as described in dia-
betic patients. These data highlight another possible bio-
chemical modification of RBC in sepsis.

A Donati, G Conti, S Loggi, S Falcetta, E Adrario, P Pelaia and P Pietropaoli
Istituto delle Emergenze Medico-Chirurgiche, Universita di Ancona, Ospedale Regionale Torrette, via Conca, 60020 Torrette

(Ancona), Italy

Background: The accuracy of intra thoracic blood volume
(ITBV) as a preload index, instead of central venous pressure
and wedge pressure, has been demonstrated by Lichtwark-

Ashoff in mechanically-ventilated patients with acute respira-
tory failure [1,2]. The aim of our work was: (1) to verify [TBV
as a preload index in patients suffering from septic shock
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and (2) to relate measured data (CVP, WP, ITBV, extra vas-
cular lung water [EVLWI), with PaO,/FiO, ratio.

Methods: 15 patients suffering from septic shock were
studied. Admission criterion was septic shock refractory to
standard therapy with cathecolamines. All patients were
monitored with a Swan-Ganz catheter and Cold system
(Pulsion, Miinich) and received a bolus of methylene blue
(MB) at the rate of 3 mg/Kg. Hemodynamic and
oxyphoretic data were measured before MB infusion, and
20 min, 1 h and 2 h after the end of MB infusion, so that 4
sets of data for each patient were obtained to give a total
of 60 data points.

Results: There is a significant correlation between ITBV
and stroke volume (SV) and between ITBV and cardiac
index (Cl). There is also a correlation between ITBV and
EVLW. No correlation was found between WP and SV
and Cl. Then we plotted WP vs the PaO,/FiO, ratio and

http://ccforum.com/supplements/4/S1

found that when the PaO,/FiO, ratio was <200 there was
no difference in EVLW between patients with WP <16
mmHg and patients with WP >16 mmHg. On the con-
trary, plotting ITBV vs PaO,/FiO,, with PaO,/FiO, ratio
>200, EVLW was very significantly higher (P<0.001) if
ITBV was >1100 ml/mq, than if it was <1100 ml/mg.

Conclusions: In septic patients, when a respiratory failure
happens, ITBV can be normal or high (>1100 ml/mq). A
high ITBV is related to a high EVLW, while a high EVLW
with a normal ITBV means a normal preload. In this case, it
is not useful to decrease preload to increase the
PaO,/FiO, ratio. ITBV together with PaO,/FiO, ratio is
useful to optimize hemodynamic therapy during respiratory
failure in septic patients and allows us to identify the
patients that need diuretic therapy.

References:
1.  Lichtwark-Ashoff M et al.: Intensive Care Med 1992, 18:142-147.
2.  Lichtwark-Ashoff M et al.: J Crit Care 1996, 11:180-188.

The clinical relevance of the fluid balance in critically ill patients

| Petrasovicova, P Sklienka, L Kolar, J Jahoda and R Kula

Department of Anaesthesia and Intensive Care, Faculty Hospital, Ostrava, Czech Republic

Introduction: Fluid management based on the assess-
ment of heart filling pressures (CVP, PCWP) to reach
hemodynamic stability is an important point in manage-
ment of the critically ill patient. In the case of impaired per-
meability induced by inflammation, this strategy usually
results in excessive interstitial fluid sequestration. In this
situation, consequent hemodynamic stability is often at the
expense of positive fluid balance and oedema formation,
which can cause tissue oxygenation to deteriorate result-
ing in organ failure progression. The aim of our study was
to analyse the relationship between fluid intake and fluid
balance together with development of organ dysfunction
in surviving and nonsurviving critically ill patients over the
course of ten consecutive days.

Materials and methods: 117 critically ill patients admit-
ted to our department from 1996 to 1998 were included
in this retrospective study. Criterion for inclusion was hos-
pitalisation longer than 3 days. Patients were divided in
two groups: survivors (n=70, average age 49+16 years,
54% multiple trauma, 24% elective surgery, 26% medical,
average duration of ICU stay 1518 days) and nonsurvivors
(=47, average age 51117 years., 48% multiple trauma.,
20% elective surgery, 32% medical, average duration of
ICU stay 17£11 days). In both groups, fluid intake and
fluid balance were evaluated during a ten day interval
(from 3rd until 13th day of ICU stay, Fig. 1, Fig. 2)
together with intensity of inflammatory response (average
CRP value during whole period of evaluation) and organ
dysfunction development (sum of SOFA score on 3rd and
13th day of ICU stay, Fig. 3).

Results: See Figures.

Conclusion: In the nonsurvivors group a much more posi-
tive fluid balance was found within the interval from 3rd
until 13th day of ICU stay, together with increasing extent
of the organ dysfunction. The stronger correlation
between fluid intake and fluid balance in nonsurviving
patients compared to survivors (Fig. 1) points to the need
for careful fluid management in critically ill patients, espe-
cially in those with an intensive inflammatory response.

Figure 1

12000 - R? = 0,3501

9000 -
6000 -
3000

0 -

0
-3000 -

Fluid balance {mLf24 Hrs)

-6000 -

Fluid intake (mLf24 Hrs)

Relationship between fluid intake and fluid balance in nonsurvivors
(average fluid intake, 5810+1800 ml; average fluid balance,
158011900 ml; average value of CRP, 125262 mg/l).



http://ccforum.com/supplements/4/S1

P20

Critical Care Vol 4 Suppl 1

20th International Symposium on Intensive Care and Emergency Medicine

Figure 2 Figure 3
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Effects of volume replacement on plasma volume and albumin escape rate in a porcine model of

fecal peritonitis

G Marx’, B Vangerow’, M Cobas Meyer’, T Schuerholz’, R Stimpelmann’, L Wilkenst, KF Gratz*, M Leuwer” and H Rueckoldt’
"Departments of Anaesthesiology, TPathology and *Nuclear Medicine, Hannover Medical School, D-30625 Hannover, Germany

Objectives: We investigated effects of 4% and 8% gelatin-
based solutions, hydroxyethyl starch (HES) and ringer's
solution on albumin escape rate (AER) and maintenance of
plasma volume (PV) in a porcine fecal peritonitis model.

Design: This was a prospective randomized, controlled
animal laboratory study.

Measurement and main results: Fasted, anaesthetized,
mechanically ventilated and multi catheterized pigs
(20.8+1.8 kg) received 1g of feces per kg of body weight

into the abdominal cavity to induce sepsis and were
observed over eight h. At induction, animals were random-
ized to resuscitation with gelatin 8% (n=5), gelatin 4%
(n=5), 6% HES 200/0.5 (n=5), ringer’s solution (n=5) and
compared to a nonseptic control group (n=5) receiving
6% HES 200/0.5. The infusion rate was set to maintain a
central venous pressure of 12 mmHg. Red blood cell
volume was analyzed using chromium-51-tagged erythro-
cytes (RBC:5'Cr). PV was determined from standard for-
mulae. AER was calculated using 99m-labeled technetium
serum albumin. Systemic hemodynamics and oxygenation

Table
Gelatin 8% Gelatin 4% HES Ringer Control (HES)

RBC: 51Cr [ml/kg]

Preshock 20.1+1.9 21.1+26 221125 232126 247+ 1.6

8h 20.2 +1.7 19.8+ 2.8 21.1+£20 189+1.4 24.6 + 1.5*
PV: 51Cr [ml/kg]

Preshock 60.0 £ 5.1 57.3+5.9 59.0 + 8.1 61.0+2.2 65.5+ 7.7

8h 73.9 £ 7.9* 548+ 95 59.1 £ 111 32.9 £ 2.9* 79.8 £ 6.8*
Infusion volume [ml/kg] 8h 105 + 15 160 £ 25 146 £ 43 401 *+ 84* 108 + 31
SvO, [%]

Preshock 7117 73t 4 73t 5 75t 5 7815

8h 37+ 20 37+ 13 55+ 19* 42 +17 74 £ 5*
AER [%]

4 h 24 £ 9 24+ 3 22+ 4 21 +2 3+ 3

8h 118 10+£3 813 812 2+ 4

*P < 0.05, intergroup differences using univariate analysis of variance (UNIANOVA).
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were obtained before induction of sepsis, and 4 and 8 h
afterwards.

Conclusion: PV was increased by gelatin 8% only. This sug-
gests a better remaining volume in circulation during sepsis
as there were no differences between infusion volume in all

http://ccforum.com/supplements/4/S1

colloid groups. On the other hand, systemic oxygenation was
significantly better in animals treated with HES than with
gelatin 8% or 4%. In this respect, it is interesting to note that
histological investigation of lung and kidney revealed a bluish
blubbery fluid in small blood vessels, glomerula and tubules
of the animals treated with gelatin 8% or gelatin 4%.

The formation of platelet microvesicles in septic pigs treated with different kinds of volume

replacement

T Schuerholz*, G Marx*, B Vangerow*, M Cobas Meyer*, M Ballmaiert, J Heine*, HJ Schuberth#, H Rueckoldt* and R Siimpelmann*
*Department of Anesthesiology, "Pediatric Hematology and Oncology, Hannover Medical School, 30625 Hannover, Germany;
*Immunology Unit8, Hannover School of Veterinary Medicine, Hannover, Germany.

Introduction: Bacterial lipopolysaccharide (LPS) is believed
to be one of the major pathogenic factors of Gram-negative
sepsis. Sepsis may be accompanied with thrombocytope-
nia, platelet activation and elevated platelet-derived
microvesicles. Higher formation of microvesicles has been
associated with higher mortality in endotoxemic pigs.

Design: Prospective, randomized animal laboratory study.

Methods: Twenty anesthetized pigs divided in four groups
received feces (1 g/kg body-weight) installed in the
abdomen to induce sepsis. Group 1 was treated with
ringer's solution (RS), group 2 with 6% hydroxyethyl
starch 200/0.5 (HES), group 3 with modified fluid gelatin
4% (MFG4) and group 4 with modified fluid gelatin 8%
(MFG8), each to maintain a central venous pressure of
12 mmHg. Before induction of sepsis (baseline) and after
2 (+2 h), 4 (+4 h), and 8 (+8 h) h, a citrated blood sample
was drawn. Flow cytometry was used for determination of
microvesicles. Platelets and microvesicles were identified
with an anti-platelet-mAb (Donor: DH Sachs, Charlestown,
USA) and a secondary antibody labeled with phycoery-

thrin (goat-anti-mouse, Dako SA, Denmark). Microvesicles
were determined as smallest 1-3% positive cells in
forward scatter.

Results: Baseline values were considered as 100%. In
the RS-group sepsis was associated with an increase of
microvesicles to 137158% (Mean £SD) after 2 h, leading
to 179145% (+4 h) up to 210£121% (+8 h). In group 2
(HES) there was an increase at +2 h (109+£25%) and a
decrease at +4 h (89%269%) and +8 h (73£19%). In
Group 3 and 4 a decrease of microvesicles after induction
was revealed at +2 h (51£25%, MFG4 and 45%16%,
MFG8) +4 h (62+10%, MFG4, 79+58%, MFG8) and
+8h (63+41%, MFG4, 53+17% MFGB8). Formation of
microvesicles was significantly higher in the RS treated
group compared to all colloid groups (P<0.05).

Conclusion: In this porcine sepsis model, volume replace-
ment with colloid solutions seemed to reduce the
detectable number of platelet derived microvesicles,
which could be seen after the use of ringers solution. This
may be a sign of less activation with colloids.

The changes in platelet function in SIRS, sepsis and MODS - a tight connection to the changes

in the immune and hemostatic system

U Leonhardt, M Koksch, G Rothig and L Engelmann

University Leipzig, Department of Internal Medicine I, Philipp-Rosenthal-Strasse 27, 041083 Leipzig, Germany

Background: In previous studies platelet dysfunction was
described as a part of disseminated intravascular coagula-
tion (DIC). These findings are also important in septic
patients. In this present study, the association of the
platelet function with the systemic inflammation and the
development in different parts of the septic process in
patients of an internal intensive care unit were investigated.

Methods: Twenty-five patients fulfilling clinical, hemody-
namic and blood chemistry results of a systemic inflamma-
tion were included. The investigations were done in a
two-day period. The characterization of the immune-state
with IL-6, TNF-o0 and Procalcitonin used standard
methods. The platelet activation marker P-selectin (GMP-
140) was analyzed by flow cytometric detection ex vivo

and after stimulation using 5 uM ADP and 10 uM TRAP-6.
DIC was also characterized by standard laboratory results
(platelet count, aPTT, AT ll, fibrinogen, TAT, D-Dimer). The
APACHE lI-score evaluated the clinical situation.

Results: The activation status of platelets was significantly
associated with the process of inflammation. Pre-activated
platelets (ex vivo) were seen in all patients with systemic
inflammation (PCT P<0.03). During the measurement over
a two-day period (five results for each patient) the pre-acti-
vation and the reagibility of TRAP-6-stimulation were sig-
nificantly correlated to plasma levels of IL-6 (P<0.01) and
TNF-o. (P<0.04). Furthermore the detection of changes in
platelet function started earlier then the measured results
of common laboratory tests in DIC.
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Conclusion: Platelet function was tightly associated
with the process of systemic inflammation. The dysfunc-
tion of the cellular part of coagulation could be an

20th International Symposium on Intensive Care and Emergency Medicine

important marker of changes in the hemostatic system
and the development of the disseminated intravascular
coagulation.

Newly developed thrombocytopenia in medical intensive care patients

R Strauss, M Wehler, K Mehler, D Kreutzer, A Mueller, P Martus* and EG Hahn
Departments of Medicine | and *Medical Informatics, Biometry and Epidemiology, University Erlangen—Nuremberg,

Krankenhausstrasse 12, D-91054 Erlangen, Germany

Introduction: Thrombocytopenia is a major concern in
intensive care medicine. The incidence is greatly varying
depending on the clinical setting.

Objective: To determine the incidence, severity, prognosis
and therapeutic implications of thrombocytopenia in our
12-bed medical (noncoronary) ICU.

Methods: We evaluated, in a prospective observational
study over 13 months (1.11.1997-30.11.1998), all patients
who stayed longer than 48 h in the ICU. Thrombocytopenia
was defined as a platelet count below 150 000/pl.

Results: We studied 243 patients (63.3% male) with a
mean age of 57.9 (£16.34, 18-96) years, a mean
APACHE Il score of 21.2 (£10.06, 0-49) and a mean
length of stay of 13.5 days. Thrombocytopenia was

Platelets during the ICU stay

observed frequently: only 82 patients (33.7%) were never
thrombocytopenic. Ninety-nine (40.7%) patients were
thrombocytopenic on admission. From the 144 patients
who had normal platelets on admission 62 (45.2%)
developed thrombocytopenia. In this group of patients,
ICU mortality was significantly correlated with the degree

of thrombocytopenia: 66.7% in patients with platelets
<20000/ul, 55.6% in patients with platelets
20000-50000, 47.4% in patients with platelets
50000-100000, 9.7% in patients with platelets

100 000-150000 (P=0.003 %2).

Conclusion: 45.2% of patients became thrombocy-
topenic during their ICU stay. The degree of newly devel-
oped thrombocytopenia was highly correlated with
mortality, length of stay, initial APACHE Il score and the
consumption of blood products.

Packed red blood cells FFPs SDAP (platelets) SOFA on APACHE Il Length of stay
/ul N units units units admission on admission days
100 001-150 000 31 2.29+4.03 0 0 4.81%£2.70 21.42+9.56 17.06+18.88
50 001-100 000 19 3.56815.67 2.8415.40 0.05+0.23 6.63+2.93 27.00+8.08  13.79%+11.02
20 000-50 000 9 10.00+7.45 4.22+7.03 0.67+1.12 7.67+2.87 25.78+12.22 23.22+27.92
<20 000 3 28.33+18.18 17.67+4.73 6.67+5.51 8.67+3.21 35.00+6.93 55.67+64.63
P <0.001 0.027 0.003 0.075 0.002 <0.001

All data mean * standard deviation. ANOVA was used for testing.

Effects of Antithrombin 11l on body cavity effusions, fluid balance, colloid osmotic pressure and

hemodynamics in porcine septic shock

M Cobas Meyer, B Vangerow, J Ahrens, T Schuerholz, G Marx and H Rueckoldt
Department of Anaesthesiology, Hannover Medical School, D-30625 Hannover, Germany

Introduction: It has been suggested that Antithrombin llI
(AT 1) might have an anti-inflammatory effect in addition
to its well known anti-thrombotic properties. The aim of
this study was to investigate the effects of AT Ill on
abdominal and pleural effusions, fluid balance, colloid
osmotic pressure (COP) and hemodynamics, in a porcine
fecal peritonitis model.

Methods: This was a prospective randomized, controlled
animal laboratory study. Fasted, anaesthetized, mechanically-
ventilated and multi-catheterized pigs (20.6£1.9 kg)
received 1g/ kg body weight feces into the abdominal
cavity to induce sepsis and were observed over 8 h. Before

induction, animals were randomized to treatment with 200
I[E/ kg AT Il (Kybernin® P, Centeon Pharma GmbH;
Marburg, Germany) (n=4) or to controls (NaCl 0.9%) (n=4).

Hemodynamic treatment scheme with ringer’'s solution
was based on ensuring baseline intrathoracic blood
volume (ITBV). Hemodynamics and COP were measured
before sepsis induction and 4 h and 8 h afterwards.
Cumulative fluid balance was calculated after 4 and 8 h.
Abdominal and pleural effusion volumes were obtained
after sacrificing the animals.

Results: See Table.
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before +4 h +8h

Group controls AT Il controls AT 1l controls AT Il
Abdominal effusion [ml] 1125+96* 588+103*
Pleural effusion [ml] 175+87* 60132
COP [mmHg] 10.1+£3,3 10.1+1.6 5.2+0.5* 7.81+1.8* 3.310.9 57+1.5
Cumulative fluid balance [I] 3.310.9* 1.4+0.2* 7.312.8 41+15
ITBV [ml] 357103 383157 3531143 356189 3061149 291161
CVP [mmHg] 1013 1012 10t4 1012 1512 1245
PAWP [mmHg] 1243 13+1 1215 9+1 1112 1112
MAD [mmHg] 11816 119412 110114 103%11 6018 67112

(*) P<0.05; difference between the groups (Student’s t-test with Bonferroni Holm correction).

Conclusion: In the AT Il treated group both abdominal
and pleural effusion volumes were lower than in the con-
trols. COP values 4 h after sepsis induction were higher

and the cumulative fluid balance lower. This may indicate
that AT Ill has a positive effect on capillary leakage in
septic shock.

Antithrombin (AT) improves inflammation induced microcirculatory disturbance in rat mesentery

B Leithaduser, S Lendemans, J Schumacher, H Tillmanns and FR Matthias
Medical Clinic I, Department of Cardiology—Angiology, Justus-Liebig-University, Klinikstrasse 36, 35385 Giessen, Germany

Background: Impairment of the microcirculation is one of
the main causes for multiple organ failure (MOF) in critical
care patients. Trials with AT substitution in patients with
sepsis showed a positive effect on the development and
course of MOF. Recent experimental studies indicate that
there might be specific AT-effects independent of the
coagulation cascade, which can modulate endothelial—-
leukocyte interaction and vascular permeability.

Methods: The effect of AT substitution on LPS-induced
microvascular leakage (ML) and leukocyte adhesion (LA) in
the rat mesentery was investigated by means of intravital
microscopy. Male CD rats were infused with 0.5 mg/kg LPS
(E. coli) over 80 min. Vascular leakage was detected with
FITC-marked rat serum albumin by fluorescence microscopy
and evaluated by grey-value analysis with image processing
software. Light microscopy was used to evaluate leukocytes
adherence to the vessel wall. Two treated groups received
500 U/kg AT either 20 min prior to or 20 min after the begin-

ning of LPS-infusion. Animals not infused with LPS, either
untreated or treated with placebo (albumin), served as con-
trols. One pre-treated group additionally received heparin at
a clinically used dosage. Furthermore, interleukin-2 (IL-2)
was used to induce ML and treated with AT prior to infusion.

Results: LPS-infusion led to a significant increase of ML
and LA compared to controls. Both effects were reduced
to the level of controls by the substitution of AT. No signifi-
cant differences were found between the pre-treated or
the post-treated group. IL-2 induced ML was also reduced
by treatment with AT.

Conclusion: Substitution of AT, even when given after
LPS, ameliorates vascular leakage and leukocyte adhesion
to the vessel wall. Together, these effects improve flow
conditions in the microcirculation. Hence IL-2-induced
leakage could also be modulated by AT and a direct effect
by AT on leukocyte adhesion seems to be likely.

G-protein- and phosphodiesterase-dependent regulation of neutrophil migration by antithrombin

11l involving CXC-receptor 1

S Dunzendorfer, A Rabensteiner, N Kaneider, ] Romisch* and CJ Wiedermann
Department of Internal Medicine, University of Innsbruck, Innsbruck, Austria; *Centeon Pharma GmbH, Research, Marburg, Germany

Background: Antithrombin Ill (ATIIl) is a serpin with a
newly uncovered regulatory role in neutrophil (PMN)
chemotaxis. ATIIl and platelet factor-4 (PF4) differentially
inhibited migration of PMN toward the CXC-chemokines,
interleukin-8 (IL-8) and GRO-q, and the classical attrac-
tants, fMet-Leu—Phe (fMLP) and C5a.

