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A new adjunctive system to obtain higher PaO, with nasal cannula or catheter: double trunk mask

G Bodur, F Duprez, A Laghmiche, E Gatera

ICU-CH Hornu-Frameries, 63 Route de Mons, 7301 Hornu, Belgium

Introduction: In our experience, very often, even with a non-
rebreathing mask (NRM), high oxygen delivery to patient with the
existent materials is insufficient. However, many of these patients
need high oxygen therapy for a limited period of time. In this study
we report our experience with a new device that serves to increase
the concentration of oxygen delivered by a classical nasal cannula
or catheter. It is not an oxygen mask.

Aim: To demonstrate how a simple adjunctive system to classical
nasal cannula or catheter improves considerably the oxygenation of
patients at constant O, flow rate.

Design: Prospective, observational study.

Method: The double trunk mask (DTM) is a modified tusk mask
described by Hnatiuk. It is composed by a normal aerosol mask
with 22 mm of diameter lateral holes, 38 cm of long flexible tubing
are inserted to each side of the mask. The DTM is just applied to
the face of the patients who already receive O, through a nasal
cannula or catheter. Forty-five consecutive patients, admitted in the

ER or ICU, and needing oxygen delivery, are included in our study.
The data collected are: PaO,, PaCO,, breathing rate with a mean
flow rate of 3.58 I/min, at tO, t30 min prior to DTM and then 30 min
after DTM application.

Results:

Nasal cannula DTM P value
PaO, 68.65 152.2 <0.01
PaCO, 41.4 45.3 NS
BR 25.4 24.88 NS

Conclusions: In patients who remain insufficiently oxygenated
although receiving O, with classical nasal cannula or catheter, the
DTM is a new, simple and efficient system to obtain high PaO, at the
same O, flow rate and without significant change in PaCO.,,.

Model-based neuro-fuzzy control of FiO, for intensive care mechanical ventilation

HF Kwok*t, GH Mills*, M Mahfouft, DA Linkens?

*Department of Surgical & Anaesthetic Sciences, Sheffield University, and the Intensive Care Unit, Royal Hallamshire Hospital, Sheffield
S10 2JF, UK; "Department of Automatic Control and Systems Engineering, Sheffield University, Sheffield S1 3JD, UK

The knowledge-based approach to fuzzy logic control of mechani-
cal ventilation on the ICU can be prone to bias in the experts’
knowledge and errors resulting from poor communication during
rule-base derivation. Therefore, a different approach was explored
in the development of a fuzzy controller to control the inspired
oxygen fraction (FiO,). The performance of such a controller was
compared with the performance of the clinicians.

Method: (1) The development of a neuro-fuzzy controller. This
was developed by training a neural network to generate an optimal
change in the FiO, in order to achieve a target arterial oxygen
tension (PaO,) on a mathematical model of the gas exchange
system (SOPAVent). The neural network learnt the relationship
between the blood gases, FiO, and PEEP and other ventilator set-
tings. This was done by exposing the neural network to the blood
gas results produced by applying a range of FiO, and PEEP values
to the SOPAVent model. This first neural network was then com-
bined with another neural network which represented a fuzzy logic
rule-base. The fuzzy rule-base consists of a set of ‘If ..., Then ...’
statements based around combinations of FiO,, PEEP and PaO,.
The fuzzy rule-base was then adjusted by changing the weights of
the neuro-controller (which correspond to the ‘Then ... part of the
fuzzy rules) during neural network training. The neuro-controller
output is equivalent to the output from a fuzzy inference system of
three inputs (the difference between the actual PaO, and the
target, the PEEP level and the FiO,).

(2) Comparing neuro-fuzzy and clinicians’ control. The scenarios
were based on the data from three real patients with sepsis in the
ICU. Seventy-one blood gases, ventilatory settings and respiratory

Table 1
FiO, (%) PaO, (kPa)
Mean Median Mean Median
Clinicians 4460+ 11.63 45.00 14.62+4.08 13.78
Neuro-fuzzy 4395+ 11.03 4220 14.12+269 1443

controller

parameters at the sampling times were presented to nine consultant
intensivists. They were asked to optimise the PaO,, of the patient sce-
narios in the simulator by adjusting the FiO,. Similarly, the neuro-fuzzy
controller was presented with the same data and asked to adjust the
FiO,. The impact of these changes on the patient's PaO, was then
calculated using the SOPAVent model. The FiO, adjustments and
corresponding new PaO, levels were compared to see how close
were the decisions of the clinicians and the neuro-fuzzy controller.

Results: These are shown in Table 1. The differences were not
statistically significant.

Conclusion: The control of PaO, provided by the neuro-fuzzy con-
troller was similar to the clinicians’ control. Neural networks can
provide an alternative means for fuzzy rule-base derivation and
tuning for ventilator control.

This project was funded by EPSRC Grant no. R/M96483.
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Comparison of closed with open tracheal aspiration system

21st International Symposium on Intensive Care and Emergency Medicine

A Sanver, A Topeli, Y Cetinkaya, S Kocag6z, S Unal

Hacettepe University School of Medicine, Department of Internal Medicine, Intensive Care and Infectious Disease Units, Ankara, Turkey

The aim of the study was to compare colonization rates of the ven-
tilator tubings, frequency of ventilator associated pneumonia (VAP)
and mortality in the intensive care unit (ICU) in mechanically venti-
lated patients for whom closed or open tracheal aspiration systems
were used in a randomized fashion.

The study was started in 1 April 2000 and patients who received
mechanical ventilation (MV) for at least 48 hours were included.

The results (mean £ SE or n [%]) of the analysis of the first 7
months are presented in the Table.

In conclusion, in the preliminary analysis of this study the rate of
colonization tended to be increased in the closed aspiration
system group when compared with the open aspiration system
group. However, there was no difference between the groups in
terms of the development of VAP and mortality in the ICU.

Open (n=24) Close (n=20) P
Age 64.7 £ 3.9 63.6 £ 3.0 0.83
Male gender 9 (37.5%) 12 (60%) 0.22
APACHE Il 236+ 1.4 274 *+1.6 0.08
Duration of MV 6.6 £ 0.9 8712 0.16
Rate of colonization* 11 (57.9%) 14 (82.4%) 0.16
Development of VAP 6 (25%) 7 (35%) 0.52
Length of stay in the ICU 101 +1.5 122+1.7 0.36
Mortality in the ICU 18 (75%) 16 (80%) 0.73

* n =19 in the open aspiration system group and n =17 in the closed
aspiration system group.

A laboratory assessment of the learning and retention of skills required to use the Combitube and Laryngeal Mask Airway

by non-anaesthetists

C Coles, C Elding, M Mercer
Department of Anaesthesia, Frenchay Hospital, Bristol BS16 1LE, UK

Both the Combitube and Laryngeal Mask Airway (LMA) have been
successfully used by non-anaesthetists during resuscitation [1-5].
However, only one study (using the Combitube) has assessed how
well these skills are retained after the initial training period. Here,
nine of 11 paramedics demonstrated inadequate skill retention in
the follow-up study at 15 months [6].

Study purpose: To assess and compare the ability of non-anaes-
thetists to learn and retain the skills necessary to use the Com-
bitube and Laryngeal Mask Airways.

Method: With no prior warning, 10 non-anaesthetists (3 student
nurses, 2 qualified nurses and 5 trainee operating department
practitioners) took part in a study morning covering theoretical
aspects of Combitube and LMA insertion and use, and a practical
demonstration and practice session. This was followed by a written
examination of 30 yes/no questions and a practical assessment for
each airway device. Eight weeks later, again with no prior warning,
the same 10 people retook the same written examinations and
practical assessments.

Results: The mean decrease in score between the first and
second visits was —1.3 (95% confidence limits, —0.13 to —2.47;
P<0.05) for the Combitube, and —0.5 (95% confidence limits,
0.63 to —-1.63; P< 0.5) for the LMA.

Conclusion: This study suggests that the practical use of the
Combitube is an easier skill to acquire than the LMA. Not surpris-
ingly retention of theoretical and practical skills for both the Com-
bitube and LMA deteriorated over a short time span (although not
reaching statistical significance for theoretical LMA scores). There-
fore, whatever airway device non-anaesthetists are taught to use,
regular refresher courses will be needed.

However, larger numbers need to be studied to corroborate these
findings.

Table 1

Results of written examinations (means quoted)

First visit Second visit

Combitube 83.3% 25/30 79% 23.7/30
LMA 91.3% 27.4/30 89.7% 26.9/30
Table 2
Results of practical assessments

Combitube (n=10) LMA (n=10)

First Second First ~ Second

visit visit visit visit
Successful insertions 10 10 10 9
Successful insertions 10 8 8 7

within 60 seconds

Required number of insertion attempts before success

1 10 8 5 7
2 2 4 2
3 1
Number using correct
cuff volumes 10 10 10 8(n=9)
Number showing evidence
of ventilation 10 10 10 9(nh=9)
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Pediatric airway exchange catheter can be a life-saving device for the adult patients who have risk factors for difficult

tracheal reintubation

L Dosemeci, F Gurpinar, M Yilmaz, A Ramazanoglu

Department of Anaesthesiology and Intensive Care, Hospital of Akdeniz University, Antalya, Turkey

Introduction: Reintubation of the critically ill patients who have risk
factors for difficult intubation can be extremely challenging, often
resulting in considerable morbidity and mortality. The aim of this
study is to determine the usefulness of a pediatric airway exchange
catheter (PAEC) prior to tracheal extubation of adult patients who
were known to have difficult tracheal intubations and/or have risk
factors such as airway obstruction for difficult reintubation.

Patients and methods: Twenty-five study patients at risk for diffi-
cult tracheal reintubation were extubated using a No. 11 Cook
PAEC. Humidified oxygen was insufflated through the central lumen
of PAEC. Signs of respiratory system and tolerance of the patients
were also assessed. The PAEC was removed when it became clini-
cally apparent that the need for tracheal reintubation was unlikely.
When patients failed to respond to tracheal extubation, the PAEC
was used to facilitate reintubation of these difficult airways.

Results: The study population consisted of seven patients under-
gone neck surgery, seven postoperative patients with maxillofacial
trauma, five patients with cerebral infarct, three patients undergone
maxillofacial cancer surgery, two patients with head injury and one
patient with ankylosing spondylitis. Following tracheal extubation, 2
of 25 patients who undergone neck surgery required reintubation
because of excessive airway obstruction due to surgical bleeding

and bronchospasm related to aspiration. These patients desatu-
rated progressively and they could not be ventilated properly by
face mask after sedatives were given for reintubation. Reintubation
was urgently achieved over the Cook PAEC and was easily accom-
plished on the first attempt without the need of an alternate method.

Discussion: Extubation of a patient with risk factors for difficult tra-
cheal reintubation is approached with concern, even in the experi-
enced hands of the critical care physician. Mask ventilation and
tracheal intubation may be difficult or impossible due to airway
obstruction, an agitated patient or cervical immobility. Even under
the most controlled circumstances, considerable time may be
needed to secure a difficult airway [1].

Conclusion: The Cook PAEC is a life-saving device for re-
intubation in patients not only who are known to have difficult tra-
cheal intubation but also who have risk factors for difficult
reintubation that include airway obstruction secondary to surgical
manipulation or hematoma.

Reference:

1. Loudermilk EP: A prospective study of the safety of tracheal extu-
bation using a pediatric airway exchange catheter for patients
with a known difficult airway. Chest 1997, 111:1660.

Cricothyroidotomy for elective airway management in critically ill trauma patients

SM Wanek, EB Gagnon, C Rehm, RJ Mullins

Oregon Health Sciences University, 3181 SW Sam Jackson Park Road, L223A, Portland, OR 97201-3098, USA

Objective: To assess the value of elective cricothyroidotomy for
airway management in critically ill trauma patients with technically
challenging neck anatomy.

Design and setting: A retrospective chart review of patients
admitted to the Trauma Service at a Level | Trauma Center who
underwent cricothyroidotomy for elective airway management over
a 40 month period from January 1997 to April 2000. Comparison
was made to a cohort of Trauma Service patients who received a
tracheostomy. Selection was based on a list generated chronologi-
cally and selecting each tracheostomy procedure immediately prior
to the cricothyroidotomy.

Results: Eighteen patients met study criteria and unpaired ttest
revealed significance (P < 0.05) for age only. There was no difference
with Injury Severity Score, ICU days, number of days requiring ventila-
tion post procedure or number of days intubated prior to procedure.
The major difference was the more technically challenging neck
anatomy in the patients undergoing cricothyroidotomy. Five of 18

patients undergoing cricothyroidotomy died prior to discharge and
2/18 after discharge from complications unrelated to their airway.
Two of 18 patients undergoing tracheostomy died prior to discharge
from complications unrelated to their airway. For a period of 1 week to
15 months, average 5.5 months, notes in subsequent clinic appoint-
ments were reviewed for subjective assessment of wound healing,
breathing and swallowing difficulties, and voice changes. One patient
with a cricothyroidotomy required silver nitrate to treat some granula-
tion tissue otherwise no complications were identified. Telephone
interviews were conducted from 12 to 46 months, average
30 months, with 8 of the 11 surviving cricothyroidotomy patients and
9 of the 16 surviving tracheostomy patients. One tracheostomy
patient required surgical closure 3 months after discharge; otherwise,
the only noted change was minor voice changes in 3 patients in each
group. All six patients denied this compromised them in any way.

Conclusion: Elective cricothyroidotomy has a low complication rate
and is a reasonable, technically less demanding option in critically ill
patients with challenging neck anatomy requiring a surgical airway.
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Comparison of two percutaneous tracheostomy techniques

21st International Symposium on Intensive Care and Emergency Medicine

i6 Akinci, P Ozcan, S Tugdrul, N Cakar, F Esen, L Telci, K Akpir

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

Introduction: Since the first report of dilatational percutaneous tra-
cheostomy (PDT) many favorable reports have been published
which accepted this technique as a safe alternative to surgical tra-
cheostomy. In this study we want to evaluate two different kinds of
techniques’ advantages and complications.

Methods: We evaluated 90 patients who tracheostomized with
PDT, 45 of them with dilating forceps technique (DFT) (SIMS
Portex Kent, UK) and 45 of them with multi dilatational technique
(MDT) (Cook Critical Care Systems Bloomington, USA). Indica-
tions were prolonged ventilator dependence, facilitation of weaning
from mechanical ventilation, and prolonged coma. Prior to clinical
application, informed consent from the patient or next of kin was
obtained in all cases. The PDT procedure was chosen randomly.
All patients were in routine ICU monitoring (ECG, SpO,, invasive

arterial monitoring). Two techniques were performed as previously
described [1,2].

Results: We observed one tracheoeosephageal fistula, but it did
not necessitate surgical repair, besides one peristomal infection,
cuff rupture and late bleeding (in 5th day) in DFT group. Stomal
fistula seen after decanulation in MDT group, peristomal infection
and bleeding were also observed. Other demographic data are in
the Table.

Conclusion: We have not seen any mortality due to PT in our
cases and there were no differences in complication rates and
other data except duration of PT. Tracheoeosephageal fistula is
seen in DFT, however we need larger patient series to decide
exactly which technique will be safer.

Table
Age (years) APACHE Il Day of performing PT ICU stay (days) Duration of PT (minutes) ~ Complication rate
DFT MDT DFT MDT DFT MDT DFT MDT DFT MDT DFT MDT
52+20.2 466+218 148+76 1315 109*+64 85+68 454+308 39.6+241 45+25 72135 12% 10.3%
P=0.16 P=0.15 P=0.08 P=0.20 P =0.001
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Percutanous dilational tracheostomy: safety and ease of perfor-
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Percutaneous tracheostomy in patients with ARDS on HFOV

2. Griggs WM, Myburgh JA, Worthley LIG: A prospective comparison
of percutaneous tracheostomy technique with standard surgical
tracheostomy. Intensive Care Med 1971, 17:261-263.

S Shah, M Read, P Morgan
Intensive Care, University Hospital of Wales, Cardiff, CF4 4XW, UK

Introduction: High Frequency Oscillator Ventilation (HFOV) is a
novel lung protective strategy in the treatment of patient with acute
respiratory distress syndrome (ARDS). Percutaneous tracheostomy
(PCT) has become the preferred mode of achieving long-term airway
in ventilated patients, to facilitate weaning and airway toileting.

Aim: To demonstrate the safety and practicability of performing a
percutaneous tracheostomy on patients with ARDS whilst on a
high frequency oscillator ventilator (HFOV).

Patient no. 1 2 3 4 5
Age/sex 56/M 79/M 50/F 69/M 39/F
Days intubated pre-PCT 5 4 9 4 3
Days on HFOV 6 5 13 6 8
Total days ventilated 8 9 40 8 8
Complication of PCT None None None None None
PCT technique Serial Serial CBR CBR CBR
Mean airway pressure pre/post PCT 19/18 27/28 18/16 19/18 20/21
Amplitude (AP) pre/post PCT 60/55 61/70 56/61 55/56 62/65
PaO,/FiO, ratio pre/post PCT 210/215 177/202 200/205 240/268 220/200
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Method: Percutaneous tracheostomy was performed using either
Ciaglia serial dilatation or Ciaglia ‘Blue Rhino’ (CBR) techniques,
once there was an improvement in gas exchange.

Results: See Table.
Discussion: In our group of five patients we performed a percuta-

neous tracheostomy once we were sure that their lung injury was
improving i.e. improved P/F ratio, with a decreasing mean airway
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pressure to achieve it. There was no worsening of gas exchange
perioperatively, nor was there complication associated with the
percutaneous tracheostomy.

Conclusion: It is safe to perform a PCT in patient with resolving
ARDS on HFOV.

Reference:
Colan AA, Kopec SE. Tracheostomy in ICU. A review. J Intensive Care
Med 2000, 15:1-13.

The dilatational tracheotomy — minimally-invasive, bed-side, inexpensive — but safe?

MG Baacke*, | Rotht, M Rothmundf, L Gotzen*

*Klinik fiir Unfallchirurgie and "Klinik fiir Allgemeinchirurgie der Philipps-Universitét, Marburg, Germany

Introduction: The dilatational tracheotomy becomes more and more
a standard procedure in many ICUs. Complications of the dilatational
tracheotomy are subject of controversial discussions. The estimation
leads from ‘inappropriate for the critically ill" up to ‘even without surgi-
cal background to practice easily and safely’.

On the bases of the experience of 80 self-practiced dilatational tra-
cheotomies we critically report observed complications, possible
complications and in conclusion we present the ‘quality-standard
for dilatational tracheotomy’.

Patients and methods: Between 12/98 to 8/2000 we initiated a
prospective trial on 80 patients of a 12 bed surgical intensive care
unit in a 1100-bed primary care hospital, undergoing a dilatational
tracheotomy. The free available tracheotomy-sets by Portex (one-
step-dilatational-system) and Cook (more-step-system) have been
used. All occuring complications were documented, such as frac-
tures of the cartilagines, transfusion requiring bleeding, infection,
cubcutaneus emphysema, dislocations of the oral tube, necessity of
oral tube change and perforation of the cuff during the punction pro-
cedure, injuries of the pars membranaceus tracheae or the esopha-
gus with possible following mediastinitis, rate of conversion to
conventional tracheotomy, decrease of SpO,, during the procedure.

Results: In four patients we found a subcutaneus emphysema
which receded spontaneously. Fractures of tracheal cartilagine,

Combination stenting for central airway stenosis

dependent on the age of patients were observed in six patients.
Dislocation of the oral tube occured in 21 (26%) patients and
required immediate reposition of the oral tube but led just in one
case to a short-time decrease of the SpO, down to 70 mmHg. In
the tube-cuff was perforated by punction six times, but just in one
patient the tube had to be changed before continuing the tra-
cheotomy. In one patient we detected the punction through the
esophagus, the patient remained asymptomatic. In two patients the
procedure had to be converted to a bed-side conventional tra-
cheotomy. In one case due to obesity, in the other case caused by
post-traumatic collar hematoma the insertion of the canule, follow-
ing successful punction, was made impossible. Transfusion requir-
ing bleeding neither occurred during insertion, nor at the following
change of the canule. We never had a Stoma-infection which
required surgical or pharmacological treatment.

Conclusion: We established the dilatational tracheotomy in a one-
step, or a more-step-technique as a standard procedure in our
ICU. The small account of complications must not deceive us by
the fact that an abundance of complications may occur. We con-
sider the experience in conventional tracheotomy as a salvage pro-
cedure in difficult cases and security in emergency re-intubation
just like the experience in bronchoscopy as the standard qualifica-
tion for everyone who starts the tracheotomy-procedure.

J Nitadori, K Furukawa, N lkeda, H Tsutsui, H Shimatani, C Konaka,

Department of Surgery, Tokyo Medical University, Tokyo, Japan

Objectives: Airway stentings for tracheobronchial stenosis have
been performed in our institution. We have experienced the
patients who underwent insertions of more than two stents using
combination of some kind of stents. We demonstrated here the
utility of combination stenting for severe endobronchial stenosis
from our experiences.

Methods: From 1985 to May 2000, we have experienced 125 cases
of stenting for central airway stenosis (malignant: 98 cases, benign:
27 cases). Nd-YAG laser vaporization, balloon dilatation, argon
plasma coagulator and/or core out were performed to dilate the
bronchial lumen before stentings. T-tube, Dumon stent, self-expand-
able metallic stent (SEMS) and Dynamic Stent were used. All stent-
ings were performed under a fluoroscope. A rigid bronchoscope was
used for all cases of Dumon stent and some cases of SEMS.

