Contents

P1

P2

P3

P4

P5

P6

P7

P8

P9

P10

P11

P12

P13

A new adjunctive system to obtain higher PaO, with
nasal cannula or catheter: double trunk mask
G Bodur, F Duprez, A Laghmiche, E Gatera

Model-based neuro-fuzzy control of FiO, for
intensive care mechanical ventilation
HF Kwok, GH Mills, M Mahfouf, DA Linkens

Comparison of closed with open tracheal aspiration
system 3
A Sanver, A Topeli, Y Cetinkaya, S Kocagéz, S Unal

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

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

Cricothyroidotomy for elective airway management
in critically ill trauma patients
SM Wanek, EB Gagnon, C Rehm, RJ Mullins

Comparison of two percutaneous tracheostomy
techniques

i® Akinci, P Ozcan, S Tudrul, N Cakar, F Esen, L Telci,
K Akpir

Percutaneous tracheostomy in patients with ARDS
on HFOV
S Shah, M Read, P Morgan

The dilatational tracheotomy — minimally-invasive,
bed-side, inexpensive — but safe?
MG Baacke, | Roth, M Rothmund, L Gotzen

Combination stenting for central airway stenosis
J Nitadori, K Furukawa, N lkeda, H Tsutsui,
H Shimatani, C Konaka, H Kato

Ulcerative laryngitis in children admitted to
intensive care
M Hatherill, Z Waggie, L Reynolds, A Argent

Bronchial asthma in intensive care department: the
factors influencing on exacerbation severity
TA Pertseva, KE Bogatskaya, KU Gashynova

Severe BOOP
M Mer, R Taylor, GA Richards

P14

P15

P16

P17

P18

P19

P20

P21

P22

P23

P24

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

Facial continuous positive airway pressure therapy
for cardiogenic pulmonary oedema: a study of its
efficacy in an emergency department setting within
the UK

C Read, JJ MclInerney, N O’Connor, M Norwood,

PA Evans

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

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

S Milanov, M Milanov

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

JAS Ball, R Cusack, A Rhodes, RM Grounds

Optimal method of flow and volume monitoring in
patients mechanically ventilated with
helium-oxygen (He-0,) mixtures

JAS Ball, A Rhodes, RM Grounds

Lessons learned from airway pressure release
ventilation
LJ Kaplan, H Bailey

Patient controlled pressure support ventilation
D Chiumello, P Taccone, L Civardi, E Calvi, M Mondino,
N Bottino, P Caironi

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

A Bruhn, F Apablaza, F Bernucci, V Segovia, P Zuiiga,
G Hernandez, L Castillo, G Bugedo

Abstract withdrawn

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

GA Richards, H White, M Hopley

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

S Tugrul, N Cakar, 10 Akinci, P Ergin Ozcan, M Tugrul,
F Esen, L Telci, K Akpir


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

Critical Care Vol 5 Suppl 1

P25

P26

P27

P28

P29

P30

P31

P32

P33

P34

P35

P36

Contents

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 Aliverti, R Dellaca

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

P Dostal, V Cerny, R Parizkova

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

K Kokkinis, P Manolopoulou, J Katsimpris, S Gartaganis

Effects of lung recruitment and PEEP after CPB on
pressure—-absolute volume curves
T Dyhr, A Larsson

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

C Yardimci, G Meyanci, H Oz, | Paksoy

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 Aliverti, R Dellaca, L Gattinoni

Effect of prone position on pulmonary vascular
permeability in acute respiratory distress syndrome
D McAuley, S Giles, F Gao

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

TR Neubert, R Stiletto, L Gotzen

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

M Matejovic, R Rokyta, P Radermacher, A Krouzecky,
V Sramek, | Novak

Alterations in bronchoalveolar lavage fluid in
fulminant hepatic failure

C Routsi, G Kostopanagiotou, B Smyrniotis, El Kitsiouli,
ME Lekka, G Nakos

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

U Zils, A Holzmann, MM Gebhardt, H Schmidt, E Martin

Partial liquid ventilation (PLV) vs conventional
mechanical ventilation (CMV) with high PEEP and
moderate tidal volume (V) in acute lung injury in
piglets

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

P37

P38

P39

P40

P41

P42

P43

P44

P45

P46

P47

P48

Acute versus subacute haemorrhagic shock
evaluated in an isolated perfused rat lung model
M Chalier, M Licker, M Jorge-Costa, J Hantson,

DR Morel

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

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

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

S Shah, P Mehta, J Salmon, N Stallard

Hospital-acquired respiratory infection in patients
admitted in ICU
T Cardoso, LM Lopes, AH Carneiro

Risk factors for early-onset respiratory infection in a
general intensive care unit (ICU)
LM Lopes, T Cardoso, AH Carneiro

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

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

S Nseir, C Dipompeo, T Onimus, S Beague,

B Grandbastien, M Erb, F Saulnier, D Mathieu,

A Durocher

Surveillance tracheal aspirate in ventilator
associated pneumonia (VAP)

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

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

Specific multigenotypic diagnosis of nosocomial
pneumonia in ICU
M Pirard, P-F Laterre, M Bouyer, M Reynaert, J-L Gala