Aim: To determine signalling events and involvement of
CXC-receptors (CXCR) 1 and 2 in ATlll-induced inhibition

of directed PMN migration, we studied the in vitro effects
of ATIII in the presence of specific CXCR1 and CXCR2
antibodies (mAb), pertussis toxin or various blockers of
signalling enzymes of PMN.

Methods: As in the absence of other attractants, highly
purified ATIIl has been shown to itself induce PMN migra-
tion, effects were determined in modified Boyden chemo-
taxis chambers by the micropore-filter leading front assay
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in a 48-well system, after pretreatment of PMN with anti-
bodies, pertussis toxin or enzymes blockers.

Results: Preincubation of PMN with effective concentra-
tions of pertussis toxin, staurosporine or 3-isobutyl-1-
methylxantine completely blocked ATlIl-induced migration
whereas treatment with bisindolylmaleimide (GFX), a
selective protein kinase C blocker, wortmannin or tyr-
phostin-23, had no effect. In assays of IL-8-induced migra-
tion, PMN responses to the enzyme blockers were
comparable, whereas PF4-induced responses differed as
they were also sensitive to GFX. Migration of PMN toward

20th International Symposium on Intensive Care and Emergency Medicine

ATIII was significantly reduced by pre-treatment of cells
with CXCR1 but not CXCR2 mAb, whereas migration
toward IL-8 was antagonised by both CXCR1 and
CXCR2 mAb. The mAbs had no effect on fMPL-induced
PMN migration. A mAb to IL-1R, which was used as a
control, was inactive as well.

Conclusion: Effects of ATIIl on PMN migration appear to
involve specific signalling pathways including CXCR1, G-
proteins and phosphodiesterase and staurosporine-sensi-
tive enzymes other than protein kinase C (i.e. protein
kinase A or phospholipase D).

Inhibition of neutrophil migration by the serpin antithrombin Il

S Dunzendorfer, A Rabensteiner, C Reinisch, ] Romisch* and CJ Wiedermann
Department of Internal Medicine, University of Innsbruck, Innsbruck, Austria; *Centeon Pharma GmbH, Research, Marburg, Germany

Background: Beyond the well-known regulatory role of
antithrombin 1l (ATIll) in haemostasis, anti-inflammatory
effects have been described such as the induction of
prostacyclin release by endothelial cells or the reduction
of tissue accumulation of neutrophils (PMN) in animal
models of ischemia-reperfusion and sepsis.

Aim: To determine a role of ATII beyond its ability to
reduce leukocyte-mediated events induced by thrombin,
we studied direct effects on the in vitro migration and res-
piratory burst activity of PMN by the ATIIl concentrate
Kybernin®P, the monoclonal antibody-purified ATIIl thereof
and its o and B isoforms.

Methods: PMN of healthy donors were isolated by lym-
phoprep® followed by hypotonic lysis of contaminating
erythrocytes. Chemotactic activity was determined in mod-
ified Boyden chambers by the micropore-filter leading
front assay in a 48-well system. Respiratory burst activity
of PMN was measured fluorimetrically.

Results: Pre-incubation in vitro of human PMN with
Kybernin®P, immune-adsorbed ATl or both isoforms signifi-
cantly inhibited the migration toward fMet—-Leu—Phe (fMLP),
interleukin-8 (IL-8), and ATIIl itself, in a concentration-depen-
dent manner following a bell-shaped curve. Maximum ATIII
effects were seen at a concentration of 1 U/ml, which is the
level of ATIII found in normal human plasma. Purified ATIII
did not deactivate PMN chemotaxis toward GRO-o,
whereas fMLP, IL-8, platelet factor-4 (PF4) and GRO-o
itself did. Checkerboard analyses indicate that the inhibition
of migration was not due to a general impairment of the
chemotactic activity of the cells but most probably involved
receptor regulatory processes. Deactivation of chemotaxis
toward IL-8 but not GRO-a suggests differential interaction
at the CXC receptors 1 and 2. At comparable concentra-
tions purified ATIIl and Kybernin®P did not affect resting or
stimulated respiratory burst activity of PMN.

Conclusion: Our results suggest that ATIIl may be a phys-
iologic regulator of the acute inflammatory response by
protecting cells from premature activation.

Lipopolysaccharide induced procoagulant activity and cytokine production: influence of

antithrombin

E Gray, P Souter, ] Romisch*and S Poole

NIBSC, Blanche Lane, South Mimms, Potters Bar, Herts EN6 3QG, UK; *Centeon Pharma GmbH, 35002 Marburg, Germany

Sepsis-induced disseminated intravascular coagulation is
usually caused by endotoxin evoked production of cellular
procoagulant tissue factor (TF) and pro-inflammatory
cytokines, which further perpetuate the generation of TF.
Large doses of antithrombin (AT) reduce mortality and mor-
bidity in septic patients and there is increasing evidence to
suggest that AT has anti-inflammatory properties in addi-
tion to its anticoagulant properties. In the present study, we
investigated the effect of AT in three in vitro cellular
systems: citrated whole blood, human umbilical vein
endothelial cells (HUVECs) and mononuclear cells
(MNCs). The cells were stimulated with lipopolysaccharide

(LPS) for 4-6 h in the presence and absence of AT. Proco-
agulant tissue factor (TF) activity was estimated by a TF-
dependent clotting or chromogenic assay and interleukin-6
(IL-6) was measured by ELISA. In all three systems, 5-40
IU/ml AT was found to inhibit TF and IL-6 production in a
dose-dependent manner. This inhibitory effect was not
attributable to excipients or co-purified components of AT.
Experiments with chemically modified AT and a low heparin
binding fraction of AT indicated that binding to heparin
and/or cell surface glycosaminoglycans is important for the
inhibitory activity. Up to 40 uM of a specific thrombin
inhibitor, r-hirudin, did not inhibit the production of TF or IL-
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6 in either of three cellular systems, suggesting that inhibi-
tion of thrombin might not be the main mechanism by
which AT prevents the production of TF and IL-6. The
results of this study have shown that, apart from the inhibi-

http://ccforum.com/supplements/4/S1

tion of thrombin and other activated coagulation factors, AT
may also downregulate the cellular expression of pro-
inflammatory responses and therefore may have an added
value in the treatment of sepsis-induced DIC.

Effects of antithrombin 11l (ATIII) treatment (high dose) in severe pre-eclampsia and HELLP
syndrome with alterations of coagulation inhibitors and inflammatory markers: a preliminary report

A Giarratano, G Cuccio* and S Mangionet

Istituto Materno Infantile, TCattedra di Anestesia e Rianimazione, *Cattedra di Terapia Intensiva, Universita degli Studi di

Palermo, via C Rampolla 1, 90142-Palermo, ltaly

Objective: Several investigations and our recent experi-
ence indicate that the intravascular inflammatory response
and the clotting alterations registered during severe pre-
eclampsia and HELLP syndrome are not an epiphenome-
non but the cause of the clinical syndrome. The aims of this
study were to investigate the effects of the ATIIl substitu-
tive treatment on cytokine plasma concentrations, assumed
as a marker of endothelial damage and of the associated
systemic inflammatory response. A secondary objective
was to correlate the ATIIl treatment with the evolution of
both single or multi-organ dysfunction syndrome (MODS).

Materials and methods: The study involved four patients
with severe pre-eclampsia and three HELLP syndrome
patients. Diagnostic criteria for severe pre-eclampsia
were those published by the American College of Obste-
tricians and Gynecologists (diastolic blood pressure
>110 mmHg and proteinuria >0.5g/l). Diagnostic criteria
for HELLP syndrome required, in association with hyper-
tension and proteinuria, thrombocytopenia (<150000
cells/ul), evidence of hepatic dysfunction (aspartate
aminotransferase [AST] and alanine aminotranserase
[ALT] levels >40 IU/L with lactate dehydrogenase [LDH]
level of >600 IU/I) and evidence of hemolysis (increased
LDH and anemia). Plasma levels of tumor necrosis factor
(TNFo and interleukins [IL1p and IL6]) were measured by
enzyme-linked immunoadsorbent assay (ELISA). Plasma
concentrations of Antithrombin Ill (ATIIl) and Protein C (P-
C) were measured by a chromogenic assay. ATIIl was
administered after the first sampling (admission) by a
loading dose of 3.000 IU in bolus infusion and a mainte-
nance dose of 1500 U/12 h over 4 days. Results were
compared using the Mann-Whitney test. Maternal para-
meters and clinical data were compared using unpaired
Student t-test.

Results and discussion: Clinical data are listed in Table 1
and results are shown in Table 2. These results demon-
strate significant changes in fibronectin and ATIII concen-
trations between levels at admission compared with levels
after ATIIl treatment. It is very interesting to register a
decrease in blood levels of cytokines and a reduced pro-
inflammatory activity. The pro-inflammatory activity was
increased in women with severe pre-eclampsia and HELLP
syndrome patients and this result could also be explained

by specific effects which are independent from the coagu-
lation cascade (anti-inflammatory actions).

Conclusions: The preliminary results of this study confirm
our hypothesis as well as the utility of marker monitoring
and substitutive treatment. We believe that it is necessary
to develop a large study (as a phase lll trial) to confirm our
hypothesis and to achieve other significant results.

References:

1. Redman CWG. et al.: Am J Obstet Gynecol 1999, 180:499-506.
2. OkajimaK et al.: Thromb Res 1998, 24:27-32.

3. Souter et al.: Int Care Med 1999,19

Table 1

Clinical data

Severe HELLP
Preeclampsia Syndrome
(n=4) (n=3)
Agely) 28.2(5.9) 29.1(4.8)
Diastolic pressure 98(9) 101(6)
AST/ALT (IU) (Admission) 29/22 201/158
AST/ALT (IU) (Peak) 49/31 451/254
Proteinuria (dipstick) 1+/2+ 3+/4+
Gestational age at admission (w)  33.1(0.2) 32.8(0.2)
Gestational age at delivery (w) 33.2(0.2) 33.1(0.2)

Data were presented as mean(tsd).

Table 2

Markers and cytokines levels

Levels after
ATIIl treatment (n=7)

Levels at Admission
(n=7)

IL1B (pg/mL) 7.11(3.33-7.52) 3.43*(2.11-6.06)

IL6 (pg/mL) 8.75(3.67-8.08) 4.23*(2.55-7.02)
TNFo. (pg/mL) 21.2(18.8-33.6) 18.1*(11.3-19.9)
Fibronectin (ug/ml) 592(497-701) 444*(417-490)
AT Il (%) 52(38-62) 91** (78-96)

IL=Interleukin; TNFo=tumor necrosis factor o; AT lll=antithrombin lIl;
PC=Protein C. Data are presented as median concentration
(range).*P<0.01 compared with levels at admission (Mann Whitney U
test).**P<0.001 compared with levels at admission (Mann Whitney U
test).
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Decreased Protein C, Protein S and Antithrombin 11l Levels are predictive of poor outcome in
Gram-negative sepsis caused by Burkholderia pseudomallei

SP Larosa*, SM Opalt, B Utterback*, B Yan*, J Helterbrand*, AJ Simpson#, N White* and CJ Fisher*
*Lilly Research Laboratories, Indianapolis, IN, USA; "Brown University, Providence, RI, USA; *Mahidol University, Bangkok, Thailand

The acute septicemic form of Burkholderia pseudomallei
infection or Melioidosis is associated with substantial
release of endotoxin, TNF-o. and IL-1. This inflammatory
response leads to endothelial injury, activation of the
extrinsic coagulation cascade, depletion of naturally occur-
ring anticoagulants, microvascular thrombosis, organ
failure and death. Plasma samples drawn at baseline and
at time points during the illness from 30 patients with
Melioidosis were assayed for D-dimer levels, Protein C
and Protein S antigen levels and Antithrombin lll functional
activities. Results of samples drawn during the illness
were averaged for each patient. Baseline and continued

deficiencies of Protein C, Protein S and Antithrombin llI
were predictive of poor outcome in a statistically signifi-
cant fashion by logistic regression.

Endothelial injury as a result of inflammatory response to
Burkholderia pseudomallei infection leads to coagulopa-
thy and depletion of the natural anticoagulants Protein C,
Protein S and Antithrombin Ill. Early and continued defi-
ciency of these factors is predictive of poor outcome.
Replacement therapy of depleted factors to achieve
normal levels may be a worthwhile strategy for patients
with Gram-negative sepsis.

baseline averaged
*+std Assay Outcome # mean* P-value # mean* P-value
Protein C (%) ag died 12 43.4%£18.0 0.01 12 39.7+13.8 0.004
nl. (74-140) survived 18 74.61£27.8 18 80.8+26.9
Protein S (%) ag died 12 65.8£17.9 0.01 12 61.8+16.1 0.006
nl. (65-116) survived 18 89.1+18.6 18 87.2+17.4
Anti-thrombin Il (%) died 12 71.0+£20.0 0.02 12 63.5+15.4 0.005
nl. (84-124) survived 16 95.1£21.1 17 94.9%+18.1

Hypercoagulability indicated by elevated blood TFPI (tissue factor pathway inhibitor) levels is
closely related to severity of septic patients with glucose intolerance

M Hoshino, Y Haraguchi*, M Sakai, K Hayashi, N Horita, N Miyayama, H Saegusa and H Ohsawa
Department of Intensive and Critical Care Medicine, Tokyo Police Hospital, Fujimi 2-10-41, Chiyoda-ku 102-8161, Tokyo,

Japan; *Tokyo Disaster Medical Center, Tokyo, Japan

Background and purpose: Hypercoagulability and
endothelial cell activation and/or injury are mutually related
and often found in acutely ill septic patients, and recently
they have been reported to be related to multiple organ
dysfunction syndromes (MODS).It is not clear, however,
which parameters indicating coagulopathy are most
closely related to MODS. In this report, we analyze corre-
lations among the severity of the illness including MODS
and parameters related to coagulopathy including TFPI in
acutely ill septic patients, in order not only to ascertain
their close relationships but also to find sensitive and pre-
dictive markers of the severity of septic patients.

Materials and methods: Five acutely ill septic patients
with glucose intolerance were analyzed. Their blood
glucose levels were strictly controlled by means of a
bedside-type artificial pancreas (AP), STG-22, manufac-
tured by NIKKISOH corporation in Japan. We selected

septic patients in whom blood glucose levels were strictly
controlled with STG-22, because some parameters
related to coagulopathy, including Plasminogen Activator
Inhibitor-1 (PAI-1), are influenced by blood glucose levels.

Analyzed items were: (1) regarding the severity of the
illness, MOF score as the indicator of the degree of
MODS (calculated from the MOF criteria of Japanese
Association for Critical Care Medicine), blood thrombo-
modulin (TM) levels as the indicator of endothelial cell
injury; (2) regarding coagulopathy, disseminated intravas-
cular coagulation (DIC) score (calculated from the DIC cri-
teria of the Ministry and Welfare of Japan), platelet count
(PLT), fibrinogen, FDP, prothrombin time, TAT, D-dimer,
PIC, plasminogen (PLG), Antithrombin (AT), Protein C
activity, protein S activity, total PAI-1, tissue plasminogen
activator (tPA)-PAI-1 complex, and total TFPI; (3) regard-
ing glucose tolerance, daily mean blood glucose level
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(BSm), M value (measured by the euglycemic hyperinsu-
linemic glucose clamp method with AP. The clamped
blood glucose level was 80 mg/dl, with the insulin infusion
rate of 1.12 mU/kg.min normal range 5—10 mg/kg.min).

Results: (1) Mean of M value and BSm measured within a
few days of admission (and during ICU stay) were 4.7+2.7
mg/kg.min (n=4), 176%10.7 mg/dl (n=5) [5.7+3.1
mg/kg.min (n=12), 183.41£19.4 mg/dl (n=65)], respec-
tively. (2) There was strong positive relationship between
MOF score and TM (correlation coefficient r=0.95, n=32,
P<0.005). (3) MOF score was correlated with TFPI
(=0.91, n=80), PLT (0.85, n=78), DIC score (0.84,
n=78), tPA-PAI (0.76, n=33), AT (0.66, n=32), PLG
(0.65, n=33), and PIC (0.583, n=33), (P<0.005).(4) TM
was correlated with TFPI (0.89, n=29), tPA-PAI (0.79,
n=32), PLT (0.77, n=32), DIC score (0.75, n=32), PLG
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(0.63, n=32), PIC (0.58, n=32), (P<0.005). (5) DIC score
was correlated with PLT (0.73, n=78), TFPI (0.72, n=30),
tPA-PAI (0.69, n=33), AT (0.61, n=32), (P<0.005). (6)
TFPI was correlated with tPA-PAI (0.76, n=30), PLT
(0.70, n=30), PIC (0.50, n=30), (P<0.005).

Interpretation and conclusions: The severity of disease
in acutely ill septic patients, indicated by the progression
of MODS and endothelial cell injury, was closely related to
coagulopathy characterized by hypercoagulability with
decreased fibrinolysis. Treatment for hypercoagulability
seemed to be justified in severely septic patients.
Although the mechanism was unclear, TFPI, which
seemed to be a parameter of hypercoagulability and
endothelial cell activation, was thought to be a sensitive
and possibly predictive marker of the disease severity in
septic patients.

Endotoxin-induced capillary perfusion failure and leukocyte adhesion is not prevented by the
thrombin inhibitor hirudin: an intravital microscopic study

JN Hoffmann*, B Vollmart, D Inthorn*, FW Schildberg* and MD Mengert
*Department of Surgery Klinikum GroBhadern, Ludwig-Maximilians-University Munich, 81377 Miinchen, Germany; Department
of Clinical and Experimental Surgery, University of Homburg/Saar, 66421 Homburg, Germany

Besides its central role in coagulatory pathways, thrombin
is thought to be a key mediator of macrophage and granu-
locyte activation. During recent years the concept of coag-
ulatory inhibition by the specific thrombin inhibitor hirudin
has been established to treat septic disorders. Since
basic mechanisms of sepsis include leukocyte—endothelial
cell interaction as well as deterioration of capillary perfu-
sion, we hypothesised that hirudin would modulate leuko-
cyte activation and microvascular injury. In a skinfold
preparation of Syrian hamsters, severe endotoxemia was
induced by intravenous administration of endotoxin (LPS,
E. coli, 2 mg/kg). Hirudin (0.256 mg/kg) was substituted
intravenously during 4h after the induction of endotoxemia
[n=7, hirudin group (hirudin)]. In control animals [n=6,
Control group (control)], LPS was given without hirudin
substitution. By intravital fluorescence microscopy leuko-
cyte—endothelial cell interaction and functional capillary
density (FCD, a measure of capillary perfusion) were

analysed during a 24 h period after the LPS injection.
Hirudin effectively normalised thromboplastin time and
antithrombin activity when compared to controls (P<0.05,
ANOVA). However, hirudin did not attenuate LPS-induced
arteriolar and venular leukocyte adherence during 24 h
(P>0.05, MANOVA). In parallel, hirudin caused significant
deterioration in FCD over time when compared to controls
(hirudin: baseline=171£19 vs 16%9 at 24 h; control:
baseline =150£20 vs 62%18 at 24 h; P<0.05 MANQOVA).
The decrease of FCD in hirudin animals was associated
with a significant increase of wet-to-dry weight ratios in
different organs (lung, kidney, muscle, and small intestine;
P<0.05 vs control, ANOVA). Thus, our experiment does
not indicate a protective effect of hirudin on microcircula-
tion during endotoxemia, despite an improvement of coag-
ulatory parameters. This result may at least in part explain
the lack of efficacy of hirudin efficacy on lethality during
endotoxemia and sepsis.

Heparin vs recombinant hirudin for anticoagulation in continuous renal replacement therapy

O Vargas Heint, C v Heymannt, J Nissent, M Lipst, M Welte*, WJ Koxt and C Spiest
Departments of Anesthesiology and Intensive Care, *University Hospital Charite, Campus Mitte, Humboldt University Berlin,
Schumannstr. 20/21, 10117 Berlin, Germany; TBenjamin Franklin Hospital, Free University Berlin, Hindenburgdamm 30, 12200

Berlin, Germany

Introduction: Heparin as standard for anticoagulation in
continuous renal replacement therapy (CRRT) has a
bleeding incidence of 20% and is contraindicated in
patients with heparin induced thrombocytopenia Il [1].
Recently recombinant hirudin (rhirudin) has been reported
to be superior as an anticoagulant to heparin for intermit-
tent hemodialysis [2]. The aim of the study was to

compare heparin and rhirudin as anticoagulants in CRRT
regarding hemofiltration efficacy and possible bleeding
complications.

Methods: After ethical committee approval and written
informed consent from the relatives 16 critically ill patients
with an indication for CRRT were randomly allocated to 2
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groups: heparin (9 patients) initially 250 IU/h; target acti-
vated clotting time (ACT) 180-210 s, 125 IU/h stepwise
heparin dose change; hirudin (8 patients) initially 10
ug/kg/h; target ecarin clotting time (ECT) 80-100 s, 2
ng/kg stepwise dose change. Every four h, thrombin time
(PT), partial thromboplastin time (PTT), hemoglobin (Hb)
and thrombocytes were determined. A bleeding complica-
tion was defined as an Hb decrease >2 g/dl. The observa-
tion time was 96 h. The ocurrence of filter clottings were
recorded.

Statistical analysis: Mann-Whitney-U-Test, P <0.05.

Results: Basic patient characteristics did not differ
between groups.