Result: The number of combination stentings was 20 cases (male:
14, female: 6) out of 125 cases (16.0%). A total of 45 stents were

H Kato

placed in 20 cases. Mean age was 58.5 years old. Nineteen out of
20 cases were malignant stenosis (lung cancer: 10, esophageal
cancer: 6, Mets: 3). Four cases of tracheal-esophageal fistula were
observed. One case of benign stenosis was bronchial malacia. The
cases of synchronous insertions were 13, metachronous 5, syn-
chronous and metachronous 2. SEMS were frequently selected in
17 out of 20 cases (85.0%) because of its easy procedure (SEMS
+ SEMS: 8, SEMS + Dumon: 6, SEMS + Dynamic Stent: 2,
SEMS + Eso.Stent: 1, Dumon + Dumon: 2, Dynamic + Eso.Stent:
1). Rigid bronchoscope was used for stent insertion in 80.0% (36
out of 45 stents) because of severe and complicated stenosis. Nd-
YAG laser was used in 37.8% (17/45 stents). After stenting,
chemotherapy and/or radiation could be done in 4 out of 10 cases
of lung cancer, in 3 out of 6 cases of esophageal cancer. Improve-
ment of QOL and lung function were obtained after stentings (PS:
3.3-2.0, Hugh-Jones: 4.1-2.7, PO,: 79.7-84.7 Torr in room air,
%VC: 77.6-84.7%, FEV, 4,,:61.0-63.6%, PF: 2.13-2.73 I/s).
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Conclusions: Reconstruction of tracheobronchial stenosis by
combination stenting was a very useful modality for end stage lung
patients with severe central airway stenosis for the purpose of

Ulcerative laryngitis in children admitted to intensive care

21st International Symposium on Intensive Care and Emergency Medicine

improving pulmonary functions and quality of life. Selection of
stents should be done after careful consideration of the character-
istics of stents and tracheobronchial stenosis.

M Hatherill, Z Waggie, L Reynolds, A Argent

PICU, Red Cross War Memorial Children’s Hospital, Cape Town, 7701, South Africa

Background: Severe ulcerative laryngitis is rarely documented in
children.

Objective: To present our experience of ulcerative laryngitis over a
5 year period.

Setting: Paediatric Intensive Care Unit (PICU) of a university hospital.

Methods: Retrospective case note review of 263 children admit-
ted to PICU with severe upper airway obstruction and a clinical
diagnosis of croup. Data are presented as median (range) and
analysed by the Fisher's Exact test.

Results: One hundred and forty-eight children (56%) underwent
microlaryngoscopy (Storz 3.0 rigid telescope), usually at the time
of airway intervention for failed medical treatment of severe croup
(n = 147). Laryngeal ulceration, with or without exudation,
oedema and erythema, was documented in 15 of these children
(10%), median age 14 months (10-36) and median weight 10 kg
(6—12). Twenty-seven of the children who underwent microlaryn-
goscopy (18%) also had ulcerative gingivostomatitis consistent

with Herpes simplex virus. Ulcerative laryngitis was documented
in 9 of 27 (33%) children with, and in 6 of 121 (5%) children
without, co-existent ulcerative gingivostomatitis (P < 0.002). The
presence of oral ulcers predicted ulcerative laryngitis with sensi-
tivity and specificity of 80% and 86%, and positive and negative
predictive values of 33% and 95%. Viral culture was available in
6 of the 15 children with ulcerative laryngitis, confirming Herpes
simplex (n = 3) and cytomegalovirus (n = 1). All children with oral
or laryngeal ulceration received acyclovir therapy.

One of the 15 children did not require airway intervention. Nine
children required nasotracheal intubation for a median of 4 days
(8-11) and median ICU stay of 6 days (4-14). Five children
required tracheostomy ab initio, with a median ICU stay of 30 days
(20-36), and duration of tracheostomy in situ for a median of 19
days (15-253). All 15 children survived.

Conclusion: Ulcerative laryngitis is more common in our patient
population than the few reports suggest. Early microlaryngoscopy
is recommended in children with severe croup who follow an atypi-
cal course.

Bronchial asthma in intensive care department: the factors influencing on exacerbation severity

TA Pertseva, KE Bogatskaya, KU Gashynova

Dniepropetrovsk State Medical Academy, Dzerginsky st. 9, Dniepropetrovsk, Ukraine 49044

The high frequency of severe exacerbation of bronchial asthma
(BA) is still one of the main problems for pulmonologists in
Ukraine.

Ninety-eight of 620 asthmatics, surveyed in the diagnostic center
‘Pulmis’ in Dniepropetrovsk during 10 months of 2000, were
referred to the intensive care department because of severe exac-
erbation of disease.

The aim of present research was to study and to estimate the
reasons for patients with BA hospitalizations in the intensive care
department.

Ninety-eight patients of intensive care department (63 men, mean
age 45.5 + 3.2 years, mean duration of disease 8.3 = 1.7 years)
with severe BA (according to GINA classification) were enrolled
into the study.

Severe BOOP

We evaluate patients’ educational level, their medication and com-
pliance. According to the results of our research, 34 patients
(84.7%) did not receive any antiinflammatory medicine, 17 (17.3%)
used only systemic corticosteroids.

Medication of 38 (38.8%) patients consist of short-acting B2-
agonists only.

Eighty-three (84.7%) patients have never applied long-acting B2-
agonists. Thirteen (13.2%) of them visited ‘Asthma-school’, 4 (4.1%)
patients monitor their peak expiratory flow every day, 12 (12.2%)
used additional methods of drug delivery (spasers, etc.).

The results show that inadequate anti-inflammatory and bron-
chodilator therapy, low educational level of the patients, absence
of compliance have significant importance in the development of
BA severe exacerbation.

M Mer, R Taylor, GA Richards

Intensive Care Unit, Department of Medicine, Johannesburg Hospital and the University of the Witwatersrand Medlical School, 7 York Road,

Parktown 2193, Johannesburg, South Africa

Background: A subgroup of BOOP has recently emerged as an
important cause of severe respiratory disease which is often pro-
gressive and is associated with a significant morbidity and mortality.

Methods: Retrospective and prospective study of ten patients with
respiratory failure due to histopathologically confirmed BOOP. End
points included determination of markers for severe BOOP,
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outcome and follow up. Patient demographics, clinical, radi-
ographic and laboratory features, necessity for mechanical ventila-
tion, therapy, associations and hospital stay were also reviewed.

Results: The median age of the study group was 41.5 years
(range 7-62) and included five males and five females. Five
(50%) required mechanical ventilation. Three (30%) demised in
hospital and one died following hospital discharge. Overall mortal-
ity was 40%. The median PaO,/FiO, ratio for the whole group
was 139 (range 61-250) with the median LDH level, on admis-
sion, 612 /I (range 375-2638). Those patients who were dis-
charged from hospital had a median LDH level of 521 p/I (range
375-1599) versus a median level of 2154/l (range
2100-2638) for those who died in hospital (P=0.016). Patients
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who required mechanical ventilation had a median LDH level of
2100 w/lI (range 691-2638) versus a median LDH level of 504 w/l
(range 375-534) for non-ventilated patients (P= 0.008). The
most common chest radiographic appearance was a mixed alveo-
lar—interstitial pattern in six patients (60%). In addition to the char-
acteristic histopathological features of BOOP, this group of
patients universally demonstrated alveolar septal expansion.
Increased reticulin was also noted. The median hospital stay was
25 days (range 9-127) with follow up ranging from one to
28 months.

Conclusion: BOOP may manifest as a severe illness with an asso-
ciated significant morbidity and mortality. LDH may be useful as a
marker of disease severity and outcome.

Facial continuous positive airway pressure therapy for cardiogenic pulmonary oedema: a study to assess its efficacy in an

emergency department setting within the UK

C Read, JJ Mclnerney, N O’Connor, M Norwood, PA Evans

Accident & Emergency, The Leicester Royal Infirmary, Infirmary Close, Leicester LET 5WW, UK

Introduction: Recent studies outside the UK suggest that patients
with acute cardiogenic pulmonary oedema (CPO) may benefit from
the application of facial continuous positive airway pressure
(CPAP) support in emergency departments. The aim of this pilot
study was to assess the impact of facial CPAP on patients with
CPO within a UK Emergency department and to determine the
sample size needed for a definitive randomised controlled study.

Methods: A prospective powered study comparing CPAP to sup-
plemental oxygen at ambient pressure, using historical controls
matched for CPO severity. Forty patients with internationally
accepted criteria for CPO were included. Twenty patients received
20 min of facial CPAP using a dedicated Drager CPAP system
with a 5 cmH,O positive end-expiratory pressure valve and
maximal inspired oxygen (Group CPAP). Twenty controls received
identical therapy but received maximal inspired oxygen via a non-
rebreathing mask (Group C). Outcome measures compared were
arterial partial pressures of oxygen and carbon dioxide, objective
clinical signs, intubation rate and death. Statistical analysis was by
a t-test and 95% Confidence intervals (Cl).

Results: Patients receiving CPAP had a better improvement in
arterial blood gas indices compared to controls, with higher mean
oxygenation (CPAP = 8.4 kPa & C = 3.5kPa, P = 0.017, Cl =
0.92-8.77), and better mean excretion of CO, (CPAP = -0.9kPa
& C = +0.9 kPa, P = 0.011, Cl = -3.27 to —-0.45). CPAP pro-
duced a higher mean reduction in respiratory rate, and lower mean
reductions in blood pressure/pulse rate, although these were not
statistically significant. The median length of in-patient stay (CPAP
= 4, C =5 days) and intubation rates (CPAP = 0, C = 3) differed
between groups, but were not statistically significant. There was no
difference in hospital mortality between groups (CPAP =3, C = 3).

Conclusions: CPAP utilisation in the emergency department
impacts favourably on the physiological manifestations of CPO.
Consequently to achieve a statistical power of 90% in a future ran-
domised study, a sample size of 913 patients is required to show a
5% difference in mortality.

Prospective evaluation of noninvasive positive pressure ventilation (NPPV) in acute hypoxemic respiratory failure (AHRF)

following lung resection

| Auriant, AA Jallot, P Hervé, J Cerrina, F Le Roy Ladurie, JL Fournier, B Lescot, F Parquin
Surgical ICU, CCML, 133 ave de la Résistance, 92350 le Plessis Robinson, France

The mortality associated with AHRF after lung resection may reach
50% mainly in relationship with complication of endotracheal intu-
bation and mechanical ventilation. We compared NPPV and con-
ventional therapy in avoiding endotracheal intubation in patients
with AHRF after lung resection.

Methods: On 2280 patients who had undergone thoracic surgery
between May 1999 and July 2000, those who had pulmonary
resection and experienced AHRF were prospectively recruited.
Patients were enrolled if they met at least three of the following cri-
teria: dyspnea at rest defined by a respiratory rate of 25

Conventional therapy (n = 23) Noninvasive ventilation (n = 23) P
Endotracheal intubation 11 (47.82%) 4 (17.39%) 0.0277
In hospital mortality 8 (34.7%) 2 (8.69%) 0.0275
Fiberoptic bronchoscopy (no.) 3.72+2.86 3.43+4.24 0.1841
Length of stay in ICU (days) 14+11.8 16.65 + 23.59 0.5241
Length of stay in hospital (days) 22.82 +10.67 2713+ 19.52 0.6134
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breaths/min or more, active contraction of the accessory respira-
tory muscles or abdominal paradox, a ratio PaO,/FiO, < 200 and
radiologic lesions on the chest radiograph. They were randomly
assigned to receive either conventional therapy or conventional
therapy and noninvasive positive pressure ventilation (NPPV)
through a nasal mask. NPPV was provided with the BiPAP® Vision
Ventilator System (Respironics Inc., Murrysville, PA, USA). The
primary end point of the study was ‘need for endotracheal intuba-
tion". Secondary endpoints included: in-hospital mortality, the
length of stay in the ICU, length of stay in the hospital, and the
need for fiberoptic bronchoscopy. An interim analysis was
designed at the middle of the study.

21st International Symposium on Intensive Care and Emergency Medicine

Results: Over this 16 month period, 912 patients were admitted to
the Intensive Care Unit. Forty-eight patients were enrolled.

Conclusion: Because endotracheal intubation is the most important
predisposing factor for ventilator associated pneumonia, bronchial
stump disruption and bronchopleural fistula, postoperative re-intuba-
tion must be avoided. This is the first prospective, randomized study
which demonstrates an improvement in survival and in avoiding
endotracheal intubation in the postoperative care of patients under-
going lung resection surgery.

Noninvasive positive pressure ventilation in patients with blunt chest trauma and acute respiratory failure

S Milanov, M Milanov

Emergency Institute ‘Pirogov’, General ICU, Totleben 21, Sofia, Bulgaria

Background and objective: Noninvasive positive pressure ventila-
tion (NPPV) has been reported to be beneficial in the treatment of
acute exacerbation of chronic obstructive pulmonary disease
(COPD), and to facilitate weaning. In this trial we assessed the
possible benefit of early NPPV in patients with blunt chest trauma
and acute respiratory failure.

Methods and design: Eighteen patients admitted to ICU were
enrolled in this prospective randomized study. Inclusion criteria
were isolated blunt chest trauma with respiratory failure and ICU
stay more than 7 days. Exclusion criteria were history of COPD
and conditions when NPPV was contraindicated. The patients
were randomized into two groups. Group 1 (n = 9) received stan-
dard therapy (oxygen, regional analgesia, fluid and nutritional
support, pulmonary physiotherapy/rehabilitation) including tracheal
intubation and mechanical ventilation when indicated. Group 2 (n
= 9) received standard therapy along with NPPV. In Group 2 we
used NPPV with face mask and Pressure Support (7-21

cmH,0)/CPAP (3-10 cmH,0) ventilation. The need for tracheal
intubation was assessed and the number of intubated patient in
both groups was recorded on the 12, 24, 48, 96th hour and 7th
day. The effect of the therapy was assessed on the 1, 6 and 12th
hour using PO,/FiO, index, frequency/tidal volume index (f/Vt),
dispnea score, hemodynamics and the tolerance to pulmonary
physiotherapy/rehabilitation.

Results and discussion: The main results suggest the possible
beneficial effect of NPPV in decreasing the need for tracheal intu-
bation and mechanical ventilation (Group 1 — intubated 7 [78%o],
Group 2 — intubated 3 [34%]). We found a significant statistical
difference with improvement in all parameters (PO,/FiO, index, fre-
quency/tidal volume index (f/Vt), dispnea score, hemodynamics
and the tolerance to pulmonary physiotherapy/rehabilitation) in the
NPPV group. The results show that NPPV should be considered as
systemic approach in management of all patients with blunt chest
trauma and acute respiratory failure.

Helium—-oxygen (He-0,) enhances oxygenation and increases carbon dioxide clearance in mechanically ventilated patients

JAS Ball, R Cusack, A Rhodes, RM Grounds

Intensive Care Unit, 1st Floor, St James’ Wing, St. George’s Hospital, Blackshaw Road, London SW17 0QT, UK

Introduction: Helium is eight times less dense than nitrogen and
only 10% more viscous. As a result of these physical properties it
produces significantly higher gas flows for the same differential
pressure gradient. This coupled with the fact that as a carrier gas
He facilitates faster diffusion makes it a potentially useful adjunct in
the ventilatory support of patients with acute respiratory failure.
Substituting He for nitrogen has been shown to be of considerable
benefit in the management of acute upper airway obstruction from a
wide variety of causes. There is also a growing body of evidence for
its use in acute severe asthma and decompensated COPD. We
previously conducted a pilot study of He-O, in patients with acute
respiratory distress syndrome (ARDS) and found that it led to a sig-
nificant improvement in gas exchange in the majority of subjects.
Having resolved a number of technical problem regarding the use of
He-O, we have gone on to perform a larger cross over study in a
wider variety of patients and present our preliminary findings here.

Methods: All patients who were mechanically ventilated on our
unit were eligible. Exclusion criteria included haemodynamic insta-
bility, active weaning of respiratory support and imminent deterio-
ration. All patients were ventilated in a pressure control mode.
Patients were observed for a 15 min period on their established
ventilatory regime of N,—O,. They were then switched to He-O,

and observations repeated after 15 and 60 min and then every 60
min for a maximum of 360 min. The trial was terminated when no
further change in the partial pressures of arterial oxygen (PaO,)
and carbon dioxide (PaCO,) were scene. Patients were then re-
established on N,—O, and observed for a further 60-120 min. No
alterations in ventilatory parameters were made unless warranted
by changes in arterial blood gases. Ventilatory and haemodynamic
parameters were continuously monitored throughout. The ventila-
tor flowmeter was calibrated for use with He—O, as previously
described.

Results: Six out of eight patients showed a significant improve-
ment in PaO, and PaCO, within 15 min. Most of those studied
showed further improvements at the successive observation time
points. There were small improvements in respiratory mechanics,
but these were insufficient to explain the improvements in gas
exchange. There were no significant haemodynamic changes seen.
The worse the derangement of gas exchange at study outset, the
greater the magnitude of improvement seen on He-0O,,.

Conclusions: This study adds to the growing body of evidence
that He-O, may be a useful adjunct to mechanical ventilation,
especially in the most severe cases of respiratory failure.
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Optimal method of flow and volume monitoring in patients mechanically ventilated with helium-oxygen (He-0,) mixtures

JAS Ball, A Rhodes, RM Grounds

Intensive Care Unit, 1st Floor, St James' Wing, St. George's Hospital, Blackshaw Road, London SW17 0QT, UK

In mechanically ventilated patients reducing the density of the
inspired gas by substituting helium (He) for nitrogen offers
several theoretical benefits. However, accurately monitoring tidal
volumes of He—oxygen (O,) mixtures with conventional flowme-
ters is problematic, as all commonly employed devices are
adversely affected by changes in gas density. We tested two
widely available flowmeters, to ascertain whether reliable and
reproducible correction factors could be obtained.

We used an unadapted Galileo ventilator (Hamilton Medical,
Switzerland), to which heliox (21% O, 79% He) was connected
via the air inlet. This ventilator measures flow/ volume utilising a
variable orifice pneumotachogrpah (VOP). The circuit was then
connected to a Pitot tube flowmeter (PT) (MCOVX, Datex-
Ohmeda, Finland) which in addition, contains a side stream gas
sampler to monitor gas composition. In place of a patient, a
mechanical lung (BIO-TEK Instruments Inc., USA) was employed,
which accurately measures delivered gas volumes independent of

gas density. Carbon dioxide (CO,) was entrained, distal to the
flowmeters, just proximal to the mechanical lung, to simulate the
clinical setting. Both flowmeters were repeatedly tested across a
range of tidal volumes (Vt) (200-1200 ml).

This method proved to be reliable and reproducible. Inspired and
expired Vt as measured by the two devices, when plotted against
that measured by the mechanical lung, showed excellent linear corre-
lation (R2 = 0.99 for all). From the equations of these lines we calcu-
lated a set of correction factors (CF) and ordinates (ord). All
measurements were repeated five times and means (Av) and stan-
dard deviations (SD) derived; results are tabulated.

We conclude that both of these devices can be reliably employed
to monitor respiratory variables in patients mechanically ventilated
with He-O, provided gas composition, temperature and relative
humidity are accounted for. However, the consistency of ord values
for the VOP are advantageous and make this the preferred device.

FiO, 0.21 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 Air

Inspired Vt

PT Av CF 1.44 1.29 1.18 1.09 1.02 0.96 0.91 0.88 0.85 0.89
SD 0.03 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.00 0.01
Av ord -25 -16 -15 =11 -13 -13 -1 -12 -3 2
SD 7 7 6 7 3 2 1 1 3 7

VOP AvCF 1.71 1.51 1.36 1.25 1.17 1.09 1.04 0.98 0.94 0.98
SD 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Av ord 13.3 16.5 18.0 15.3 14.6 13.7 12.6 12.2 10.0 13.0
SD 10.3 11.3 11.6 9.7 10.9 12.8 11.2 14.4 13.4 12.3

Expired Vt (+ 5% CO,)

PT Av CF 1.50 1.36 1.25 1.16 1.11 1.07 0.98 0.96 0.92 0.96
SD 0.01 0.01 0.02 0.02 0.01 0.03 0.03 0.03 0.01 0.01
Av ord -64 -40 -30 -15 -18 -33 -2 -21 -1 5
SD 4 8 10 11 1 26 14 17 9 11

VOP AvCF 1.48 1.34 1.22 1.14 1.06 1.01 0.95 0.91 0.88 0.92
SD 0.04 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Av ord -4 -8 -1 -5 -2 =11 -3 -12 -11 =11
SD 10 7 9 13 6 5 10 8 4 10

Lessons learned from airway pressure release ventilation

LJ Kaplan, H Bailey

MCP-Hahnemann University, 3300 Henry Avenue, Philadelphia, PA 19129, USA

Obijective: To review a single institution’s experience with APRV
with respect to safety, complication detection, and efficacy at cor-
recting hypercarbia and hypoxemia.

Methods: Consecutive patients transitioned from either volume or
pressure targeted ventilation to APRV in a University hospital ICU
were retrospectively reviewed. Patients initially ventilated with
APRV were excluded. Initial APRV settings for correction of hypox-
emia (pO, < 60 on FIO, > 0.9) were a Phigh at the prior plateau
pressure, a Thigh of 6.0 s and a Tlow of 0.8 s. Hypercarbic (pCO,
> 55 and pH < 7.3) patients were set at a Thigh of 5.0 s with a
Tlow of 1.0 s. IRB approved data included principal diagnoses,

ventilation parameters, laboratory values, and ventilator associated
complications. Data before and after APRV were compared using
an unpaired two-tailed t-test; significance at P < 0.05 (*).

Results: Patient mix was 43% trauma, 32% sepsis, 8% cardiac
surgery, 12% vascular surgery and 5% other. Transitioning to
APRV was most frequent for hypoxemia (88%) and hypercarbia
less often (12%). The mean time to correct hypoxemia (S,0, >
92%) was 7 = 4 min while the mean time to correct pCO, (pCO,
< 40 Torr) was 42 & 7 min. Maximal CO, clearance was achieved
by 76 £ 12 min. The mean minute ventilation on APRV decreased
by 3.3 £ 0.9 I/min (*) but achieved superior CO,, clearance and
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oxygenation. The mean time to achieve FIO, < 0.6 was 5.2 £ 0.9
hours. Four of 38 patients developed a pneumothorax although
none developed hypotension; one had bilateral pneumothoraces.
All four patients evidenced decreased CO, clearance and
decreased release phase volumes as their only manifestation of a
pneumothorax. 97% of patients on APRV with a Phigh > 20
cmH,O pressure who were transported out of the ICU using bag-
valve ventilation developed hypoxemia within 5 min. 100% of
patients with a Phigh < 20 cmH,O pressure were safely hand ven-
tilated during transport without developing hypoxemia.