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



P49

P50

P51

P52

P53

P54

P55

P56

P57

P58

P59

P60

Systemic inflammatory response during ventilator-
associated pneumonia

C Lepousé, B Hamou Ouali, A Zohir, J Cousson,

JL Suinat, A Léon

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

M Baacke, L Gotzen, R Lefering, R Stiletto

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

Procalcitonin in autoimmune disease with sepsis
U Leonhardt, M Werner, L Engelmann

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

Increased concentrations of procollagen type Il
peptide in the evolution of septic phenomenon. An
indicator of organ damage and fibrinogenesis?
(Preliminary data results)

A Mavrommatis, S Papanicolaou, E Kostadelou,

| Andrianakis, M lkonomou, E Zakynthinos, G Katsaris,
S Zakynthinos

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

A Turler, NT Schwarz, E Turler, BA Moore, JC Kalff,
AJ Bauer

Neutrophil apoptosis, phagocytosis and oxidative
metabolism in septic patients

PS Martins, MA Dalboni, M Cendoroglo, S Blecher,
EG Kallas, R Saloméao

Immunological monitoring in ICU patients:
immunomodulation for compromised host
N Takeyama, S Miki, T Tanaka

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

Y Imamura, T Yokoyama, E Hiyama, Y Takesue,

T Sueda, S Zedler, E Faist

T-cell-subpopulations in septic patients
U Leonhardt, U Wagner, M Werner, L Engelmann

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

P Myrianthefs, E Boutzouka, A Papalois, K Venetsanou,
M Kouloukousa, G Fildissis, C Kittas, G Baltopoulos

P61

P62

P63

P64

P65

P66

P67

P68

P69

P70

P71

P72

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

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

G Meyanci, F Cosan, H Oz

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

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

A Perner, SE Nielsen, J Rask-Madsen

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 Moldawer, M Georgieff, EM Schneider

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

M Furebring, L Hakansson, P Venge, A Siegbahn,
B Nilsson, J Sjélin

Terminal complement complex in porcine septic
shock with substantial capillary leak syndrome
M Cobas-Meyer, G Marx, F Kube, B Vangerow,

T Schuerholz, J Schmidtko, M Winkler, KF Gratz,

M Leuwer, H Rueckoldt

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

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

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

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

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

The influence of endotoxin on the expression of the
ORL-1 receptor
UM Stamer, Q Shu, A Hoeft, F Stiiber

Influence of endotoxin adsorption to immunity
S Kanesaka, S Uda, M Kuzume, Y Takahashi


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

Critical Care Vol 5 Suppl 1

P73

P74

P75

P76

P77

P78

P79

P80

P81

P82

P83

P84

Contents

Influence of mast cells on leukocyte-independent
plasma extravasation during endotoxemia

A Walther, M Jager, A Secchi, W Schmidt,

MM Gebhard, E Martin, H Schmidt

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

G Auzinger, J Devlin, PG O'Callaghan, ND Heaton,
GJ Mufti, JA Wendon

Dexamethasone effect on sFas/sFas ligand
following cardiopulmonary bypass

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

Moderate hypothermia during cardiac surgery
provides hepatic protection by modifying the
balance between gene expression of TNFo and IL10
M Qing, JF Vazquez-Jimenez, B Klosterhalfen,

K Schumacher, BJ Messmer, G von Bernuth,

M-C Seghaye

Influence of cardiac surgery on immune
competence in children

D Kunz, K Schumacher, J Germar, | Franke,
AM Gressner, G von Bernuth, M-C Seghaye

Earlier extubation using axillary temperature as the
endpoint for rewarming following hypothermic
cardiopulmonary bypass

MA Kai, MJ Herbertson, RS Gill

An effective aspiration method of purulent
abdominal fluid for preventing abdominal sepsis
Y Moriwaki, K Yoshida, YT Kosuge, K Uchida,

T Yamamoto, M Sugiyama

Catheter-related infections (CRI) after guidewire
exchange of subclavian catheters compared to CRI
after direct placement of the catheter

H Bardouniotou, M Vidali, F Tsidemiadou,

H Trika-Grafakou, PhM Clouva-Molyvdas

Low dose pentoxifylline (PTX) reduces mortality in
an animal model of acute hepatic and multi-organ
failure

TM Rahman, HJF Hodgson

Differences in iNOS inhibition in an animal model of
acute hepatic and multi-organ failure
TM Rahman, HJF Hodgson

Effects of a dual inhibitor of TNF-o and IL-1 on
lipopolysaccharide-induced lung injury in rats
D Yoshinari, | Takeyoshi, Y Koibuchi, S Ohwada,
T Yokoe, Y lino, K Matsumoto, Y Morishita

Agreement between Multiple Organ Dysfunction
(MOD) and interleukin (IL)-6 levels at baseline in
septic patients: a post hoc analysis from the
MONARCS trial

J Marshall

P85

P86

P87

P88

P89

P90

P91

P92

P93

P94

P95

P96

P97

Baseline characteristics of patients with and
without hypercoaguable sepsis and the effect of
afelimomab on mortality: a post hoc analysis from
the MONARCS trial