Three bleeding complications were observed in three
patients in the rhirudin group, but none were seen in the
heparin group. The bleedings were observed 60 h after
study initiation. Platelets were 76, 14 and 62/nl at bleed-
ing time. The ECT was 83, 65 and 85 s respectively. PTT
was higher than 60 s and PT was lower than 60 s at this
point in all three patients. rhirudin application was inter-

Using fraxiparin in patients with gestosis

20th International Symposium on Intensive Care and Emergency Medicine

Filter clotting and run time; median (range)

Heparin RHirudin P
Patients with filter clotting (n) 6/9 3/8 0.24
Filter clottings/filter changes (n) 18/28 8/22 0.05
Filter run time (h) 12 (4-36) 20 (4-56) 0.18

rupted 4 and 8 h before bleeding time point in two
patients, the third patient received 5 pg/kg/h rhirudin.

Conclusion: rhirudin prevented filter clotting more effec-
tively than heparin. Low platelet count together with patho-
logical PT and PTT, despite aimed or low ECT in patients
with bleeding complications, indicated that improved clot-
ting monitoring and dose adjustment must be imple-
mented before rhirudin can be used safely.

References:
1. Vanholder R et al.: Kidney International 1994, 45:1754-1759.
2. vWyk V et al: Kidney International 1995, 48:1338-1343.

DV Elioutine and DV Marshalov

Saratov State Medical University, B. Kazachia 112, Saratov, 410026, Russia

Introduction: The problem of treating the coagulate disor-
ders in cases of gestosis remains of topical interest in
obstetrics; heparin is dangerous because of the possible
development of thrombocytopenia, heparin-induced throm-
bosis, osteoporosis, and increased consumption of anti-
thrombin III.

Methods: The investigation was carried out in 2 groups of
pregnant women with gestosis. To the first group (consist-
ing of 34 patients aged 18-32), the injections of fraxiparin
(2850 ME) were given once a day. To the second group
(consisting of 32 patients aged 19-30), the injections of
heparin (5000) were given 4 times a day. The effective-
ness of the drug was checked clinically and according to
the investigations of coagulate and thrombocyte gemosta-

sis the day before the operation and on the 1st, 4th and
7th days after the operation.

Results: In the group of patients with gestosis who
received heparin, reduction of the number of thrombo-
cytes to 21.4% (P<0.01) and growth of their aggregation
activity to 18.3% (P<0.05) were observed on the 7th day
of the postoperative period in comparison with the period
prior to operation. In the group of pregnant women who
received fraxiparin, a change in the number of thrombo-
cytes and an increase in their aggregation activity were
not observed.

Conclusion: The use of fraxiparin is more effective than
treating with heparin and, as a result, it can be used for pro-
phylaxis and treatment of thrombosis in pregnant women.

The effect of using a heparin-free flush system for central venous and pulmonary artery catheters
on a general medical and surgical intensive care unit

C Bradley and P Munro

ITU, St George's Hospital, Blackshaw Road, London, SW17 OQT, UK

Introduction: Heparin flush systems prevent thrombus for-
mation on invasive monitoring devices. Unfractionated
heparin increases the risk of thrombocytopenia, and drug
interactions in lines. Low dose heparin, given to most
patients on the unit to prevent deep vein thrombosis (DVT),
decreases thrombus formation on central venous catheters

(CVC). Pulmonary artery catheters (PAC) can be main-
tained with non-heparinised solutions but evidence for arte-
rial lines is conflicting. Due to the high incidence of
thrombocytopenia in our patients and the routine use of
low molecular weight heparin to prevent DVT, we decided
to investigate the use of a heparin-free flush system.
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Method: The study took place over two 4 week periods:
one of heparin-free flush and one using a heparin flush. All
patients on the unit were recruited into the study. Line
care was according to unit practice. Duration of catheter
patency and complications were recorded. Results were
analysed using Chi squared and Fisher exact 2 tailed
tests.

Results: The numbers of catheters in each group were:

Arterial Catheter CVC PAC Totals
With Heparin 65 48 14 127
Heparin Free 70 62 14 146
Totals 135 110 28 273
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The numbers of thrombus associated problems were:

Arterial Catheter CVC PAC Totals
With Heparin 8 0 2 10
Heparin Free 7 1 1 9
Totals 15 1 3 19

There was no statistical difference in the thrombus-associ-
ated complication rates between the two groups.

Discussion: This study demonstrated that the removal of
heparin from the flush systems of invasive monitoring lines
does not lead to an increase in thrombus-associated com-
plications, prevents the exposure to the risks of unfraction-
ated heparin, which include thrombocytopenia and drug
interactions, thereby improving patient care.

Is the ecarin clotting time (ECT) a valid monitoring parameter for r-hirudin-based anticoagulation

in continuous renal replacement therapy?

C v Heymann*, O Vargas Hein*, S Ziemert, P Sinhat, T Schréder*, J Nissen*, M Lips* and C Spies*
*Department of Anaesthesiology and Intensive Care, Tinstitute of Laboratory Medicine and Pathological Biochemistry, University
Hospital Charité, Charité Campus Mitte, Schumannstrasse 20-21, D-10117 Berlin, Germany

Introduction: For continuous renal replacement therapy,
systemic anticoagulation is required. Besides heparin, the
current anticoagulant of choice, the direct acting throm-
bin-inhibitor r-hirudin was reported to be of advantage in
chronic intermittent haemodialysis due to reduced filter
clotting. The ecarin clotting time (ECT) was suggested to
be a valid monitoring parameter with a linear correlation to
r-hirudin concentrations in plasma [1]. To our knowledge,
no results of hirudin-based anticoagulation during continu-
ous renal replacement therapy in intensive care have been
published yet. The objective of our study was to evaluate
whether the ECT correlated to r-hirudin concentrations in
plasma in this setting.

Methods: Seven patients on continuous veno-venous
haemofiltration, due to acute renal failure, were included in
this prospective study. Anticoagulation was titrated to
achieve ECT-values between 80-100 s and parameters
(ECT, PT, aPTT, TT, Fibrinogen, AT lll, platelet count, ACT)
were monitored by four-hourly determinations. R-hirudin
concentrations in plasma were measured 24 and 48 h
after starting therapy. Statistical analysis was performed
by Spearman correlation.

Results: 5 of 14 measurements of hirudin-concentrations
in plasma were found to be below the cutoff point of the r-
hirudin test (<0.1 ug/ml). Six measurements were
between 0.1 and 0.2 pug/ml and three results >0.3 pug/ml.
For all measurements of our study we found a weak but
statistically significant correlation between ECT and r-
hirudin levels (=0.52; P=0.048). Within the narrow range
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of r-hirudin levels between 0.1 and 0.2 ug/ml, applying to
11 of 14 test results, a broad range of ECT values
between 60 and 105 s. were found.

Conclusion: During CRRT very low plasma levels of r-
hirudin ranging from <0.1-0.35 pg/ml were observed. For
low plasma r-hirudin concentrations up to 0.2 ug/ml,
including the majority of the investigated patients, the ECT
may not be reliable for guiding anticoagulation during
CRRT. It is not clear whether this is related to method-
ological problems due to laboratory determinations or to
interference with pathological conditions of other coagula-
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tion disorders. However, a more valid monitoring for r-
hirudin based anticoagulation in continuous renal replace-
ment therapy is required.

20th International Symposium on Intensive Care and Emergency Medicine

Reference:
1. Nowak G et al: Seminars in Thrombosis and Hemostasis 1997,
22:197-202.

Impact of CVVH on monocyte activation in the critically ill

R Rokyta, M Holub*, M Matejovic, J Hanzlikova, | Novak, P Hora, K Balihar and V Sramek
ICU, Medical Department I, Charles University Hospital, Pilsen; *Department of Infectious Diseases, University Hospital Bulovka,

Prague

Introduction: Monocyte activation (HLA-DR+ CD14+) was
suggested to be a useful marker of immune system func-
tion. As extracorporeal circuit might influence the immune
response (e.g. bioincompatibility and/or elimination of
pro/anti-inflammatory cytokines) we investigated the
impact of CVVH initiation on monocyte activation in criti-
cally ill patients.

Methods: Fifteen septic (4 ICU survivors) and 7 nonseptic
(1 ICU survivor) critically ill patients in whom CVVH (ultra-
filtration 1-2 | h'') was initiated because of acute renal
failure as a part of MODS. Expression of HLA-DR* CD14+
was assessed by flow-cytometry before CVVH initiation
and at 4 h and 24 h afterwards. The Friedmann two-way
ANOVA and Mann-Whitney U tests were used when
appropriate. Data are presented as means +SD; P<0.05
was considered significant.

Results: Baseline HLA-DR+*CD14+ values in septic and non-
septic patients were not different (571£21% and 71£21%
respectively, P=0.23). Time course of HLA-DR*CD14+
during the first 24h of CVVH are shown in Fig. 1.

Figure 1
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Conclusion: CVVH initiation has no impact on monocyte
HLA-DR expression in both septic and nonseptic patients.

Acknowledgement: Supported by a Grant of IGA MZ (4972-3).

Effect of continuous hemofiltration (CVVHF) on inflammatory parameters

KH Smolle, W Wonisch, F Tatzber, P Kaufmann, G Koschsorur and R Aigner

Introduction: Hemofiltration and hemodialysis are very
important life saving procedures in the management of
critically ill patients. The ability of these techniques to
remove low molecular weight toxic substances from the
circulation is very well documented, but little is known
about their influence on inflammatory or lipid peroxidation
parameters. Procalcitonin, PMN-elastase and Neopterin
can be used as diagnostic and prognostic parameters to
monitor critically ill patients and to control therapeutic
interventions. For these reasons the aim of this preliminary
investigation was to evaluate the effect of continuous
veno-venous hemofiltration (CVVHF) versus intermittent
hemodialysis (IHD) on plasma concentrations of inflamma-
tory (Neopterin, PMN-elastase, Procalcitonin) and lipid
peroxidation parameters (Malonic dialdehyde, Peroxides,
Antibodies to oxidised LDL).

Patients and methods: We investigated 20 consecutive
mechanically-ventilated critically ill patients (=12, 25-86
years, 7 male, 5 female) under CVVHF (blood flow

100-150 ml/min, ultrafiltrate 1-2 I/h). Cellulose triacetate
membranes (FB-21U Biorena) (n=3) and polyacrilonitrile
membranes (AN69 Hospal) (n=9) were used in this group.
In the IHD group (n=8, 31-86 years, 5 male, 3 female)
(blood flow 200-250 ml/min, dialysate flow 500 ml/min)
polysulfone membranes (FBHPS Fresenius) were applied.
Blood samples were drawn at 0, 10, 60 and 240 min after
starting the procedure from before and after the mem-
brane. Serum and plasma samples were drawn at 0, 10, 60
and 240 min after the onset of CVVHF or IHD. After 30 min
at 4°C, the blood samples were centrifuged at 3000 x g.

Malonic dialdehyde (MDA) determination was done by
HPLC according to the method of Wong et al Neopterin
(NPT), Elastase, Procalcitonin (PCT) and antibodies to oxi-
dised LDL (oLAb) were determined by commercially avail-
able ELISA methods. Determination of peroxides was
performed by an enzymatic method based on the peroxi-
dase reaction with tetramethylbenzidine as a chromogenic
substrate.
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Table 1
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Concentrations of inflammatory and lipid peroxidation parameters in CVVHF and IHD patients

Parameter 0 pre 0 post 10 pre 10 post 60 pre 60 post 240 pre 240 post
CVVHF (n=10)

MDA 1.60%0.73 1.7910.84 1.61+0.78 2.00%+0.99 1.60+0.56 1.87%0.66 1.60%0.47 1.74%0.71
Peroxide! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
oLAb 326+120 373+160 328+136 381+203 364+140 388+181 355+176 395+214
Elastase 195+133 240%157 214+141 2541144 210%1383 256+136 210+127 262+151
PCT? 12.6+11.3 8.31+7.93 10.418.26 8.91+7.30 10.7+9.98 9.431+8.58 10.4+9.82 9.7219.81
Neopterin3 103+18.8 77.71251 108+32.8 81.1£14.0 110£32.0 83.1+£17.1 100+24.4 83+18.8
IHD (n=5)

MDA 1.3910.59 1.08%0.66 1.681+0.89 1.7240.95 1.54+0.73 1.4910.85 1.31£0.54 1.17£0.48
Peroxide! 160+126 370+187 264+175 398+208 247%179 432+213 329+181 485+203
oLAb 265+182 236%167 244%127 229185.5 254+160 273t164 236+167 278%178
Elastase 114186.2 109%41.7 132+86.1 147£73.1 176189.4 211+87.9 179711 216%60.3
PCT? 9.1317.88 7.3016.37 9.6118.14 9.50+8.07 8.17£6.40 8.8616.92 9.72£7.19 10.318.20
Neopterin3 1311725 34.9124.2 124159.9 44.2+18.1 101+45.8 28.4+18.6 93.4£40.0 24.7+12.8

1, Median (No Gauss distribution of data); 2, Values >50 eliminated; 3, >10 and <500 included. Pre, Concentration before the membrane; Post,

Concentration after the membrane.

Statistical analysis: In the case of a Gaussian distribution
the statistical analysis was done by the t-test. Other distri-
butions were assayed by the %2 test.

Results: PCT and oLAb remained more or less constant in
all observations. No statistically significant differences were
observed before and after membrane passage or between
the CVVHF and the IHD group. PMN-elastase concentra-
tions increased constantly from start to the end of CVVHF
and IHD. MDA levels reached the maximum 10 min after
the onset of CVVHF and IHD. Again lower concentrations
were observed in the IHD group compared with CVVHF.
Peroxides were not detectable in most of the samples of
the CVVHF group. In the IHD group, there were statistically
significant differences in peroxide concentrations before
and after the membrane passage. Neopterin concentra-
tions decreased significantly after membrane passage in
both CVVHF and IHD group. The decrease was more pro-

nounced in the IHD group. Details in data for all parameters
in both groups are presented in Table 1.

Discussion: For inflammation parameters (oLAb, NPT,
PCT) no significant increases in concentrations could be
observed. This indicates that no pronounced inflammatory
reactions arise due to the dialysis procedure. The
decrease in Neopterin concentrations after membrane
passage shows efficient clearance of low molecular
weight substances during CVVHF and IHD. In contrast,
PMN-elastase concentrations increased from start to the
end of CVVHF and IHD thus indicating PMN activation
rather than activation of macrophages. In case of lipid per-
oxidation parameters, we found a peak in MDA concentra-
tions 10 min after onset of CVVHF and IHD, which might
be a consequence of PMN activation after contact with
the membranes. In conclusion, our data suggest that even
beneficial procedures like CVVHF or IHD may activate
inflammatory and lipid peroxidation processes.

Prospective randomized study of hemodialysis membrane biocompatibility in acute renal failure

A Jorres*, GM Gahl*, C Dobis*, A Kahl*, R Schindler*, U Frei*, C Guenthert, C Grossmann#, W Gaus* and J Hoegel*
*Nephrology and Medical Intensive Care, UK Charité, Campus Virchow-Klinikum, Augustenburger Platz 1, D-13353 Berlin,
Germany; TMembrana GmbH, Wuppertal; *Biometry and Medical Statistics, University of Ulm, Germany

Introduction: There is considerable controversy in the
current literature as to whether HD membrane biocompati-
bility may influence the mortality of patients with acute
renal failure (ARF). We performed a prospective random-
ized (central telephone randomization) study in patients

with dialysis-dependent ARF treated either with Cupro-
phan® (CUPRO) or polymethylmethacrylate (PMMA) low-
flux membranes. The data presented are the unicentric
evaluation of a larger international multicenter trial that was
published recently [1].
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Methods: In the study center in Berlin, a total of 104
patients were randomized. Of these, 94 patients
(35f/59m) with ARF were evaluable (CUPRO 45, PMMA
49 patients). Forty-six (49%) of these were
surgical/trauma patients. Mean age was 63.6 (19-87)
years, mean APACHE Il score was 26.3 (11-42). Sixty-
seven (71%) patients required mechanical ventilation, 81
(86%) received parenteral nutrition.

Results: Overall, 56 patients (60%) survived, 25 (56%) in
the CUPRO group and 31 (63%) in the PMMA group
(P=n.s., Fisher's two-sided Exact Test). The odds ratio
(OR) for not surviving for CUPRO vs PMMA was 1.38 with
a 95% Cl ranging from 0.56 to 3.42. Moreover, no differ-
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ence between CUPRO and PMMA was detected when
age and APACHE Il score were entered as possible con-
founders in a logistic regression model. There was also no
difference between the two study groups regarding time on
dialysis, number of dialysis sessions required, need for
mechanical ventilation, or total parenteral nutrition.

Conclusion: In summary, this controlled, prospective ran-
domized trial did not reveal any differences in the outcome
of dialysis-dependent ARF patients treated with CUPRO
vs PMMA dialyser membranes.

References:
1. Jorres et al.: Lancet 1999, 354:1337-1341.

Carbon dioxide elimination during continuous venovenous hemodiafiltration (CVVHD)-laboratory

experiment

J Ruzicka, | Novak, R Rokyta, M Matejovic, P Hora, M Hadravsky and V Sramek
ICU and Department of Biophysics, Medical Faculty of Charles University, Pilsen, Czech Republic; Department of Biophysics,

Karlovarska 36, Pilsen 301 66, Czech Republic

Objective: In a previous experiment with crystalloid solu-
tion we have shown that during CVVH(D) CO,, losses are
proportional to the fractional ultrafiltration (UF) rate of cir-
culating solution, with only a marginal impact of dialysis
and temperature [1]. We report here results of a similar
experiment with packed RBC.

Methods: Packed RBC were heparinized, diluted with
crystalloid solution with bicarbonate to hematocrit of 0.35
and continuously saturated in a special mixing chamber to
targeted pCO, value of 5 kPa. After equilibration, the
mixing chamber was connected to a PRISMA monitor
(Prisma, Hospal, France) at a blood rate (Qb) of
150 ml hr' and different CVVH(D) settings were tested
for CO, elimination at two temperature levels (37 and
40°C). Blood samples were drawn in triplicate at each
setting before and after the filter for blood gases analysis
(ABL 520, Radiometer, Denmark). CO, content was cal-
culated using standard formula [2] and CO, removal was
expressed as pre—postfilter CO, content difference.

Results: CO, removal values (in % of prefilter CO,
content) are summarised in Table 1 (means).

Conclusion: The often used CVVH setting (UF 1000 ml/hr,
Qb 150 ml/min) leads to CO, elimination at about

Table 1

Blood temperature 37°C Blood temperature 40°C

UF 1000 UF 3000 UF 1000 UF 3000

Dial O 4.2% 6.8% Dial 0 5.2% 11.0%
Dial 1000 7.4% 9.6% Dial 1000 7.0% 13.0%
Dial 2500 10.7% 13.3% Dial 2500 9.4% 15.4%

Dial—-dialysis [ml/hr], UF-ultrafiltration [ml/hr]

5 ml/min, i.e. a negligible part of the whole body CO, pro-
duction (VCO,). A significant CO, loss (about 15% of
VCO,) can be expected using high volume ultrafiltration
techniques.

Acknowledgement: This paper was supported by GAUK, Czech Republic.
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The combination of lactate and bicarbonate buffers in continuous venovenous hemodiafiltration
and its impact on serum lactate levels and homeostasis

M Balik*, A Kazdat, M Kolar* and A HendIt

*Department of Intensive Care and Anaesthesiology, University Hospital Kralovske Vinohrady, Prague 10, Srobarova 50, Czech
Republic; TDepartment of Clinical Biochemistry, Postgraduate Medical School, Faculty Policlinic, Prague, Czech Republic

Introduction: The buffer substitution of dialysis and
hemofiltration is usually performed using either lactate or

bicarbonate solutions. Bicarbonate works as a diuretic
and it has certain renal tubular protective properties. The
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use of lactate containing solutions can interfere with the
monitoring of lactate as a tissue oxygenation parameter.

Methods: Twelve septic ventilated patients were treated
with continuous venovenous hemodiafiltration (CVVHDF).
They were monitored before the treatment was started and
after 24 and 48 h. The dialysis fluid contained 35 mmol/| of
Na-lactate as a buffer. The hemofiltration substitution fluid
was Ringer's solution and 8.4% bicarbonate was infused
at the average rate of 16.0 ml/h. The dose was calculated
initially and it was adjusted later to reach positive BE and
mild hypernatremia up to 150 mmol/l. In all patients the
dose of furosemide was reduced to 1 mg/kg.day after com-
mencing of the treatment. Hemodynamic monitoring was
performed with transesophageal echocardiography in all
patients. Systemic oxygen delivery (DO,) was calculated,
oxygen extraction was approximated according to central
venous pO, (cvpO,).

Results: Lactate levels were found to be significantly ele-
vated 24 h and 48 h after commencing the treatment:
1.7710.68 mmol/l vs 2.70%£0.88 mmol/l (P<0.001) vs
2.52+1.06 mmol/l (P<0.03). No significant relationship
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was found between arterial lactate and cvpO, before the
treatment, but there was an indirect relationship between
arterial lactate and cvpO, during CVVHDF (correl. coeff.
r=—0.5 P=0.01 n=23). The regression equation of the
estimate of arterial lactate using cvpO, was derived:
lactate =6.9-0.81*cvpO,.Average DO, changed little
(777.2+187.0 ml/min vs 741.5%x171.8 ml/min vs
760.1£149.6 ml/min). Average sodium did not change
but the standard deviation of sodium levels decreased
(147.6£11.4 vs 148.716.9 vs 146.2+1.9) as well as the
standard deviation of base excess (0.8315.29 vs
2.24+4.00 vs 1.74%3.48). Eight patients (67%) had pre-
served sufficient residual renal functions. The average time
of CVVHDF was 3.83 (3-5) days in six patients who sur-
vived (50%).