Patient controlled pressure support ventilation

21st International Symposium on Intensive Care and Emergency Medicine

Conclusion: APRYV is a safe rescue mode of ventilation for hypox-
emic or hypercarbic respiratory failure and requires a lower minute
ventilation than does conventional modes. Decreasing release
phase volumes and a rising pCO, are excellent clues of a pneu-
mothorax in a patient on APRV. Thus, routine end-tidal CO, moni-
toring is recommended for patients on APRV. Preparations for safe
intra-hospital transport may be keyed to the Phigh required for ade-
quate ventilation and oxygenation.

D Chiumello, P Taccone, L Civardi, E Calvi, M Mondino, N Bottino, P Caironi
Istituto di Anestesia e Rianimazione, Ospedale Policlinico, IRCCS, Universita’ di Milano, ltaly

Introduction: Pressure support ventilation is mostly used in
weaning from mechanical ventilaton in acute respiratory failure.
There are no data regarding the optimal level of assistance for
each patient in different clinical conditions. We approach a new
method that allows patients to set their own PSV level by a remote
control connected to the ventilator.

Materials and methods: In 9 awake intubated patients (age 57 £ 17
years, BMI 24 £ 3 kg/m?, PaO,/FiO, 283 * 51, Ramsey 1.9 + 0.4)
we measured the breathing pattern (V4, RR), the work of breathing

(WOB J/min, estimated from a modified Campbell diagram [1]) and
the dyspnea sensation using the Borg visual scale [2]. Patients were
studied at three fixed levels of PSV (6—15-25 cmH,0). At the end of
each step we gave the patient the possibility to change the level of
PSV using the remote control. Patients were previously instructed by
attendant physician about the use of the remote control.

Results: See Table and Figure. It appears that increasing the pres-
sure support level, the patient work of breathing decreases while
the Borg dyspnea scale shows no significant differences.

Figure Table
6- PSV 5 PSV 15 PSV 25
V; (ml) 331 + 150* 524 + 222 884 + 362
RR (bpm) 25 + 1* 19 £ 6t 13+ 6
4 WOB (J/min) 8.2 +0.3* 22+22 1.8+x2
2 Borg (cm) 33+2 2+1.6 3+1.4
o
b One way RM Anova * P< 0.05 vs others; * P < 0.05 vs PSV 25.
24
Conclusions: Patient controlled PSV could be a useful technique
in ventilatory management of critically ill awake patients.
References:

5 5PC 15 15PC 25
PC: patient controlled PSV

25 PC

The dyspnea sensation when patient is allowed to set the pressure
support level.

Diehl JL, Souheil El Atrous, Touchard D, Lemaire F, Brochard L:
Changes in the work of breathing induced by tracheotomy in ven-
tilator-dependent patients. Am J Respir Crit Care Med 1999,
159:383-388.

2. Mador MJ, Rodis A, Magalang U: Reproducibility of Borg scale mea-
surements of dyspnea during exercise in patients with COPD.
Chest 1995, 107:1590-1597.

Impact of weaning failure in the evolution of patients under mechanical ventilation

A Bruhn, F Apablaza, F Bernucci, V Segovia, P Zuhiga, G Hernandez, L Castillo, G Bugedo
Programa de Medicina Intensiva, Departamento de Anestesiologia, Facultad de Medicina, Pontificia Universidad Catdlica de Chile, PO Box

114-D, Santiago, Chile

Introduction: Weaning period is critical in the evolution of patients
with acute respiratory failure (ARF) and mechanical ventilation
(MV). Weaning failure has been associated with increased morbid-
ity and mortality. We evaluated the impact of weaning failure on
mortality, and MV and ICU length of stay.

Methods: Patients who were admitted to our 8-bed surgical-ICU
and stayed more than 24 hours on MV were prospectively evalu-
ated from June 1999 to June 2000. Demographics, ARF etiology,
APACHE Il and gas exchange and mechanical parameters were
assessed. Weaning failure was defined as reintubation within 48
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hours after extubation. Weaning failure (WF) patients were com-
pared with those who were successfully extubated (SE) and the
total group (TG = SE 4+ WF). Outcome measures were mortality,
MV and ICU length of stay and MV free days.

Results: 155 patients required MV for more than 24 hours, of
which 103 (66%) were successfully extubated, 19 (12%) had
weaning failure, and 33 (21%) died before weaning could be
attempted. There were no differences in age, sex, APACHE ||
scores, or etiology between WF and other groups. However, WF
patients had longer ICU and MV length of stay than TG (14 £ 6.2
vs. 9.2 £ 7.4 days, P = 0.005; and 9.1 = 48 vs. 55 £ 5.6, P=
0.002, respectively) and SE patients (8.8 + 6.4, P = 0.003; and

Abstract withdrawn
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4.6 + 4.3, P =0.001). WF patients had also less MV free days
than SE patients (15 £ 11.2 vs. 25 £ 5.5, P=0.001).

There was no difference in mortality between WF and GT patients
(82% vs. 26%, P = NS). However, SE patients had 2% mortality,
which was lower than WF and GT patients (P < 0.05).

Conclusion: Weaning failure is associated with longer MV and
ICU length of stay, but does not increase mortality compared with
the total group of patients. Weaning failure patients had the same
risk of death as patients being connected for the first time to
mechanical ventilation.

Rapid reduction of oxygenation index by employment of a recruitment technique in patients with severe ARDS

GA Richards, H White, M Hopley

University of the Witwatersrand Medical School, Department of Medicine, 7 York Road, Parktown 2193, Johannesburg, South Africa

Background: Mechanical ventilation of patients with ARDS may
contribute to pulmonary injury and systemic inflammation. The
objective of this study was to examine the safety and efficacy of a
recruitment maneuver which, if successful, would rapidly improve
atelectasis and oxygenation and in so doing reduce the potential
for ventilator induced lung injury.

Methods: Nineteen patients with severe ARDS (defined as
PaO,/FiO, < 150) from diverse etiologies were turned prone and a
positive pressure of 40 cmH,O was applied for a period of 90 s.
This pressure was increased in 5 cmH,O increments in subse-
quent maneuvers to a maximum of 50 cmH,O if there was an inad-
equate initial response. Subsequently, pressure limited mechanical
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ventilation with a PEEP of 15 cmH,O was instituted to prevent
derecruitment. Peak pressures were maintained at < 35 cmH,0.
Outcome measures were oxygenation index, PaO,/FiO, ratio and
alveolar-arterial oxygen difference.

Results: The oxygenation index decreased from a median of
31 cmH,0 to 14 cmH,0/mmHg immediately post recruitment and
to 11 cmH,0/mmHg (P < 0.0001) 24 hours later. The A-aDO,
improved from 454 mmHg to 128 mmHg (P < 0.0001) and the

21st International Symposium on Intensive Care and Emergency Medicine

PaO,/FiO, ratio from 75 to 218 (P < 0.0001) 24 hours later. 25%
of patients had PaO,/FiO, ratio of 300 mmHg at 24 hours. Mean
airway pressure increased by 3 cmH, 0O initially, from 23 cmH,O to
26 cmH,0 (NS) as a consequence of the increase of PEEP but his
had decreased to 25 cmH,O after 24 hours. There were no signifi-
cant complications.

Conclusion: Rapid reductions in FiO, can be achieved safely by
the implementation of a relatively simple recruitment technique.

The effects of recruitment maneuver on oxygenation in primary and secondary adult respiratory distress syndrome

S Tudrul, N Cakar, i® Akinci, P Ergin Ozcan, M Tudrul, F Esen, L Telci, K Akpir
University of Istanbul, Medical Faculty of Istanbul, Department of Anesthesiology, Istanbul, Turkey

Introduction: Recruitment maneuvers (RM), as an adjunt to
mechanical ventilation, have been shown to be capable of reopen-
ing collapsed alveolar units in ARDS, providing better ventilatory
parameters and improvement in oxygenation. The aim of our study
is to investigate and to compare the response of patients with pul-
monary and extrapulmonary ARDS to recruitment maneuver.

Methods: We studied 18 patients with severe ARDS of varying
etiology admitted to the intensive care unit of Istanbul University,
Istanbul Medical Faculty. The diagnosis of ARDS was based on the
criteria proposed by the American—European Consensus Confer-
ence on ARDS. The patients who demonstrated impaired oxygena-
tion, during pressure regulated volume-controlled ventilation with
10 ml/kg tidal volume and 12/min frequency comprised our study
population. The patients were presented to four members of the
ICU team individually and assigned to primary (ARDSp) and sec-
ondary (ARDSg) ARDS groups according to the patient’s history
and clinical presentation, along with the results of microbiological

Results: The clinical defining scores of patients are summarized in
Table 1. Over 6-hour period of time following RM, there was no
statistically significant change in both hemodynamic and ventilatory
measurements, except PaO,/FiO, ratios (Table 2). Mean values of
PEEP before and after RM were 10 * 3.4 cmH,O and
14.6 £ 2.8 cmH,O in ARDS;, (P=0.04), 12 £ 5 and 17 = 2.8 in
ARDSg (P = 0.01). The mean values of PaO,/FiO, ratio difference
between the baseline and the value at the end of the study were
41 = 30 % in ARDSp, and 89 = 111% in ARDS, (P = 0.6).
PaO,/FiO, ratios started to increase significantly mainly 15 min fol-
lowing RM in ARDSg, and 4 hours after RM in ARDS.

Conclusion: The response of patients with secondary ARDS to
RM was observed earlier than the response of patients with
primary ARDS.

. . . . : Table 1
tests. During the recruitment maneuver, we applied sustained infla-
tion (Sl), which cor_lsiste_d of 40 cml—!QO CPAP. After 30 s we ARDS, ARDSg p
returned to the previous tidal volume with 20 cmH,O PEEP levels.
Keeping peak airway pressure below 45 cmH,0O, we adjusted the APACHE Il 145 + 6.2 16.8+95 0.7
optimal PEEP level, between 10-20 cmH,O, by matching the satu-
ration on pulse oximeter with the lowest PEEP. Following the Marshall MODS 48+34 6.2+£23 0.06
setting of PEEP level, we recordeq arterial blood gas values., venti- Murray Score 11+1.8 11+15 0.8
latory parameters and hemodynamic measurements at 15 min, 1st,
4th and 6th hours of post-RM period.
Table 2
Before RM 15 min 1st hour 4th hour 6th hour ANOVA P
PaCO, (mmHg) ARDS, 47 +10 51£12 49+10 47 £ 11 507 0.7
ARDSg 48 £ 10 47 £ 11 43+ 17 47 £ 13 46 £ 12 0.9
PaO,/FiO, ARDS; 117 £ 24 144 £ 37 134 + 28 165 £ 34 * 162 +£38* 0.006
ARDSg¢ 111 £44 181 £116* 193 £ 91** 191 £95* 190 £ 99 ** 0.01

* P < 0.05 when compared to the values before RM. ** P< 0.01 when compared to the values before RM.

Comparison of the P/V curve obtained by the supersyringe and the optoelectronic plethysmography

D Chiumello*, E Calvi*, E Noe™, L Civardi*, E Carlesso*, A Alivertit, R Dellacat
*Istituto di Anestesia e Rianimazione, Ospedale Policlinico, IRCCS, Universita di Milano; "Dipartimento di Bioingegneria, Politecnico di
Milano, Centro di Bioingegneria, Fondazione Don Gnocchi IRCCS, Milano, Italy

The pressure volume (P-V) curve of the total respiratory system is
drawn assuming the changes of chest wall (AV_,) equal to the

volume displaced from the syringe (AV,J). We compared AV,

and AV, during P-V curves obtained by supersyringe and opto-
electronic plethysmography [1]. Eight sedated paralysed intubated
ALI/ARDS patients (6 M/3 F, age 70 *+ 13 years, BMI 25.6 + 3
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kg/m?, PaO,/FiO, 220 * 76) were studied. During the manoeuvre
AV, was recorded by optoelectronic plethysmography. The
volume injected and withdrawn by the supersyringe step by step
(100 ml) was corrected by temperature, humidity, pressure and
gas exchange [2]. The discrepancy was computed as the differ-
ence between the volume of air inflated and the chest volume mea-
sured. The compliance of the total respiratory system was
measured between zero and maximum airway pressure values on
the inflation (Crs,,) and deflation (Crs,) limbs of the P-V curves.
Hysteresis loops of the corrected P-V ., and P-V,,, curves were
calculated as the percentage ratio between the area of the P-V
curves and the product of maximal volume by maximal pressure.

Even considering thermodynamics and gas exchange correction,
AV, values were systematically higher than AV, probably due to
blood shifts from the thorax to the extremities. As a consequence,
the standard supersyringe method provides an overestimation of the

Available online http://ccforum.com/supplements/5/S1

Discrepancy Crs; ¢ Crs g Hysteresis

(ml) (ml/cmH,0)  (ml/cmH,0) (%)
PVgas 130 + 83 66 + 21 63 + 21* 19.2+59*
PV - 59 + 19 58 £ 18 15.2+54

cw

The data are expressed as mean £SD.* Paired t-test P < 0.05 vs PV,

inspiratory and expiratory compliance of the total respiratory system
on the inflation limb and an overestimation of the hysteresis area.

References:

1. Aliverti A, Dellaca R, Pelosi P et al: Am J Respir Crit Care Med 2000,
161:1546-1552.

2. Gattinoni L, Mascheroni D, Basilico E et al: Intensive Care Med 1987,
13:19-25.

Assessment of static compliance and estimated lung recruitment as a tool for PEEP setting in ARDS patients

P Dostal, V Cerny, R Parizkova

Department of Anaesthesia and Intensive Care, University Hospital, Hradec Kralove, 500 05, Czech Republic

Introduction: Different techniques to determine optimal PEEP
setting in patients with ARDS have been suggested. The aim of our
study was to evaluate assessment of static compliance of respira-
tory system in combination with estimated lung recruitment [1] for
selection of PEEP setting with minimal Qs/Qt.

Methods: Seven patients with early ARDS (intubation time
<7 days) with pulmonary artery catheter in place were studied.
During the study all patients were ventilated at different PEEP
levels using CMV with constant inspiratory flow, tidal volume was
5-7 ml/kg IBW, inspiratory/exspiratory time and respiratory rate
was adjusted to avoid presence of intrinsic PEEP. On each level of
PEEP arterial and mixed venous blood gases, hemodynamic para-
meters, static compliance of respiratory system Crs and difference
in endexpiratory lung volumes AEELVpgep,.; between tested and
baseline level of PEEP (minimal level of PEEP used during the
study, usually 8 cmH,0O) were recorded. Volumes and pressures
were measured using CP-100 pulmonary monitor (BICORE moni-
toring systems, USA) at the end of airway. Estimated lung recruit-
ment ELR (ELRpgepiest = AEELVpepiest = CrSpeepest X [PEEP o, —
PEEP, einel) Was calculated for each tested level of PEEP. Ability
to predict the PEEP level with minimal shunt was tested for minimal
PEEP with maximal Crs, for maximal PEEP with maximal Crs and
for algorithm based on static compliance and the amount of esti-

mated lung recruitment. Sensitivity, specificity and likelihood ratio
(LR) for prediction of PEEP level with minimal shunt were calcu-
lated, Fisher exact test was used for statistical analysis, P < 0.05*
was considered statistically significant.

Results:

Sensitivity  Specificity LR

Maximal PEEP with maximal Crs 0.143 0.7 0.4
Minimal PEEP with maximal Crs 0.571 0.850 3.8
Minimal PEEP with ELR > ELRmax -  0.857* 0.95 17.14

150 ml and maximal Crs

Conclusion: Despite limited number of patients and possible influ-
ence of used equipment on critical value of ELR we found that
combined assessment of compliance and recruited lung volume
enables better prediction of PEEP setting with minimal Qs/Qt.

Reference:

1. Gattinoni L et al: Am J Respir Crit Care Med 1995, 151:1807-1814.

Positive end-expiratory pressure does not increase intraocular pressure in patients with intracranial pathology

K Kokkinis*, P Manolopoulou*, J Katsimprist, S Gartaganist

*Department of Anaesthesiology and Critical Care Medicine, and *Department of Ophthalmology, University Hospital of Patras, Patras, Greece

Introduction: Mechanical ventilation with PEEP is the cornerstone
of treatment of patients with ALI and ARDS, but it is not free of
adverse effects. This study aims to examine the effect of varying
levels of PEEP on the intraocular pressure in critically ill patients
with intracranial pathology.

Materials and methods: We studied 40 patients with intracranial
pathology and respiratory failure, without history of glaucoma and
not receiving drugs known to affect intraocular pressure. Twenty-
one patients had head injury (GCS < 8 on admission), 11 had sub-
arachnoid hemorrhage (lllIV. Hunt and Hess) and 8 had
intracerebral hemorrhage. Measurement of intraocular pressures

where done while the patients were mechanically ventilated with
different levels of PEEP. These patients were divided in four
groups (A, B, C, D) of 10 patients. Each group had different PEEP
values according to the attending physician for at least > 24 hours
(see Table). Mean systemic arterial pressure, peak airway pressure,
central venous pressure and arterial oxygen saturation were
recorded (see Table).

Results: In all groups there was no difference in intraocular pres-
sure values between the right and left eye. In patients subjected in
different levels of PEEP no effect on intraocular pressure was
observed.
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Table
Group A C D
PEEP O PEEP 5 PEEP 10 PEEP 15
Paw (cmHQO) 325 35+ 1 373 40+ 4
MAP (mmHg) 90+ 15 92+ 16 95+ 17 93+ 18
CVP (mmHg) 63 514 5+3 6t4
0P (od) (mmHg) 134+ 34 141 £ 41 134134 125+ 3.0
I0P (0s) (mmHg) 13.7+ 3.3 145+ 3.7 142+ 34 12.8+ 3.1
Sa0, (%) 98 + 2 98 + 2 98 + 2 98 + 1
Conclusion: Mechanical ventilation with PEEP values of

<15 cmH,O do not cause an increase in intraocular pressure in
patients with intracranial pathology.

Effects of lung recruitment and PEEP after CPB on pressure-absolute volume curves

T Dyhr, A Larsson

Department of Anesthesiology, Gentofte Hospital, DK-2900 Hellerup, Denmark

Introduction: Impaired lung function is common after cardiopul-
monary bypass (CPB). We hypothesized that due to collapse ten-
dency 1) the effect of a lung recruitment maneuver (LR) on a
pressure—absolute lung volume (P-V) curve would be minimal, 2)
but if LR is followed immediately by PEEP the curve would shift
upwards and the slope would be steeper.

Methods: Sixteen patients (48-75 years) after CABG in CPB
were studied postoperatively every 0.5 h during 3 h while mechani-
cally ventilated (FiO, 1.0) with measurements of end-expiratory
lung volume (EELV) and blood gases. Eight patients were random-
ized to LR (45 cmH,O airway pressure 2 x 20 s) after which PEEP
was set 1 cmH,O > LIP obtained from a static P-V curve (PEEP
group), while the 8 other were randomized to LR only (ZEEP
group). Three inspiratory P-V (including EELV) curves were
obtained in both groups. In the PEEP-group, the first curve (A ®)
was obtained before LR and PEEP, the second (B O) during PEEP
(14 = 3 cmH,0, mean £ SD) 2.5 h after LR, and the third (C A)
0.5 h after removal of PEEP, i.e. 3 h after LR. In the ZEEP group,
P-V curves were obtained at similar times.

Statistics: ANOVA and Wilcoxon signed rank test.

Results: In the ZEEP group, no change in PaO,, lung volume or
PV-relations occurred during the study. In the PEEP group, PaO,
increased by 16 + 15 kPa (P < 0.002) after LR and PEEP and was
unchanged during the study. EELV increased by 1120 + 235 ml
(P<0.0001) and remained stable until removal of PEEP. The 3
P-V curves are shown in the figure (A # B or C, P < 0.03).

Figure
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Discussion: In patients after CPB, LR without subsequent PEEP
had no effect. However, when LR was followed by PEEP, EELV
increased and the P-V curve became steeper and shifted upwards.
Furthermore, the curve remained the same 0.5 h after PEEP-removal.
This and the unchanged PaO, indicate that no new lung collapse
occurred after removal of PEEP and suggest that PEEP might have a
sustained stabilizing effect on lung structures in these patients.

The histopathological changes comparison in healthy rabbit lung ventilated with ZEEP, Sigh and PEEP

C Yardimci, G Meyanci, H Oz, | Paksoy

U Cerrahpasa Medical Faculty, Department of Anaesthesiology, 34303 Istanbul, Turkey

Our aim was to compare the effects of LV + ZEEP, LV + Sigh
and LV + PEEP on histopathological changes with healthy rabbit
lungs. Fifteen New Zeland rabbits were randomly divided into

three groups (n = 5). Animals were ventilated for 3 hours with
FO,:1.0, f:80/dk. Group1: Low volume (5 ml/kg) + ZEEP,
Group 2: Low volume (5 ml/kg) + 10 cmH,O PEEP, Group 3:
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Low volume (6 ml/kg) + Sigh. At the end of 3 hours the animals
were sacrificed for histopathological evalotion. Lungs were
removed and fixed in 10% buffered formaldehyde. Tissue sec-
tions were processed in the usual manner for light microscopic
examination with Hematoxylin—Eosin stain. The pathological
lesions were classified ranging from O to ++++. There were sta-
tistically significant differences between ZEEP and PEEP
groups, ZEEP and Sigh groups (P<0.05). The damage were
prominent in the ZEEP group for alveolar hemorrhage and con-
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gestion. There were no statistically significance within groups
for notrofill infiltration and density. But the damage were more
significant than the others in the ZEEP group. We saw atelecta-
sia only in the Sigh group.