E Panacek, S Johnson, D Johnson, T Albertson,

J Marshall, B Barchuk, L Teoh

Effect of PMX-DHP according to differences in
infection site

T Ikeda, K Ikeda, T Onizuka, H Suzuki, K Suzuki,
H Ohashi, J Sakurai, N Matsuno

Early respiratory infection in patients admitted in
ICU: microbiological profile and effectiveness of
initial therapy

T Cardoso, LM Lopes, AH Carneiro

Cost/benefit analysis of initial cultures in the
management of acute burns
PL Miller, F Matthey

The utility of routine wound surveillance cultures in
the management of burn injury
PL Miller, F Matthey

Attributable mortality in critically ill patients with
bacteremia involving methicillin susceptible (MSSA)
and methicillin resistant Staphylococcus aureus
(MRSA)

S Blot, K Vandewoude, E Hoste, F Colardyn

Prescription of antibiotics in a neonatal intensive
care unit

L Maury, S Cantagrel, S Thionois, C Chamboux,

S Cloarec, J Laugier

ICU-acquired infections on a patient-to-patient
antibiotic rotation policy in ICU

L Lorente Ramos, J Malaga Gil, M Lecuona Fernandez,
C Revert Gironés, T Delgado Melian, ML Mora
Quintero

Cefepime in critically ill patients: continuous
infusion versus intermittent regimen

B Georges, S Saivin, P Cougot, JF Decun, P Andrieu,
M Archambaud, Ch Roche, B Chaminade, R Fuzier,
M Mazerolles, Ch Suc, G Houin, | Lavrard, K Samii,
Ch Virenque

Leptospirosis and acute respiratory failure: report of
34 cases
SRR Vieira, JS Brauner

Comparison of two cohort of patients with severe
tetanus in ICU
JS Brauner, SRR Vieira, SS Affonso

Multiorgan failure in malaria: what we have learned
over the past 10 years
B Zeippen, | Joubert, C O'Reilly

Malaria and the HIV virus: is there any interaction?
| Joubert, B Zeippen, C O'Reilly



P98

P99

P100

P101

P102

P103

P104

P105

P106

P107

P108

P109

P110

Undiagnosed tuberculosis as the reason of failure
in treatment of critical care patients
IY Shpaner

Risk factors for Candida colonization/infection in
non-neutropenic medical critically ill patients

J Nolla, C Ledn, R Jorda, MA Leon, MJ Pontes,

M Casado

Therapeutic variability in the treatment of Candida
colonization/infection in non-neutropenic critically
ill patients

C Ledn, J Nolla, R Jorda, MA Ledn, MJ Pontes, A Loza

Lipopolysaccharides-induced interleukin-8
production is inhibited by antithrombin
E Gray, R lampietro, P Souter, J Rémisch, S Poole

Distinct antithrombin Il preparations deactivate
IL-8-induced neutrophil chemotaxis with different
potency

N Kaneider, S Dunzendorfer, CJ Wiedermann

Specific deactivation of monocyte and lymphocyte
migration by antithrombin IlI

C Reinisch, N Kaneider, A Rabensteiner,

S Dunzendorfer, J Rémisch, CJ Wiedermann

Control of DIC after administration of ATIII in ICU
septic patients

S Vasiliagou, E Andoniadou, A Bekridelis, K Kyparissi,
| Galatianos, X Lagoudaki, O loannou, T Varvataki,
CH Boboti, D Andoniadou

Incidence and implications of coagulopathy in
medical intensive care patients

R Strauss, M Wehler, D Kreutzer, K Mehler, A Mueller,
C Koebnick, EG Hahn

Efficacy of substitution therapy with PPSB
concentrate in intensive care patients

RD Fitzgerald, A Zalewski, W Oczenski, H Haumer,
H Krenn, S Schwarz

Assessment of rVlla as a universal haemostatic
agent in a model of haemodilution
S Chillala, PA Evans, KJ Pasi

Measurement of serum transferrin receptor (sTfR)
in critically ill patients

S Kolias, H Nikolaou, P Eleftheriadi, N Sakarelou,

A Fortis, M Laskou, N Maguina

How we reduce allogenic blood transfusions in the
patients undergoing surgery of ascending aorta

D Radojevic, Z Jankovic, B Calija, M Jovic,

B Djukanovic

Hyperdynamic circulation following
cardiopulmonary bypass predisposes to
postoperative bleeding

R Taneja, JP Yared, J Hammel, MS O’Connor, S Insler,
NJ Starr

P111

P112

P113

P114

P115

P116

P117

P118

P119

P120

P121

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

Regional release of tissue-type plasminogen
activator in sepsis: effects of volume resuscitation
H Seeman-Lodding, A Fagerberg, A Nyberg,

M Ahlqvist, A Aneman

The effect of the combined administration of
colloids and Ringer’s Lactate on the coagulation
system — an in vitro study using
thrombelastography (roTEG®)

D Fries, P Innerhofer, A Klingler, U Berresheim,

A Calatzis, W Schobersberger

Large volume resuscitation with hydroxyethyl starch
(HES) in lactated Ringer’s (LR) solution restores
perfusion, minimally induces hyperchloremia or
impairs coagulation

LJ Kaplan, H Bailey

Advantages of 6% hydroxyethyl starch 130/0.4
(Voluven®) at repetitive high dose levels in patients
with severe cranio-cerebral trauma