Conclusion: Lactate remains a valuable marker of tissue
hypoxia in patients treated with CVVHDF with constant
input of lactate by dialysis. The stabilization of serum tonic-
ity and acid-base balance was recorded. Continuous
bicarbonate infusion during early CVVHDF can probably
reduce the dose of other diuretics and promote the resid-
ual renal functions.

Efficacy of the endotoxin absorption method (PMX) in patients with septic shock associated with

intraperitoneal infections

T Ikeda, K lkeda, T Onizuka, H Suzuki, K Suzuki and H Maruya

Division of Critical Care and Emergency Medicine, Tokyo Medical Center of Tokyo Medical University, 1163 Tatemchi, Hachioji-

city, Tokyo, 1983 Japan

Many points remain to be clarified concerning the mecha-
nism of the endotoxin absorption method (PMX). In the
present study, we investigated the efficacy of PMX in 13
patients who met all of the following four conditions: (1)
patients in septic shock associated with an intraperitoneal
infection; (2) patients who underwent SIRS; (3) patients
with endotoxin (ET) levels of at least 10 pg/ml at the start of
PMX; and (4) patients with circulatory dynamics requiring
administration of catecholamine. The 13 patients consisted
of nine men and four women with an average age of 6210
years. The outcome after four weeks was survival of nine
patients and death of four patients. PMX was performed for
2 h and nafamosat mesylate was used as anticoagulant.
The ET value, blood pressure, WBC, pH, PaO,/FiO,,
amount of DOA used, IL-6, IL-1ra, NOx, PAI-1, thrombo-

modulin (TM), ICAM-1 and ELAM-1 were measured immedi-
ately before, immediately after and 24 h after PMX.

Results: The ET value showed a definite decrease from
29.7123.4 to 14.9+11.2 pg/ml. The mean blood pressure
increased from 79.7£13.8 to 97.4%+16.8 torr. Among the
cytokines, no significant differences were observed in IL-6
before and after PMX but IL-1ra tended to decrease. PAI-
1 also decreased after PMX in the same way as IL-1ra.
NOx, ICAM-1, ELAM-1 and TM showed no changes.

Conclusion: The inhibition of excessive increases in anti-
inflammatory cytokines by PMX was considered beneficial
for the body's defense from the standpoint of preventing
progression to CARS.

Effects of epinephrine and norepinephrine on endotoxin-induced tissue factor expression in

blood monocytes

L de Rossi, T Scholz*, T Eckermannt, U Temmler*, S RuBwurm?, K Reinhartt and W Losche*
Clinic of Anaesthesiology, Rheinisch-Westfélische Technische Hochschule Aachen, Pauwelsstr. 30, D-52074 Aachen,
Germany; *Clinic of Anaesthesiology and Intensive Care Therapy; and *Centre for Vascular Biology and Medicine/Erfurt,

Friedrich-Schiller-University, Bachstr. 18, D-07740 Jena, Germany

Background: Tissue factor (TF) is the most important ini-
tiator of intravascular coagulation. In monocytes the
expression of pro-inflammatory cytokines and TF is con-

trolled by the same transcription factors. Catecholamines,
frequently used in sepsis therapy of critically ill patients,
have been shown to inhibit endotoxin-induced expression


http://ccforum.com/supplements/4/S1

P44

Critical Care Vol 4 Suppl 1

of monocyte cytokines, such as TNF-o. or IL-6 [1]. The aim
of our study was to prove whether epinephrine (EPI) and
norepinephrine (NOREPI) may also affect TF expression.

Methods: To induce TF and TNF-o. expression in mono-
cytes we incubated citrated human whole blood (WB) for
four hours with LPS (E. coli 055:B5; 50 ng/ml). TF expres-
sion on monocytes was determined by flow cytometry,
TNF-o secretion was measured by ELISA.

Results: Incubating WB samples with 50 ng/ml LPS we
observed an increase in the number of TF-positive mono-
cytes from 3.9%0.7% to 42.9%£2.8%. 5.5 nM EPI inhibited
LPS-induced TF expression by about 16% (P=0.03), but
the inhibitory effect was attenuated at higher EPI concen-
trations (>550 nM). LPS-induced TNF-oo secretion
(4.210.5 ng/ml) was inhibited by about 60% in presence
of 55 nM EPI, and maximum inhibition of 75% was
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reached at 55 nM. Compared to EPI, higher concentra-
tions of NOREPI were needed to get a significant inhibi-
tion of monocyte activity. Inhibition of TF-expression by
13% was observed at 550 nM and the same inhibition
was observed at 5,500 nM. TNF-o. secretion was inhibited
in a clear dose-dependent manner and amounted at 5.5
nM NOREPI to about 35% and at 5500 nM to about 75%.

Conclusion: EPI is more effective than NOREPI to inhibit
LPS-induced monocyte TF expression and TNF-o secre-
tion. At higher concentrations EPI also seemed to have a
stimulatory effect on TF expression, which could be due to
an interaction of EPl-activated platelets [2] with mono-
cytes.
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Influence of enoximone and dobutamine upon liver perfusion and function in fluid optimized

septic patients

H Kern, T Schroder, M Kaulfuss, WJ Kox and C Spies

Department of Anesthesiology and Intensive Care Medicine, University Hospital Charité (Campus Mitte), Humboldt-University

Berlin, Schumannstr. 20/21, 10117 Berlin, Germany

Introduction: Splanchnic mucosal perfusion abnormalities
have been implicated in the development of sepsis and
multiple organ failure. In clinical and experimental settings,
administration of dobutamine can increase hepatosplanch-
nic perfusion [1,2]. The administration of enoximone
during and after cardiopulmonary bypass diminished
endotoxin levels in liver venous blood indicating a benefi-
cial effect on tissue perfusion and barrier function of the
gut [3]. The aim of this study was to investigate the impact
of dobutamine and enoximone upon liver perfusion and
function in fluid optimized septic patients.

Methods: After approval by the local ethical committee
and obtained written informed consent by next of kin, 48
septic patients were included in this study. After fluid
resuscitation according to an optimal left atrial filling pres-
sure established by plotting left ventricular stroke work
index against pulmonary artery occlusion pressure,
patients were randomly treated with dobutamine (initially

increasing dose up to a maximum of 10 ug/kg/min) for
10 h up to a dosage where no further increase in left ven-
tricular stroke work index was achieved. Hemodynamics,
liver blood flow (LBF), hepatic tumor necrosis factor (TNF)
and monoethylglycinexylidide (MEGX) kinetics to assess
hepatic function were performed within the first 12 h of
sepsis, before administration of inotropic support as well
as 12 h and 48 h after treatment. Statistical analysis was
performed using Wilcoxon signed rank sum and Friedman
test.

Results: Basic patient characteristics (age, sex, APACHE
) did not differ between groups. Oxygen delivery and
oxygen consumption increased in both groups without sig-
nificant difference between groups.

Conclusion: Administration of enoximone in fluid opti-
mized septic patients may be favorable in comparison to
dobutamine. Enhanced DO, and VO, in both regimens

5 ug/kg/min, increasing dose up to a maximum of resulted in an increased regional perfusion and improved
20 pug/kg/min) or enoximone (initially 2.5 pug/kg/min,  splanchnic function only in the enoximone group indicated
Enoximone Dobutamine
Baseline 12 h treatment 48 h treatment Baseline 12 h treatment 48 h treatment
LBF [L/min/m?] 2.9+0.7 3.310.8b 3.2£0.7b 2.8+1.0 3.0£0.8b 2.9+0.8b
LTNF [pg/mL] 32126 43%31 ab 37+32 29+28 62136 ab 29+26
MEGX [ug/L] 19+19 33126 ab 29+20 b 22+16 21£22 a 32+17b

Results are presented as means tstandard deviation; a) P<0.05 between groups; b) P<0.05 within groups compared to baseline.
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by a diminished release of the pro-inflammatory hepatic
TNF and increased MEGX.
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Renal blood flow in critically ill cardiac patients: effect of dobutamine on total flow and selective

redistribution of the cardiac index

H Sherif, AW Andraos, A Abdel Fattah, A Amer, A Eltaweel, O Elhennawy and MS Mokhtar

Baseline regional distribution of cardiac output (CO)
depends on the physiological determinants of the end-
organs. In congestive heart failure (CHF), this distribution
is modified in favour of the coronary, brain and kidney cir-
culations, depending on the main regulatory mechanisms
of the vasomotor system, including the sympathetic
nervous system, the vascular endothelium and the local
non-endothelial mechanisms.

In this study, we measured the renal blood flow (RBF) and
CO in 20 critically ill cardiac patients (17 males, mean age
49110 years), utilizing both techniques of color coded
duplex and echocardiography. All patients had CHF due
either to dilated cardiomyopathy (12 patients) or ischemic
heart disease (8 patients). A control group of 14 males
(mean age 4118.6 years) was also included. Following
clinical evaluation, including the history and 12-lead ECG,
all patients and control group were subjected to duplex
assessment of RBF (ml/min/m2), in post-absorptive state
by measuring the internal diameters of both renal arteries
at their aortic origins, and then estimation of the renal
artery pulsed flow wave to measure the time average
velocity, (the average of the velocity spectrum in one
second) and then multiplied by 60 to express the flow in

one min. The CO was measured echocardiographically
through the pulsed wave Doppler trans-aortic flow. The
whole procedure was repeated, first under low dose
(5 ug/kg/min), and then under high dose (20 ug/kg/min)
dobutamine, with 24 h apart. The regional renal percent-
age (RRP) was calculated and expressed as percentage
of the cardiac index.

Compared to the control group, patients, at baseline,
showed statistically significant lower CO, RBF and RRP
(mean =16.7£4.3% vs 19.3%14.1%, P<0.003). On low
dose dobutamine, they showed a significantly higher CO
and RBF with an insignificant increase in RRP (mean
=17.3%£2.3%) due to renal vasodilatation. On the other
hand, reaching the higher dose of dobutamine, CO
showed a further statistically significant increase, whereas
RBF and RRP decreased significantly (mean =
14.213.4%, P<0.02), due to renal vasoconstriction.

Conclusion: The effects of different doses of dobutamine
on the CO were not paralleled by similar effects on the
RBF and the RRP. In patients with CHF, the adjustment of
the proper dose of dobutamine should follow the regional
renal blood flow rather than the absolute values of the CO.

Influence of iloprost on hepato splanchnic metabolic activity and energy balance in patients with

septic shock

P Kiefer, | Tugtekin, H Bracht, C Altin, J Vogt, H Wiedeck, M Georgieff and P Radermacher
Universitétsklinik f. Andsthesiologie, Universitét, D-89070 Ulm, Germany

Introduction: Septic shock is characterized by increased
splanchnic blood flow due to enhanced metabolic activity.
Endogenous prostacyclin may be crucial to maintain liver
function and gastric mucosal integrity [1]. Therefore we
studied the effect of intravenous. iloprost on hepato-
splanchnic metabolic activity and energy balance in
patients with septic shock.

Patients/methods: Twelve patients with septic shock
(cardiac index, Cl =3 I/minxm?2, all requiring noradrenaline
>0.03 ug/kgxmin' to maintain mean arterial pressure
(MAP =70 mmHg) were studied. In addition to routine sys-
temic hemodynamics and gas exchange we inserted a
Swan Ganz catheter into a hepatic vein (hv) to measure
splanchnic blood flow using primed continuous infusion of
indocyanine-green. Moreover, we assessed splanchnic

lactate uptake (Fick principle), endogenous glucose pro-
duction rate (stable isotope approach), as well as hepatic
venous lactate/pyruvate and acetoacetate/B-OH-butyrate
ratios. Measurements obtained after 90’ of hemodynamic
steady-state were recorded before, after and during ilo-
prost infusion titrated to obtain a 20% increase in Cl
(0.9-3 ng/kgxmin‘t).

Results/statistics: See Table. Friedmann test/Student-
Newman-Keuls: *P<0.05 vs baseline.

Conclusion: While maintaining hepato-splanchnic lactate
clearance, iloprost reduced the endogenous glucose pro-
duction rate, hence the hepatic O, requirements. The
unchanged regional O, uptake therefore suggests shifting
of O, consumption to other energy demanding processes.
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(median/percentile) Baseline

20th International Symposium on Intensive Care and Emergency Medicine

lloprost Baseline

Sys. DO, ml/min/m? 565/642-473
Sys. VO, ml/min/m?

Spl. DO, ml/min/m?

139/142-131
122/166-103

Spl. VO, ml/min/m? 58/67-49
Spl. Lactate balance pmol/kg/min 12/13-4
Gilucose production umol/kg/min 16/19-14
Hv. Lactate/pyruvate 18/21-16

Hv. Acetoacetate/B-OH-butyrate 0.21/0.569-0.13

634/699-513 524/651-472

147/164-136" 143/154-133

134/203-117* 130/158-98
59/71-57 56/65-52
13/14-2 11/13-5
11/15-9* 11/11-8
16/34-12 13/22-12

0.22/0.45-0.08 0.22/0.34-0.05

Acknowledgement: Supported by Deutsche Forschungsgemeinschaft (Ra
396/4-1); Schering - Germany
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1.  Brinkmann A et al.: Crit Care Med 1996; 24:1293-1301.

Epinephrine is more effective than other sympathomimetics in correcting cerebral hypoperfusion
associated with mesenteric ischemic reperfusion insult

MM Zayek, CR Hamm, KT O’Donnell and FG Eyal
Pediatrics, University of south Alabama, Mobile, AL, USA

Objective: To assess the efficacy of sympathomimetics in
maintaining cerebral blood flow when cardiac function is
impaired.

Background: Sympathomimetics are frequently used to
treat hypotensive newborns with one of the goals being
the preservation of cerebral blood flow. No animal model
has substantiated the efficacy of this practice. Although
inotropes have been extensively studied in healthy animals,
little is available concerning their efficacy in “sick” hemo-
dynamically impaired newborn animals.

Design/methods: A laparotomy was performed in anes-
thetized piglets (10+1 days old, n=40) to clamp a major
branch of the superior mesenteric artery for 30 min. One
hour after, a persistent state of impaired cardiac function
was produced. Cardiac output remained 24+2% below
initial baseline. There was a parallel decrease in carotid
blood flow (21+5%)(CBF) while the decrement in sys-
temic mean blood pressure (BP) was small (7312 to
6712 mmHg; P<0.01). Those parameters remained the
same for the next two hours when treatment consisted

only of intravenous normal saline at a rate of 35 ml/kg/h.
One hour after the start of mesenteric reperfusion, animals
were randomized to additionally receive: Dobutamine
(DOB), Dopamine (DP), Epinephrine (EPI) or no inotropes
(CONT). The sympathomimetics (SYMP) were given at
20 min intervals, using a randomized latin squares design,
at a rate of 5, 10, 20, 40 (DOB and DP) or 0.5, 1, 2 and
4 ug/kg/min (EPI). The animals were instrumented to
measure: aortic, pulmonary artery and superior sagittal
sinus blood gases and lactate, cerebral oxygen extraction
(CBF ext); mean systemic and pulmonary artery pres-
sures(PAP); cardiac output (thermodilution),carotid blood
flow (ultrasonic flow transducers).

Results: See Table. Mean *s.e.m of the % change from
levels immediately prior to treatment.

Conclusions: Depressed cardiac output is associated
with a significant decrease in cerebral blood flow even
though BP is minimally reduced. EPI may be more efficient
than the other inotropes in supporting neonatal CBF when
CO is impaired.

% change DOBUTAMINE DOPAMINE EPINEPHRINE

Rate 10 20 40 10 20 40 1 2 4
COo* 28+2* 49%13 44+13 24+7* 41%12 51+20 29+12* 42+12 39+12
BP -316 -0.2+5 -2.58 0.4+3 243 1.5%+4 12168 25+58 44478
CBF -516 107 1819 -3%+4 516 -2%+10 7112 2618 1947
CBF ext 9+11 37 116 -116 -2+7 97 -11+6 -2316 § -3048§

*110#£20,40 or 1#2,4,**:SYMP#CONT, $:EPICONT,DOB,DP; P<0.05; RM Anova. All SYMP similarly improved cardiac output. EPI was the
only one to increase BP and improve cerebral blood flow. The interruption of all SYMP resulted in a large drop in CBF (2715%) and BP (28+3%)

while CO remained unchanged.
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Norepinephrine-induced blood pressure increase to pre-shock levels worsens regional flow

distribution in porcine septic shock

MM Treggiari-Venzi, J-A Romand, D Burgener*, M Svenssont#, PM Suter and A Aneman#
Surgical Intensive Care Unit Division, *Division of Gastroenterology, University Hospital, 1211 GENEVA 14-Switzerland;
"Departments of Physiology, Géteborg University, and *Anesthesiology and Intensive Care, Sahlgren’s University Hospital,

Goteborg, Sweden

Septic shock is characterized by hypotension, persisting
after fluid replacement and requiring vasopressors. Mean
arterial pressure (MAP) as endpoint of treatment provid-
ing adequate regional perfusion is unclear. In an acute
endotoxic shock model, norepinephrine was used to
reverse hypotension in seven fluid-resuscitated pigs,
anesthetized with o-chloralose and equipped with flow
probes around the portal vein and renal artery, renal and
jejunal mucosal laser Doppler flowmetry and jejunal
tonometry. MAP was increased by 10 and 20 mmHg
above the shock level with norepinephrine. Seven
shocked, fluid-resuscitated only animals served as
control. Measurements were performed before 2 h-endo-

toxin infusion and at the end of each increased MAP level.
Raising MAP with norepinephrine by 10 mmHg increased
significantly cardiac output, systemic oxygen extraction,
portal vein blood flow, improved metabolic balance and
tended to restore renal and jejunal mucosal flows to pre-
shock levels. Increasing MAP by 20 mmHg further
increased cardiac output and oxygen delivery but
reduced portal vein blood flow and tended to decrease
renal and jejunal mucosal flows. In conclusion, using nor-
epinephrine to increase MAP by 10 mmHg in volume-
resuscitated, acutely septic animals improved systemic
and regional perfusion. Higher MAP increase did not add
any benefit despite an enhanced cardiac output.

Inhibition of inducible nitric oxide synthase (iNOS) reduces multi-organ failure (MOF) in the

thioacetamide (TAA) rat model

TM Rahman and HJF Hodgson

Centre for Hepatology, Department of Medicine, Royal Free School of Medicine, Rowland Hill Street, London NW1, UK

Introduction: The role of INOS in MOF has been contro-
versial, studies having presented contradicting results,
however, the use of more specific inhibitors of INOS may
provide benefit.

Aim: To examine the effects of INOS inhibition in our
model of TAA induced MOF.

Method: MOF was induced by two intraperitoneal (IP) injec-
tions of TAA (500 mg/kg) eight hours apart. Three groups
were studied, Group1 receiving TAA only. Group 2 and 3
followed thr protocol for Group 1, however, Group 2 was

pre-treated with the NO precursor L-Arginine (300 mg/kg IP)
once daily and Group 3 was pre-treated with NO synthase
inhibitor aminoguanidine (100 mg/kg SC) for three days.

Results: See Table. n=10 Mean xSD.

Histology: The histological sections show markedly less
organ damage in the aminoguanidine group (Group 3).

Conclusion: Inhibition of INOS using aminoguanidine sig-
nificantly improves the incidence of MOF and mortality in
the TAA model of MOF.

Groups AST (iu/l) Creatinine (umol/l) Lactate mmol/I Survival %
Time (h) 24 48 24 48 24 48 96
Control 34£10 41£12 43+13 51+10 1.5+0.3 1.410.2 100
TAA 16531164 40451247 167122 231137 3.910.9 6.2+0.7 25
TAA + L-ARG 2177+£231 44751240 187x14 271127 4.2+0.5 7.3%£0.7 10
TAA + AMG 346150 1090188 87+21 112+23 2.110.2 3.4+0.3 90

Effect of INOS inhibition on exhaled NO and serum nitrate in hyperdynamic porcine endotoxemia

MM Theisen, D Vasilev, J Altherr, M Matejovic*, | Tugtekin, M Georgieff and P Radermacher
Department of Anesthesia, University Hospital, D-89073 Ulm, Germany; *Department of Intensive Care, Charles-University, CZ-

30460 Plzen

Introduction: Controversial data have been reported on
the pivotal role of excessive nitric oxide (NO) production

for sepsis-induced vasodilatation in higher species [1,2,3].
Since both the measurement of plasma nitrate (NO,) and
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Baseline 12h 18 h 24 h
A nitrate mol/I| CNT 24 (13;31) 21 (16;33) 22 (13;31) 18 (11;31)
1400 W 28 (16;29) 21 (17;26) 17 (14;23) 15 (13;23)
PV nitrate mol/I CNT 20 (11;25) 25 (16;28) 23 (13;30) 20 (16;28)
1400 W 18 (14;28) 20 (15;22) 19 (18;22) 16 (14;18)
HV nitrate mol/I CNT 25 (16;34) 24 (15;34) 23 (14;32) 21 (10;29)
1400 W 25 (16;28) 19 (16;27) 20 (15;23) 18 (14;20)
NO expired pmol/kg/min CNT 8 (4;12) 25 (19;34)* 18 (13;25)* 22 (12;27)*
1400 W 9 (5; 16) 36 (27;55)* 13 (9;18) 17 (12;21)

exhaled NO levels are used as a surrogate for excess NO
formation, we investigated the effect of selective iINOS
inhibition on these parameters during longterm porcine
endotoxemia [4].