The damage was more significant than the others in the ZEEP
group. The atelectasia was seen only in the Sigh group. We con-
clude that adding Sigh and PEEP to low volume may decrease the
damage and PEEP may be more effective to prevent atelectasia.

The pattern of breathing and chest wall movements at different levels of pressure support and PEEP

D Chiumello*, P Pelosi*, P Taccone*, E Carlesso*, A Alivertit, R Dellaca’, L Gattinoni*
*Istituto di Anestesia e Rianimazione, Ospedale Policlinico, IRCCS, Universita’ di Milano; "Dipartimento di Bioingegneria, Politecnico di
Milano, Centro di Bioingegneria Fondazione Don Gnocchi IRCCS, Milano, Italy

We previously found that optoelectronic plethysmography can be
used to measure the chest wall volume and its compartments: rib
cage and abdomen [1]. We evaluated the breathing pattern and
the chest wall displacement during pressure support (PSV) in
patients with acute respiratory failure. Nine intubated patients (age
57 + 12 years, BMI 26 + 5 kg/m?, PaO,/FiO, 293 * 67) were
studied first at four levels of PSV (5, 10, 15, 26 cmH,O) at 10
cmH,O of PEEP and then at three levels of PEEP (5, 10, 15
cmH,0) at 10 of PSV. We measured the breathing pattern, the rib
cage contribution to tidal volume (RC/V;) and the inspiratory asyn-
chrony (IA) [2]. IA was calculated as the area enclosed by the
inspiratory portion of rib cage abdomen loop and the line connect-
ing the commencement and the terminal of inspiration.

Our results suggest that only the level of PSV affects the breathing
pattern.

References:
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161:1546-1552.
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Effects of PSV levels

5cmH,0 10cmH,0 15cmH,0 25 cmH,0
RR (bpm) 27 £ 12* 25+ 12* 19t14 12+6
Vi (ml) 405+ 1563 474+184 664 £ 25" 1043 £371%
RC/V; (%) 38 £ 13* 34+13 33+12f  32+9
1A (ml/ml?) 13+6 119 9%5 7%4
Effects of PEEP levels

5 cmH,O 10 cmH,O 15 cmH,O
RR (bpm) 27+ 11 25+ 12 27+ 11
Vi (ml) 423+ 217 474 + 184 454 + 205
RC/N (%) 36+ 10 34+10 41£12
1A (ml/ml?) 10+12 119 11+7

* P<0.05vs PSV 25, T P<0.05 vs PSV 5, ¥ P< 0.05 vs others PSV
levels.

Effect of prone position on pulmonary vascular permeability in acute respiratory distress syndrome

D McAuley, S Giles, F Gao

Intensive Care Unit, Birmingham Heartlands Hospital, Birmingham B9 5SS, UK

In early acute respiratory distress syndrome (ARDS), alteration in the
pulmonary capillary permeability is associated with outcome [1].
Alteration in the relation of extravascular lung water to intrathoracic
blood volume (EVLW/ITBV) derived from thermal-dye dilution curves
indicates changes in the pulmonary vascular permeability. Prone
positioning improves gas exchange in most patients with ARDS,
however whether this improvement is related to effects on pulmonary
vascular permeability has not been evaluated. This prospective pilot
study was designed to investigate whether prone positioning would
alter EVLW/ITBV as a measure of pulmonary vascular permeability.

Patients with ARDS on inverse ratio pressure-controlled ventilation
with PEEP > 10 cmH,O for at least 24 hours were recruited.

Changes in EVLW/ITBV after prone positioning in ARDS

Patients were turned prone for 18 hours. Except for FiO,, ventila-
tory settings remained unchanged during the study period. Values
of EVLW and ITBV were obtained using a single transpulmonary
arterial thermodilution technique with a 5F-fibreoptic thermistor
femoral artery catheter. Measurements of EVLW and ITBV were
taken at pre-prone, 1, 2, 6, 12 and 18 hours after proning and
1 hour after supine. EVLW/ITBV while prone was normalised to
pre-prone values as a baseline to illustrate differences during
prone and supine. Data were expressed as mean (SEM). Repeated
measures ANOVA was used for statistical analysis.

Twelve episodes of proning in 11 patients were studied. Although
mean PaO,/FiO, improved within 1 hour, it continued to improve

1h 2h

6 h 12 h 18 h Supine

EVLW/ITBV 0.015 £0.0024

0.015 £0.0016 0.014 +£0.0017 0.014£0.0017 0.013+0.0012 0.013£0.0017 0.012+£0.0013
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during the period studied and only reached significance 12 hours
after proning (17.9 £ 29 v 356.1 £ 4.2, P < 0.05). Mean
EVLW/ITBV did not change significantly.

At least 12 hours may be needed for maximal benefit with prone
positioning. Changes in pulmonary vascular permeability in ARDS

21st International Symposium on Intensive Care and Emergency Medicine

do not appear to be an important mechanism to account for the
improvement in gas exchange seen following prone positioning.

Reference:

1. Pallister I, Gosling P, Alpar K, Bradley S. J Trauma 1997,
42:1056-1061.

Prospective study to evaluate the kind of prone position concerning nursing, pulmonary outcome and material and

personnel resources

TR Neubert, R Stiletto, L Gotzen

Center of Operative Medicine, ICU I1 Department of Trauma Surgery, Philipps-University Marburg, Baldingerstra3e, 35043 Marburg, Germany

Introduction: Acute Respiratory Distress Syndrome (ARDS) is one
of the most common, potentially lethal disease processes encoun-
tered in critical care with extremely high mortality of about 60%.
Researchers have found that a significant improvement in gas
exchange often occurs when ARDS patients are turned from the
supine to the prone position. But there are a lot of difficulties in
nursing these patients in dependence of the kind of kinetic therapy.
So the major goal is, to find out the best kind of kinetic therapy.
The available study is designed by physicians and nurses. Besides
the question of patients benefit concerning the gas exchange the
handling, the acceptance of the nurses and economical conse-
quences are proofed.

Methods and materials: Patients with ARDS, or those patients
identified as requiring to be nursed in the prone position with a
Horowitz-Quotient (PaO,/FiO,) < 250 were treated by different
kinds of kinetic therapy in order to compare the efficiency concern-
ing clinical outcome, personnel and material resources and the
incidence of complications. Patient were turned into face down

prone position, in near side prone position or they were treated in a
Rotation bed. Gas analysis defined the clinical effect of the posi-
tion on gas exchange. Also changes in skin integrity, skin status
and clinical outcome of prone positioning were documented. Addi-
tionally number of nurses/physicians being involved in positioning
the patient and the duration of time was documented.

Results: Ten patients were positioned in near side prone position
(NSPP). Eight patients were positioned in 180°-position and 10
patients were treated in rotation bed. In handling, nursing and
observing the NSPP is the preferred kind of kinetic therapy. The
pulmonary outcome is comparable to the other forms of kinetic
therapy but less need of personnel and material resources and the
very small risk of complication (skin damages, oedema formation,
lost of catheter or tube) are advantages of the NSPP. So at every
point of time position changing can occur. Also the patients treated
in rotation bed shows a similar clinical outcome concerning the gas
exchange but the need of material resources is disproportionately
high and the availability is to be estimated very low.

Effect of prone position on hepato-splanchnic hemodynamics in acute lung injury

M Matejovic*, R Rokyta*, P Radermachert, A Krouzecky*, V Sramek*, | Novak*
*ICU, Department of Internal Medicine I, Charles University Hospital Plzen, Alej svobody 80, CZ-30460 Plzen, Czech Republic;

"Department of Anesthesia, University Hospital, D-89073 Ulm, Germany

Obijective: Ventilation in prone position (PP) is a common method
to improve gas exchange in patients with acute lung injury (ALI).
Although no significant changes in systemic hemodynamics were
observed [1], the question remains as to whether the PP may alter
the hepato-splanchnic perfusion and oxygen exchange. Therefore,
we studied the effects of PP on hepato-splanchnic hemodynamics
in patients with ALI.

Patients and methods: Up to now five patients with ALl fulfilling
criteria for PP (PaO,/FiO, < 250, FiO, > 0.55, PEEP > 10) were
studied. In addition to systemic hemodynamics (radial and PA
catheters) and gas exchange, hepatosplanchnic blood flow (HSBF,
steady state indocyanine green technique) and hepatic venous

pressure (HVP) were measured using hepatic vein catheter.
Gastric intramucosal-arterial PCO, gap was determined using air
tonometry (Tonocap) and intravesical pressure was recorded to
monitor intra-abdominal pressure (IAP). Data collection was per-
formed at the supine position (SP1), after 90 min of PP, and after
90 min of supine repositioning (SP2).

Results: Data are median and interquartile range (RM-ANOVA).

Conclusion: Our preliminary results suggest that the prone posi-
tion, provided that IAP remains unaffected [2], compromises
neither the perfusion of the hepato-splanchnic area nor the gut
mucosal energy status in patients with ALI [3].

SP1 PP SP2 P value
MAP (mmHg) 91 (82-104) 90 (86-116) 92 (85-113) 0.52
ClI (I/min/m2) 3.5 (2.9-4.0) 3.4 (3.1-4.0) 3.2 (2.7-3.5) 0.36
HSBF (I/min/m?2) 1.17 (1.12-1.4) 1.26 (1.06-1.51) 1.22 (1.03-1.43) 0.95
HVP (mmHg) 14 (13.16) 15 (14-17) 14 (14-15) 0.95
PCO, gap (mmHg) 7.5 (5.3-10.9) 7.9 (5.3-8.3) 7.5 (6.9-9.8) 0.94
IAP (mmHg) 10 (9-13) 13 (10-16) 14 (11-14) 0.09
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Alterations in bronchoalveolar lavage fluid after experimental fulminant hepatic failure

C Routsi*, G Kostopanagiotout, B Smyrniotist, El Kitsiouli*, ME Lekka*, G Nakos$
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The fulminant hepatic failure (FHF) could be a risk factor for acute
lung injury (ALI). However, there is little information on the patho-
physiology of pulmonary involvement during the early course of
acute liver failure. Alterations in lung permeability, surfactant
metabolism and local inflammation are significant markers of acute
lung injury. The objective of this study was to evaluate alterations of
protein as a marker of permeability, phospholipid as a marker of
surfactant alterations and PAF-acetylhydrolase (PAF-AcH) as
inflammatory marker in bronchoalveolar lavage (BAL) fluid from
pigs in an experimental surgical model of FHF.

Methods: Twelve anesthetized, intubated and mechanically venti-
lated pigs weighting 20-25 kg, with a pulmonary artery in place
were studied. In seven pigs FHF was induced by surgical devas-
cularization of the liver and the other five animals were sham-
operated. BAL was performed by fiberoptic bronchoscopy
before, 4 hours and 7 hours after the surgical procedure respec-
tively using 4 x 20 aliquots of normal saline after the first aspi-

Table 1

rated fluid. BAL fluids were collected in ice-cold tubes (4°C).
Total protein concentration, phospholipids and PAF-AcH were
subsequently measured.

Results: Total protein was found significantly higher in animals
with FHF, while the protein concentration of the BAL fluid in sham-
operated animals was not changed. Reduction of total BAL phos-
pholipids was observed in animals with FHF. In contrast,
pospholipids increased in sham animals during mechanical ventila-
tion. PAF-AcH was also reduced in FHF (Table 1). Pulmonary
wedge pressure remained low in both groups during the study.

Conclusion: Experimental FHF is associated with an increase of
pulmonary permeability as indicated by increased proteins in BAL
fluid, and surfactant alteration as indicated by the change in total
BAL phospholipids. The decreased PAF-AcH, an anti-inflammatory
factor, implies an inflammatory process. These findings suggest
that lung injury occurs early in the course of FHF.

Biochemical characteristics of BAL fluid from animals with FHF and those sham-operated

Sham FHF
Initial 4 h 7 h Initial 4h 7h
Protein (ug/ml BAL) 49+ 21 4114 53+ 3.2 6.2+ 3.7 88+44 11.2+5.4*
Total phospholipids (ugP/ml BAL) 7.7+36 105%+3 156.6 + 2.56* 10.0+1.9 893 6.9 +1.0*
PAF-AcH (nmol/mg pt/min 0.24 +0.25 0.4 £0.05 0.5 £0.05 0.13+0.05 0.04 +£0.04*  0.04 £0.04*

* P<0.05 from initial value.

Selective phosphodiesterase type 5 inhibition improves responsiveness to inhaled nitric oxide in endotoxin-challenged rats

U Zils*, A Holzmann*, MM Gebhardtt, H Schmidt*, E Martin*

*Department of Anaesthesiologie, and "Department of Experimental Surgery, Ruprecht-Karls-Universitét, Im NeuenheimerFeld 110, 69120

Heidelberg, Germany

Introduction: Inhaled nitric oxide (NO) improves arterial oxygena-
tion and decreases pulmonary artery pressure (PAP) in ARDS.
However, up to 60% of septic patients with ARDS show no or only
minimal response to inhaled NO. NO induces relaxation of smooth
muscle cells via the second messenger 3’,5’-cyclic monophos-
phate (cGMP) which is metabolized by phosphodiesterase (PDE)
type 5. Zaprinast and sildenafil are inhibitors of PDE type 5 and
have been shown to decrease PAP in sheep with thromboxane
analog U46619-induced pulmonary hypertension [1,2]. Because
pulmonary PDE activity is increased in rats exposed to endotoxin
[3], we hypothesised that inhibition of PDE type 5 with zaprinast or
sildenafil improves responsiveness to inhaled NO in isolated-per-
fused lungs from rats challenged with endotoxin.

Methods: Adult Sprague-Dawley rats (400-450 g BW) were
injected intraperitoneally with 0.5 mg/kg E. coli 0111:B4 endotoxin.
Sixteen to 20 hours later, lungs were isolated, ventilated and per-
fused in situ. Lungs were perfused using a modified Hank's bal-
anced salt solution containing 5% dextran, 5% bovine albumine,
30 uM indomethacin, and 580 uM L-NAME to inhibit endogenous
nitric oxide synthesis. Then, U46619 was employed to increase PAP
by 5 to 8 mmHg. After a stable elevated PAP was reached, 4 or 10
ppm NO with or without zaprinast (50 g) or sildenafil (10 ng) was
administered for 3 min and the decrease of PAP was measured.
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Results:

NO 4 ppm NO 10 ppm

-0.7%£0.1 (h=6)
-1.9+1.8*(n=14)
-1.8£1.1*(n=6)

-1.0£0.1" (n=16)
-29+1.3*(n=4)
-2.4+£0.5* (n=5)

Decrease of PAP (mmHg)
Zaprinast (50 pg)
Sildenafil (10 ng)

tP < 0.05 vs NO ppm and * P < 0.05 vs NO 4 ppm and NO 10 ppm,
respectively; ANOVA.
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Conclusion: These data demonstrate that specific inhibition of
PDE type 5 improves responsiveness to inhaled nitric oxide in
lungs obtained from endotoxin-challenged rats. In our model,
decreased responsiveness to inhaled nitric oxide is at least in part
attributable to increased pulmonary PDE type 5 activity.
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Partial liquid ventilation (PLV) vs conventional mechanical ventilation (CMV) with high PEEP and moderate tidal volume

(V1) in acute lung injury in piglets

G Zobel, S R6dl, B Urlesberger, | Knez, D Dacar

Departments of Pediatrics, Neonatology, and Cardiac Surgery, University of Graz, Austria

Objective: To test the hypothesis that PLV combined with a high
PEEP and a moderate Vt results in improved gas exchange and
lung mechanics compared to CMV in acute lung injury in piglets.
ALl was induced in 12 piglets weighing 9.0 * 2.4 kg by repeated
intravenous injections of oleic acid and repeated lung lavages.
Thereafter the animals were randomly assigned either for PLV
(n=6) or CMV (n = 6) at a FiO, of 1.0, a PEEP of 1.2 kPa, a tidal
volume < 10 ml/kg, a respiratory rate of 24 breaths/min, and an |:E
ratio of 1:2. Perfluorocarbon liquid (30 ml/kg b.w.) was instilled into
the endotracheal tube over 10 min followed by 5 ml/kg b.w./h.

Table 1

Cardiorespiratory monitoring was done at baseline, after induction
of ALl, and every 30 min up to 120 min. When compared with
control animals, PLV resulted in significant better oxygenation, sig-
nificant lower dead space ventilation, and significant better CO
and DO2.

Conclusions: PLV combined with high PEEP and moderate tidal
volume significantly improves oxygenation, dead space ventilation,
cardiac output, and oxygen delivery in piglets with ALI, but has no
significant influence on lung mechanics.

PA-a0, and DO, in 12 piglets with ALI during PLV or CMV

Parameters Group Baseline t-60 t-120

PA-aO, (kPa) Control 5.8+ 23" 80.2+2.9 72.7 £ 6.3* 71.9 £7.2*
PLV 7.5t 4.1t 80.5+ 23 47.9 £ 20.0%8 45.6 + 21.31§

DO, (ml/min) Control 18.7 £ 3.51 11.3+2 11.7+ 4.0 105+2.6
PLV 225+ 4.1* 163145 18.9 £ 6.9* 18.7 £ 7.2¢

* P<0.05,T P<0.01 vs ALl levels within the groups, ¥ P< 0.05, § P< 0.01 between groups.

Acute versus subacute haemorrhagic shock evaluated in an isolated perfused rat lung model

M Chalier, M Licker, M Jorge-Costa, J Hantson, DR Morel

Division of Anaesthesiology Investigations, CMU, 1 Rue Michel Servet, CH 1211 Genéve 14, Switzerland

Introduction: Volume resuscitation of haemorrhagic shock (HS)
may lead to delayed apparition of shock lung. We compared acute
versus subacute grade IV HS with and without volume resuscita-
tion in an isolated blood-perfused and ventilated lung rat model.

Methods: Male Sprague Dawley rats were anaesthetised with
isoflurane, fentanyl and pancuronium, tracheotomised and venti-
lated with a volume controlled ventilator. After 300 U/kg i.v.
heparin, grade IV HS was induced by withdrawing 30 ml/kg blood
with a roller pump in four groups of 10 rats (acute HS with and
without volume resuscitation, subacute HS with and without
volume resuscitation). A 5th group without HS served as control.
Volume resuscitation consisted of infusion of Ringer Lactate (three
times the volume of blood withdrawn) over 30 min, starting 60 min
after initiation of HS. Mean arterial pressure (MAP) dropped from
75 mmHg to 10 mmHg in the acute HS, and from 75 to 25 mmHg
in the subacute HS. MAP recovered initial values at the end of

resuscitation in the rats submitted to the subacute but not to the
acute HS. Ventilation parameters were maintained constant. The
isolated lung circuit was primed and perfused with the blood of a
donor rat.

Results: Acute HS with volume resuscitation was not associated
with significant alterations in any of the measured variables of the
perfused lung. In contrast, acute HS without volume resuscitation
resulted in the most striking alterations in lung mechanics, haemo-
dynamics, as well as weight changes. Subacute HS independently
of volume resuscitation showed only moderate and non significant
changes. See Figure 1 opposite.

Conclusions: Our results demonstrate that pulmonary injury fol-
lowing non resuscitated HS depends principally on the intensity
and not on the volume of blood loss, and that during subacute HS
even of grade IV, volume resuscitation is of minimal benefit.
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(hatched bars). Vpge/Vy = volume of peak expiratory flow over tidal volume, an index of airway resistance. *P < 0.05.

The influence of enteral feeding on ventilator associated pneumonia (VAP) in trauma mechanically ventilated patients in

ICU

W Djazmati, ZA Memish, GA Oni, G Cunningham, Y Beyene, A Al Shimemeri
King Fahad National Guard Hospital, ICU (1425), PO Box 22490, Riyadh, 11426, Saudi Arabia

Introduction: Enteral feeding is a well known risk factor for devel-
oping Ventilated Associated Pneumonia (VAP) [1,2]. In this study
we compared the incidence of VAP in trauma and non-trauma
patients. Both groups were mechanically ventilated and enterally
fed, in a 12 bed adult medical surgical ICU in a tertiary/ trauma
center in Riyadh, Saudi Arabia.

Methods: A prospective study, all patients intubated and ventilated
for more than 48 hours receiving enteral feeding by oral or nasal
gastric tube were included during a period of 1 year. Diagnosis of
VAP was made according to CDC criteria (Atlanta).

Results: The total number of patients included in this study was
141. Sixty-one (61) patients (43.3%) were trauma ventilated
patients, and the remaining 80 patients (57.7%) were non-trauma
ventilated patients. The VAP rate among the trauma patients was
45.9% compared to 26.3% in the non-trauma patients. The differ-
ence was significant (RR = 2.5, 95% Cl = 1.1-5.2, P = 0.024).
The table below compares trauma and non trauma patients who
had enteral feeding with respect to APACHE, H, antagonist, seda-
tion, and gastric tubes days. The APACHE score was the only vari-
able significantly higher among non-trauma patients than trauma
patients (19.3 vs 11.6, P< 0.001).