ThA Neff, C Jungheinrich, M Doelberg, A Sauerland,
DR Spahn, R Stocker

Effects on general safety and coagulation after
long-term, high-dose volume therapy with 6%
hydroxyethyl starch 130/0.4 in patients with acute
ischemic stroke. Results of a randomized, placebo-
controlled, double-blind study

MT Grauer, D Baus, R Woessner, F Bepperling,

T Kahles, S Georgi, O Bianchi, J Treib

No evidence of excess mortality in patients
receiving human albumin: a meta-analysis of
randomized controlled trials

MM Wilkes, RJ Navickis

Evaluation of early and late histamine release by
three standard volume substitutes
| Celik, D Duda, B Stinner, H Gajek, W Lorenz

Pharmacokinetics and tolerability of intravenous
infusion of the new hydroxyethyl starch 130/0.4
(6%) in 19 subjects with mild to severe renal
impairment: terminal half life and peak
concentration (C,,,) remain unaffected

C Jungheinrich, R Scharpf, M Wargenau, F Bepperling

Comparison of ultrasound muscle thickness
measurements in ICU patients in muscle groups
known to undergo atrophy vs muscle groups that
do not undergo atrophy

M Moukas, F Takis, K Mandragos, E Palli, | Dimitrakaki,
E Panou, M Vassiliou

Some metabolic and hormonal aspects of enteral
nutrition
E Havel, L Sobotka, V Blaha, D Solichova, R Hyspler,
Z Zadak

Endoscopically placed naso-jejunal feeding tubes in
ICU patients: a retrospective review
AL Jukes, M Smithies


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

Critical Care Vol 5 Suppl 1

P122

P123

P124

P125

P126

P127

P128

P129

P130

P131

P132

P133

Contents

A novel technique for nasoduodenal feeding tube
placement in critically ill patients
RJ Young, MJ Chapman, R Fraser, D Chorley, S Creed

Enteral glutamine feeding and some aspects of
immune function in intensive care patients
AM Venhuizen, L Bell, CS Garrard, LM Castell

A glutamine containing dipeptide in high
concentration be given safely via the peripheral
route in ICU-patients

A Berg, E Forsberg, J Wernerman

Serum amylin correlates with delayed gastric
emptying in critically ill children

A Mayer, S Skellett, A Durward, SM Tibby, C Turner,
N Dalton, IA Murdoch

The effect of lactulose on tolerance of gastric
feeding in long term ICU patients

V Zvonicek, P Sevcik, M Votava, P Ondrovcik, | Sas,
R Kraus, V Sramek

Investigation of insulin clearance in septic patients
with glucose intolerance: analysis under strict
blood glucose control by means of artificial
pancreas

M Hoshino, Y Haraguchi, M Sakai, K Hayashi,

N Miyayama, H Saegusa, H Ohsawa

Comparative analysis of two different total
parenteral nutrition delivery systems
S Milanov, M Milanov

Influence of an intravenous fish oil emulsion on
monocyte—-endothelial interactions

B Nohé, H Ruoff, T Johannes, C Zanke, HJ Dieterich,
K Unertl

Sepsis progression is associated with a gradual
depletion of both insulin-like growth factor | (IGF-1)
and insulin-like growth factor binding protein-3
(IGFBP3) and a progressive elevation of growth
hormone (GH) serum levels

A Mavrommatis, S Papanicolaou, E Kostadelou,

A Kotanidou, A Malefaki, G Katsaris, S Zakynthinos

The effect of enteral and parenteral nutrition on
blood and respiratory tract immunoglobulins in
intensive care unit patients

M Moukas, K Mandragos, K Schulpis, E Pallj,

| Alamanos, A Karavas, | Giannopoulou, A Dimitrakaki,
M Vassiliou

Noninvasive monitoring capnometry for continuous
monitoring of metabolic status in pediatric diabetic
ketoacidosis (DKA)

TJ Abramo, RA Wiebe, E Garcia, A Bracken, S Scott

Serial measurements of energy expenditure in
critically ill children: optimizing nutritional therapy?
G de Klerk, WCJ Hop, M de Hoog, KFM Joosten

P134

P135

P136

P137

P138

P139

P140

P141

P142

P143

P144

P145

Oxygen consumption in critically ill patients: the
relation between calculation by Fick’s principle and
measurement by gas-mixing chamber indirect
calorimetry

F Ragab, YL Sakr, H Khaled, S Mokhtar

Calculation of unmeasured anions fails to assist
outcome prediction in patients in the adult intensive
care unit

RJ Cusack, P Lochhead, B Jordan, S Perry, JAS Ball,

A Rhodes, ED Bennett

Elevated blood lactate concentration in psychogenic
hyperventilation
S Desplenter, DC Knockaert

Need for cardiac output monitoring in elderly
trauma patients determined by base deficit

D Ziegler, K Blackburn, C Eisenstein, D McReynold,
F Garcia, C Webber, T Connors, G Tellez

Pulomary lactate production in septic patients with
and without ARDS
E Silva, A Garrido, CSV Barbas, C Hoelz, E Knobel

Relationship among sigmoid pHi, blood lactate and
outcome in surgical patients of abdominal aortic
aneurysm