Methods: 12 h after shock induction with continuous i.v.
endotoxin  (LPS) anesthetized pigs were randomly
assigned to receive either LPS alone (CNT, n=13) or LPS
plus the selective INOS inhibitor 1400W (1400W, n=9)
tritrated to keep MAP at pre-shock levels (range 0.1-0.5
mg/kg/h). Hydroethyl starch was infused to maintain sus-
tained increase in cardiac output. Before, as well as 12,
18 and 24 h after, the start of LPS we measured expired
NO levels and arterial (A), portal (PV) and hepatic venous
(HV) NO, concentrations (after chemical reduction to NO)
using chemiluminescence. Exhaled NO was calculated as
described in [5].

Results: Data are median (25/75% quartiles), P<0.05 *vs
pre-shock (RM ANOVA on ranks, SNK test for multiple

comparison), 11400W vs CNT (Mann-Whitney Rank Sum
Test). There was no significant relationship between
exhaled NO and blood NO, concentration.

Conclusions: Remaining plasma NOj levels do not reflect
excess NO release during sepsis, probably due to variable
volume of distribution resulting from interstitial edema
and/or flux into third spaces such as ascites. Exhaled NO
may be more appropriate for on-line monitoring of NO pro-
duction in sepsis.

Acknowledgement: Supported by the Deutsche Forschungsgemeinschaft,
Deutscher Akademischer Austauschdienst and ESICM.
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Effects of mercaptoethylguanidine during long-term hyperdynamic porcine endotoxemia

F Ploner*, | Tugtekin, M Matejovict, M Theisen, A Stehr#, C Szabo$, UB Briickner* and P Radermacher

*Department of Anesthesia, District Hospital, 1-39042 Brixen; "Department of Intensive Care, Charles-University, CZ-30460
Plzen; *Department of Surgery, University Hospital, D-93042 Regensburg; SInotec Inc., Beverly, MA 01915, USA; Division of
Pathophysiology in Anesthesia and *Surgical Research, University Hospital, D-89073 Ulm, Germany

Introduction: Excess NO production due to iNOS activa-
tion and cellular toxicity resulting from peroxynitrite
(ONOO") may contribute to organ dysfunction in septic
shock. Therefore, we studied the effect of the combined
ONOO-scavenger and selective iINOS-inhibitor mercap-
toethylguanidine (MEG) [1] on hepato-splanchnic hemo-
dynamics and energy metabolism during long-term
hyperdynamic porcine endotoxemia [2].

Methods: 12 h after starting continuous intravenous
endotoxin, pigs received either no drug (CNT; n=9) or 3
mg/kg/h MEG (n=7). Hydroxyethyl starch was infused to
maintain a sustained increase in cardiac output [2].
Before, as well as 12, 18, and 24 h after, the start of LPS
we assessed expired NO formation (chemiluminescence),
systemic (CO) and liver (Doppler ultrasound flow probes)
blood flow, arterial-ileal mucosal PCO,-gap (fiberoptic

sensor), portal (pv) and hepatic venous (hv) lactate/pyru-
vate (L/P) ratios and hepatic lactate clearance.

Results: See Table.

Conclusion: MEG allowed for hemodynamic stabilization
due to blunting of the progressive endotoxin-induced fall in
MAP while maintaining CO but did not influence the para-
meters of hepato-splanchnic energy metabolism. Ongoing
oxidative stress resulting from inadequate dosage of the
compound may account for this result [3].

Acknowledgement: Supported by Provinz Bozen-Siidtirol (ltaly), ESICM
and Deutsche Forschungsgemeinschaft.
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Before LPS 12 hLPS 18 hLPS 24 h LPS
Expir. NO CNT 6 [2;8] 16 [13;21]# 13 [10;18]# 15 [14;19]# Data are median
pmol/kg/min MEG 7 [6;14] 20 [16;34]# 8 [6;16] 10 [3;19] [25;75% quartile]
MAP CNT 101 [91;106] 85 [75;95]# 79 [68;90]# 82 [61;85]# # P<0.05 vs Before
mmHg MEG 99 [90;105] 88 [82;97] 94 [90;111] § 102 [93;106] § LPS (Kruskal-Wallis
CO CNT 108 [98;122] 160 [147;168]# 150 [128;174]# 159 [134;198]# ANOVA on Ranks)
ml/kg MEG 115 [104;128] 154 [135;165]# 159 [136;175]# 160 [149;186]# § P<0.05 MEG vs
L/P ratio CNT 15 [13;17] 19 [18;21]# 20 [17;28]# 25 [21;30]# CNT (Mann-
pv MEG 13 [11;14] 18 [17;21]# 21 [18;26]# 24 [20;27]# Whitney Test).
PCOQ-gap CNT 15 [8;17] 17 [15;26] 20 [16;27] 20 [10;31]
mmHg MEG 14 [10;22] 22 [17;25] 15 [13;20] 14 [10;26]
Liver blood CNT 28 [23;31] 31 [27;34] 31 [23;36] 33 [24;35]
flow ml/kg MEG 24 [23;27] 26 [24;33] 31 [27;36] 26 [24;37]
Lac-Clear. CNT 15 [13;23] 3 [-4;6]# -4 [-8;0,6]# -8 [-12;-6]#
umol/min/kg MEG 12 [10;16] 5 [2;9]# 4 [-6;10]# 0,4 [-15;7]#
L/P ratio CNT 15 [13;19] 22 [16;30]# 29 [20;75]# 64 [24;100]#
hv MEG 14 [12;16] 20 [17;22]# 22 [19;31]# 50 [17;94]#

Endotoxin-induced pulmonary hyporesponsiveness to inhaled nitric oxide is improved by nitric

oxide synthase 2 inhibition

C Bopp, A Holzmann, H Schmidt, MM Gebhard* and E Martin

Department of Anaesthesiology and *Department of Experimental Surgery, Ruprecht-Karls-University, INF 110, 69120

Heidelberg, Germany

Introduction: In isolated-perfused lungs of endotoxin-chal-
lenged rats, inhibition of nitric oxide synthase 2 (NOS2) by
aminoguanidine (AG) improved responsiveness to inhaled
nitric oxide (NO) [1]. In dogs treated with lipopolysaccha-
ride (LPS), S-methylisothiourea (SMT) and AG prevented
worsening of hemodynamics and gas exchange [2]. In this
study, inhibition of NOS2 by SMT and AG modulates
responsiveness to inhaled NO in lungs of endotoxin (LPS)-
challenged rats in a dose-dependent manner.

Methods: Sprague-Dawley rats (400-450 gm BW) were
injected i.p. with 0.5 mg/kg E. coli 0111:B4 LPS (n=42)
or were controls (n=9). Four hours later, LPS-treated rats
were injected i.p. with 3, 10, and 30 mg/kg AG or 0.01,
0.1, 1 and 10 mg/kg SMT. 18 h later, lungs were isolated-
perfused in situ using Hank's solution. Pulmonary artery
pressure (PAP) was elevated by 6-8 mmHg using the
thromboxane analogue U46619. Decrease of PAP in
response to inhaled NO (0.4, 4, and 40 ppm NO in
random order) was measured. Serum and lung perfusate
nitrate/nitrite levels were measured with the Griess-reac-
tion.

Results: See Table.

Conclusions: AG is more effective in improving NO
responsiveness than SMT. Responsiveness to inhaled NO
appears to be dependent on the degree of NOS2 inhibi-
tion in lungs of LPS-challenged rats, because improve-

APAP (mmHg)

0.4ppm NO 4ppm NO 40ppm NO
Control -1.94+0.63 -4.01+1.16 -5.28%+0.86
LPS+3mg/kg AG -2.32+1.37* -4.98+1.69* -6.16+2.55*
LPS+10mg/kg AG -1.98+1.12* -4.02+2.16* -6.22+1.65*
LPS+30mg/kg AG -1.32+0.79# -3.37%+1.80* -5.53%+1.27*#
LPS+0.01mg/kg SMT —0.44+0.33# -1.60%1.23# -2.64+1.71
LPS+0.1mg/kg SMT  -0.241+0.27# -1.28+0.97# -1.96+1.51#
LPS+1mg/kg SMT -1.75%1.32* -8.70+0.79* -5.75+2.47*
LPS+10mg/kg SMT -0.30£0.42# -0.50+0.51# —1.77%0.40#
LPS —-0.12+0.15# -0.64+0.68* -0.98+0.65#

*P<0.05 vs treatment with LPS alone; # P<0.05 vs control; data are
mean +SEM (Scheffe-test).

ment of NO responsiveness correlated with nitrate/nitrite
levels in serum and lung perfusate.
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In contrast to CD64 expression, CD14 expression is persistently downregulated on
polymorphonuclear cells (PMN) but not on monocytes of patients with septic shock

E Barth, J Wollmeyer, G Fischer, T Weckmann, M Appel, EM Schneider, LL Moldawer*, M Georgieff and M Weiss
Department of Anesthesiology, University of Ulm, Steinhoevelstr. 9, 89070 Ulm, Germany; *Department of Surgery, University of

Florida, Gainesville, USA

Objectives: To investigate the time course of surface
CD14 and CD64 on PMN and on monocytes, in postoper-
ative/post-traumatic patients with septic shock, from the
first day of septic shock onwards.

Methods: Over a six month period, in 22 patients admit-
ted to the intensive care unit, a daily analysis of CD14 and
CD64 surface expression on PMN and monocytes was
performed by flow cytometry (Becton Dickinson, USA). All
patients suffered from septic shock for three days at least.
Box plots of the mean intensity (Mnl) values of surface
CD14 and CD64 are given for days 1-14. Statistical
analysis was performed by W.ilcoxon rank sum test
(P<0.05; significant intragroup differences between the
day indicated by a star [*] and the following days denoted
by a line over the respective days [I-]). In addition, normal
range of controls [C] is presented by a box plot.

Results: CD64 is significantly upregulated on PMN and
monocytes compared to healthy volunteers, whereas
CD14 expression is significantly decreased on all days.
Regarding the time course, a significant decrease in
CD14 and CD64 expression on PMN occured within the
first three days. In monocytes, compared with the first two
days, CD64 expression was diminished from day 3
onwards, however, CD14 expression on day 4, only.

Conclusions: Upregulation of CD64 expression on PMN
and monocytes indicates leukocyte activation in patients
with septic shock. In contrast to CD64, surface CD14 on
PMN decreased and is continuously downregulated over
time, whereas no decrease in surface CD14 on mono-
cytes is observed. This may be due to different membrane
anchors and/or different LPS—CD14 signaling in PMN and
monocytes in patients during septic shock.
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Respiratory burst activity of PMN is increased in most patients during septic shock

E Barth, G Fischer, F Borner, LL Moldawer*, EM Schneider, M Georgieff and M Weiss
Department of Anesthesiology, University of Ulm, Steinhoevelstr. 9, 89070 Ulm, Germany; *Department of Surgery, University of

Florida, Gainesville, USA

Objectives: To investigate whether burst activity of poly-
morphonuclear cells (PMN) of postoperative/post-trau-
matic patients during septic shock is predominantly
increased, unchanged or decreased compared to that of
healthy volunteers.

Methods: Over a period of six months, 12 patients (four
survivors and eight nonsurvivors) with septic shock for at
least three days duration were studied during their period
of septic shock on the intensive care unit. E. coli induced
burst activity of granulocytes was determined by flow
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cytometry (Bursttest™, Orpegen, Heidelberg, Germany).
The PMN burst activity of 12 healthy volunteers served as
normal range.

Results: PMN burst activity in healthy volunteers ranged
from 5-18 Mnl (median 9.2). Compared to this normal
range, burst activity of patients with septic shock was pre-
dominantly (i.e. on more than 50% of days in septic shock)
greater than that of healthy volunteers, in all patients, sur-
vivors and non-survivors.

Conclusions: PMN burst activity is predominantly
increased in most patients with septic shock compared to
healthy volunteers, indicating an activation of PMN during
septic shock. Moreover, burst activity of granulocytes

http://ccforum.com/supplements/4/S1

Number of patients with more than 50% of days during septic
shock within a distinct range of PMN burst activity compared
to the normal range

below within above
Mnl <5 5-18 >18
Survivors 0/4 2/4 2/4
Non-survivors 0/8 2/8 6/8
All patients 0/12 4/12 8/12

during septic shock does not discriminate survivors from
NoN-survivors.

Differences in phagocytosis by polymorphonuclear leucocytes (PMNs) and monocytes (Mos) in

endotoxemia and endotoxin (ET) tolerance

K-H Staubach, J Nolde, L Song, H Brade* and H-P Bruch

Department of Surgery, Medical University of Libeck, Ratzeburger Allee 160, 23538 Liibeck, *Research Center Borstel, Medical

University of Liibeck

Flow cytometry offers a rapid method to quantitate phago-
cytosis by PMNS and Mos. Since the PMN is a major
defense beside the Mos against bacterial infection we
compared both systems in a porcine endotoxin shock
model in control animals (C) and endotoxin-tolerant
animals (T). A commercial test kit (phagotest, Orpegen,
Heidelberg, Germany) was used for demonstrating inges-
tion of opsonized fluorescent E. coli (Fl) and phagocytos-
ing cells (PC). Seven pigs were pretreated over five days
with increasing doses of atoxic endotoxin from
Rhodopseudomonas sphaeroides (T) before induction of

Days (immunization period)

an ET shock with ET from Salmonella friedenau at a dose
of 250 ng/kg BW/h, like the controls who were not pre-
treated.

Results of both groups were expressed in fluorescence
intensity (FI) and summarized in the Table.

The functional assessment of Mos and PMNS in our shock
model revealed an enhancement of phagocytic activity in
endotoxin-tolerant animals both in Mos and PMNS with
the highest increase in the latter.

Hours (ET shock)

FI | Il I} \% Vv 1 3 6 9 12
Mos C 679 715 631 670 - 459 723 554 210 -
Mos T 532 639 529 438 - 294 683 617 743 703
PMNS 996 886 1007 940 - 1316 1810 1375 501 -
PMNS T 1165 1096 984 1082 - 555 1426 1343 1964 2146

PC | Il I} \% \' 1 3 6 9 12
Mos C 15.0 15.0 15.0 15.0 - 19.2 15.6 9.7 2.9 -
Mos T 10.6 16.7 14.9 5.9 - 20.8 23.6 19.3 15.3 14.0
PMNS C 8.2 8.2 8.2 8.2 - 5.7 6.8 6.7 8.9 -
PMNS T 4.9 8.4 8.2 2.6 - 14.6 14.0 7.5 9.1 11.0
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Role of platelet activating factor (PAF) on leukocyte-independent plasma extravasation and mast

cell activation during endotoxemia

A Walther, N Yilmaz, W Schmidt, A Secchi, MM Gebhard*, E Martin and H Schmidt
Department of Anesthesiology, and *Department of Experimental Surgery, Ruprecht-Karls-University, Im Neuenheimer Feld 110,

69120 Heidelberg, Germany

Introduction: Independently from leukocyte adherence,
endothelial factors and mast cell activation promote
microvascular permeability [1]. The platelet activating
factor (PAF) has been shown to play a significant role in
endotoxin-induced leukocyte adherence [2]. The aim of
our study was to investigate if there is also a role of PAF in
mediating leukocyte-independent microvascular perme-
ability changes and activation of mast cells during endo-
toxemia. Therefore, during endotoxemia, microvascular
permeability and mast cell activation were determined
after inhibition of the L-selectin mediated leukocyte-adher-
ence by fucoidin and after inhibition of PAF effects by the
the PAF receptor antagonist BN52021.

Methods: In male Wistar rats, microvascular permeability
(MP), leukocyte adherence (LA) and mast cell activation
(MCA) were determined in mesenteric postcapillary
venules using intravital microscopy at baseline and at 60
and 120 min after the start of a continuous infusion of
endotoxin (ETX; 2 mg/kg/hr, E. coli 026:B6) (group A,
n=10). Leukocyte—endothelial interaction was blocked
using fucoidin (25 mg/kg b.w.). In addition to the proce-

dure in group A, group B (n=10) received BN52021 (5
mg/kg b.w.) after baseline measurements. Group C
(n=10; control group) only received equivalent volumes of
NaCl 0.9%. Statistical analysis was performed using stu-
dent’s t-test. A P-value <0.05 was considered significant.

Results: In groups A and B, fucoidin prevented LA, and
so there were no significant differences in LA between
these groups. In group A, MP and MCA significantly
increased starting at 60 min (P<0.05 vs baseline). There
was no significant increase in MP and MCA in groups B
and C. Differences between groups A and B in MP and
MCA were significant at 120 min.

Conclusions: The results of this study demonstrate that
PAF plays a significant role in the initiation of endotoxin-
induced leukocyte-independent plasma extravasation and
mast cell activation.

References:
1. Kubes P: Am J Physiol 1996, 271:H2438.
2. Schmidt H: J Surg Res 1996, 60:29.

TNF-o: a possible mediator of remote tissue injury after viper envenomation

O Szold, AA Weinbroum, R Ben-Abraham, TE Englender, D Ovadia, S Marmor, M Sorkine, R Flaison and P Sorkine
General Intensive Care and the Departments of Oncology and Pathology, Tel Aviv Sourasky Medical Center and the Sackler
Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel; and Unite des Venins, Institute Pasteur, Paris,Cedex 15, France

Introduction: TNF is a potent inflammatory promoting agent
that can potentiate organ and tissue injury. A possible role
of TNF in causing local tissue damage following snakebite
was recently demonstrated in an intact rat model. We com-
pared the systemic effects of TNF on the hearts and lungs
of rats following an intramuscular injection of a sub-lethal
dose of Vipera asis venom (500 pg/kg, experimental
groups) to equivalent injections of saline (control group).

Results: Systemic TNF activity, heart rate and blood pres-
sure as well as lung permeability and neutrophil sequestra-
tion were then evaluated in both groups. The venom
caused a significant reduction in heart rate and arterial

blood pressure, and the serum TNF levels peaked after
two hours. These values remained unchanged in the
control group. In contrast, lung microvasculature perme-
ability and neutrophil sequestration were not significantly
different between the experimental and control groups.

Conclusions: This study of the systemic and inflammatory
effects of Vipera aspis venom showed that intramuscular
injection of the poison results in systemic effects that are
possibly mediated in part by TNF. These findings may
have therapeutic implications in the treatment of patients
with severe systemic manifestations after snakebites in
terms of the possible benefits of blocking TNF activity.

Phagocytosis of granulocytes is decreased in most patients with severe sepsis or septic shock

G Fischer, E Barth, R Remmele, LL Moldawer*, EM Schneider, M Georgieff and M Weiss
Department of Anesthesiology, University of Uim, Germany, and *Department of Surgery, University of Florida, Gainesville, USA

Objectives: To investigate the phagocytotic activity of
granulocytes during septic shock in postoperative/post-
traumatic patients compared to that of healthy volun-
teers.

Methods: Over a six month period 19 patients with septic
shock were monitored on a daily basis during their stay in
the intensive care unit. Phagocytotic activity of granulo-
cytes was determined by flow cytometry (Phagotest™
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Orpegen, Heidelberg, Germany). The normal range of
phagocytosis (expressed as mean intensity, Mnl) was
defined by a control group of 11 healthy volunteers.

Results: Phagocytosis of healthy volunteers was in the
range of 34 Mnl and 149 Mnl. All survivors and 7 of 10
nonsurvivors (i.e. 84% of all patients) had a lower phago-
cytotic activity on more than 50% of days in septic shock
compared to that of healthy volunteers. No patient had a
phagocytosis greater than 149 Mnl, the upper value of the
normal range.

Conclusions: Phagocytosis is decreased in most patients
during septic shock compared to healthy volunteers. Thus
diminished phagocytotic activity may contribute to an
impaired mechanism of bacterial elimination or a reduced
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Number of patients with more than 50% of days during septic
shock within a distinct range of phagocytosis during septic
shock compared to the normal range.

Phagocytosis (Mnl)

compared to normal Below Within Above

range (<34) (34-149) (>149) Total
Survivors 9 0 0 9
Nonsurvivors 7 3 0 10
Total 16 3 0 19

resolution of infection in these patients. Moreover, phago-
cytotic activity of granulocytes does not discriminate sur-
vivors and nonsurvivors of septic shock.

Triiodothyronine (T;) ameliorates the cytokine storm in rats with sepsis

T Yokoe*, M Negishi*, Y lino* and Y Morishitat

*Department of Emergency and Critical Care Medicine, "Second Department of Surgery, Gunma University School of Medicine,
3-839-15 Showa-machi Maebashi Maebashi, Gunma 371-8511, Japan

We reported that T, eliminated acidosis and improved sur-
vival rate in a rat model of sepsis. The aim of this study is
to clarify the effect of T, on cytokine levels.