Trauma patients ~ Non-trauma patients

Variable Mean SD Mean SD  Pvalue
APACHE 11.64 6.01 19.25 8.20 0.0001
H, antagonist days ~ 7.77 12.38 7.64 1559 0.950
Sedation days 21.90 16.50 18.16 15.00 0.162
Gastric tube days ~ 20.85 15.08 16.40 14.60 0.079

Conclusion: In this study we showed that enteral feeding could be
a risk factor for developing VAP in trauma patients in spite of being
less critically ill than other medical or surgical (non-trauma) patients
in ICU. However further studies are needed to elaborate more in
the mechanism of VAP in trauma patients.
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The effect of lactulose in prevention of ventilator associated pneumonia (VAP)

V Zvonicek, P Sevcik, M Votava, P Ondrovcik, S Zabranska, | Sas, R Kraus, V Sramek
Department of Anaesthesia and Intensive Care, St Ann’s University Hospital, Pekarska 53 Brno, CZ-65691, Czech Republic

Introduction: Lactulose favourably influences microbial colonisa-

tion of colon and may therefore prevent ascending colonisation of

the gut and consequently decrease the incidence of VAP. Double

blind placebo controlled study using lactulose 4 x 15 ml daily or
saline given into the stomach for prevention of VAP was performed
in our ICU during 1999-2000.
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Materials and methods: Forty-eight patients without pulmonary
infiltrates and mechanically ventilated for < 24 hours entered the
study. Gastric, oral and tracheal aspirates and rectal swabs were
taken for semiquantitive analysis within 24 hours and in 3 days inter-
vals thereafter up to 21 days of ICU stay. For aspirates, the amount
of pathogens > 105/ml was considered significant. Metoclopramide
and sucralfate were used in all patients. Cyclic enteral nutrition was
given into the stomach according to standard protocol.

Statistics: Chi-squared and Fisher exact tests were used, P <
0.05 was considered significant.

Results: Thirty-eight patients (15 lactulose — L and 23 placebo —
P) stayed in the ICU > 4 days and were further analysed. L and P
groups did not differ in age, APACHE Il, ICU survival, LOS, ventila-
tory and antibiotic days. The frequency of stools was significantly
higher in L group. On day 1 gastric aspirates were positive in 1 L
and 2 P patients. On day 4 gastric colonisation increased to 4
(27%) and 7 (30%), respectively (NS). During further ICU stay the

21st International Symposium on Intensive Care and Emergency Medicine

colonisation remained in range 20-35% and did not differ
between the groups. Candida albicans was the most often
pathogen isolated. On day 1 tracheal aspirates were positive in 1
(L group) and 3 (P group) patients. Later on the frequency in both
groups increased to and remained in the range of 40-75% (NS).
VAS was diagnosed in 6 (40%) and 8 (35%) in L and P groups,
respectively (NS). In 9 (L) and 12 (P) patients the pathogen was
primarily isolated from oral cavity with Pseudomonas aeruginosa
and coagulase negative Staphylococcus being the most often
pathogens. The consecutive appearance of pathogen in stomach,
oral cavity and trachea was clearly present in 2 patients. In further
5 patients the pathogens were isolated on the same day from all
three sites.

Conclusions: Lactulose failed to prevent gastric colonisation in
patients on mechanical ventilation. The most often source of
pathogens in trachea and VAP in our conditions is the oral cavity.

This study was performed with support grant IGA 4072-3

Fiberoptic bronchoscopy and bronchoalveolar lavage in patients with a haematological malignancy with bilateral

pulmonary infiltrates

S Shah*, P Mehtat, J Salmon#, N Stallard*

*Critical Care Directorate, "Department of Haematology and *Department of Microbiology, University Hospital of Wales, Cardiff, UK

Introduction: Pulmonary infiltrates in patients with a haematologi-
cal malignancy presents a special challenge for both diagnostic
approach and clinical management.

Aim: To analyse the utility and impact of Fiberoptic bronchoscopy
(FOB) and bronchoalveolar lavage (BAL) in patients with haemato-
logical malignancy and bilateral pulmonary infiltrates.

Method: A FOB with BAL was performed using three 50 ml
aliquot of 0.9% sterile saline solution and aspiration under contin-
uos monitoring of the saturations, over a 24 month period.

Results: Data as median (range).

Discussion: We studied 35 patients with haematological malig-
nancy with evolutive pneumonia despite treatment with appropriate
empirical antimicrobial therapy. The overall diagnostic yield was
809%, which was identical in both neutropenic and non-neutropenic
patients. This resulted in a change or rationalisation of antimicrobial
therapy for both groups of patients.

Neutropenic Non-neutropenic

n=235 patients (n =10) patients (n = 25)
Baseline APACHE Il scores 13.5 (9-33) 14 (9-27)
Positive results 8 (80%) 20 (80%)
Bacterial 8 11

Viral 5 5
Fungus/PCP 1 2/1

No growths 2 (20%) 5 (20%)

Conclusion: FOB with a BAL is a beneficial investigative tool in
patients with haematological malignancy with an evolutive pneumo-
nia as manifested by bilateral pulmonary infiltrates.

Reference:

Gruson D, Hilbert G, Valentino R, et al: Utility of fiberoptic bronchoscopy
in neutropenic patients admitted to the intensive care unit with bilateral
pulmonary infiltrates. Crit Care Med 2000, 28:2224-2229.

Hospital-acquired respiratory infection in patients admitted in ICU

T Cardoso, LM Lopes, AH Carneiro

Intensive Care Unit, Hospital Geral de Santo Anténio, Largo Abel Salazar 4050, Porto, Portugal

Background: Hospital-acquired respiratory infection is frequent in
ICU patients, especially in those that are submitted to invasive pro-
cedures.

Objectives: To study comorbidities and risk factors for the devel-
opment of hospital-acquired respiratory infection (HARI) and the
microbiological profile.

Methods: Retrospective clinical study of 385 patients admitted to
our ICU, from January to September 2000. Respiratory infection
was defined by ‘new’ purulent bronchial secretions, with fever
(>38.5°C, axilar) and leucocytosis (>10,000) with or without
‘new’ pulmonary infiltrate. Patients developing infection after 72

hours of hospitalisation were identified and studied for comorbidi-
ties: cancer, imunodepression, HIV positive, diabetes mellitus, pul-
monary, cardiac, renal, hepatic and central nervous illnesses,
alcohol and drug abuses and cigarette smoking; and risk factors:
non-elective oro-tracheal entubation (OTE), re-entubation or
traqueostomy, depression of conscience level (8 < ECG < 15),
coma (8 < ECG), intoxication, seizures, vomiting, documented tra-
cheal aspiration and respiratory or cardiopulmonary arrest.

Results: During this period 78 (20.3%) patients had the diagnosis
of HARI, with a mean age of 55.8 years. 62.8% had comorbidities.
This group was compared with an equivalent group of 20 patients,
without respiratory infection in the same period (mean age
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43 years) — only 40% of these patients had comorbidities. In
patients with HARI — 84.6% had at least one risk factor. Non-elec-
tive OTE occurred in 73.1% and in 25.6% it was necessary a new
invasive procedure of the airway. For those without infection only in
10% it was necessary for new invasion of the airway. The mean
time of admission was 15.1 days for those with HARI and 6.85
days for those without. The mortality rate was similar in both
(24-25%). A total of 114 organisms were isolated, in 58 patients
(74.4%). First intention treatment was proposed according to
microbiological profile in only 20% of the patients. In 24% the
initial therapeutic option was changed according to the microbial
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resistences. Only in 9.7% patients it was necessary to change the
antibiotic without microbiological guidance.

Conclusions: HARI was diagnosed in 20.3% of the patients
admitted to our unit. The infected patients are significantly older
than those without infection (P = 0.008) and had more comorbidi-
ties (especially chronic restrictive pulmonary illness — P = 0.041).
In these patients there were more non-elective OTE and subse-
quent invasive procedures of the airway. The occurrence of HARI
prolonged significantly ICU-hospitalisation (P = 0.024), but did not
cause a significant difference in the mortality rate.

Risk factors for early-onset respiratory infection in a general intensive care unit (ICU)

LM Lopes, T Cardoso, AH Carneiro
ICU, Hospital Geral de Santo Anténio, Porto, Portugal

Background: Early-onset respiratory infection (EORI) is frequent in
the ICU setting. Its incidence maybe related with the presence of
some risk factors.

Objective: The aim of this study was to identify risk factors and
describe the epidemiological patterns of those patients who are diag-
nosed with respiratory infection within 72 hours of ICU admission.

Methods: The authors retrospectively studied potential risk factors
and epidemiological data at the time of ICU admission among all
patients admitted during the period from January to September
2000. Patients were considered to have EORI when they met the fol-
lowing clinical criteria, within 72 h of ICU admission: 1 — Fever
(>38.5°C, axilar); 2 — Leucocytosis (> 10,000 per mm3); 3 — Puru-
lent respiratory secretions. Pneumonia was defined as the same cri-
teria plus the detection by chest X-ray of new and persistent infiltrate.

Results: During the study period 385 patients were admitted to
our unit. The ICU length of stay was longer for patients with EORI
(8.8 £ 9.2 day; P< 0.001) and LORI (14.0 + 9.7 days) as com-

pared to patients without respiratory infection (2.7 + 2.8 days).
Multivariate analysis selected the presence of one co morbidity
(OR: 2.4; Cl: 1.0-5.6); the existence of one risk factor (OR: 2.4;
Cl: 1.1-5.3) or at least two risk factors (OR: 4.1; Cl: 1.7-9.8); the
presence of two or more conditions that altered ventilatory
mechanics (OR: 6.1; Cl: 1.3-28.1) and emergency intubation
(OR: 8.2; Cl: 1.0-10.3) as significant factors for the development
of EORI. Depressed level of consciousness (OR: 1.9;
Cl: 1.0-8.8) and documented aspiration (OR: 4.4; Cl: 1.0-20.4)
were the only studied risk factors that were independently associ-
ated with EORI.

Conclusions: EORI has a high prevalence (45.1%) in our unit.
Both EORI and LORI are associated with prolonged ICU lengths of
stay. The presence of more than one risk factor has a strong asso-
ciation with EORI but depressed level of consciousness and docu-
mented aspiration were the only risk factors independently related
to EORI. The existence of two or more conditions that disrupt ven-
tilatory mechanics is a significant risk factor for EORI. Emergency
intubation was also identified as a significant risk factor for EORI.

Failure of bacterial filters to reduce respiratory infection incidence

L Lorente Ramos*, J Malaga Gil*, M Lecuona Fernandez', C Revert Gironés?, P Revuelta Rabasa*, ML Mora Quintero*
*Department of Intensive Care, and 'Department of Microbiology, Hospital Universitario de Canarias, La Laguna, Tenerife, Spain

Objective: To evaluate the efficacy of bacterial filters (BF) in
breathing circuits to reduce the incidence of tracheal colonization
(TC), tracheobronchitis (TB) and pneumonia (PN) in patients
undergoing mechanical ventilation (MV).

Design: Prospective, randomized study.
Setting: A 20-bed medical-surgical Intensive Care Unit (ICU).

Patients: All patients admitted in ICU from 16-6-2000 to 16-10-
2000 and who required mechanical ventilation for 24 hours or
more.

Intervention: At admission to the ICU, patients were randomly
assigned to one of two groups. In one group, patients were venti-
lated with bacterial filter, in the other group, were ventilated without
bacterial filter. We collected data on surveillance samples from
throat on admission and afterwards twice weekly, and respiratory
infections during the ICU stay. Infections were diagnosed accord-
ing to the criteria of the CDC and classified bassed on throat flora
[1] in: primary endogenous, secondary endogenous and exoge-
nous (Ex).

Statistical analysis: The statistical significance of the variables
was tested using Chi-square test or Student'’s t-test where appro-
priate. Values P < 0.05 were considered statistically significant
(8).

Results: Eighty-seven patients fulfilled all criteria (62.06% man).
Mean age was 57.58 + 16.56 years, APACHE-Il 15.99 *+ 5.66.
Mortality was 21.830%. Patients ventilated with bacterial filter were
45 and 42 patients were ventilated without bacterial filter. Both
groups of patients were similar in age, sex, mortality, days of
mechanical ventilation and APACHE-Il. Patients ventilated with
bacterial filter (62.22% males) had APACHE-Il 16.27 * 5.90, with
13.13 + 14.29 days of mechanical ventilation (total = 591 days)
and mortality was 22.22%. Patients ventilated without bacterial
filter (61.90% males) had APACHE-Il 15.72 * 5.42, with 18.50 *
23.66 days of mechanical ventilation (total = 777 days) and mortal-
ity 21.42%. Developed pneumonia in 31.11% patients with BF and
383.33% without BF (P = no S). The number of tracheal coloniza-
tion (TC), tracheobronchitis (TB) and pneumonia (PN) in patients
undergoing mechanical ventilation (MV) with bacterial filter (BF)
and without bacterial filter (no BF) per 1000 mechanical ventila-
tion-days were the following:
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Number PN per
1000 MV-days

Number TB per
1000 MV-days

Number TC per
1000 MV-days
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Number PN, TB
and TC per
1000 MV-days

Number PN and TB
per 1000 MV-days

Number Ex events
per 1000 MV-days

BF 25.38 10.15 3.38 35.53 38.91 5.07
No BF 19.30 6.43 11.58 25.73 37.32 3.86
P No S No S No S No S No S No S
Conclusions: Bacterial filter in breathing circuits do not reduce the Reference:

incidence of tracheal colonization, respiratory infections or exoge-
nous events.

1. van Saene HK, Damjanovic V, Murray AE, de la Cal MA: How to clas-
sify infections in intensive care units—the carrier state, a criterion
whose time has come? J Hosp Infect 1996, 33:1-12.

Risk factors for broncho-pulmonary nosocomial infection in medical intensive care unit

S Nseir*, C Dipompeot, T Onimus*, S Beague*, B Grandbastien*, M Erb*, F Saulnier*t, D Mathieu*, A Durocher*t
*Intensive Care Department, and *Hygiene Unit, Calmette Hospital, bd du Pr Leclercq, 59037 Lille Cedex, France; *Medical Assessment

Labaratory, University of Lille Il, Lille, France

Broncho-pulmonary nosocomial infection (BPNI) has the highest
incidence of nosocomial infection in intensive care unit (ICU) and is
associated with substantial morbidity and mortality. The objective
of this study is to determine the risk factors for BPNI and improve
the prevention of this infection.

Patients and methods: Characteristics of all patients admitted in
a 30-beds university medical ICU were prospectively collected
from 03/93 to 09/99. The diagnosis criteria for nosocomial pneu-
monia and bronchitis were those published by the CDC. Patients

Patient characteristics General population BPNI
(n=23681) (h=517)
Age (years) 58 62
Sex ratio (M/F) 1.84 2.54
Mortality (%) 35.9 53.5

Mechanical ventilation (%) 85.1 97

ICU stay (days) 12.2 32.6
Length of mechanical ventilation (days) 10.5 26.5
SAPS I 37.1 36.5 NS
Total Omega 245 347
Surgical patients (%) 15.3 20.3

Univariate analysis identified the following risk factors (P < 0.05): At
admission: Male gender, age > 60, chronic lung disease antecedent,
previous corticosteroid treatment, antibiotics (ATB) in the previous 2
weeks, surgery or trauma < 24 hours, secondary hospitalization,
broncho-pulmonary infection, sedatives use; respiratory, renal or
digestive distress. During hospitalization: Mechanical ventilation, total
omega score; ATB, omeprazole, ranitidine or sucralfate use.

with first BPNI were compared to the others by univariate and mul-
tivariate analysis.

Results: We diagnosed 517 first BPNI representing: 12% of the
3681 patients hospitalised in our unit, 11.6 episodes/1000 days of
hospitalization and 16 episodes/1000 days of ventilation. Microbi-
ology studies were positives for 455 (88%) BPNI: Acinetobacter
(28.1%), P. aeruginosa (23.1%), Staphylococcus aureus (12.6%).
The 517 BPNI included 282 (564.5%) pneumonia and 235 (45.5%)
bronchitis.

Multivariate analysis Odds ratio IC (95%)
H2-blockers or omeprazole use 5.53 3.35-9.12
Sucralfate use 2.66 2.05-3.46
Previous corticosteroid treatment 1.93 1.46-2.56
Renal failure 1.52 1.10-2.10
Number of ATB 1.27 1.12-1.44
Length of mechanical ventilation 1.06 1.05-1.08
Stay in ICU 1.05 1.03-1.06

Conclusion: Prevention of BPNI should consider all measures to
decrease ICU stay, length of mechanical ventilation and the use of
steroids, sedatives, H2-blockers, omeprazole, sucralfate and ATB
therapy; especially in patients with renal failure.

Surveillance tracheal aspirate in ventilator associated pneumonia (VAP)

L Lampati, E Maggioni, C Dominoni, S Bufano, A Pesenti

Anestesia e Rianimazione, Ospedale S. Gerardo, Via Donizetti 106, 20052 Monza, Italy

VAP is associated with increased ICU stay and mortality, particularly
when treatment is delayed or inappropriate [1]. When a clinical sus-
picion of VAP is justified, specific diagnostic tests are usually con-
ducted: bronchoalveolar lavage (BAL), protected specimen
brushing (PSB), diagnostic tracheal aspirate (dTA), blood cultures

and pleural fluid. We evaluated the concordance between specific
diagnostic tests and the surveillance tracheal aspirates (sTA).

Methods: In our ICU routine sTA are performed weekly. The sTA
and the specific diagnostic tests were considered concordant if
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the isolated bacteria were of the same strain and species, with
identical sensitivity.

Results: From January 1999 to June 2000, 256 patients were intu-
bated longer than 48 h. 150 clinical episodes of VAP were identi-
fied and in 139 a diagnostic test was performed (80 BAL, 3 PSB,
50 dTA, 3 blood cultures and 3 pleural fluid). Eighty-two resulted in
a positive culture. In 56 of these microbiologically confirmed VAP, at
least one sTA less than 8 days old was available, for a total of 65
sTA. The specific diagnostic specimen and sTA were concordant in
35/65 cases (54%). When negative or contaminated sTA were
omitted concordance reached 78% (in order to consider the value
of sTA to target therapy). In sTA taken < 4 days before the clinical
suspicion of VAP, concordance was better than for sTA taken more
than 4 days before the specific tests (83% vs 55.6%; P = 0.07). In
addition, mean colony counts > 10 cfu/ml (96%) were more fre-
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quently concordant than colony counts < 108 cfu/ml (50%)
(P=0.0003). Concordance rate was not significantly different in
Early Onset Pneumonia (within 4 days after intubation-EOP) and
Late Onset Pneumonia (that occurs more than 4 days after intuba-
tion-LOP). In EOP, a mean colony counts > 10% was associated
with high rate of concordance. In LOP, even low colony counts
specimens identified the correct pathogen in 56% of cases.

Conclusions: The concordance between sTA and diagnostic test
was function of mean colony count and of time interval between
the sTA and VAP onset. In LOP concordance was acceptable
(56%) even with a low bacterial count. Surveillance TA may be a
useful guide to improve early empiric therapy in suspected VAP.

Reference:
1.  Lunaetal: Chest 1997, 111:676-685.

Comparison between quantitative and qualitative culture of tracheal aspirates in the diagnosis of ventilator associated

pneumonia

FVC De Marco, LFA Camargo, CSV Barbas, C Hoelz, J Pasternack, MAS Bueno, M Martino, M Rodrigues, R Caserta, V Amado,

E Knobel

ICU, Hospital Israelita Albert Einstein, 627/701 Av. Albert Einstein, CEP 05651-901 Sao Paulo SP, Brazil

Objectives: Tracheal aspirates cultures play an important role in
the diagnosis of ventilator associated pneumonia, but there are
scarce data on the utility of quantification of the bacterial colonies
recovered. Our objective was to compare, in the same group of
patients, the positive and negative predictive values (PPV and
NPV) of qualitative and quantitative (105 and 10® cfu/ml) cultures
of tracheal aspirates in the diagnosis of VAP.

Patients and methods: Between March and December 2000,
ventilated patients (>48 hours on ventilatory support) in a clini-
cal/surgical intensive care unit (ICU) were evaluated every Monday
for the presence or absence of VAP based on clinical and radiolog-
ical criteria (concordance of at least two out of three ICU physi-
cians). In the same day, tracheal aspirates were collected
aseptically and assayed for quantitative results with standard tech-
niques. The physicians were unaware of the culture results.

Results: The 76 patients enrolled yielded 154 opportunities for
evaluating the presence or absence of VAP. Overall concordance

between ICU physicians was 94% and radiological criteria was the
major reason for discordance. There were 26 episodes of VAP
(85% of concordance) and the major pathogens were P. aerugi-
nosa (27%) and S. aureus (23%). Sensitivity, specificity, positive
and negative predictive values of qualitative and quantitative cul-
tures of traqueal aspirates are shown in the table.

Qualitative culture > 105 cfu/ml > 1068 cfu/ml
Sensitivity (%) 92 69 26
Specificity (%) 11 41 76
PPV (%) 17 19 19
NPV (%) 88 87 83

Conclusions: Based on our preliminary results, quantification of
tracheal aspirates for the purpose of improving the diagnosis of
VAP is useless and may not be cost-effective.

Specific multigenotypic diagnosis of nosocomial pneumonia in ICU

M Pirard*, P-F Laterret, M Bouyer*, M Reynaertt, J-L Gala**

*Laboratory of Applied Molecular Technology, Université Catholique de Louvain, Belgium; "Department of Intensive Care, St. Luc University
Hospital, Belgium; *Section MSW, Operational Epidemiology and Infections Diseases, Queen Astrid Military Hospital, Brussels, Belgium

Mortality rate of nosocomial pneumonia in ventilated ICU patients
(pts) is about 20-25%. Despite advances in critical care, standard
criteria for pneumonia are still inaccurate. Antibiotherapy is often
started on a ‘best guess’ basis to anticipate frequently negative
bacteriological results (Ba-cul). Main etiological pathogens are
staphylococci, streptococci, pseudomonads and enterobacteri-
aceae. A multigenotypic and sequential molecular identification
(Mol-id) was applied on bronchoalveolar lavages (BAL) from 12 pts
with clinical-radiological evidence of infection with (n = 9)/without
(n = 3) positive Ba-cul. DNA extraction and duplicate specific ampli-
fication of 16S rDNA from BAL was first used to identify signals
corresponding to the presence of Gram + (G+), Gram - (G-), or
mixed G+/G-. Any G+ signal was followed by femA and mecA mul-
tiplex (mpx)-PCR for species-specific identification of staphylococci
and methicillin resistance, and by mpx-PCR for S. pneumoniae. Any

G- signal was followed by mpx-PCR for species-specific identifica-
tion of Pseudomonads (aeruginosa, cepacia, maltophilia) vs other
G-~ for which the 16S rDNA amplicon was sequenced.