A Donati, O Cornacchini, S Loggi, R Giretti, G Conti,
C Girilli Cicilioni, G Pagliericcio, P Pelaia, P Pietropaoli

Correlation of stress ulceration in the critically ill
patients to APACHE score and role of Helicobacter
pylori

M Youssef, A Abd El-Fattah, S El-Attar, H Mowafi,

S Mokhtar

Peptic ulcer bleeding in intensive care unit (ICU):
a prospective, controlled, randomized study
P Skok, A Sinkovic, D Ceranic, M Pocajt

Molecular proinflammatory mechanism in the
intestinal muscularis following intestinal
manipulation

JC Kalff, NT Schwarz, C Hierholzer, A Turler, A Hirner,
AJ Bauer

Continuous multi-parameter tissue monitoring
during shock and resuscitation

CA Sims, M Menconi, | Shim, C Ochoa, J Monarca,
J Clavjio, JC Puyana

Relationship between superior (Pg), inferior (Py,c)
vena cava and bladder (P¢yg1) pressure

N Markou, P Myrianthefs, E Boutzouka, M Rizos,

C Apostolakos, G Baltopoulos

Effects of epinephrine, norepinephrine and
phenylephrine on regional and microcirculatory
blood flow during sepsis

V Krejci, LB Hiltebrand, GH Sigurdsson



P146

P147

P148

P149

P150

P151

P152

P153

P154

P155

P156

P157

P158

Dose-response of arginine-vasopressin (AVP) on
blood pressure (MAP), renal macro and micro
cortical and medullary flows in anesthetized rabbits
M Albert, MR Losser, D Payen

Corticosteroids reduce inotrope requirements in
hypotensive liver failure
R Harry, ] Wendon

Do beta-adrenergic drugs increase microcirculatory
blood flow in the gut in sepsis?
LB Hiltebrand, V Krejci, GH Sigurdsson

Clinical evaluation of a noninvasive method to
measure cardiac output
J Reutershan, T Kapp, R Fretschner

Pulmonary embolism detected by transesophageal
echocardiography during cemented total hip
surgery: the effects on hemodynamic,
hemogasanalytic, and pulmonary shunt values

MJ Koessler, R Fabiani, H Hamer, RP Pitto

Continous right ventricular monitoring under lysis
with rt-PA in acute pulmonary embolia
SM Christoph, JC Lewejohann, E Muhl, HP Bruch

Pulse oximeter waveform analysis as a measure of
circulatory status
PM Middleton, A Retter, JA Henry

Positive correlation between daily changes of initial
distribution volume of glucose and cardiac output
following subtotal esophagectomy

H Okawa, H Ishihara, T Iwakawa, T Tsubo, A Matsuki

Hemodynamics changes induced by volume
expansion measured by PiCCO® system: the post-
expansion effect

P Cougot, O Puyoo, O Anglées, B Georges, JF Decun,
Ch Roche, Ch Virenque, B Cathala, M Génestal,

K Samii

Usefulness of an expert software for hemodynamic
evaluation: results of the HEMODYN™ Survey
P Squara

Measured and calculated SvO,: do they alter clinical
decisions?

P Myrianthefs, C Ladakis, G Fildissis, S Pactitis,

A Damianos, V Lappas, G Baltopoulos

Comparison of two thermodilution devices for
postoperative care in patients with aneurysmal
subarachnoid hemorrhage

S Wolf, L Schiirer, R Dietl, H Gumprecht, HA Trost,
ChB Lumenta

Correlation of the monitorization with continuous
esophageal echo-Doppler in critically ill patients.
L Natera-Ramirez, JE Colomé-Ruiz, D Rubio-Payan,
JC Lescas-Vazquez, E Rivero-Sigarroa,

M Méndez-Beltran, G Dominguez-Cherit

P159

P160

P161

P162

P163

P164

P165

P166

P167

P168

P169

P170

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

Accuracy of blood volume measurement using an
integrated fiberoptic monitoring system in septic
shock

G Marx, M Cobas Meyer, T Schuerholz, B Vangerow,
T Simon, KF Gratz, M Leuwer

Troponin | concentrations of shed blood in early
postoperative period after coronary operations
AA Peivandi, S Vulcu, M Dahm, D Peetz, G Hafner,
H Oelert

Apoptosis and oxygen free radicals after
interventional reperfusion in acute myocardial
infarction: diagnostic value and prognostic
implications

K Mashhour, S Abd EI-Shafy, H EI-Ghawaby,

A El-Naggar, A Abd El-Azziz, A EI-Sherif, M Mokhtar

Effects of glycoprotein llb/llla receptor blocker
(tirofiban) in acute coronary syndromes
angiographic, scintigraphic and molecular biology
studies

A Rizk, AA El-Fattah, O Tayeh, A El-Naggar, AA El-Aziz,
M Ashraf, H EI-Ghawaby, M Sayed, S Mokhtar

Early stenting vs conservative treatment after
thrombolysis in acute myocardial infarction:
results of a randomized trial