Male Sprague-Dawley rats, weighing 350-420 g, were
ligated in the cecum with puncture (CLP method) under
anesthesia with pentobarbital (40 mg/kg). After CLP, 50
ml/kg of saline was injected subcutaneously for fluid
resuscitation. Rats were assigned two groups; no treat-
ment group (control group, n=15) and a T, treated group
(n=10). The T, treated group was given 3 ng/hr of T,
using a osmotic pump embedded subcutaneously. Sur-
vival rate, levels of IL-13, TNF-q, IL-6, IL-8, and IL-10 were
studied 24 h after surgery.

Three animals died in the control group, whereas no
animals died in T, treated group. There was no significant
difference on mean value of IL1- and TNF-o. between two
groups. Mean levels of IL-6 and IL-8 in the control group
were 237.4 pg/ml and 5342.7 pg/ml, respectively,
however, those in the T, group were suppressed to the
level of 183.5 pg/ml and 55.2 pg/ml, respectively
(P<0.05). Mean IL-10 level (6.0 pg/ml) in the T, treated
group was lower than that (72.4 pg/ml) in the control
group (P<0.05).

It is concluded that T, prevents the cytokine storm and
improves the survival rate in this rat model of sepsis.

Interleukin-17 stimulates intraperitoneal neutrophil infiltration through the release of the
chemokine GRO« from peritoneal mesothelial cells

J Witowski*t, K Pawlaczykt, A Breborowiczt, A Scheuren*, M Kuzlan-Pawlaczykt, ] Wisniewskat, A Polubinska®, H Friess*,

GM Gahl*, U Frei* and A JOrres*

*Nephrology and Medical Intensive Care, UK Charité, Campus Virchow-Klinikum, Augustenburger Platz 1, D-13353 Berlin,
Germany; TPathophysiology, University Medical School, Poznan, Poland; and *Visceral and Transplant Surgery, University of

Bern, Inselspital, Bern, Switzerland

Introduction. IL-17 is a newly discovered cytokine impli-
cated in the regulation of hematopoiesis and inflammation.
Since IL-17 production is restricted to activated T lympho-
cytes the effects exerted by IL-17 may help to understand
the contribution of T cells to the inflammatory response.
We investigated the role of IL-17 in leukocyte recruitment
into the peritoneal cavity.

Methods: Leukocyte infiltration in vivo was assessed in BalB/
CJ mice. Effects of IL-17 on chemokine generation in vitro
were examined in human peritoneal mesothelial cells (HPMC).

Results: Intraperitoneal administration of IL-17 resulted in
a selective recruitment of neutrophils into the peritoneum
and increased levels of KC chemokine (murine homologue
of human GROuq). Pre-treatment with anti-KC antibody
significantly reduced the IL-17-driven neutrophil accumula-
tion. Primary cultures of HPMC expressed IL-17 receptor
mRNA. Exposure of HPMC to IL-17 led to a dose- and
time-dependent induction of GROo. mRNA and protein.
Combination of IL-17 together with TNFo. resulted in an
increased stability of GROo mRNA and synergistic
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release of GRO« protein. Anti-IL-17 antibody blocked the
effects of IL-17 in vitro and in vivo.

20th International Symposium on Intensive Care and Emergency Medicine

Conclusions: IL-17 is capable of selectively recruiting neu-
trophils into the peritoneal cavity via the release of neutrophil-
specific chemokines from the peritoneal mesothelium.

The ex vivo production of tumor necrosis factor-o. (TNF-o) in men: relationship to cytokine

balance during cardiopulmonary bypass

Y Tabardel’, L Dumontt, D Schmartz’, JL Vincent* and J Duchateau
Departments of "Anesthesiology and *Intensive Care, Erasme University Hospital, Departments of *Anesthesiology and
*Immunology, Brugmann University Hospital, Free University of Brussels, Brussels, Belgium

Objectives: To discriminate patients with strong or weak
ex vivo TNF-a synthesis in response to whole blood stimu-
lation with endotoxin (LPS) and to relate this ex vivo
response to cytokine balance during and after cardiac
surgery with cardiopulmonary bypass (CPB).

Patients and methods: 19 patients scheduled for coro-
nary artery bypass graft (CABG) with CPB and 29 adult
volunteers were entered into the study. Whole blood was
stimulated with LPS, incubated for 16 h and TNF-a con-
centrations determined in the culture supernatant. Results
obtained in both patients and volunteers were pooled. Indi-
viduals showing TNF-a. concentrations lower or higher than
the median value of 1052 pg/ml were defined as low and
high responders, respectively. In the 19 patients, cytokine
balance during and after CPB was evaluated by the plasma
concentrations of TNF-q, interleukin (IL)-8 and IL-10.

Results: In patients undergoing cardiac surgery, perioper-
ative cytokine plasma levels were not significantly different
in both low and high responders. In these two groups ex

vivo TNF-o. production did not correlate with either TNF-o.
or IL-8 plasma levels measured during and after CPB. In
contrast, ex vivo TNF-o. production inversely correlated
with IL-10 plasma concentrations observed four hours
after the end of CPB in the low responder group (Spear-
man, —0.76, P=0.01) and tended to do so in the high
responder group (Spearman, —0.62, P=0.1).

Conclusion: In our series, the ex vivo production of TNF-
o does not allow us to predict the magnitude of the sys-
temic inflammatory response related to cardiac surgery,
as evaluated by the plasma levels of TNF-a. and IL8
during and after CPB. The negative correlation observed
between the ex vivo TNF-a production and the produc-
tion of IL-10 after CPB suggests that patients with a low
ex vivo capability to synthesize the pro-inflammatory
TNF-o. have a high potential to synthesize the anti-inflam-
matory cytokine IL-10 in vivo. Whether this profile can be
considered a risk factor for morbidity after cardiac
surgery, as it has been shown for infectious diseases
remains to be assessed.

Relationship between TNFa and IL10 release during cardiac operations and the development of

apoptosis

M Qing*, J Vazquez-Jimenezt, B Klosterhalfen#, K Schumacher*, A Piitz-Ebert*, ] Duchateau$, G von Bernuth*

and M-C Seghaye*

*Department of Pediatric Cardiology, *Cardiac Surgery, *Pathology, Aachen University of Technology, Pauwelsstrasse 30,
D-52057, Aachen, Germany; $Department of Inmunology, Hopital Brugman, Brussels, Belgium

Aim: To analyze the role of tumor necrosis factor (TNF)o
and interleukin (IL)10 produced during cardiac operations
on the development of apoptosis in vital organs and the
effect of core temperature during CPB on these finding.

Methods: 16 young pigs were assigned to a temperature
(T°) regimen during standardized CPB: normothermia (T°
37°C; n=8) and moderate hypothermia (T° 28°C; n=8).
TNFo and IL10 were determined by a pig specific ELISA.
Six hours post-operative, tissue probes of the heart, liver,
lung, and kidney were taken for standard- and immuno-his-
tological examinations. Apoptotic cells were detected by
an in situ apoptosis detection kit (TUNEL). Necrotic cells
were counted by light microscopy.

Results: Pigs operated on in normothermia showed signif-
icantly higher TNFa production and lower IL10 production

during and after CPB, and higher degree of cellular necro-
sis but lower degree of cellular apoptosis than pigs oper-
ated on in moderate hypothermia. In all animals,
postoperative IL10 levels were negatively correlated with
the production of myocardial apoptosis (P=0.005) and
TNFo levels correlated significantly with necrosis in the
heart and liver (P<0.05).

Conclusion: Cardiac operations are related to cell death
via both the necrotic and the apoptotic pathways. In this
setting, IL10 could be an inductor of apoptosis. By
increasing the production of IL10 and the ratio apopto-
sis/necrosis, moderate hypothermia during CPB might
therefore provide organ protection.
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Elevated levels of adhesion molecules in septic patients with pre-existing coronary artery disease

R Wittich*, H Kern, WJ Kox, G Haring* and C Spies

Department of Anesthesiology and Intensive Care, University Hospital Charité, Humboldt-University, D-10098 Berlin, Germany;
*Department of Anesthesiology and Intensive Care, Carl-Thiem-Hospital, Thiemstrasse 111, D-03048 Cottbus, Germany

Introduction: Sepsis, as well as coronary artery disease
(CAD), is associated with high levels of circulating adhe-
sion molecules [1,2]. Elevated plasma levels of these mol-
ecules may have clinical significance as markers of
endothelial injury [2]. The purpose of the study was to
investigate whether CAD influences the liberation of
plasma adhesion molecules, cytokines and markers of the
NO-system in septic patients and if these parameters may
serve for identification of patients at greater risk for cardio-
vascular complications in sepsis.

Methods: After approval by the local ethical committee
and obtaining informed consent from relatives, 44 septic
patients were included in this study, of whom 24 patients
met the criteria of CAD [3]. Measurements were per-
formed within 12 h (early sepsis) of onset of sepsis and
after 72 h (late sepsis). Soluble adhesion molecules sE-
selectin, and soluble intercellular adhesion molecule
(sICAM)-1 were analyzed by commercially available
ELISA. NO-markers were measured by the Griess reaction
and cyclic guanosine monophosphate (cGMP) by compet-
itive radioimmunoassay.

Results: Basic patient characteristics did not differ
between groups. CAD patients showed significantly
increased sICAM-1 levels in early and late sepsis (Table 1)
but this failed to be predictive for cardiovascular complica-
tions. ICAM-1 and cGMP correlated positively in both
groups with the intravenously administered norepinephrine

Table 1
CAD n=24 non-CAD n=20
sE-selectin (ng/ml)  Early 135 (33-352) 141 (56-320)
Late 98 (34-472) 49 (25-175)*
sICAM-1 (ng/ml) Early 614 (207-1616) 446 (207-867)"
Late 536 (203-1479) 351 (202-764)"
cGMP (mmol/l) Early 17 (6—-46) 13 (6-44)
Late 35 (8-51) 17 (3-52)"

median and range, * P<0.05 between groups.

dosage in early and late sepsis. Cardiac index, oxygen
delivery and mixed venous oxygen saturation were signifi-
cantly decreased in CAD patients in early and late sepsis
(P<0.05), whereas VO, did not differ significantly between
both groups. Mortality was increased in tendency in CAD
patients (75% vs 50% in non-CAD).

Conclusion: Plasma levels of sICAM-1, sE-selectin and
cGMP were elevated in CAD but may not serve as
markers for cardiovascular complications in sepsis. The
tendency in increased mortality rate could be due to an
impaired endothelial reserve in CAD patients.

References:

1. Spies C et al.: Chest 1998; 113:1055-1063.

2. Hwang SJ et al.: Circulation 1997; 96: 4219-4225.
3. Mangano D: Anesthesiology 1990; 72:153-184.

Are IL-6, IL-10 and PCT plasma concentrations more reliable than APACHE-III or SAPS-II for the
individual mortality risk prediction in severe sepsis?

C Miiller, G Driige, O Eichelbronner and N Roewer

Bayerische Julius-Maximilians-Universitdt Wiirzburg, Klinik fiir Anaesthesiologie, Josef-Schneider-Strasse 2, D-97070 Wiirzburg,

Germany

Introduction: Scoring systems such as APACHE-IIl and
SAPS-II often fail to reliably predict the individual mortality
risk particularly in patients with severe sepsis. Cytokines
and procalcitonin (PCT) have been shown to play a crucial
role both in the pathogenesis of sepsis and as diagnostic
tools for the inflammatory process. The objective of this
study was to investigate the relationship between plasma
cytokine and PCT concentrations and the actual and pre-
dicted mortality using APACHE-IIl and SAPS-Il in patients
with severe sepsis.

Material and methods: The SCCM/ACCP selection cri-
teria were used to identify the patients with severe sepsis.
After severe sepsis was diagnosed SAPS-Il and
APACHE-Ill scores were calculated. In addition, blood

samples were taken daily for the analysis of IL-6, IL-10 and
PCT plasma concentrations for three consecutive days. IL-
6 and IL-10 were analysed using a sandwich type of a
immunoenzymatic assay (Immunotech, Marseille, France)
PCT plasma concentrations were measured using a spe-
cific, ultra sensitive immunoluminometric assay (LUMIltest
PCT assay, BRAHMS Diagnostica, Berlin, Germany).

Results: Out of the 29 patients of this study, 13 patients
died leading to a mortality rate of 44.8%. The APACHE-III
and SAPS-Il scoring systems produced almost identical
results for the predicted mortality risks, but the areas
under the ROC-curves (AUC) formed by the plot of possi-
ble pairs of false-positive and true-positive rates exhibited
a poor prognostic validity for both scores (day 1: 0.5612;
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day 2: 0.5593; day 3: 0.5732). The plasma PCT concen-
trations were significantly higher in non-survivors com-
pared to survivors (day 1: £P<0.01; day 2: P<0.07; day 3:
P<0.015). However, a discrimination value, to simply dis-
tinguish between survivors and non-survivors, was not
found. The determination of plasma IL-6 concentrations on
the first three days after inclusion into the study showed
no significant difference between survivors and non-sur-
vivors. The IL-10 plasma concentrations of the patients
who died were significantly higher compared with those of
the survivors measured on the first two days (day 1:
P<0.001; day 2: P<0.005). The degree of correlation
between PCT-values and the APACHE-IIl scores on all
days of study was high (day 1: P<0.0004; day 2:
P<0.001; day 3: P<0.03). For the PCT plasma concentra-
tions and the SAPS-Il score, a good correlation was only
found on the first day (day 1: P<0.005). The IL-6 concen-
trations showed a good correlation with the APACHE-III
scores only on the first day (day 1: £<0.04) and the IL-10

20th International Symposium on Intensive Care and Emergency Medicine

concentrations correlated well with the APACHE-IIl score
at day 1 and day 3 (day 1: P<0.006; day 3: P<0.026). No
correlation was found between the interleukin concentra-
tions and the SAPS-Il scoring system.

Conclusion: Our results demonstrate that the APACHE-
Il and the SAPS-Il scoring systems evaluate a similar
mortality rate in severe sepsis. However, in terms of indi-
vidual mortality risk prediction, the reliability and preci-
sion of both scores is limited and does not allow a
precise statement about the mortality risk. In contrast,
the plasma concentrations of PCT and IL-10 were signifi-
cantly higher in the non-survivors and showed a good
correlation with the actual mortality. IL-6 was not useful
in this context. Thus, daily analyses of plasma PCT and
IL-10 concentrations might be a helpful tool to improve
the individual mortality risk prediction in patients with
severe sepsis, possibly in combination with scores
assessing the severity of illness.

Tumor necrosis factor receptor I, Il and tumor necrosis factor-o levels in patients with burns

S Endo*, Y Yamada*, K Inadat and S Sato?

Critical Care and Emergency Center, Department of Bacteriology, School of Medicine, Iwate Medical University, 19-1 Uchimaru,

Morioka 020-8505, Japan

Objects: The present study was undertaken to examine
the relationship between the severity of burns and TNFRI
and TNFRII levels in the acute post-burn period and the
entire follow-up period.

Materials and methods: Tumor necrosis factor o (TNF-or)
and TNF receptor | and Il (TNFRI and TNFRIl) were
studied in 24 burn patients who had a total burn surface
area (TBSA) of 50.2+20.4%. TNFRI and TNFRIl were
quantified by enzyme-linked immunosorbent assay (ELISA)
using a kit (Amersham, Buckinghamshire, UK). TNF-o, was
quantified by ELISA (Medogenix, Fleurus, Belgium).

Results: Immediately after the injury, both the TNFRI and
TNFRIl levels correlated significantly ~with TBSA
(r=0.7344, P<0.0001; r=0.6074, P=0.0012). The TNFRI
and TNFRII levels immediately after the injury were signifi-
cantly higher in the 11 patients who later died of their
burns than in the 13 patients who survived (0.840.4 ng/ml

Cytokines and sepsis - just black smoke?

vs 1.8+0.7 ng/ml, P=0.0002; 2.3%*1.1 ng/ml vs 4.5%+1.6
ng/ml, P=0.0009). The TNF-c. levels immediately after the
injury did not differ significantly between the group that
survived and the group that died. The TNFRI and TNFRII
values for the entire follow-up period also correlated signif-
icantly with TBSA. Peak TNFRI and TNFRII levels were
significantly higher in the group that died than in the group
that survived (6.0£4.7 ng/ml vs 14.1£7.8 ng/ml,
P=0.0009; 7.0£5.1 ng/ml vs 16.7£5.2 ng/ml, P=0.0003).

Conclusion: The TNF-o. levels correlated significantly with
both the TNFRI and the TNFRIl levels. The TNFRI and
TNFRII levels thus closely reflected the severity of the
burns in both the acute post-burn period and the subse-
quent follow-up period. In other words, these parameters
well reflected the severity and outcome of the burns, irre-
spective of the presence or absence of accompanying
infection.

S Marum, JP Ribeiro, E Arranhado*, H Lage*, L Mota, P Marcelino, AP Fernandes, J Oliveira and MR Silva
Hospital de Curry Cabral, Unidade de Cuidados Intensivos, *Laboratério de Imunologia/Nefrologia, Rua da Beneficiéncia, n°8,

1069-166, Lisbon, Portugal

Introduction: Sepsis is a clinical syndrome resulting from
an inflammatory response of the host to infection, medi-
ated by the production of cytokines in circulation. The
need to understand better the mechanisms that lead to
multiple organ failure, the authors (AA) began a study of
cytokines in these patients.

Material and methods: In 1998 the AA began a prospec-
tive study of soluble cytokines, consisting at the moment of
54 patients, 36 with criteria of Sepsis/MODS (Multiple
organ dysfunction syndrome) and 18 with SIRS (Systemic
inflammatory response syndrome). The soluble cytokines
(TNFa, IL-6, IL-8 and IL-10) were measured in serum
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samples by the quantitative sandwich enzyme immunoassay
(solid phase) — RD systems, Inc. Minneapolis (CITOMED,
PORTUGAL) — with a previously established protocol.

Results: In the sepsis/MODS group, 7 patients with IL-6
<3800 pg/ml survived; among the ones with IL-6 >300
pg/ml, only the five patients submitted to pulses of methyl-
prednisolone and/or emergent surgery survived. The
patients with SIRS always presented low concentrations
of cytokines, and 14 of them survived.
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Conclusion: In the patients with Sepsis/MODS, the clini-
cal severity was always related to high serum levels of IL-
6, and/or its increase. Serum values of IL-6 >300 pg/ml
were predictive of death. Although TNFo and IL-8 values
were high in some patients, these showed a non-uniform
behaviour, and the correlation of these values with clinical
severity or outcome was not statistically significant as was
IL-6. In those patients who survived, the clinical improve-
ment was always followed by a remarkable decline in the
serum values of IL-6. IL-6 is an important severity serum
marker in equal or superior value to others described and
accepted world-wide for patients with sepsis.

The GH/IGF-I axis in children with a meningococcal septic shock: striking differences between

survivors and non-survivors

F de Groof, ED de Kleijn, JA Hazelzet, P Uitterlinden, J v Doorn, ACS Hokken-Koelega and KFM Joosten
Department of Paediatrics, Sophia Children’s Hospital, Dr Molewaterplein 60, 3015 GJ Rotterdam, The Netherlands

Introduction: Meningococcal septic shock is a life-threat-
ening clinical syndrome that may lead to pronounced
neuro-endocrine and metabolic alterations. In critically il
adults a GH resistant state has been well documented.
Less information is available in critically ill paediatric
patients. In the present study we evaluated the time
course and pulsatile pattern of the GH secretion and the
levels of serum IGF-I, IGFBP-1 and IGFBP-3.

Methods: Children with a septic shock and
petechiae/purpura requiring intensive care treatment were
enrolled in this study. The paediatric risk of mortality
(PRISM) score was used to monitor the severity of
disease. A GH profile was done in the first 6 h after admis-
sion and at day 3. The serum IGF-l, IGFBP-1 and IGFBP-3
levels were measured on admission (T=0), and 24 and 48
h after admission. The serum levels of IGF-l and IGFBP-3
were corrected for sex and age, expressed as SDS-levels.

Results: Twelve patients fulfilled the inclusion criteria, 7
boys and 5 girls, with a median age of 22 months. The
median PRISM score was 23. Three of the 12 patients
died. The serum levels of IGF-l and IGFBP-3 were
decreased in all patients, the median SDS being respec-

tively —2.6 and -5.7. There was a significant difference
between survivors and non-survivors regarding median GH
levels during the first 6 h (7 mU/l vs 131 mU/I, P=0.01),
serum IGF-| levels at T=0 (43 ng/ml vs 7 ng/ml, P=0.03),
IGFBP-3 SDS levels at T=0 (-5.6 vs —7.7, P=0.05), and
PRISM score (18 vs 34, P=0.01). The levels of serum
IGFBP-1 at T=0 were increased in the non-survivors in
comparison with the survivors (median being respectively
1315 and 262 ng/ml), but this difference didn't reach sig-
nificance (P=0.15). Non-survivors showed very high GH
levels without GH peaks during the first 6 h after admis-
sion. In survivors, the GH secretion pattern at day 1
showed a larger number of GH peaks and larger GH peak
amplitudes than at day 1. A significant increase in serum
IGF-I levels was found in all patients between T=0 and
T=24 (P=0.04), followed by a significant decrease in
serum IGF-| levels between T=24 and T=48 (P=0.01).