Mol-id identified mixed G+/G— in 2/3 negative Ba-cul. Ba-cul gave
G+ or G- only in 3 and 4/12 pts, respectively. Among these, Mol-id
confirmed either G+ (2/3) or G- (2/4), and found a mixed signal in
3/7 pts. Mixed G+/G- was found by Ba-cul and Mol-id in 2/12
BAL, but in one case, S. epidermidis was found by Mol-id and ente-
rococci by Ba-cul. Staphylococci (MRSA, other) and Ps. aerugi-
nosa were found by Ba-cul and Mol-id in 2 and 3 pts, respectively.

Current results suggest that Mol-id is a useful adjunct bringing
more insight to standard criteria of nosocomial pneumoniae in ICU
and can be a timely relevant guide for antibiotherapy.

S23


http://ccforum.com/supplements/5/S1

P4ag

P49

P50

S24

Critical Care Vol 5 Suppl 1

21st International Symposium on Intensive Care and Emergency Medicine

ICU-acquired nosocomial infection: impact of delay in adequate antibiotic treatment

T Mathevon, B Souweine, O Traoré, B Aublet, G Mahnés, PY Glanddier, P Deteix, D Caillaud

Hépital G Montpied, BP 69, 63003 Clermont-Ferrand Cedex 1, France

Objective: To evaluate the impact of the delay in adequate antibi-
otic treatment (AAT) on outcome in ICU patients with nosocomial
pneumonia (NP) or bloodstream infection (NBSI).

Design: Retrospective cohort study.
Setting: A 6-bed medical ICU in a university hospital.

Methods: Patients with first NP (bronchoalveolar lavage culture
> 10 CFU/ml or protected specimen brush culture > 103 CFU/ml)
or first NBSI (CDC definition) were included between May 1998
and September 1999. The organ failure score (Fagon criteria) at
the time of sampling (day 0) and the interval between sampling and
the start of AAT were recorded. Antibiotic treatment was consid-
ered to be adequate when all etiologic organisms isolated from the
culture specimen were found to be sensitive to the initial empiric
antibiotics. Mortality was compared according to the time of AAT
and the organ failure score on day 0.

Results: A total of 25 patients (mean SAPSII = 44) were included
in the study. Seventeen of them presented with a first NP and
eight with a first NBSI. The infection occurred 6.5 £ 4.6 days after
ICU admission, 23 patients were receiving mechanical ventilation
on day 0. The ICU mortality was 48% (12/25) and was not differ-
ent between NP patients and NBSI patients: 9/17 vs 3/8
(P=0.47). Mortality increased with the duration without AAT
(P=0.011) and was reduced when AAT was started on day O
(P=0.016) or day 1 (P = 0.036). A subsequent change from
inadequate to adequate antibiotic treatment had no impact on sur-
vival. Mortality was also associated with the number of organ fail-
ures on day 0 (P=0.017).

Conclusions: The mortality rate in patients developing NP or NBSI
can be reduced when AAT is started before day 2. When the
results of the bronchoscopy specimen and blood cultures are
obtained early, they can therefore be helpful to start AAT and influ-
ence survival.

Systemic inflammatory response during ventilator-associated pneumonia

C Lepousé, B Hamou Ouali, A Zohir, J Cousson, JL Suinat, A Léon

Hépital R. Debré, 51092 Reims cedex, France

Introduction: Diagnosis of ventilator-associated pneumonia (VAP)
can be difficult which often a large associated infectious or inflam-
matory diseases. The aim of our study was to describe systemic
inflammatory response to VAP with the help of procalcitonin (PCT),
CRP and cytokines.

Methods: In a prospective study, we studied all patients in our ICU
with VAP between January 2000 and September 2000. PCT, CRP
and cytokines (TNF, IL-6, IL-8) were measured at admission (JO),
on second day (J2) and on fourth and seventh day (J4, J7). Prog-

nostic indicators of severity were recorded on admission: Apache
II, IGS Il and SOFA score.

Results: Twenty-four consecutive patients (mean age 52 + 17
years, mean IGS Il 38 £ 15, mean Apache Il 15 * 6) were admit-
ted in ICU. Mortality rate was 45% (11 patients).

Discussion: PCT seems to be a good marker of the intensity of
inflammatory response to infection during VAP with PCT values
often under 5 ng/ml. So higher PCT levels may be related to
another sepsis and another aetiology must be researched.

Jo 12 14 J7 114
PCT (ng/ml) 5.27 £ 14.14 6.01 +12.65 10.79 * 26.26 10.52 + 26.52 2.99 * 8.44
CRP (mg/ml) 191 + 68 215 + 62 163 + 92 147 £ 106 68 + 84
TNF (pg/ml) 10+9 8+8 10+9 - -
IL-6 (pg/ml) 628 + 1491 611+ 1703 328 + 602 - -
IL-8 (pg/ml) 111+ 248 78 + 183 66 + 129 - -

Procalcitonin (PCT) versus IL-6 levels in bronchoalveolar lavage (BAL) fluids of trauma victims with severe lung contusion

M Baacke*, L Gotzen*, R Leferingt, R Stiletto*

*Philipps-University, Marburg, Germany; TDepartment of Theoretical Surgery, University of COlogne, Cologne, Germany

Objective: To examine whether measurement of procalcitonin
(PCT) in comparison to Interleukin 6 (IL-6) is a reliable marker to
score the extent of lung contusion in bronchoalveolar lavage (BAL)
fluids in polytrauma patients.

Design: Prospective, non-randomized observational study.

Setting: Twelve-bed ICU in a 1100-bed primary care university
hospital.

Patients: n = 14 trauma victims presenting with severe lung contu-
sion and acute lung injury (ALl) or acute respiratory distress syn-
drome (ARDS) were enrolled in the study.
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Interventions: Bronchoscopy with collection of lavage fluid and
serum blood samples. Samples were obtained on day 1 and day 2
after severe chest trauma, and lung contusion was assessed by
CT scan.

Measurements and main results: PCT was detectable in bron-
choalveolar lavage (BAL) fluids of all 14 patients. A significant cor-
relation for PCT serum and BAL levels was found on day 2
(P=0.0063). For PCT no significant correlations (Spearman rank)
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were found to the lung injury score (LIS) (P = 0.93), the abbrevi-
ated injury scale (AlS-lung) (P = 0.33) and the sepsis-related
organ failure assessment score (SOFA-lung) (P = 0.38). Also for
IL-6 there was no significant correlation to the LIS score
(P=0.62), AlS-score lung (P = 0.45) and to the SOFA-score
lung (P=0.54).

Conclusions: PCT and IL-6 BAL levels cannot be considered as
reliable parameters to assess the extent of lung contusion.

Procalcitonin, a marker of systemic inflammation response to peritonitis which contribute to therapies strategy

C Lepousé, G Mériau, J Delcourt, J Cousson, P Raclot, A Léon
Hépital R Debré, 51092 Reims cedex, France

Introduction: Procalcitonin (PCT) was reported to be a specific
marker for infection with a half-time of 25 hours. In ICU, differentia-
tion between acute bacterial infection from other types of inflam-
mation is often difficult in particular in postoperative period. The
aim of this study was to assess the profile of time course of PCT in
peritonitis patient after surgical and anti-effective therapies in ICU.

Methods: In a prospective study, we studied patients admitted in
our ICU with peritonitis just after surgical procedure, between
January 2000 and September 2000. PCT, CRP and cytokines
(TNF, IL-6, IL-8) were measured at admission (JO), on second day
(J2) and on fourth and seventh day (J4, J7). Prognostic indicators

of severity were recorded on admission: Apache II, IGS Il and
SOFA score.

Results: Thirty-three consecutive patients (15 males and 18 females,
mean age 60 * 21 years, mean IGS Il 47 £ 20, mean Apache Il 20 +
7, mean SOFA score 7 % 4) were admitted in ICU. Mortality rate was
33% (11 patients), mean length of ICU stay was 15 £ 14 days.

Discussion: In peritonitis, PCT seems to be a specific marker of
the intensity of inflammatory response to infection. Persistence of
high PCT levels may be related to inefficacy of anti-infective thera-
pies and therapeutic strategy must be discussed.

Jo 12 14 17
PCT (ng/ml) 45+ 70 23 + 38 28 + 76 17 + 40
CRP (mg/ml) 205 * 91 280 + 83 178 + 73 154 + 71
IL-6 (pg/ml) 15,922 + 43,546 761 + 1621 300 * 437
IL-8 (pg/ml) 2161 + 5085 145 + 210 97 £ 120
TNF (pg/ml) 26 + 41 12+12 9+6

Procalcitonin in autoimmune disease with sepsis

U Leonhardt*, M Wernert, L Engelmann*

*Department of Internal Intensive Care, University Leipzig, Medical Clinic I, Leipzig, Germany; "Centre of Surgery, Clinic I, Philipp-

Rosenthal Str 27a, 04103 Leipzig, Germany

Introduction: Procalcitonin (PCT), the precurser of calcitonin, is
important as a marker of systemic bacterial, fungal and parasite
infections. In patients with autoimmune diseases is the response of
invasive infection difficult to discriminate from the underlying
disease activity. To determine the specificity of procalcitonin, the
present study investigated the relationship of immmunologic
markers to PCT in systemic autoimmune diseases with sepsis.

Methods: Ten patients with systemic autoimmune disease
(rheumatoid arthritis, systemic lupus erythematodes, sclerodermia)
and sepsis of an Internal Intensive Care Unit, University hospital,
were included. The severity of the disease was assessed at the
APACHE Il and SOFA-score. To determine the systemic inflamma-
tion were measured the serum concentrations of the C-reactive
protein, procalcitonin, TNF-alpha, interleucin-6 and the leukocyte
count during the septic process.

Results: There was a significant difference in TNF-alpha- and inter-
leukin-6-level and procalcitonin during the systemic bacterial
inflammation (P < 0.05). Only the marker procalcitonin was related
to the clinical signs and the severity of disease. Also compared to
the C-reactive protein and leucocyte count PCT showed a better
association to the duration of sepsis.

Conclusion: These results indicate that Procalcitonin is in autoim-
mune diseases an important marker to discriminate sepsis from
underlying disease activity. The measurement of TNF-alpha and
interleucin-6 during sepsis in these diseases described the sys-
temic inflammation but not specific the bacterial infection as com-
pared to PCT.
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A new approach of endotoxic testing by using a monoclonal antibody against endotoxin (WN1-222/5) and flow cytometry

K-H Staubach*, J Nolde*, K Block*, A Woltmann*, H Brade'

*Department of Surgery, and *Forschungszentrum Borstel, Medical University of Liibeck, Ratzeburger Allee 160, 23538 Liibeck, Germany

Serum-endotoxin was formerly measured by the limulus-amebocyte
assay. A major step forward since this test assay was available was
the introduction of chromogenic substrates which were convertible
by LAL clotting enzymes. Further improvements could not prevent
the results to be non-specific and in general unsatisfactory. An
alternative approach of our group for the detection of endotoxin
was the usage of a cross reactive monoclonal antibody against
endotoxin (WN1-222/5) in combination with flow cytometry, mea-
suring subsequent light emission of a second antibody directed
against WN1-222-5 in peripheral mononuclear cells (MQs).

In our porcine endotoxin shock model we investigated 10 pigs
under analgosedation receiving 250 ng/kg/hour endotoxin from
Salmonella friedeman.

Separation of mononuclear cells every 4 h and determination of the
concentration of endotoxin revealed the results shown in the Table.

In this preliminary study we could not find LPS at the cell surface in
vivo but in vitro (unpublished data). The current results indicate
that the process underlying LPS internalization are very complex.
During the course of our endotoxin shock with continuous endo-

Time after LPS-infusion (h) 0 1 4
Amount of PMN endotoxin positive (%) 39.5 50.6 71.7
Amount of M@s endotoxin positive (%) 16.7 48.2 54.6
Amount of LYMPH endotoxin positive (%) 20.2 51.1 51.6
Mean fluorescence of PMN 23.7 49.8 37.9
Mean fluorescence of M@s 10.3 195 146.0
Mean fluorescence of LYMPH 1.9 26.1 91.1

toxin infusion endotoxin internalization increases gradually. Initially
the PMNs show the highest activity and a small increase thereafter.
In contrast the MJs revealed a more than 10 times higher activity
after 4 hours of the experiment.

With our new specific endotoxin test protocol it might well be pos-
sible in the future to evaluate the different responses of LPS as it
finds its way to different surface domains or intracellular compo-
nents in different cell populations, respectively.

Increased concentrations of procollagen type lll peptide in the evolution of septic phenomenon. An indicator of organ

damage and fibrinogenesis? (Preliminary data results)

A Mavrommatis*, S Papanicolaou*, E Kostadelout, | Andrianakis*, M lkonomou®*, E Zakynthinos*, G Katsaris*, S Zakynthinos#
*Intensive Care Unit, and *Hormonological Laboratory, General Hospital of Nikea-Piraeus, Piraeus, Greece; "Department of Critical Care,

Athens University, Evangelismos Hospital, Athens, Greece

The systemic response to infection is defined as septic phenome-
non. By its definition is a generalized inflammatory process and
during its progression every organ and system can potentially be
impaired. Its progression is associated with and mediated by the
activation of a number of host defense mechanisms (cytokine net-
works, activation of leukocytes, etc) and is characterized by many
organ damages mediated by this ‘whole body inflammation’. Procol-
lagen type lll peptide (PIIIP), as marker of collagen type Il biosyn-
thesis and turnover, directly indicates collagen synthesis and seems
to be a good marker of many fibrosing, destructive or healing
processes. However, serum concentrations of PIIIP have never
been systematically measured in patients with graded sepsis We
hypothesized that procollagen type lll peptide serum levels might be
also of value in estimating the ‘whole body inflammation and
damage’ appeared in sepsis. This study was undertaken to test the
aforementioned hypothesis. We measured, by a commercially avail-
able radioimmunoassay (ELISA) technique, the serum procollagen

type lll peptide levels of 51 septic patients (pts) (22 pts with sepsis
[group G1], 12 severe sepsis pts [group G2], 17 pts with septic
shock [group G3]) and we compared them with the findings of 12
healthy controls (group H). The definition of the stages of sepsis fol-
lowed the criteria established by the ACCP/SCCM consensus con-
ference (August 1992). We use one-way ANOVA to compare the
results from sepsis, severe sepsis and septic shock patients with
the ones from healthy controls. Procollagen type Il peptide serum
levels was markedly increased during the septic process: group H
3.7 = 0.2 pg/ml, group G1 10.1 = 1 ug/ml, group G2 30 + 6.2
ug/ml, group G3 34 + 8.1 pug/ml (P < 0.005 — one-way ANOVA),
and was to be of statistically significant value when group H and
group G1 compared with group G3 (P < 0.05 and P < 0.005
respectively) (Sheffe test for the post hoc comparisons of means).
We conclude that PIIIP serum levels increased in parallel with the
increasing severity of septic process, probably being a good indica-
tor of tissue inflammation, damage, and fibrogenesis.

Endotoxemia induced MCP-1 expression in the intestinal muscularis causes leucocyte infiltration that mediates smooth

muscle dysfunction

A Tirler, NT Schwarz, E Tiirler, BA Moore, JC Kalff, AJ Bauer

Department of Medicine/Gastroenterology, University of Pittsburgh, S847 Scaife Hall, 3550 Terrace Street, 15261 Pittsburgh, PA, USA

Background: Endotoxemia causes a molecular and leukocytic
inflammatory response with the intestinal muscularis, which is
associated with an inhibition of gastrointestinal motility. The
network of resident macrophages seems to play a major role as an
initiator of this cascade. We hypothesize that these resident cells
evoke the extravasation of immunocompetent leucocytes in the

intestinal muscularis through the release of chemotactic cytokines
(eg MCP-1).

Methods: Endotoxemia was induced in ACl rats by a single intraperi-
toneal injection of lipopolysaccharide (LPS: 15 mg/kg). Animals were
treated with LPS, LPS + non-specific antibody or LPS + MCP-1 anti-
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body and sacrificed 18 hours after LPS for functional and immunohis-
tochemical studies (N = 6 each). Semi-quantitative RT-PCR was also
performed to delineate the time course of MCP-1 mRNA expression
(0, 1, 3, 6, 24, and 48 hours). MCP-1 mRNA peak expression was
confirmed and quantified by SYBR Green two-step real-time
RT-PCR. Cellular infiltration (polymorphonuclear neutrohils, mono-
cytes) and MCP-1 protein expression was determined by immunohis-
tochemistry. Spontaneous and bethanechol stimulated circular
muscle strip contractility was assessed using a standard organ bath.
Statistical analysis was performed using the unpaired Student ttest.
Data were considered statistical significant at a P < 0.05.

Results: Endotoxemia caused a significant increase in MCP-1
mRNA expression in the intestinal muscularis, peaking at 3 hours

Available online http://ccforum.com/supplements/5/S1

and returned to near control levels after 48 hours. SYBR Green
real-time PCR revealed a 280-fold increase in MCP-1 mRNA
expression 3 hours after LPS compared to control tissue (relative
quantification: AAC; = —8.1 + 0.25). MCP-1 protein was immuno-
histochemically located in resident muscularis macrophages. LPS
application caused a significant infiltration of leucocytes into the
intestinal muscularis and a 51% decrease in muscle contractility,
which was significantly blocked by MCP-1 antibody treatment (8%
decrease), but not by the non-specific antibody (38% decrease, at
bethanechol 300 uM).

Conclusions: The results suggest that locally derived MCP-1 plays
a major role in the recruitment of monocytes during endotoxemia
from which kinetically active substances contribute to ileus.

Neutrophil apoptosis, phagocytosis and oxidative metabolism in septic patients

PS Martins, MA Dalboni, M Cendoroglo, S Blecher, EG Kallas, R Salomao
Laboratory of Inmunology, Universidade Federal de S&do Paulo, Sdo Paulo, Brazil

Objectives: To evaluate neutrophil apoptosis and to determine
neutrophil function with use of respiratory burst activity and phago-
cytosis ability during sepsis.

Setting: Laboratory of Inmunology and Hospital Sdo Paulo at Uni-
versidade Federal de Séo Paulo.

Patients: Ten patients with severe sepsis and septic shock, and
10 control healthy volunteers.

Interventions: Blood samples were drawn to evaluate neutrophil
apoptosis and neutrophil function by flow cytometry.

Measurements and statistical analysis: Neutrophil apoptosis
was assessed by propidium iodide (Pl) DNA and annexin V stain-
ing. Neutrophil phagocytic capacity in response to Staphylococcus

Healthy volunteers

aureus (S. aureus) stimulation was analyzed. Baseline reactive
oxygen species formation and in response to phorbol myristate
acetate (PMA), N-formyl-methionyl-leucyl-phenylalanine (FMLP),
lipopolysaccharide (LPS) and S. aureus stimulation, were
assessed by flow cytometry using dichlorofluorescein (DCFH). Dif-
ferences in extent of apoptosis, phagocytosis and oxidative metab-
olism in septic patients vs healthy volunteers were analyzed using a
Mann-Whitney test.

Results: Neutrophil apoptosis, neutrophil phagocytic ability and
reactive oxygen species formation were enhanced in septic
patients compared to healthy volunteers.

Conclusions: Circulating neutrophils from septic patients pre-
sented increased apoptosis and phagocytic ability. Reactive
oxygen species formation was also enhanced in these patients.

Septic patients

Median 25%ile 75%ile Median 25%ile 75%ile P value
Apoptosis (%) 5.08 3.85 6.56 8.98 6.20 12.69 0.004
Phagocytosis (GMFI) 53.21 44.01 55.26 91.93 46.98 104.64 0.04
Oxidative metabolism
Baseline (GMFI) 61.69 42.08 89.60 247.48 154.86 328.09 <0.001
S. aureus (GMIF) 355.71 137.70 519.98 1580.59 1414.35 3069.34 < 0.001
PMA (GMIF) 146.82 76.50 432.14 949.50 314.10 2588.29 0.006
FMLP (GMIF) 147.72 96.19 194.83 792.45 359.03 880.72 < 0.001
LPS (GMIF) 117.82 86.87 203.15 544.79 479.80 768.61 < 0.001

25%ile, 25! percentile; 75%ile, 75t percentile; GMFI, geometric mean fluorescence intensity.

Immunological monitoring in ICU patients: immunomodulation for compromised host

N Takeyama, S Miki, T Tanaka

Department of Emergency & Critical Care Medicine, Kansai Medical University, Fumizono-cho 10-15, Moriguchi, Osaka 570, Japan

Although the examination of system functions such as liver, kidney,
and lung is well established, monitoring of immune system is still
poorly developed. Immunosuppression or hyperinflammation are
often met in ICU patients. Thus the establishment of objective mea-
sures of immunological parameters is essential for the control of
hyperinflammatory stage and of infections as a result of immuno-
suppression. We had measured Th1/Th2 balance and monocytic

HLA-DR expression. Intracytoplasmic Th1 and Th2 cytokine pro-
duction in isolated PBMCs was assessed by flow cytometry follow-
ing in vitro activation by PMA plus ionomycin. Monocytic HLA-DR
expression was also measured. The percentage of Th1 cells in
PBMCs from severe burn injury patients, septicemia, and multiple
injuries are 4%, 9%, and 13%, respectively. The percentage of Th1
cells from healthy subjects was 22%. In the meantime, the percent-
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age of Th2 cells did not show significant change in all patients. The
significant reduction of Th1 cells and monocytic HLA-DR expres-
sion in ICU patients except for acute interstitial pneumonia (AIP)

21st International Symposium on Intensive Care and Emergency Medicine

indicates that major stress results in immunoparalysis. Two AIP
patients who revealed more than 40% of Th1 cells were tried to
immunomodulation by methylpredonisolone administration.