B Hammer, B Scheller, M Bhm, B Hennen

Myocardial infarction on elder 80 years old patients:
women handicap

L Lorente Ramos, M Martin Velasco,

R Medina Sanchez, JJ Valencia Vera

Epidemiology of gender-related differences
arrhythmias in the ICU

U Priglinger, P Reinelt, M Koreny, G Delle Karth,
A Geppert, R Berger, G Heinz

A circadian pattern of occurrence of ventricular
tachycarda and atrial fibrillation is present during
periods of analgosedation

G Heinz, P Reinelt, M Koreny, G Delle Karth, R Berger,
A Geppert

Intra-hospital response to cardiac arrest in Rome
area
F Cavallaro, C Sandroni, P Fenici, G Ferro, A Valente

Sudden death resuscitation announcing acute
myocardial infarction: early outcome and mortality
factors

Y Gottwalles, O Katz, J-M Boulenc, J-P Monassier,

P Couppié, M Hanssen

Quality of life after cardiac arrest — evaluation with
EQ-5D
C Granja, G Cabral, L Guerreiro, A Vieira, AT Pinto

Epidemiological study of burns in Kurdistan
province, Iran
B Groohi, R Alaghehbandan


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

Critical Care Vol 5 Suppl 1

P171

P172

P173

P174

P175

P176

P177

P178

P179

P180

P181

P182

P183

P184

Contents

Pre-hospital emergency care in remote areas in
Jordan
SM Abbadi

A report on emergency service by ambulance with
doctor on board of the Emergency Department of
Prato, Italy

PM Olia, TV Mollica, E Vanni

Impact of interhospital intensive care unit transfers
NW Knudsen, WJ Fulkerson, SN Vaslef, MW Sebastian

Hypothermia is a marker for adequacy of
resuscitation in severe truncal injury

SG Frangos, N Atweh, MJ Pineau, SM Kavic, ME vy,
PP Possenti, D Bandanza, SJ Dudrick

Survival and recovery after pediatric hypothermic
immersion injury achieved through coordinated
multidisciplinary approach

B Simon, P Letourneau, AB Schwartz, S Lieberman,
R Courtney, KF Lee

Diggnosis: heart contusion
R Splechtna, L Pokorny, E Hugkova, D Nalos, P Obruba

Long-term follow up of traumatic multiple rib
fractures
K Kawamae, Y lkegami, C Tase

Decompressive craniectomy as an ultimate therapy
for post-traumatic brain swelling

R-D Stenger, S Mukodzi, W Kleist-Welch Guerra,

J Piek, J-U Miller, H Wiersbitzky, R-M Gaab

Cerebral blood flow and oxidative metabolism
during human endotoxaemia
K Maller, Gl Strauss, J Quist, L Fonsmark, BK Pedersen

The role of the adrenergic system in septic
encephalopathy
DC Davies, NK Parmar, R Moss, D Tighe, ED Bennett

Prognostic features and outcome of surgically
treated aneurysmal subarachnoid haemorrhage
G Tsaousi, A Efthimiou, P Selviaridis, D Vasilakos,
M Yannakou

Intracranial pressure monitoring in patients with
subarachnoid haemorrhage

M Cormio, G Citerio, M Cortinovis, S Celotti, A Conti,
L Mazza, A Pesenti

A novel signaling pathway to facilitate synaptic
transmission in the cerebral cortex
SM Smith, JB Bergsman, RH Scheller, RW Tsien

Feasibility and advantages of normothermia in
patients with acute cerebral damage: preliminary
results of a prospective randomised study

M Cormio, L Barile, G Citerio, G Portella, E Colombo,
A Pesenti

P185

P186

P187

P188

P189

P190

P191

P192

P193

P194

P195

Plasma sodium and sodium balance following sub-
arachnoid haemorrhage (SAH)
MP Margarson, V Sazhin, M Magnaye, S Finfer

Secretion pattern of melatonin after head injury
T Pararrigopoulos, A Melissaki, G Kribeni, A Efthymiou,
M Sartzi, X Geronicola, A Zissimopoulos, N Baziotis

Influences of different bypass modalities and body
core temperatures during extracorporal circulation
(ECC) on pathomorphological and
immunohistochemical changes in the pig brain

HH Hovels-Grich, B Hermanns, S Liicking, M Qing,
D Kunz, JF Vazquez-Jimenez, BJ Messmer,

G von Bernuth, M-C Seghaye

Clinical utility and reliability of transcranial Doppler
ultrasonography for the confirmation of brain death
L Dosemeci, B Dora, F Gurpinar, M Yilmaz, S Balkan,
A Ramazanoglu

A prospective multicenter study of ICU acquired
paralysis

T Sharshar, JP Lefaucheur, S Bastuji-Garin,

B De Jonghe

The clinical course of acute quadruplegia of the
critically ill

J Marak, M Novakova, Z Lukas, M Schreiber, P Kunc,
H Matulova, E Havel, L Sobotka, Z Zadak

Clinical assessment of level of sedation in the
intensive care unit: a correlation study

JE Colomé-Ruiz, D Rubio-Payan, JC Lescas-Vasquez,
L Natera-Ramirez, E Rivero-Sigarroa,

M Méndez-Beltran, JC Robledo-Pascual,

J Pedroza-Granados, G Dominguez-Cherit

Bispectal Index (BIS) correlates with Ramsay and
Cook Sedation Scores in intensive care unit
patients