Conclusion: Mortality in children with a meningococcal
septic shock is associated with extremely increased serum
GH levels, no oscillatory GH secretion, high levels of
IGFBP-1 and a high PRISM score. In those who survived
there are significant changes during the first 48 h in the
GH/IGF-I axis, suggesting a decrease in the GH resistance.

Secretory phospholipase A2 (sPLA2), procalcitonin (PCT) and C-reactive protein (CRP) for the
diagnosis and differentiation of septic shock and non-septic shock

O Anglés, MH Chabannier, E Bauvin, J Fauvel, Y Coulais, B Cathala and M Génestal
Service de Réanimation Adultes, Hépital Purpan, F31059 Toulouse, France

Introduction: Serum sPLA2 and CRP levels increase in
patients with systemic inflammatory response syndrome
(SIRS). High serum levels of PCT have been detected in
patients with inflammatory conditions from invasive bacte-
rial and fungal infections. The aim of this study was to
determine the diagnostic value of sPLA2, CRP and PCT
in septic shock.

Patients and methods: Consecutive patients admitted to
the ICU with shock were included. Patients were
screened in two groups: septic shock (American college
of chest physicians criteria) and non-septic shock. Upon
admission, serum sPLA2, CRP and PCT were simultane-
ously analysed. Data, expressed as means *SD, were
analysed by an independent investigator not involved in
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commercially available Lumitest® kit (BRAHMS, Berlin).
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Results: Fifty-nine patients were included (20 women, 39
men), thirty-nine with septic shock (13 women, 26 men,
mean age=56%18) and twenty with non-septic shock (7
women, 13 men, mean age=51%22). Total mortal-
ity=40%. Septic shock mortality=51% and non-septic
shock mortality=20%.

sPLA2, CRP and PCT values were significantly higher in
patients with septic shock. The areas under the curve
(ROC) of sPLA2, CRP and PCT were respectively 0.896,
0.792 and 0.765. The area under the curve of sPLA2 was
significantly higher than PCT area (P<0.05).

0 0.25 0.5 0.75 1

1-Specificity

PCT = = = :PLA2 — — CRP

Conclusion: PCT does not appear to be a better marker
to discriminate septic shock and non-septic shock than
sPLA2 and CRP.

How does major abdominal surgery induce procalcitonin and IL-6 in the postoperative period?

EK Karpel

Department of Anaesthesiology and Intensive Therapy, Silesian University of Medicine, ul. Medykéw 14, 40-752 Katowice, Poland

Introduction: Major abdominal surgery is often compli-
cated by systemic inflammatory response (SIRS), local or
general infection, sepsis and even septic shock. It is
important to evaluate the risk of these serious complica-
tions to prevent them. It has been demonstrated that circu-
lating markers of inflammation can be helpful in early
diagnosis of surgical infection in the postoperative period.
The aim of my study was to evaluate how major abdominal
surgery induces interleukin 6 and procalcitonin by itself
and to determine the usefulness of these markers in diag-
nosis of infectious complications.

Study design: Prospective clinical study approved by
local Ethics Committee.

Patients: Thirty patients, ASA II-IV, undergoing elective
surgery of the gastrointestinal system were studied. Surgi-
cal procedures included: gastrectomy or oesophagus
resection (N=10), Whipple's operation (N=10), bowel
resection (N=5), partial liver resection (N=2), others
(N=3). In all patients, antibiotic prophylaxis (24-48h) was
applied. Eleven patients developed local infection (wound
N=6, lung infection N=3) or general infection (N=2). None
of the analysed patients died; the total period of hospital
treatment varied from 15 to 110 days.

Methods: Blood samples were taken during induction of
anaesthesia and on days 1, 3, 5 and 7 after surgery. IL-6
measurements were performed by immunoradiometric
assay (IL-6-IRMA, BIOSOURCE) and procalcitonin was
measured by illuminometric method (PCT LUMiltest,
Brahms). Number of SIRS criteria and SOFA score were
assessed at the same time points.

Results: We observed low plasma levels of both IL-6 and
PCT prior to surgery and a slight increase in PCT at the first
postoperative day in patients with signs of infection accom-
panied by increases in SIRS and SOFA assessment.

In two patients with general infection, the highest levels of
PCT were 8.41 and 7.95 with IL-6 levels of 3500 and
3700 respectively.

Infection (N=11) no infection (N=19)

Time of

sampling SIRS PCT IL-6 SIRS PCT IL-6
Before surgery 0 0.24 289 0.2 0.41 107
1 day 34 473 552 3.4 0.44 365
3 day 3.1 0.75 106 2.3 0.53 181
5 day 25 021 106 1.3 0.24 111
7 day 16 016 105 0.6 0.12 111
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Conclusions: Major abdominal surgery slightly
increases procalcitonin serum levels in patients with
infectious complications only, with the peak level
24-48 h after operation. Increase of IL-6 serum levels
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occurs 24-48 h after surgery in all patients and corre-
lates with the assessment of inflammation measured by
the number of SIRS criteria. PCT is a marker of infection
rather than inflammation.

Role of decisive markers in diagnosis and outcome of patients with septic shock

A Rizk, F Khalil, F Ragab, L Hamed and S Mokhtar

Critical Care Medicine Department, Cairo University Hospital, Cairo, Egypt

Introduction: Of the few biochemical parameters avail-
able to monitor critically ill patients and to control the
course of therapy in severe inflammation, procalcitonin
(PCT) and polymorphonuclear (PMN) elastase enzyme
stand as innovative diagnostic parameters with features
different from other presently routine indicators of the
inflammatory response.

Methods: Our work aims at assessing the potential role of
PCT and PMN elastase enzyme in early diagnosis and
early prediction of prognosis in patients (pts) with sepsis
and septic shock. To achieve this goal we studied 20 pts
with septic shock (16 male and 4 female, mean age 50.15
years), together with a second group comprising 10 pts (9
male, mean age 49.2 years) with systemic sepsis without
shock. A third group including 20 healthy volunteers
matching with age and sex, served as controls. Serum
PCT and PMN elastase enzyme levels were estimated on
admission for both pts and control groups with other labo-
ratory investigations and clinical parameters. A multivari-
ate, discriminate analysis was performed using the
following variables: PCT, PMN elastase enzyme, albumin,
o-1-antitrypsin, o-2-macroglobulin, and C-reactive protein
(CRP), as independent parameters.

Results: Comparing the three groups (septic shock,
sepsis, and healthy control subjects) all together our
results exhibited significantly higher PCT levels (59.7114,
97.2+14 vs 0.4%0.1ng/ml, £P<0.0000), higher PMN elas-
tase enzyme (183.4%101, 132.1+117 vs 6.5%£3 pg/l,
P<0.0000), lower serum albumin (2.1+£0.6, 2.6+0.9 vs
4.7+0.5gm%, P<0.05), higher o-1-antitrypsin (3.9%1,
6.2+3 vs 3.6+0.6mg/L, £<0.0001), higher a-2-macro-

globulin (2.27+0.8, 2.4%+1 vs 0.740.2mg/l, P<0.0000),
higher CRP (52.24+36, 46.8+31 vs 5.4+0.4mgll,
P<0.0000).

With further patient subdivision to 6 survivors and 24 non-
survivors only PCT could be identified as independent pre-
dictor for short term prognosis in patients with sepsis with
an overall predictive accuracy 80% and with cut off value
of 278ng/ml. While PMN elastase enzyme could be used
as a parameter inside a model including the whole previ-
ous parameters with overall predictive accuracy 76.7%,
and with cut off value of 2142 ug/l.

Conclusion: Serum PCT and PMN elastase enzyme are
independent useful diagnostic markers for early detection
of systemic inflammatory response syndrome with or
without shock. However PCT has the advantage over the
above mentioned parameters in being significantly predic-
tive of short-term prognosis, with overall predictive accu-
racy of 80%. Procalcitonin, PMN elastase enzyme,
o-1-antitrypsin, o-2-macroglobulin, CRP, and albumin, is a
model which could be used for early prediction of compli-
cations of sepsis patients with overall predictive accuracy
of 76.7%.

References:
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torischen wirtsantwort, longitudinalstudien bei patienten mit
sepsis und peritonitis. Chir Gastroenterol 1995, 11(suppl.):51-54.

2.  Bohuon C et al: Blood procalcitonin is a new biological marker of
the human septic response. New data on the specificity. Supp/
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A new diagnostic and severity marker in patients with SIRS, sepsis, severe sepsis and septic

shock; procalcitonin

S Celebi, P Ergin Ozcan, S Tugrul, N Cakar and F Esen

Department of Anesthesiology and Intensive Care, University of Istanbul, Medical Faculty, Istanbul, Turkey

Although the exact origin of procalcitonin (ProCT) in infec-
tion remains unclear, its association with the presence and
severity of infection has been demonstrated. This prospec-
tive study aims to evaluate ProCT as a diagnostic marker
of infection in critically ill patients with SIRS, and to inves-
tigate the relationship of ProCT levels with sepsis severity
and outcome.

The study included 85 consecutive adult patients, fulfilling
the criteria of inflammatory response, admitted to the ICU
at the Istanbul University Hospital. The clinical state of the
patients was defined on the basis of clinical, laboratory
and bacteriological findings as SIRS, sepsis, severe
sepsis and septic shock according to the consensus crite-
ria. Data were collected including temperature, heart rate,
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Table 1
Sepsis vs Sepsis vs Severe Sepsis vs
Sepsis Severe Sepsis Septic Shock Severe Sepsis Septic Shock Septic Shock

ProCT 3.14%£7.62 19.25+43.08 37.15+61.39 P<0.05 P<0.05 P<0.05
CRP 11.46%6.99 10.23%+8.02 14.22+6.89 NS NS P<0.05
WBC 11 28711667 12 53817275 16 74018949 NS P<0.05 P<0.05
SOFA 4.97+£2.71 8.23+3.33 12.14%+3.51 P<0.05 P<0.05 P<0.05
MODS 3.82+2.43 6.56+3.26 9.92+3.25 P<0.05 P<0.05 P<0.05

respiratory rate, arterial pressure, WBC count, ProCT, and
CRP on each ICU day. The severity of sepsis was
recorded by SOFA score and the organ system failure by
MODS score. Correlation of ProCT values with severity
indices were done by Spearman correlation analysis and
to compare independent samples we used Mann Whitney
U-test. ROC curves and area under the curves of ProCT,
CRP, and WBC in diagnosing infection and prognosticat-
ing sepsis outcome, were calculated.

Compared with CRP, ProCT had a higher sensitivity (0.35
vs 0.73) and specificity (0.42 vs 0.81) in identifying infec-

tion in SIRS with a best cutoff level of 1.31ng/ml for
ProCT and 13.9 mg/dl for CRP. Parallel to SOFA and
MODS scores, there was a consistent increase in ProCT
levels with sepsis severity (Table 1).

Plasma ProCT values were higher in nonsurvivors in septic
patients, and area under the ROC curve of ProCT in prog-
nosticating outcome was higher than for both CRP and
WBC. The present data demonstrated ProCT as a better
diagnostic marker of infection in patients with inflammatory
response. This laboratory procedure also seemed to be
closely correlated with sepsis severity and outcome.

Procalcitonin serum concentrations do not differentiate severity of septic shock in postoperative

patients

M Weiss*, E Barth*, G Fischer*, H Wiedeck*, EM Schneider*, M Georgieff* and G Steinbacht
Departments of *Anesthesiology and *Clinical Chemistry, University Hospital, D-89070 Ulm, Germany

Objectives: To investigate whether procalcitonin (PCT)
serum concentrations differentiate severity of disease in
postoperative/post-traumatic patients with septic shock, in
which severity of shock is defined by different ranges of
dosages of norepinephrine, necessary for cardiovascular
stabilization.

Methods: Over a six month period, 192 patients admitted
to the intensive care unit (ICU) were studied. Out of them,
18 patients were in a first phase of septic shock lasting at
least four days. PCT serum concentrations in these
patients were measured on days 1, 2, 4, 6, 8, 10, 12 and
14 after onset of septic shock until death or discharge from
ICU. PCT was measured using a commercial immunolumi-
nometric assay (BRAHMS Diagnostica, Berlin).

Results: Nine patients survived the episode of septic
shock lasting 4-10 days. Nine patients died after 5-55
days. In six patients, maximal dosage of norepinephrine
was <0.1 pg/kgxmin (group 1), in five patients between
>0.1 and <0.2 pg/kgxmin (group 2), and in seven patients
>0.2 ug/kgxmin (group 3). Ranges of PCT serum con-
centrations overlapped between group 1, 2, and 3, with
1.2-67.6, 1.8-194.3, and 0.4-46.1 ng/ml of PCT,
respectively, resulting in no significant differences of PCT
values during septic shock between the three groups.

Conclusions: PCT serum concentrations are not a marker
of severity of disease in patients with septic shock, if
severity of shock is defined by certain ranges of dosages
of norepinephrine.

Expression and regulation of procalcitonin in different human cells

S RuBwurm, | Stonans, M Wiederhold, M Oberhoffer, M Meisner, PF Zipfel and K Reinhart
Clinic of Anesthesiology and Intensive Care Medicine, University of Jena, Bachstr. 18, D-07740 Jena, Germany

Introduction: Procalcitonin (PCT) was recently forwarded
as a diagnostic marker of systemic bacterial infection and
sepsis. The biological function(s) and biochemical proper-
ties of this protein are poorly defined and the cellular
sources of plasma PCT remains yet to be established.

Methods: Primary human cells (peripheral blood mono-
cytes, umbilical vein endothelial cells) and cell lines (liver,
renal parenchymal and lung fibroblastic lines) were culti-
vated under standard conditions. Basal and stimulated
mRNA expression of PCT was investigated using a semi-
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quantitative reverse transcriptase polymerase chain reac-
tion (RT-PCR). Intracellular PCT protein expression was
verified by Western blotting and surface-enhanced laser
desorption/ionization (SELDI). Experiments elucidating the
intracellular location of PCT were performed after protein
fragmentation in different fractions by secondary immuno-
fluorescence and laser scan confocal microscopy.

Results: (1) A basal and inducible mRNA expression of
PCT was found only in human peripheral blood monocytes.
(2) In these cells, a distinct influence of various proinflam-
matory mediators was observed. (3) Western blotting of
monocyte lysates using various primary antibodies directed
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against PCT showed a strong intracellular protein expres-
sion. (4) Experiments with SELDI revealed a molecular
weight for PCT in monocytes of 12.1 kDa. (5) Human
monocytes express PCT protein in association with
cytoskeleton. No PCT was found in cytoplasmic fractions.

Conclusions: Since human peripheral blood monocytes
produce PCT and its expression depends strongly from
sepsis-related mediators, we conclude, that this cell popu-
lation is one important source of elevated PCT serum
levels during sepsis. Further experiments analyzing the
role of Kupffer cells and liver parenchymal cells are in
progress.

Procalcitonin helps to discriminate between septic and non-septic underlying disease at

admission in ICU

C Lepousé, B Hamou Ouali, J Cousson, P Raclot, JL Suinat and A Leon

Hépital R. Debré, 51092 Reims cedex, France

Introduction: Differentiation between acute bacterial
infection from other types of inflammation is often difficult
in ICU. Procalcitonin (PCT) was reported to be a new
potential specific marker for infection. The aim of this
study was to assess, at the admission, a PCT cutoff of
infection in ICU patients.

Methods: In a prospective study, we studied all patients
admitted to our ICU between January 1999 and July
1999. PCT was measured at admission (JO) and on
second day (J2). Patients were grouped according to
Bones classification (SIRS, sepsis, severe sepsis, septic
shock, SDMV). Statistical analysis was performed using
SYSTAT (GENDEL).

Results: 377 consecutive patients (284 males and 143
females, mean age 60.3£16.9 years, mean IGS |l
34.12417.3) were admitted to ICU. Mortality rate was 26%,
mean length of ICU stay was 7.14%8.1 days. At admission
and J2, mean PCT for all of them was 16.4£57 ng/ml and
27.1£100 ng/ml. According to Bones classification, mean

Predictive
Sensitivity Specificity positive value
JO: PCT 21.5 68.1% 86.5% 73.8%
JO: PCT =23 58.6% 92.7% 81.9%
J2: PCT 215 73.5% 65% 59.8%
J2: PCT 23 67.8% 74.7% 65.5%

PCT was: without SIRS=1.74 ng/ml (n=213), SIRS=
1.51 ng/ml (n=33), sepsis=14.48 ng/ml (n=43), severe
sepsis=35.56 ng/ml (n=41), septic shock= 70.85 ng/ml
(n=30), SDMV=94.95 ng/ml (n=13). The PCT cut off of
infection (Bones > sepsis) is shown in the Table.

Discussion: At admission to ICU, PCT seems to be an
interesting marker of early diagnosis of infection when the
level is higher than 1.5 ng/ml. On the second day, a PCT
level of 3 ng/ml seems to be more effective for diagnosis
of infection than 1.5 ng/ml.

Procalcitonin concentrations in blood after long-distance running

A Leon*, C Lepousé*, T Floch*, X Schwartz* and N Schneider*

*Laboratoire d’Anesthésie-Réanimation, Faculté de Médecine and **Laboratoire de Radioanalyse et Inmunologie, Institut Jean

Godinot, Reims, France

Incidence of injuries and other health problems is known
during prolonged running and recent studies suggest that
exercise-induced damage may trigger production of pro-
inflammatory molecules.

The aim of the study: The present study investigates to
what extent prolonged strenuous exercise influences the
plasma concentrations of procalcitonin as well as
cytokines inhibitors and anti-inflammatory cytokines.

Methodology: After informed consent, 4 marathon
runners and 10 half-marathon runners were recruited and
investigated 12 h before running, immediately after the
end of the run and 24 h later. Blood samples were col-
lected at each time and PCT concentrations in plasma
were measured with a luminometric method (Brahms). The
plasma concentrations of TNF o, IL-1 B, IL-6, IL-1 ra,
sTNF-r1, sTNF-r2 were measured by ELISA. Statistical
analysis used Systat (Jandel).
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Results: The mean duration for marathon running was
235%18 min and 105£10 min for half-marathon running.
The highest concentration of IL-6 and TNF a was found
immediately after the run. Time course (1 =12 h before; 2
=immediately after and 3 =24 h later) of blood PCT, ng/ml
is presented in the figure (P<0.001).

Discussion: This study suggests that long-distance
running may trigger production of TNF o and pro-inflam-
matory cytokines, which stimulate the production of PCT.
As it has been demonstrated in sepsis, PCT may be an
early marker of elevated cytokines and muscle and/or
splanchnic damage.
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The role of gallium-67 scintigraphy in diagnosing sources of fever in critically ill patients in ICU

| Rozet, S Ben-Haim* and S Burzstein-De Myttenaere

Intensive Care Unit, Department of Anesthesia, and *Nuclear Medicine, Carmel Medical Center, Haifa, Israel

Introduction: The role of radionuclide imaging to diag-
nose sources of infection is rather confusing [1].The aim
of this study was to evaluate the diagnostic value of
gallium-67-scintigraphy in critically ill febrile patients and
its impact on treatment and outcome.

Methods: Forty whole-body Ga-67 scans performed in 37
patients in a five year period (1994-1999) were retro-
spectively analyzed.

Result: 34 patients were surgical and 3 medical with a
median age 69 years and median APACHE Il 23. All
patients were febrile with systemic inflammatory response
syndrome (SIRS) and all, except two, were ventilated for
more than three days. Ga-67 scan was performed either
within the first two weeks (median 7 day) because of no
improvement of sepsis (group 1) or later than two weeks
(median 22 day) because of the resurgence of SIRS
(group 2). Group 1 consists of 24 patients with APACHE
I 21, multisystemic organ failure (MSOF) in 6 patients and
5 exitus. Four from the 24 Ga-67 scans showed positive
findings (two soft tissue abscesses, one intra-abdominal

collection and one osteomyelitis) leading to changes in
treatment and improvement of outcome. Group 2 consists
of 13 patients with an APACHE Il 24, MSOF and exitus in
7 patients. On the 16 Ga-67 scans performed in this
group, only one showed retrosternal Ga fixation and had
no impact on treatment and outcome.

False negative results were observed in 9 of 15 patients
with known lung and thoracic pathology proved by other
investigations. In spite of rather high sensitivity in patients
with abdominal pathology, the results were non-specific.

Conclusion: Ga-67 scan in the critically ill may be helpful
in localizing a pyrogenic focus in severe unimproving
septic patients in the early phase after their admission.
However, in patients with resurgence or sepsis in the late
phase of hospitalization, Ga-67 scan appeared to be of
very little diagnostic help and its value remains question-
able.

Reference:
1. Peters A: Br J Radiol 1998, 71:252-261.

Bacteremia and systemic inflammatory response syndrome (SIRS) in confirmed post-partum

endometritis

P Myrianthefs, K Varvaresou, C Ladakis, S Pactitis, V Lappas, ] Stamatiou, A Carousou, J Pavlides and J Baltopoulos
Department of Intensive Care Unit, “IASO”" Maternity Hospital, Kifissias 37—-39, Marousi, Athens, Greece

Background: Postpartum endometritis is the most
common infectious complication of pregnancy, which has
a serious impact on women's health and can lead to
severe sepsis.

Material and methods: We encountered 150 women
with clinical evidence of early (1-48 h) post-partum
endometritis and SIRS (fever, tachycardia, tachypnea and
increased white blood cell count and C-reactive protein)

after either vaginal delivery or caesarian section. We
obtained blood cultures (aerobic and anaerobic) at
38.5°C and before administration of antibiotics.