Differential diagnosis of Th1/Th2-response by T-cell and monocyte function between sepsis and non-infectious SIRS via

flowcytometry

Y Imamura*, T Yokoyamat, E Hiyamat, Y Takesue*, T Sueda*, S Zedler*, E Faist*
*First Department of Surgery, and *Department of General Medicine, Hiroshima University, Japan; *Department of Surgery, University of

Miinchen, Germany

Objective: Under systemic inflammatory response syndrome
(SIRS), a change in Th1/Th2-response by T-cell and a defect in
monocyte function is observed, which may lead a derangement of
immunological homeostasis, associated with immunosuppression
and susceptibility to sepsis. We have recently developed an
immune-inflammatory monitoring system, that can detect a consti-
tutional change in Th1/Th2-population of T-cell subsets and
monokine production by monocyte, via multi-parameter flowcytom-
etry. The aim of this study was to investigate whether these tests
were useful in establishing the difference between septic SIRS and
non-septic SIRS.

Patients and methods: In the septic SIRS group, 11 patients with
sepsis followed by organ dysfunction were studied on admission to
ICU in our hospital. In the non-septic SIRS group, 10 patients who
underwent major elective surgery were studied on the first and
third day after operation. We investigated the cytokine expression
of T-cells after activation by ionomycin and PMA, and the expres-
sion of monokine and HLA-DR antigen by monocytes after being
stimulated with LPS and/or IFN-gamma, using whole blood culture
(6 hours). After stain for cell-surface phenotypes, the cells were
fixed and permeabilized, then fluoro-immunostained for intracellular

IFN-gamma, IL-4 in T-cells, and TNF, IL-6, and IL-12 in monocytes.
The frequencies of these cytokines-producing cells were estimated
with multicolor flowctyemetric analysis.

Results: 1) The number of IL-4 producing cells (Th2) in T-cells
increased significantly both in CD4+ and CD8+ subsets in
patients with sepsis, but not in patients with non-septic SIRS.
While the IFN-gamma producing cells (Th1) increased slightly in
patients with sepsis and non-septic SIRS. 2) The production of IL-
6, TNF, IL-12 by monocytes from patients with sepsis and non-
septic SIRS was significantly decreased, together with a reduction
of HLA-DR expression. Afterwards, the defect of TNF and IL-12
production in monocytes from non-septic SIRS patients recovered
by the third postoperative day.

Conclusion: These findings show a significant shift of Th2
response in T-cell subsets and a prolonged reduction of TNF and
IL-12 production with a reduced HLA-DR expression by monocyte
in sepsis, compared with those in non-septic SIRS. These tests
may be available for the differentiation of immunosuppression sub-
sequent to sepsis from the SIRS with a dominant pro-inflammatory
state.

Table
CD4+ CD8+ CD14+ Mo
IFN IL-4 IFN IL-4 HLA-DR IL-6 TNF IL-12
Control 9.7%t15 2.7+0.6 2541+ 4.6 1.6+0.3 96.1 04 76.7 £ 4.7 71.6 £3.7 188+ 1.6
Sepsis 13.8+1.7 82+15* 371166 7.3+12* 358+56* 31.5+74* 17.7 £ 5.6* 9.3 +1.4*
Non-septic D+1 109 £ 2.1 32+08 364164 34+1.0 429%x51* 39.2+55* 29.56+3.7* 10.0%1.5*
SIRS D+3 13.0+ 2.6 35+1.1 327163 46+09 563+75 53.1+96 329+7.6* 21.1+36

* P<0.01 vs healthy control by one-factor ANOVA.

T-cell-subpopulations in septic patients

U Leonhardt*, U Wagnert, M Werner#, L Engelmann*

*Department of Internal Intensive Care, University Leipzig, Medical Clinic I, "Medical Clinic 1V, and *Centre of Surgery, Philipp-Rosenthal Str

27a, 04103 Leipzig, Germany

Introduction: The dysfunction of the immune system is a main
problem during the systemic inflammation. T-Lymphocytes are
responsible for the different detection of antigens and the correct
answer related to pathogens. Different T-cell function was described
in the TH1/TH2 concept in these patients with changes in the
cytokine pattern of the subpopulation of CD4+-T-cells during sepsis.
These results have shown the important part of CD4+ cells during
the development of immune dysfunction and paralysis. A second
subpopulation of T-cells are the cytotoxic (CD8+) cells. To deter-
mine the changes in CD4+/CD8+ subpopulation, the present study
investigated the relationship between these T-cells in septic patients.

Methods: Ten patients with sepsis of an Internal Intensive Care
Unit, University hospital, were included and compared to 10
healthy controls. The severity of the disease was assessed at the
APACHE Il and SOFA-score. Also were measured the serum con-
centration of the C-reactive protein, procalcitonin, TNF-alpha and
interleucin-6. Levels of CD4 and CD8-expression were analysed
flow cytometrically ex vivo and after stimulation with PMA at day 1,
day 7 and day 14 in culture (proliferation index).

Results: There was a significant difference in the CD4/CD8-ratio
between septic patients and healthy controls (P < 0.05) ex vivo
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and at day 7. Also the severity of the disease showed a linear cor-
relation to the changes in CD4/CD8-ratio after stimulation with
PMA.

Available online http://ccforum.com/supplements/5/S1

Conclusion: These results indicate that changes in CD4/CD8-ratio
could be an important part of the immunologic response to pathogens
in the septic process. Therefore T-cell-subpopulations are probably
involved in the development of the dysfunction in the immune system.

Mechanical ventilation affects local and systemic TNF-o and IL-10 in normal swine lung

P Myrianthefs*, E Boutzouka*, A Papaloist, K Venetsanou*, M Kouloukousa*, G Fildissis*, C Kittas*, G Baltopoulos*
*Athens University School of Nursing, ICU at ‘KAT’ Hospital, Athens, Greece; "Experimental-Research Unit, ELPEN; *Athens University

School of Medicine Department of Histology, Athens, Greece

Introduction: Ventilatory strategies can produce or worsen lung
injury and induce a cytokine response in the lung and increase
serum cytokine levels [1]. We examined whether ventilatory strate-
gies affect local and systemic inflammatory mediators in a normal
swine lung model.

Methods: Five ventilatory strategies were employed in 25 swine
animals: group A: low-volume zero PEEP (LVZP): V;, 10 ml/kg,
group B: medium-volume zero PEEP (MVZP): V;, 20 ml/kg, group
C: high-volume zero PEEP (HVZP): VT, 40 ml/kg, group D: low-
volume PEEP (LVP): V;, 10 ml/kg, PEEP, 10 cmH,O, group E:
high-volume PEEP (HVP): V; 40 ml/kg, PEEP 10 cmH,O. TNF-a
and IL-10 were measured in BAL fluid and serum by ELISA.

Results: Mean cytokine concentration in lung fluid and serum
during the experiment are shown in the Table. One animal in LVZP
(1 h) and 3 in HVP (2, 3, 2 h) group died before the end of the
experiment.

Conclusion: Different injurious ventilatory strategies may induce
TNF-o. and IL-10 response from alveolar space that may lead to an
increase in serum cytokine levels in normal swine lung.

Reference:

1. Chiumello D, Pristine G, Slutsky A: Mechanical ventilation affects
local and systemic cytokines in an animal model of ARDS. Am J
Respir Crit Care Med 1999, 160:109.

Table
Time O h Time 2 h Time 4 h
Serum BAL Serum BAL Serum BAL

Group A: LVZP (PIP 14 + 2.2 cmH,0)

TNF-o. (pg/ml) 79t1.4 175+5.6 102 £ 2.7 359+ 11.8* 79+14 61.5 + 32.8*

IL-10 (pg/ml) 1.7£0.8 6.6 = 0.2 1.8 0.6 248 £ 7.7* 1.6 03 1211+ 4.2
Group B: MVZP(PIP 21.8 + 0.4 cmH,0)

TNF-a (pg/ml) 45+ 0.2 16.4 £ 3.2 12.7 £1.3* 288+ 17.2 45+0.3 293t 14.8

IL-10 (pg/ml) 6.6 = 3.9 72+13 8.6 £ 5.6 10.1 £ 25 71146 129+1.8
Group C: HVZP(PIP 59.3 + 0.8 cmH,0)

TNF-a (pg/ml) 9.4+0.3 13427 43.2 £ 5.1* 129+ 25 184 +5.6 199+ 79

IL-10 (pg/ml) 3.31+0.9 71 +£27 128+ 104 11.8+3.2 143+ 111 20.6 £ 8.4
Group D: LVP(PIP 26.5 + 4.1 cmH,0)

TNF-o. (pg/ml) 119145 20.5 1+ 4.9 179+ 4.2 46.4 +£10.9 52.2 + 3.4* 66.7 £ 9.5*

IL-10 (pg/ml) 71104 34%1.1 159+ 14.1 459 + 14.8* 15.6 £12.2 66.1 £ 24.1*
Group E: HVP(PIP 65.3 + 1.4 cmH,0)

TNF-o. (pg/ml) 5.11+0.9 20.9 + 3.1 3411 35.4 + 9.9* 16.7 £ 0.8* 33.9 + 7.6*

IL-10 (pg/ml) 2.8+ 0.9 29106 1.5%£0.7 27.2 £ 22.9* 2.8+ 0.7* 16.2 + 2.5*

* Statistically significant difference (P<0.01).

The effect of intratracheal and intravenous lidocaine in hydrochloric acid-induced acute lung injury in rabbits

G Meyanci, F Cosan, H Oz

Department of Anaesthesiology, Cerrahpasa Medical Faculty, Istanbul University, 34303 Istanbul, Turkey

The aim of this study was to show the effect of intratracheal (IT)
and intravenous (IV) lidocaine on haemodynamic and arterial blood
gas values in hydrochloric acid (HCI) induced-acute lung injury
(ALI) in rabbits.

Twenty New Zealand rabbits were randomly divided into for
groups of five. An endotracheal tube was placed through a tra-
cheostomy in all animals following ketamine hydrochloride (50
mg/kg, intramuscularly) induced anaesthesia. Maintenance of
anaesthesia was achieved by the use of ketamine hydrochloride
10 mg/kg/h and atracurium besylate 1 mg/kg/h. The animals
were ventilated with Pressure Control mod for 3 hours and the

parameters of ventilation were FiO,: 1.0, RR: 80/min, Vi: 8
ml/kg, I/E: 1/2, PEEP: 5 cmH,O. Intratracheal HCI (2 ml/kg),
was given following tracheostomy in all animals. Five minutes
after the application of HCI the group 1 received IV lidocaine (2
mg/kg), group 2 received IT lidocaine (2 mg/kg), group 3
received IV lidocaine (4 mg/kg) and group 4 received IT lido-
caine (4 mg/kg). We recorded mean arterial blood pressures
(MAP), heart rate (HR) every 60 min. We measured arterial
blood gas values (PaO,, PaCO,, pH) at beginning of the study,
at 90th and 180th minutes. Data were compared by
Mann-Whitney U-test. A P value of less than 0.05 was consid-
ered to indicate statistical significance.
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MAP levels of group 2 and group 4 were higher than group 1 and
group 3 at 120th and 180th minutes (P < 0.05). HR levels of
group 2 were lower than the other groups at 120th and 180th
minutes (P < 0.05). PaO, levels of group 1 were higher than the
other groups at 180th minute (P < 0.001). There was no signifi-
cant difference between four groups regarding PaCO,, pH.

21st International Symposium on Intensive Care and Emergency Medicine

In conclusion, IT and IV lidocaine (2 mg/kg) given after 5 min of
HCI application had a beneficial effect on the haemodynamic
and arterial blood gas values in acute lung injury in rabbits
model.

Heparin nebulization attenuates acute lung injury with sepsis after smoke inhalation in sheep

K Murakami, J Katahira, R McGuire, R Cox, H Hawkins, D Herndon, L Traber, D Traber
University of Texas Medlical Branch and Shriners Burns Hospital, Galveston, TX, USA

Introduction: Fibrin formation in the airway is a common occur-
rence with acute lung injury. Mucous plugging in the airway pre-
vents alveoli expansion and may increase shunt blood flow. The
aim of this study was to investigate the effect of heparin nebuliza-
tion in acute lung injury (ALI) with sepsis or burn after smoke
inhalation in sheep.

Method: Female sheep (n = 20) were used. The animals were
divided into two groups. One is an ALl model induced by a combi-
nation injury with smoke inhalation and severe pneumonia (n = 10).
The other is an ALl model induced by a combination injury with
smoke inhalation and 3rd degree 40% body surface area flame
burn (n =10). The preceding groups received 48 breaths of cotton
smoke (< 40°C). The sham control animals were not injured, Ps.
aeruginosa (5 x 10"" CFU) was inoculated into the airway using a
bronchoscope. All the animals were mechanically ventilated after
the injury. Burned animals were resuscitated with lactate Ringer’s
solution following the Parkland formula. Both groups were divided
into two. One was treated with heparin nebulization (n = 5;
10,000 U 1 h after the injury and every 4 hours) and the other were
treated with the same dose of 0.9% NaCl as a control. Lung histol-
ogy was scored by a pathologist who was blinded for the animal
grouping. Congestion, edema, inflammation, and hemorrhage were

scored from O (non) to 4 (severe) and total score was calculated
(full score = 16).

Results: In sepsis study, the drop in PaO,/FiO, was significantly
attenuated by a heparin while it was not in burn study. The lung histol-
ogy score was also attenuated by heparin in sepsis but not in burn.

Histology score

Treatment Burn & smoke Smoke & pneumonia
Sham control 2.60 = 0.60 2.70 £ 0.49
Saline nebulization 6.62 £ 1.00 9.46 £ 2.33*
Heparin nebulization 6.95 + 1.67 5.82 = 0.90*

* P<0.05 vs sham. T P< 0.05 vs Saline-treated.

Discussion and conclusion: Heparin nebulization was effective in
reducing acute lung injury induced by severe pneumonia and
smoke inhalation but not in burn and smoke inhalation. Since
heparin does not inhibit thrombin without antithrombin, the result
suggests that antithrombin level in the alveolar space, which is
exuded from a bronchial blood flow, may be different.

Reduced release of superoxide from isolated human neutrophils in response to high extracellular glucose

A Perner, SE Nielsen, J Rask-Madsen

Department of Gastroenterology, Herlev Hospital, DK-2730 Herlev, University of Copenhagen, Denmark

Background: Superoxide (O,7) — a key anti-microbial agent in
phagocytes — is produced by the activity of NADPH oxidase. High
concentrations of glucose may reduce O,~ production through
inhibition of glucose-6-phosphate dehydrogenase (G6PD) [1],
which catalyzes the formation of NADPH.

Aims: To measure the acute effects of high glucose or the G6PD
inhibitor, dehydroepiandrosterone (DHEA), on release of O,~ from
isolated human neutrophils.

Methods: Neutrophils were isolated from peripheral blood of
healthy subjects by gradient centrifugation and incubated for
1 hour in Krebs—Ringer buffer containing 5, 10 or 256 mM
glucose, 5 mM glucose with 0, 5 or 20 mM mannitol or 5 mM
glucose with 1, 10 or 100 uM DHEA at 37°C. N-Formyl-
methionyl-leucyl-phenylalanine (fMLP)-induced O, release was
measured by superoxide dismutase-inhibitable reduction of
cytochrome ¢ or luminol-enhanced luminescence. Scavenging of
O,~ by glucose or DHEA was assessed by the pyrogallol assay
[2].

Results: Incubation with glucose or DHEA, but not glucose/manni-
tol, dose-dependently reduced fMLP-induced release of O, as

Figure 1
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Superoxide release from fMLP-activated neutrophils — effect of high
glucose or DHEA. Note: Mean (+ SEM; n = 6) O, release. * P< 0.01
compared with 5 mM glucose or absence of DHEA (paired t-test).

detected by either method. In a cell free system, neither glucose
nor DHEA scavenged O,™.

Conclusions: Inhibition of GBPD may be the cause of acutely
reduced O, release from activated neutrophils in response to high
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extracellular glucose concentrations. If this occurs in vivo, micro-
bial killing by neutrophils may be impaired in patients with acute
hyperglycemia.
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Mobilization of leukocytes in patients with severe sepsis and septic shock is associated with increased apoptosis, as

detected by Annexin V binding

M Weiss*, E Barth*, G Fischer*, M Elsharkawi*, LL Moldawert, M Georgieff*, EM Schneider*
*Department of Anesthesiology, University Hospital, Steinhoevelstr 9, D-89070 Ulm, Germany; "Department of Surgery, University of Florida

College of Medicine, Gainesville, FL 32610, USA

Obijectives: To clarify whether mobilization of leukocytes during
human severe sepsis and septic shock occurs independently of
apoptosis.

Methods: Over a 6 month period, 33 patients with severe sepsis
or septic shock were studied in the intensive care unit. Annexin V
binding by leukocytes was determined daily using flow cytometry
and FITC-labeled Annexin V. Transient leukocytosis, or peaks in
leukocyte counts, were defined as individual increase of at least
30% within 2 days, followed by a decrease of at least 30% within
the following 2 days.

Results: Nine, 14 and 10 peaks in neutrophil, monocyte and lym-
phocyte counts, respectively, were observed in 6, 9 and 10
patients; in all of these patients, increased Annexin V binding by
neutrophils, monocytes and lymphocytes, respectively, by 69% up
to 809% (median 215%), by 32% up to 973% (median 330%),
and by 32% up to 4713% (median 224%), respectively, paralleled
the neutrophil, monocyte and lymphocyte (in 13/14 episodes)
peaks, respectively. During periods in which neutrophil, monocyte
and lymphocyte numbers were stable, Annexin V binding was con-
stant as well.

Conclusions: In conclusion, mobilization of leukocytes during
severe sepsis and septic shock in critically ill patients is associated
with increased apoptosis, as determined by Annexin V.

Cb5a receptor expression on leukocytes from patients with severe sepsis or septic shock

M Furebring*, L Hakansson*, P Venge*, A Siegbahn*, B Nilssont, J Sjélin*
*Department of Medlical Sciences, and *Department of Oncology, Radiology and Clinical Immunology, University Hospital, 751 85 Uppsala,

Sweden

Background: Recently animal studies have been presented sug-
gesting that complement factor C5a blockade might be of benefit
in patients with severe sepsis/septic shock. In one study the
expression of the Cba receptor (CD88) on the granulocytes from
septic animals was increased. The aim of the present investigation
was to study the CD 88 expression on leukocytes in human sepsis.

Methods: Twelve ICU patients fulfilling the ACCP/SCCM criteria
for severe sepsis/septic shock were prospectively included into the
study as early as possible in their septic course. Blood samples for
analyses of leukocyte receptor expression and complement factors
were taken on day 1, 3 and 15. The leukocytes were isolated from
heparinised whole blood and labelled with CD88 antibodies. As
controls leukocytes from 20 healthy individuals were used. The
samples were analysed by the use of flow cytometry and results
presented as mean fluorescence intensity (MFI). The complement
proteins C3a and terminal complement complex (TCC) were
analysed in EDTA plasma by capture ELISA techniques. Levels of
TNF-0, IL-6, IL-8, IL-10, IL-1ra, and MCP-1 were analysed in EDTA
plasma with ELISA technique.

Results: On day 1 10/11 patients had increased levels of C3a,
1144 + 138 ng/ml, (mean £ SE) (normal range: 92-268) and
11/11 of TCC 146 = 46 AU/ml (normal range: 12-56). CD88
expression on the granulocytes in the control group was 63 * 4. In
comparison with the controls, the patients with severe
sepsis/septic shock had significantly lowered values: on day 1
371 5 (P<0.001), on day 3 45 + 8 (P < 0.05), and on day 15
51 %8 (P < 0.05). The granulocyte expression of CD88 on day 1
correlated negatively to APACHE-Il score at inclusion (r = -0.59,
P<0.05). Besides a weak correlation to IL-1ra, there were no sig-
nificant correlations to the other cytokines. In the patient group, the
CD88 expression on the monocytes did not change during the
observation time and did not differ from that in the control group.

Conclusion: Although a transient increase at an earlier stage of
the septic course cannot be excluded, our results demonstrate that
the expression of the Cba receptor on granulocytes — at the time
when diagnosis can clinically be made — is low, despite an activa-
tion of the complement system. Our result suggest that C5a block-
ade in human sepsis might be of a more limited value than that
found in animal experiments.

Terminal complement complex in porcine septic shock with substantial capillary leak syndrome

M Cobas-Meyer*, G Marxt, F Kube*, B Vangerow*, T Schuerholz*, ] Schmidtko*, M Winkler*, KF Gratz$, M Leuwert, H Rueckoldt*
*Department of Anaesthesiology, *Department of Viceral- and Transplantsurgery, and $Department of Diagnostic Radiology, Hannover
Medlical School, Carl-Neuberg-Str 1, D-30625 Hannover, Germany; *Department of Anaesthesia, Royal Liverpool University Hospitals,

Liverpool L69 3GA, UK

Introduction: In septic shock with capillary leak syndrome (CLS), it
has been suggested that hemodilution, and capillary leakage of
protein may account in part for reduced levels of complement pro-

teins observed in sepsis . Aim of this study was to determine com-
plement activation by terminal complement complex (TCC) in
septic shock under the conditions of substantial CLS.
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Methods: Ten anaesthetised, and multi-catheterised pigs (20.6 +
1.3 kg) were investigated over a period of 8 h. Sepsis was induced
by fecal peritonitis. Animals were infused using 6% hydroxyethyl
starch 200/0.5 to maintain a CVP of 12 mmHag. In kidneys biopsies
TCC deposition was detected immunohistologically. Plasma levels
of TCC were measured in a double antibody EIA using the neoepi-
tope-specific MoAb aE11 as catching antibody. Albumin escape
rate (AER; tc 99m-labeled albumin), serum protein (S-Protein), and
hematocrit (Hct) were determined. After verifying normal data dis-
tribution (skewness < 1.5) Student's t-test was performed by rank-
ordered stepwise testing. Data are mean * SD.