A Melissaki, T Kyriakopoulou, E Kupcova, A Efthymiou,
G Kribeni, M Sartzi, Ch Kardamis

Assessment of sedation level and EEG recovery
after major operation by spectral entropy

H Yppérila, S Westeren-Punnonen, T Musialowicz,
M Sarkeld, J Karhu, J Partanen, H Viertio-Oja

One center’s experience with the phase lllb
randomized multi center study comparing the
safety and efficacy of dexmedetomidine to propofol
for ICU sedation following coronary artery bypass
graft surgery

SK Appavu, TR Haley, A Khorasani, SR Patel,

V Bhargava

A comparison between dexmedetomidine and
propofol for sedation in the intensive care unit
RM Venn, RM Grounds



P196

P197

P198

P199

P200

P201

P202

P203

P204

P205

P206

P207

P208

Pharmacokinetics of dexmedetomidine infusions
for patients in the intensive care unit
RM Venn, MD Karol, RM Grounds

Short-term propofol sedation increases serum
levels of parathyroid hormone independent of
calcium levels in normal subjects

GP Zaloga, D Teres, E Youngs

The effect of morphine on the immune system of
ventilated ICU patients
M Hersch, B Perl, B Rudensky

An investigation of the efficacy and safety of
remifentanil for the provision of optimal sedation in
adult ICU patients requiring short-term mechanical
ventilation: preliminary results

B Muellejans, A Lopez, MH Cross, C Bonome,

L Morrison, A Kirkham

An investigation of the offset of pharmacodynamic
effects of remifentanil following prolonged infusion
in ICU patients with varying degrees of renal
dysfunction: preliminary results

A Wilmer, A Bodenham, D Breen, V Bach, J Bonde,

P Kessler, S Albrecht, S Shaikh

Phenobarbital: a good choice for long-term
sedation
G Fahron, F Martens, U Frei

Repetition of self-poisoning and self-injury: a
retrospective 4-year study
Y lkegami, K Kawamae, C Tase

Combined verapamil and atenolol poisoning:
resolution of cardiogenic shock with enoximone
F Gallizzi, G Ferro, F Cavallaro, C Addario, C Sandroni

Organophosphate poisoning: 10 years experience
in a paediatric intensive care unit

L Verhulst, Z Waggie, M Hatherill, L Reynolds,

N Brathwaite, A Argent

End-tidal CO, (EtCO,) and Qtc period: can it help us
in the prognosis of patients with organophosphate
poisoning?

S Grmec, S Mally, P Klemen

Cardiac troponin | as a marker of myocardial injury
in paracetamol induced acute liver failure

S Mahadeva, N Parekh, M Bosomworth, CE Millson,
KE Berkin, MC Bellamy

Magnesium in the intensive care unit
A Abraham, A Bachwani, DM Gamadia, BB Ichhaporia,
P Singer, J Cohen

Critical illness is associated with elevated
parathyroid hormone
GP Zaloga, D Teres

P209

P210

P211

P212

P213

P214

P215

P216

P217

P218

P219

P220

P221

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

Hypocalcemia in children with septic shock
CMP Buysse, DCM van der Kaay, E van der Voort,
M de Hoog, JA Hazelzet, KFM Joosten

Bone resorption and acute renal failure in the
hypercalcaemic critically ill

JF Ledson, GR Masterson, SM Mostafa, T Hankin,
N Gratton, E Manning, WD Fraser

Shock, acute renal failure and MODS as mortality
indicator in acute pancreatitis
V Segura, D Chicas, Y Bonilla

Acute renal failure due to crush injury and
prolonged positional compression on a muscle
group

D Bilskiene, D Reingardiene, A Jankauskas, A Jonusas

Experience with continuous venovenous
hemofiltration (CVVH) in the ICU: a report from a
single center

V Nalbandi, T Natse, C lasonidou, F Kodonas,

G Bamichas, V Tsiora, D Riggos, K Sombolos

Does biocompatibility of dialysis membranes affect
survival in patients with acute renal failure?
R Venkataraman, S Subramanian, JA Kellum

Effects of bicarbonate- and lactate-buffered
replacement fluids on cardiovascular outcome in
CVVH patients

RM Schaefer, M Hausberg, F Matzkies, M Barenbrock

Dosing patterns for continuous renal replacement
therapy in the United States
R Venkataraman, JA Kellum

A preliminary investigation of the nephroprotective
effects of the adenosine antagonist aminophylline
in patients undergoing abdominal aortic aneurysm
repair

G O'Callaghan, N Dalton, RJ Beale, P Taylor, A Bersten

The renal function tests: a key to understanding of
osmolal disorders in cerebral injury?
M Balik, A Kazda, J Pazout, A Hendl

The relationsship between renal function and renal
urodilatin excretion immediately after cardiac
surgery

M Heringlake, T Uhlig, L Bahlmann, A Pietsch,

H Vogelsang, P Schmucker

Trends in post-operative mortality in patients
requiring renal replacement therapy following
cardiothoracic transplantation

M Ostermann, R Chang, L Reynolds, A Murday,

B Madden, S Nelson

Outcome of renal transplant recipients and graft
survival in the ICU

L Nicolet, AE Heng, B Souweine, G Mahnés, B Aublet,
N Gazuy, PY Glanddier, P Deteix