Results: Fifteen samples (10%) were positive proving
bacteremia of which 12 (80%) were indicative of
aerobic and 3 (20%) of anaerobic bacteria. There were
also 7 cases of contamination due to Staphylococcus
epidermidis. Isolated aerobic Gram negative bacteria
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(10/15, 66.6%) were Escherichia coli (6),
Pseudomonas cepacia (1), Enterobacter aerogenes (1),
Salmonella group C (1), Klebsiella pneumoniae (1) and
Gram positive cocci (2/15, 13.3%) were Enterococcus
faecalis (1) and Streptococcus group A (1). Anaerobic
bacteria (3/15, 20%) were Bacteroides fragilis (2) and
Clostridium sp (1). All patients were treated empirically
until antibiotic sensitivity tests were available with ceftri-
axone 2 grx1 iv, netilmicin 300 mgx1 iv and metronida-
zole 500 mgx3 iv. Outcome was successful in all
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patients. None of the isolated bacteria was multi-drug
resistant.

Conclusion: Bacteremia in early post-partum endometritis
was confirmed in 10% of cases. Isolated bacteria were
similar to those referred to in the literature (80% Gram
negative bacteria, 20% Gram positive and anaerobic bac-
teria). Early recognition and appropriate management
ensures successful outcome and prevention of complica-
tions such as severe sepsis.

Evolution of micro-organisms isolated in nosocomial bloodstream infections in Belgian Intensive

Care Units, 1992-1999

B Jans, C Suetens, H Carsauw, | Morales, E Leens and P Selway

Scientific Institute of Public Health (IPH), J. Wytsmanstreet 14, 1050 - Brussels, Belgium

Objectives: To compare the distribution of micro-organ-
isms from nosocomial bloodstream infections (BSls) in
Belgian intensive care units (ICUs) during two surveillance
periods: from October 1992 until June 1996 and from
October 1998 until September 1999.

Methods: Since 1992, Belgian hospitals have been
invited to participate on a voluntary basis in the national
surveillance of nosocomial BSls (NSIH). Surveillance data
are transmitted by the hospitals to the IPH for analysis,
national benchmarking and feedback. The surveillance
was discontinued in July 1996 and started up again on 1
October 1998. We compared the distribution of
pathogens isolated in BSIs occurring >48 h of hospital
stay before and after the interruption of the surveillance.

Results: During the first period a total of 3563 isolates
were reported from 104 hospitals, for the second period
925 isolates from 62 hospitals. Table 1 shows the distrib-
ution of the micro-organisms by type. The most frequently
isolated micro-organisms were coagulase-negative
staphylococci (1992-1996: 22.6% and 1998-1999:
22.8%), Staphylococcus aureus (13.1%;11.3%), entero-
cocci (7.8%;9.8%), Escherichia spp (7.7%;8.6%), and
Enterobacter spp (7.1%;9.4%). The proportion of Enter-
obacter spp. increased significantly from 7.1% in
1992-1996 to 9.4% in 1998-1999 (P=0.017). This
increase was due to an increase of Enterobacter aero-
genes isolates (from 3.2% to 4.7%, P=0.025). The pro-

Table 1

Distribution of micro-organisms isolated in nosocomial BSI’s
in Belgian ICUs, 92/96 and 98/99:

1992-96 1998-99

Type n % n %
Gram-positive cocci 1751 49.1 454 49.1
Enterobacteriacea 1030 28.9 289 31.2
Other gram-negative bacilli 470 13.2 120 13.0
Yeast and fungi 259 7.3 52 5.6
Gram-positive bacilli 47 1.3 8 0.8
Other micro-organisms 6 0.2 2 0.2
Total 3563 100% 925 100%

portion of Enterobacter cloacae isolates remained con-
stant (3.1% to 3.6%). A significant decrease was
observed for Citrobacter spp (0.9% to 0.2%, £<0.03) and
Acinetobacter spp (2.2% to 1.2%, P=0.043).

Conclusions: Overall, the distribution of micro-organisms
in BSIs in Belgian ICUs has remained quite stable since
1992. The earlier reported increasing trend in Enterobac-
ter aerogenes BSls was again confirmed.

Ten years of blood cultures surveillance in an intensive care unit of a tertiary hospital in Israel

R Kitzes*, S De Myttenaere-Bursztein, A Sheskin and Z Stoler

*Clinical Pharmacology and Infectious Diseases Unit, Intensive Care Unit#, Department of Community Medicine and
Epidemiology Carmel Medical Center, The Rappaport Faculty of Medicine, Technion, Haifa, Israel

Carmel Medical Center is a tertiary hospital with 430
beds. The intensive care unit (ICU) has 7 beds and
admits patients from all hospital departments. The objec-
tives of this study were to analyze the etiologies of blood
cultures (BC) in ICU and to compare them to those

obtained from the departments. The study period
included retrospectively ten years from 1988 to 1998,
excluding 1990. During this period 4497 positive BC in
different patients were reported from the hospital. 3976
BC including 835 from ICU were analyzed. These BC
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represent 90% of most commonly found Gram positive
and negative bacteria. The distribution of Gram nega-
tive/Gram positive BC was respectively 61%/39% for
the ICU and 53%/47% for the departments. This differ-
ence is statistically significant. In decreasing order of
incidence the most important bacteria in the ICU were:
Klebsiella 23.8%, Pseudomonas 15.6%, MRSA 11.9%,
MRSE 10.5%, Acinetobacter 8.7%, Stapylococcus
aureus 6.7%, E. coli 5.4%, Enterococcus 4.7% and
Enterobacter 4.7%. The most important bacteria from
departments were: E. coli 19.9%, Klebsiella 13.2%,
Staphylococcus aureus 11.4%, Streptococcus 9.2%,
MRSE 8.2%, Pseudomonas 7.1%, Acinetobacter 5.3%,

20th International Symposium on Intensive Care and Emergency Medicine

Enterococcus 5.2%, Staphylococcus epidermidis 4.9%,
MRSA 4.1%.

Conclusion: In spite of continuous transfer of patients
from departments to ICU and from ICU to departments,
the etiology of BC is different. E. coli and Staphylococcus
aureus are the most predominant Gram negative/positive
bacteria from the hospital departments, reflecting commu-
nity acquisition. Klebsiella and MRSA are the most pre-
dominant Gram negative/positive bacteria in the ICU. The
etiologies of BC remain stable throughout the years for
the majority of bacteria excluding outbreaks of MRSA and
Acinetobacter in the ICU.

Intraluminal antibiotic treatment of central venous catheter infection in patients receiving total

parenteral nutrition

V Alivizatos, S Rathosis, D Skarpetas and P Athanasopoulos

Department of Surgery, Nutrition Unit, “St. Andrew” General Hospital, Patras, Greece

Catheter guidewire exchange has been suggested as an
effective method of treatment of catheter-related infection
(CRI) in nontunneled central venous catheters. However,
the old line is usually intraluminally colonised, so contami-
nation of the new line through the guidewire occurs early.
To minimise this event, we evaluated a method of treat-
ment consisting of catheter guidewire exchange followed
by intraluminal antibiotic administration.

Methods: Eight consecutive patients with CRI were
studied. They received TPN through a subclavian vein
catheter for a period of 8-19 days prior to CRI. In the
suspicion of CRI, the catheter was removed and
exchanged over a guidewire with a new catheter, fol-
lowed by catheter tip culture and peripheral blood
culture. TPN administration was stopped for 2—-3 days
until isolation and identification of the responsible bacte-
ria. After identification of the bacteria, TPN administration
was started again and the appropriate antibiotic, as indi-
cated by microbiological sensitivity, was administered
through the new central venous catheter for a period of

10 days. All new catheters were removed after 10 days
and cultured.

Results: In all the patients was noted defervescence of
the clinical signs of infection following catheter removal.
The responsible pathogens were Staphylococcus (S. epi-
dermidis in 4, S. aureus in 3, all sensitive to vancomycin),
and Enterococcus in one (sensitive to ampicillin). There
were no further problems with the new catheters in 7
patients, and the new cultures were sterile after 10 days
of intraluminal antibiotic treatment; however, one patient
developed a new episode of CRI in the 9th day of treat-
ment, and the catheter tip culture showed colonisation by
Proteus. In this patient, CRI was finally treated by removal
of the catheter and replacement at a different site.

Conclusion: Our results suggest that, in the majority of
cases, CRI can be successfully treated by exchange of the
catheter over a guidewire followed by administration of the
appropriate antibiotic through the new catheter for at least
10 days.

Urgent orotracheal intubation induces transient bacteremia in critically ill patients

BJA Rijnders, A Wilmer, J Van Eldere and E Van Wijngaerden

UZ gasthuisberg, Inwendige ziekten, Herestraat 49, B-3000 Leuven, Belgium

Objectives: To test the hypothesis that urgent or semi-
urgent orotracheal intubation can induce short-lived bac-
teremia with oral flora. To find predictive factors for
post-intubation bacteremia.

Methods: Prospective study in a 17 bed medical ICU.
Patients in need of orotracheal intubation (Ol) could be
included if no cardiopulmonary resuscitation was per-
formed. One aerobe and anaerobe blood culture (BC)
was taken immediately before Ol, as soon as possible
(preferable less than 10 min) after and 60 min after OL. If it

was impossible to take a BC before intubation, patients
could be included if both BCs after Ol were taken. The
indication for Ol, ease of Ol, experience of the doctor
(<10,<100 or >100 Ol previously) and the antibiotics
used before Ol were registered.

Results: During the study period (16 weeks) 70 patients
underwent Ol. Twenty-eight patients were included. Lack
of inclusion was always due to the urgency of the situa-
tion, which caused delay in taking the first post-intubation
BC. Four patients (4/28 or 14%) had streptococcal bac-
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teremia immediately after Ol (mean of 11 min, SD 2.5). No
patient (0/28) had streptococcal bacteremia 60 min after
Ol (P=0.03). Three of the four patients showed strepto-
coccal bacteremia after Ol had to be performed by a
second doctor because of difficulties experienced during
Ol whereas this was the case in only 4/24 in the control
group (P<0.001). Two of the four doctors intubating the
four patients with subsequent streptococcal bacteremia
had previous experience of fewer than 10 Ols. Four of 24
doctors in the control group had previous experience of
less than 10 Ols (P=<0.001). In other terms, three of the

Tetanus - following up 285 patients in ICU
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seven patients (43%) that needed to be intubated by a
second doctor due to difficulties during Ols showed tran-
sient streptococcal bacteremia.

Conclusion: Non-elective (urgent or semi-urgent) Ol can
cause transient bacteremia with Streptococcus species in
a significant proportion of medical intensive care patients.
The observed frequency of bacteremia is higher than pre-
viously reported after elective Ol. The difficulty of Ol might
be a major predisposing factor.

JS Brauner, SRR Vieira and CA Franke

ICU at Nossa Senhora da Conceigdo Hospital and ICU at Clinicas Hospital of Porto Alegre, Porto Alegre, RS, Brasil

Introduction: Tetanus is a toxic disease generally pre-
vented by immunization, but it is still present in the Third
World and it shows high mortality rate.

Objective: To evaluate morbidity and mortality of tetanic
patients in ICU during 18 years of follow up.

Methods: This trial is an historical and a prospective
cohort that studied 285 patients from October 1981 to
October 1999. They were classified in two groups
according to modified Ablett’s scale: not severe (mild and
moderate) tetanus and severe tetanus. The following vari-
ables were compared: incubation period (IP), onset period
(OP), symptomatic period (SP), age, period of autonomic
instability (Al), period of administration of benzodiazepine
(Pbenzo), curare (Pcur), mechanical ventilation (PMV),
clinical and infectious events and mortality during ICU
follow up. In statistical analyses, the continuous variables
were presented as the mean and standard deviation.
Student t test was used to compare the two groups. The
level of significance was P<0.05.

Results: This trial evaluated 71 patients with not severe
tetanus and 214 patients with severe tetanus. The group
with severe tetanus had a smaller IP and OP (P=0.002
and P=0.003, respectively), but a longer Pbenzo, Pcur
and PMV (P=0.001) than the not severe group. There was
no difference concerning the mean age between the two
groups (P=0.26). The most common clinical events in
tetanic patients were cardiorespiratory arrest (25.6%),
pneumothorax (10.17%) and acute renal failure (10.17%).
The incidence of respiratory, urinary and catheter infec-
tions were 76.14%, 38.24% and 7.71%, respectively. The
mortality rates were 4.28% in not severe tetanus and
28.9% in severe tetanus (P<0.001).

Conclusions: The severe tetanus group presents a high
mortality rate, probably as a result of autonomic instability,
despite intensive care. Infections related to prolonged
mechanical ventilation and invasive procedures were the
most frequent events noticed in this study.

Leptospirosis in intensive care units: report of 33 cases

SRR Vieira, JS Brauner, F Fernandes and C Moraes

ICU at Clinicas Hospital of Porto Alegre and ICU at Nossa Senhora da Conceigao Hospital, Porto Alegre, RS, Brasil

Introduction: Leptospirosis is, in general, a self-limited
disease but it can be associated with important complica-
tions such as multiple organic dysfunction and high mor-
tality [1].

Objective: The goal of this paper is to evaluate the clinical
characteristics and the morbimortality of severe lep-
tospirosis in general Intensive Care Units from two general
hospitals.

Methods: All cases with the diagnosis of leptospirosis
confirmed by blood macroagglutination test and admitted
from 1990 to 1999 were studied. We have analyzed their
clinical and laboratory characteristics, the occurrence of

multiple organ dysfunction and their mortality rate. We
have also compared survivors with non-survivors. The
quantitative variables have been compared by unpaired
t-tests and the qualitative variables by a Chi squared test.

Results: We described 33 adult patients, aged 4016
years, of which 27 were men and 6 women. The most fre-
quent clinical manifestations were fever (n=30), myalgias
(n=29), jaundice (n=27) and dyspnea (n=27). All patients
showed some level of organic dysfunction such as respira-
tory (n=29), renal (n=24), hepatic (=24) and cardiovas-
cular (n=20). The mortality rate was 52% (n=17). The
comparison of non-survivors with survivors showed they
have higher incidences of respiratory, renal, cardiovascular


http://ccforum.com/supplements/4/S1

P84

Critical Care Vol 4 Suppl 1

and neurological failures as well as higher levels of acido-
sis (P<0.05).

Conclusions: In endemic regions leptospirosis has to be
considered as a cause of multiple organic dysfunction

Falciparum malaria in ICU

20th International Symposium on Intensive Care and Emergency Medicine

with a high mortality rate mainly when respiratory, renal,
cardiovascular or neurological failures are present.

References:
1. Ko Al et al: Urban epidemic of severe leptospirosis in Brazil.
Lancet 1999:820-825.

A Aaron and B Avinash
Parsee General Hospital, Cumballa Hill, Mumbai 400036, India

Objectives: To study and compare the various treatment
modalities and the attendant complications of Falciparum
malaria with or without concomitant Vivax in the Intensive
Care Unit between 1993 and 1999.

Methods: Retrospective study of patients hospitalized
between 1993 and 1995 and prospectively from 1996 to
1998.

Results: See Table.

Conclusions: 1) Over the period of years, early use of
Quinine has given good and consistent results (10 mg/kg,
up to 600 mg thrice daily for 5—10 days) and can cure all
stages of Falciparum and other Plasmodia, save the hyp-

Table

nozoites of Vivax. 2) Parasites have developed resistance
to Chloroquine, Sulfadoxine- Pyremethamine. Quinine is
poorly tolerated when given after Mefloquine due to the
addition of adverse effects especially those of GIT. 3) If
patients who have been treated with chloroquine or other
drugs, including if radical cure has been attempted, con-
tinue to spike, it is best to restart with quinine even if a
species other than Falciparum is the culprit. 4) Hypo-
glycemia, otological complications were not really severe
enough or irreversible to warrant stopping Quinine.
Although ECG(QTc) or other cardiac disturbances were
not seen in those group,a daily ECG is a must. 5) In
severely toxic patients, a simultaneous intramuscular dose
of 60 mg of Artesunate on each buttock followed by a
daily dose of 60 mg for the next 5 days reduces the para-

Total admissions in the ICU: 96
Quinine group: 40 patients

Survived 34 Died 06

All Started with Quinine 10 mg/kg

(up to max 600 mg thrice a day for 5-10 days)
IV Fluids esp. Dextrose

Antibiotics esp. Doxycycline

Non Quinine group: 56 patients

Survived 20 Died 36

Started either with Chloroquine, Sulfadoxine-
Pyremethamine, Mefloquine with or without
Halofantrine, Doxycycline, Norfloxacin
Artemesnin derivatives and others

Other parameters like Mechanical ventilatory support, Blood transfusions, Positive lonotropes were used indiscriminately for all patients, as the

situation demanded
Complications:

CNS - Drowsy, altered sensorium responded
well by the 3rd dose of Quinine

Respiratory- Reversible with prompt treatment
and others recovered well after mechanical ventilaton

Renal Failure: High Creatinine due to microvascular
ischemia returned to baseline over a period of time

DIC, Shock, Multi organ failure were not encountered

Ominous signs of Falciparum

Complications:

CNS - Disorientation, Unconsciousness,
coma, death

Respiratory — Respiratory Failure, ARDS

Renal Failure — High creatinine, Anuria, ATN

Hepatic failure, Multi Organ Failure, Hemolysis, Circulatory failure, DIC
Death

1) Peripheral smear: due to invasion of young RBCs and sequestration in tissues, a large number of parasites may be invisible on the smear,

thereby giving false assurance of a “low parasite index”".

2) Premunition: in holo and hyperendemic areas, due to some degree of acquired immunity, patients are largely asymptomatic early on. It is almost

always late when symptoms manifest overtly.

3) Cerebral Malaria is a “diffuse symmetrical encephalopathy” and therefore sparing mild neck rigidity, signs of meningeal irritation are largely
absent. Mild delerium, obtundation, convulsions etc. are to be taken seriously.

4) Pregnant women are spared gross parasitemia for a long time due to heavy “parasitisation of the placenta”.
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site load as it is relatively new and thereby less resistant
and is an effective schizonticide. It is, however, devoid of
any action on the gametocytes. This was the only other
group of drugs which promised future potential for con-
comitant use with Quinine. 6) It is best to wait for a
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minimum 72 h before discontinuing quinine or switching to
an alternate regime. 7) Intravenous Quinine may be used
only in the most toxic and orally intolerant population. 8)
Primaquine must be given in Chloroquine resistant Vivax
even after usage of Quinine for radical cure.

Fungaemia in the intensive care unit: Baragwanath experience

B Zeippen and S Madhi

Intensive Care Unit, Chris—Hani Baragwanath Hospital, University of the Witwatersrand, Johannesburg, PO Bertsham 2013, RSA

Introduction: Despite advances in the care of the critically
ill, fungaemia often remains undiagnosed and caries a high
mortality.

Objectives: To assess the demographics, the morbidity
and mortality of patients infected with Candlida species.

Materials and methods: The intensive care unit records
of 26 patients diagnosed with fungaemia during 1998

Table

were reviewed (eight medical, twelve surgical, six paedi-
atrics).

Results: See Table.
Conclusion: Despite treatment, fungaemia carries a high

mortality.The actual mortality of 69% is higher then pre-
dicted by the APACHE II/PRISM scores.

Demographics:

Total (n=26) Alive (n=8) Dead (n=18) P
Age (years) Median (range) 47 (8d-76y) 26 (10m-53y) 48.5 (8d-76y) 0.182
APACHE Il (h=20) Mean (SD) 16.9 (7.4) 11.6 (6.1) 18.6 (7.0) 0.06
PRISM (n=6) Mean (SD) 12.7 (5.8) 8.6 (5.0) 16.6 (3.1) 0.07
ICU stay (days) Median (range) 13.5 (1-115) 15.5 (3-71) 11 (1-115) 0.88
Delay to Rx (days) Mean (SD) 2.6 (3.6) 8.0 (1.5) 1.2d (2.6) <0.05

Microbiology:

Mean time to initial fungaemia following ICU admission was 6.5 days (25th—75th: 2—14). The mean time of isolation of fungi from tracheal aspirate
(n=9), catheter tip (n=7), urine (n=6) was 4.4 (SD 4.4), 12.3 (SD 13) and 21.8 (SD 18.2) days respectively.

Response to therapy at 2 weeks:

N Cured Relapse Died during therapy
Albicans 10 3 0 7 70%
Glabrata 5 0 2 3  60%
Parapsilosis 10 6 0 4 40%
Glabrata+Parapsilosis 1 0 0 1 100%
<5 risk factors 11 6 0 5 45%
>6 15 3 2 10 66%

High incidence of positive fungal DNA in the blood of critically ill patients

K lkegami, T Sakai*, F Morimoto, T Seki, K Hirose and Y Sato

Trauma and Critical Care Center, Koshigaya Hospital, Dokkyo University School of Medicine, 2-1-50 Minamikoshigaya
Koshigaya-shi, Saitama, Japan 343-8555; *Department of Molecular Biology, Kyorin University School of Medicin, Japan

Introduction: Systemic fungal infection is not uncommon
in critically ill patients. Because of difficulty in the diagno-
sis, early antifungal therapy is not always possible.

Although positive blood culture for fungus is well recog-
nized as a hallmark of systemic t