Results: Septic animals showed marked renal deposition of TCC.
Other results, see Table.
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Conclusion: Although plasma levels of TCC declined over study
period, in septic animals marked renal depositions of TCC indi-
cated complement activation. Since AER increased and serum
protein levels decreased, capillary loss of TCC into organ tissue
may explain our findings in part. We conclude that in septic shock
with substantial CLS plasma levels of TCC may not reflect degree
of complement activation.

Reference:
1. Nuijens JH et al: Blood 1988, 72:1841-1848.

Table
Baseline 4 h 8h
Sepsis Control Sepsis Control Sepsis Control
TCC (%) 104 £ 40 118 £ 37 22 + 29* 58 £ 11* 16 £ 31* 20 + 22*
S-Protein (g/l) 43+ 4 42+ 2 13 £ 2% 26 + 9* 9+ 1%t 22t 4
AER (%) 39+ 16* 5+5 52 + 26* 3+10
Hct (%) 29 +1 20+ 2 30+5 25 + 3* 29 + 3* 26 +1

* P<0.05 compared with baseline. * P< 0.05 compared with control group.

Peaks in G-CSF serum concentrations are accompanied by an increase in phagocytotic activity in most patients with

severe sepsis or septic shock

G Fischer*, E Barth*, H Wiedeck®*, LL Moldawer', EM Schneider*, M Georgieff*, M Weiss*
*Department of Anesthesiology, University of Ulm, Germany; "Department of Surgery, University of Florida, Gainesville, FL, USA

Objectives: To investigate the relationship between endogenous
serum concentrations of granulocyte colony stimulating factor (G-
CSF) and phagocytotic activity of granulocytes during septic shock
in postoperative/post-traumatic patients.

Methods: Over a 6 month period 35 patients with proven infec-
tion and severe sepsis or septic shock for at least 3 days’ dura-
tion were monitored on a daily basis during their stay in the
intensive care unit (ICU) until discharge from the ICU or death.
In 19 out of these 35 patients one or more peaks in G-CSF
serum concentrations occurred. Eleven of these 19 patients sur-
vived, eight patients died. A longitudinal analysis of G-CSF
serum concentrations, phagocytotic activity of granulocytes and
surface expression of monomeric Fc receptor type | (CD64,
FcyRI) on granulocytes was performed by ELISA technique
(R&D Systems, Minneapolis, MN, USA) and flow cytometry
(Phagotest™; Orpegen, Heidelberg, Germany) and CD64 (clone
22; Immunotech, Krefeld, Germany), respectively on a daily
basis.

Results: A G-CSF peak was defined as an increase of at least
30% from one day to the other, followed by a decrease of at least
15% on the next day. The following results are expressed as
median (min — max) values. In seven episodes there was a parallel
course of the G-CSF peak and phagocytosis with an increase in
phagocytosis by 37% (6-50%). In 11 episodes, phagocytosis
continuously increased and remained on a higher level after the
increase of 10% (1-164%) from day 1 up to day 2. In 10
episodes, there was a decrease by 40% (17-76%) at the day of
the G-CSF peak, followed by an increase by 58% (6-322%) on
the next day. In 12 episodes, there was no increase (n = 4) or even
a decrease (n = 8) by 24% (3-46%) over all days.

Conclusions: A peak in G-CSF serum concentration was followed
by a continuous increase in phagocytosis at the same day in 7, and
a delayed increase in 21 out of 40 episodes, but no increase or
even an decrease in 12 out of 40 episodes. Thus, phagocytotic
activity is increased when G-CSF peaks endogenously, in most
patients with severe sepsis or septic shock.

Influence of GM-CSF supplementation on PaO,/FiO, index in septic patients

P Myrianthefs, E Karabatsos, E Boutzouka, P Evagelopoulou, G Georgiadis, G Fildissis, G Baltopoulos
Athens University, School of Nursing, ICU, KAT Hospital, Athens, Greece

Introduction: Granulocyte-Macrophage Colony-Stimulating Factor
(rHUGM-CSF) is used in leucopenic febrile patients to enhance
leukocyte production. It can prime resting monocytes and augment

their inflammatory response [1]. It strongly up-regulates HLA-DR
expression, LPS induced TNF-o. monocyte secretion and down-
regulates anti-inflammatory cytokines release [1].
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Methods: Twenty septic patients, mean age 64.8 £ 3.7 (14 males)
and iliness severity scoring, SAPS II, 43.5 + 4.5 were given subcu-
taneous molgramostin 200 ug q12 h for 3 consecutive days. We
observed white blood count increase and PaO,/FiO, index course
having the same FiO,,.

Results:

WBC count and PaO,/FiO, index

Days WBC (x 103/mm3) P (ttest)  PaO,/FiO,index P (t-test)
1st 9.72+1.43 172.8 £20.2

2nd 15.92 +1.83 <0.01 199.3+21.8 0.251
3rd 30.81 £ 419 <0.01 167.6 + 23.8 0.478
4th 19.20 = 1.44 <0.01 193.6 £ 20.9 0.392

Available online http://ccforum.com/supplements/5/S1

There was a statistically significant increase in WBC count
between the 1st and 2nd, 3rd and 4th days (P < 0.01). There was
no statistically significant PaO,/FiO, index improvement between
the 1st, 2nd and 4th days (P < 0.251 and 0.392) and index deteri-
oration between the 1st and 3rd day (P<0.478).

Conclusions: Despite significant WBC count increase after rHu
GM-CSF supplementation, the PaO,/FiO, index was not signifi-
cantly altered. Molgramostin, when given in septic patients may
improve the PaO,/FiO, index except during the 3rd day of the
major WBC count increase during which there is a nonstatistically
significant decrease in this index by 3.1%. GM-CSF supplementa-
tion can be safely used without deteriorating pulmonary gas
exchange function.

Reference:
1. Heumann D, Glauser M, Caladra T: Monocyte deactivation in septic
shock. Curr Opin Infect Dis 1998, 11:279-283.

Superoxide output and expression of NADPH oxidase 1 in human colonic epithelial cells

A Perner, L Andresen, G Pedersen, J Brynskov, J Rask-Madsen

Department of Gastroenterology, Herlev Hospital, 2730 Herlev, Denmark

Background: Translocation of microorganisms from the gut lumen
may contribute to morbidity in sepsis. Conservation of normal
barrier function should, therefore, be a goal in critical illness, but its
components is only partly defined. Beyond mechanical contribu-
tion, the colonic epithelium may possess antimicrobial activity via
yet undefined mediators [1]. Superoxide (O,"), generated by mem-
brane-bound NADPH oxidase (Nox), is a key antimicrobial agent of
phagocytes, but output from human colonic epithelial cells has not
been demonstrated.

Aims: To measure O,~ output and expression of the non-phago-
cytic NADPH oxidase, Nox1, in short term cultures of primary
epithelial cells from normal human colon and in Caco-2 colonic
epithelial cell line.

Methods: Colonic epithelial cells were isolated from biopsies of sub-
jects with uninflamed bowel and Caco-2 cells were grown in 24-well
plates [2]. Output of O,~ was measured by the cytochrome c assay
or luminol-enhanced luminescence and localised by the nitroblue-
tetrazolium (NBT) assay [3]. Effects of 1 mM NADPH, oxidoreduc-
tase inhibition by 10 uM diphenylene iodonium (DPI) and protein
kinase C-activation by 0.5 pg/ml phorbol myristate ester (PMA) were
assessed. MRNA expression of Nox1 was analysed by RT-PCR.

Results: Identical results were obtained in primary epithelial cells
(see Figs) and Caco-2 cells. NBT-reduction was observed at the
outer cell membrane and Nox1 mRNA was detected in all cell cul-
tures. NADPH increased output of O, within seconds although
cell membranes are impermeable to NADPH.
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Superoxide output in cultures of primary colonic epithelial cells. O,~
output (mean £ SEM, n = 5) was adjusted to mg protein. * P< 0.05
compared with basal (t-test). SOD, O, dismutase.

Conclusions: These results show that cultures of human colonic
epithelial cells produce extracellular O,~ possibly through mem-
brane-bound Nox1, which appears to independent of protein
kinase C activation. O, from epithelial cells may possess antimi-
crobial activity and contribute to colonic barrier function.

References:

1. Shock 1995, 4:345.
2.  Scand J Gastroenterol 2000, 35:772.
3.  Gastroenterology 1998, 115:1186.

Heat shock paradox: subsequent heat shock increases lethality of polymicrobial sepsis in vivo

JJ Wizorek, JP Cobb, Y Qui, J Laramie, RS Hotchkiss, IE Karl, TG Buchman
Cellular Injury and Adaptation Laboratory, Department of Surgery, Washington University School of Medicine, Campus Box 8109, 660

South Euclid Ave, St. Louis, MO, USA

Previous in vitro studies have shown that induction of the heat
shock response (HSR) prior to an inflammatory stimulus is cytopro-
tective, whereas induction of HSR after an inflammatory stimulus

can cause apoptosis (the heat shock paradox). We sought to
determine whether induction of HSR in an animal model of sepsis
caused similar, order-dependent effects on survival.
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In pilot studies to calibrate the murine HSR, 20-25 g ND4 mice
were anesthetized and immersed in a water bath for a total of
20 min to raise core body temperature to 37, 40 or 41.5°C (n =3
per group). Livers were harvested 24 hours later. Western blot
analyses for Heat Shock Protein-72 (HSP-72, a widely-accepted
marker of HSR) showed the expression of HSP-72 at 41.5°C for
20 min but not at or below 40°C. This pattern is strain independent.

Next, the effect of HSR prior to or subsequent to cecal ligation and
puncture via halothane anesthetic (CLP) upon survival was tested.
20-25 g male inbred C57-BL6 mice were randomized to one of six
groups (n = 15-20 per group) and heated for 20 min to either 37
or 41.5°C alone or in combination with CLP. Survival was 70%
and 15% for HSR induction prior, or subsequent, to CLP respec-
tively (P = 0.001). To exclude the possibility that the order-depen-
dent response was strain specific, the study was repeated with
outbred ND4 mice (n = 11-13 per group). In the ND4 mice, sur-
vival for HSR induction prior to CLP was 25% but following CLP
was nil (P=0.0001, Fig. 1).

21st International Symposium on Intensive Care and Emergency Medicine

Figure 1
T 100
= B
> 60 —=41.5+CLP (BLSB)
-~ 40 = CLP+41.5 (BL6)
2 g —41.5+CLP (ND4)
Ly : —CLP+41.5 (ND4)
o 1 2 3 4 5 6 7

Time (days)

Though beneficial and somehow protective when induced prior to
insult, the heat shock response paradoxically increases mortality
when activated after severe stress. This paradoxical potentiation of
injury also appears independent of the specific strain. The suscep-
tibility of infected animals to devastating HSR at 41.5 degrees may
explain, at least in part, why human fevers are generally self-limited
to 40 degrees or less.

The influence of endotoxin on the expression of the ORL-1 receptor

UM Stamer, Q Shu, A Hoeft, F Stiiber

Department of Anesthesiology and Intensive Care Medicine, University of Bonn, Sigmund-Freud Str 25, 53105 Bonn, Germany

Objective: The ORL-1 receptor (Orphan opioid receptor) has been
discovered recently and is involved in pain perception and immune
function [1-3]. The regulation of the ORL-1 receptor in patients
with systemic inflammation has not been elucidated yet. This study
investigates the influence of different doses of LPS on ORL-1
expression in peripheral blood cells ex vivo.

Methods: Human whole blood from healthy volunteers was cul-
tured at 37°C and 5% CO, without LPS or LPS 0.1 ng, 10 ng and
100 ng/ml for 3, 6, 12 and 24 hours. Reverse transcriptase poly-
merase chain reaction (rt-PCR) using specific primers was per-
formed and RNA contents was estimated by semiquantitative
analysis employing a housekeeping gene as internal standard.
Southern blot analysis and hybridisation to a specific DIG-labeled
probe confirmed the identity of the ORL-1 transcripts.

Statistics: Mean = SEM, repeated measures ANOVA.

Influence of endotoxin adsorption to immunity

Results: ORL-1 receptor was expressed constitutively in human
peripheral blood cells. Mean baseline expression resulted in a ratio
of ORL/GAPDH of 1.0 + 0.07. Semiquantitative rt-PCR revealed a
dose and time dependent down regulation of ORL-1 expression
(P<0.05). Incubation with LPS 0.1 ng/ml decreased the ratio
ORL/GAPDH from 0.95 *+ 0.06 at 3 hours to 0.19 + 0.02 at
24 hours. In contrast, incubation with LPS 100 ng/ml already sup-
pressed the ORL-1 message after 3 hours of incubation. Southern
blot analysis and hybridisation proved the specificity of the ampli-
fied PCR products for ORL-1 transcripts.

Conclusions: Endotoxin decreased ORL-1 expression in human
peripheral blood cells. The results suggest that the ORL-1 receptor
is involved in immune response to infection.
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S Kanesaka, S Uda, M Kuzume, Y Takahashi

Department of Emergency & Critical Care Medicine, Showa University Fujigaoka Hospital, 1-30 Fujigaoka Aobaku, Yokohama, Japan

The influence of direct hemoperfusion using polymyxin B immobi-
lized fiber (PMX) to immunity was studied in severe septic patients
with organ dysfunction. Thirty-four cases whose mean age and
APACHE Il were 59 years and 23 were treated by the PMX in 50
times. They were divided into the detectable (>10 pg/ml, n = 27)
and non-detectable (n = 23) endotoxin group, analyzed before PMX
by colorimetric limulus test with chromogenic substrate (Toxicolor).
After PMX, mean arterial pressure and systemic vascular resistance
index were significantly increased in both groups. Endotoxin, neu-
trophils and monocytes were significantly decreased from 76.4 *
19.5 to 64.8 = 17.8 pg/ml (P = 0.0158), from 14810 £ 2020 to

9990 £ 1660/mm?3 (P = 0.0002), and from 688 + 103 to 512 +
99/mm3 (P = 0.0087) respectively in the D group, while lympho-
cytes were decreased not significantly in both groups. Furthermore
IL-6 was significantly decreased from 958 * 437 to 722 + 296
pg/ml (n = 37, P=0.0495), IL-8 and CD4 were significantly
increased from 162 £ 80 to 195 = 114 pg/ml (=31, P=0.0456)
and from 31 + 4 to 34 £+ 3% (n= 14, P =0.0091) respectively, but
TNFo and IL-1B did not change significantly. These results indi-
cated that the therapy with PMX in severe sepsis could be going to
end the response of innate immunity and induce the adaptive immu-
nity, so that it would be helpful for hemodynamic stability.
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Influence of mast cells on leukocyte-independent plasma extravasation during endotoxemia

A Walther*, M Jager*, A Secchi*, W Schmidt*, MM Gebhardt, E Martin*, H Schmidt*
*Department of Anesthesiology, and "Department of Experimental Surgery, Ruprecht-Karls-University, Im Neuenheimer Feld 110, 69120

Heidelberg, Germany

Introduction: Endotoxemia is characterized by increased
microvascular permeability. Endothelial factors and mast cell acti-
vation seems to promote microvascular permeability independently
from leukocyte adherence [1]. The aim of our study was to investi-
gate the influence of mast cells on leukocyte-independent
microvascular permeability changes. Therefore, microvascular per-
meability was determined during endotoxemia after inhibition of the
L-selectin mediated leukocyte-endothelium interaction by fucoidin.
Mast cells were either degranulated with compound 48/80
(CMP48/80) prior to the experiment or pre-treated with the mast
cell stabilizing agent cromolyn.

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 start of a con-
tinuous infusion of endotoxin (groups A-C, n = 8 each). Animals
underwent laparotomy and the mesentery was exposed beneath an
in vivo videomicroscope. MCA was determined in vivo by superfu-
sion of the mesentery with ruthenium red. MP was measured using
fluorescein isothiocyanate (FITC) labeled albumin. Leukocyte—
endothelial interaction was blocked by fucoidin 10 min before
laparotomy in groups A, B, and C. Animals in group B additionally
received CMP48/80 (1 mg/kg b.w. i.p.) 48 h before the start of the

experiment. Animals in group received cromolyn (20 mg/kg b.w.
i.v.) prior to baseline measurement followed by a continuous super-
fusion of the mesentery with cromolyn. Group D (control, n=8)
only received equivalent volumes of NaCl 0.9%. Statistical analysis
was performed using student’s t-test. A P value < 0.05 was con-
sidered significant.

Results: In the endotoxin and fucoidin treated groups (A-C), LA
was attenuated to levels similar to control group (D). Endotoxin-
induced MCA was prevented in both the CMP48/80- and the cro-
molyn-treated animals (groups B + C) (P < 0.05 vs group A).
However, in the CMP48/80- and the cromolyn-treated groups the
endotoxin-induced increase in microvascular permeability tended
to be reduced too, but without being significant (P> 0.05 vs group
A). Differences in MP between group A and the control group were
significant at 120 min.

Conclusions: The results of this study demonstrate that mast cells
are only less involved in the pathophysiology of leukocyte-indepen-
dent plasma extravasation during endotoxemia. Further patho-
mechanisms must be discussed.

References:
1. Kubes P: Am J Physiol 1996, 271:H2438-H2446.

Reactive haemophagocytic lymphohistiocytosis: a frequent finding in immunosuppressed patients with multiple organ failure

G Auzinger*, J Devlin*, PG O’Callaghan*, ND Heatont, GJ Mufti¥, JA Wendon*
*Institute of Liver Studies, 'Department of Transplant Surgery, and *Department of Haematological Medicine, King’s College Hospital,

Denmark Hill, London SE5 9RJ, UK

Reactice haemophagocytic lymphohistiocytosis (HLH) is a highly
underdiagnosed condition in Adult Intensive Care. It is character-
ized by a non-malignant proliferation of histiocytes with phagocyto-
sis of haematopoietic cells, resulting in cytopenia of at least two cell
lines. The acquired form of HLH has been associated with infec-
tions, neoplasms, autoimmune diseases and immunosuppression.

Methods: Retrospective review of 15 patients who developed
reactive HLH during their stay in the Liver Intensive Care Unit
between January and November 2000. Predictors for survival were
calculated using a non-parametric Mann—Whitney U-test.

Results: Admission diagnosis was fulminant hepatic failure in six
patients, two patients presented with sepsis and chronic liver
disease and seven patients following liver transplantation. All
patients were in multiple organ failure (MOF) and severely throm-
bocytopenic (median 32 x 109), despite platelet support in 13
patients, at the time of diagnosis. Twelve patients received
immunosuppressive medication. Among the post transplant
patients, six tested positive for CMV DNA and were treated with
Ganciclovir. Ten patients died, two are still requiring intensive care
treatment and three have been discharged from ITU (two from hos-
pital). Survivors had significant lower SOFA scores at the time of
HLH diagnosis, a significant higher, unsupported platelet count 7
days after diagnosis and high dose gamma-globulin therapy and a
trend towards a shorter stay on mechanical ventilation (Table — all
parameters median and range).

Table

All patients ~ Non-survivors  Survivors P value
Apache Il 17 (8-32) 21 (10-32) 16 (8-17) 0.07
SOFA 16 (7-21) 16 (11-21) 9(7-12)  0.009
Platelets day 0 32 (4-59)  30.5 (4-59) 35 (34-38) 0.3
Platelets day 7 45 (11-2566) 36 (11-63) 130 (85-256) 0.004
Duration MV 13 (6-61) 24 (7-61) 10 (6-10) 0.07

Conclusion: Reactive HLH should be suspected and excluded in
all thrombocytopenic patients with MOF. This is especially true for
the immunosuppressed post transplant population. The diagnosis
of HLH in these patients is associated with a poor prognosis.

Reference:

Stephan F et al: Role of hemophagocytic histiocytosis in the etiology of
thrombocytopenia in patients with sepsis syndrome or septic shock.
Clin Infect Dis 1997, 25:1159-1164.
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Dexamethasone effect on sFas/sFas ligand following cardiopulmonary bypass

U Joashi, SM Tibby, A Mayer, A Durward, C Turner, IA Murdoch

Department of Paediatric Intensive Care, Guy's Hospital, London SE1 9RT, UK

Introduction: Steroids decrease systemic inflammation following
cardiopulmonary bypass (CPB). Membrane bound Fas is a recep-
tor found on many cells, which stimulates apoptosis when cleaved
by Fas ligand (FasL). FasL also has a proinflammatory role and is
released following ischaemia-reperfusion. We wished to investi-
gate the time course of release of the soluble forms of Fas and
FasL (sFas, sFasl) post CPB, and whether steroid pre-treatment
altered the response.

Method: Twenty-seven children with congenital heart disease were
studied, median (IQ) age 7 (0.4—10) months. Patients were given
0.25 mg/kg dexamethasone (DEX) (n = 18) or no DEX (n = 14) at
induction of anaesthesia. Groups were well matched in terms of
age, type of operation, length of CPB, cross clamp, and circulatory
arrest (all P> 0.15). sFas, sFasL and interleukin (IL) 6 (a marker of
cytokine response) were measured over 24 hours by double sand-
wich ELISA.

Results: DEX significantly blunted the release of IL6 and sFas, but
not sFasL. The DEX group exhibited a decreased clinical inflamma-
tory response post CPB as evidenced by a lower temperature, less
colloid requirement, chest drain loss, acidosis, hyperlactataemia
and coagulopathy (all P < 0.05).

Conclusion: DEX blunts IL6 and sFas but not sFasL release fol-
lowing CPB, attenuating clinical inflammatory response. The signifi-
cance of the sFas response is unclear; this may be a passive
marker of a decreased inflammatory response but decreased levels
may also negatively influence apoptosis/inflammation by being less
able to ‘mop-up’ excess membrane and soluble FasL.

Figure
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