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

Critical Care Vol 5 Suppl 1

P222

P223

P224

P225

P226

P227

P228

P229

P230

P231

P232

P233

Contents

ICU acquired acute renal failure carries a higher
mortality than acute renal failure on admission to
ICU

M Ostermann, S Nelson, R Chang

Simplified therapeutic intervention scoring system
(TISS 28) to assess intensive care unit (ICU) costs
and the efficiency of the admission process to a
medical ICU

J Graf, C Graf, P Hanrath, U Janssens

Usefulness of the Logistic Organ Disfunction (LOD)
system to predict outcomes in a population of
patients at a Critical Care unit in Argentina

W Vazquez, R Fernandez, H Lamacchia

Value of SOFA (Sequential Organ Failure
Assessment) score and total maximum SOFA score
in 812 patients with acute cardiovascular disorders
U Janssens, R Dujardin, J Graf, W Lepper, J Ortlepp,

M Merx, M Zarse, T Reffelmann, P Hanrath

Short-term prognosis in critically ill patients with
liver cirrhosis: use of the SOFA score
M Webhler, J Kokoska, U Reulbach, EG Hahn, R Strauss

Severity stratification of septic shock according to
noradrenaline requirement

G Hernandez, A Bruhn, D Acufia, FJ Larrondo,

R Martinez, S Medeiros, C Fierro, R De La Fuente,

L Castillo, G Bugedo

Is there any difference between SOFA and LODS
scores to discriminate outcome in septic patients?
E Silva, S Blecher, AG Garrido, MH Kai, MC Assungao,
PS Martins, F Cardoso, E Knobel

Outcome prediction in ICU admitted end-stage
renal disease patients

G Mahnés, B Souweine, B Aublet, AE Heng, L Nicolet,
N Gazuy, P Deteix

Comparison of prediction of hospital mortality by
ICU medical staff and referring parent team doctors
SJ Ramsay, CD Gomersall, GM Joynt, TA Buckley,

C Lam

Inclusion criteria in sepsis trials should include
severity of organ dysfunction
R Taneja, MS Read

Hormones and not gender influences outcome in
severe infection
M Angstwurm, J Schopohl, R Gaertner

Incidence and risk factors for mortality in acute
respiratory distress syndrome. Do we have the
same predictors?

D Rubio-Payan, J Robledo-Pascual,

G Dominguez-Cherit, M Méndez-Beltran,

E Rivero-Sigarroa, L Natera-Ramirez, JE Colomé-Ruiz,
JC Lescas-Vazquez

P234

P235

P236

P237

P238

P239

P240

P241

P242

P243

P244

P245

P246

P247

Acute lung injury in paediatric intensive care:
course and outcome

S Gupta, W Chimbira, S Watkins, H Crawford,
B Marden, J Legg, MJ Marsh

Acute lung injury: a 1 year study at an intensive care
unit of a university hospital
SRR Vieira, L Fialkow, AK Fernandes, DR Silva

ICU characteristics of patients with chronic
respiratory failure during acute exacerbations
G Giirsel, C Kirisoglu, S Bilgin, N Dorgutgetin

The impact of demographics, chronic health status
and severity of disease on outcome from
mechanical ventilation: a prospective cohort study
P Revuelta Rabasa, C Naranjo Jarillo, JJ Jiménez Rivera,
F Prieto Valderrey

Management of hematological patients in ICU:
a retrospective study of 110 patients
J Larché, P Maurer, T Jacques, A Gérard

Leukopenia predicts outcome in haemato-
oncological patients requiring intensive care
MP Margarson, AC Gordon, R A'Hern, D Skewes

Haematological malignancy on the ICU: can we
identify survivors?
S Shah, P Mehta, M Read, A Saayman, N Stallard

Outcome of neonates operated on for congenital
diaphragmatic hernia

F Chabab-Talbourdel, S Cantagrel, M Gasmi, H Lardy,
V Tessier, M Robert, J Laugier

The intensive care unit in paediatric oncology:
10 years experience
NS Parekh, AT Cohen, M O'Meara

Epidemiology and early predictive factors of
outcome in children with severe head injury
S Ducrocq, P Meyer, G Orliaguet, S Blanot,

A Laurent-Vannier, P Carli

Prediction of neurological outcome after cardiac
arrest
E Gomes, A Tuna, R Araujo

The outcome of neuro trauma. A 1 year
retrospective study in an intensive care unit
MJ Mpe, K Mathekga, MO Mzileni

Factors influencing the functional outcome in a
neurointensive care unit

E Anastasiou, A Euthimiou, A Lavrentieva, G Tsaousi,
E Geka, M Yannakou

Prolonged intensive care unit stay: predictors and
impact on resource utilization
S Haddad, Y Arabi, R Goraj, A Al-Shimemeri



P248

P249

P250

P251

P252

P253

P254

P255

P256

P257

P258

P259

P260

Comparing Gray’s and Cox models in sepsis P261
survival

J Kasal, Z Jovanovic, G Clermont, V Kaplan,

RS Watson, L Weissfeld, DC Angus

The outcome of the geriatric patients in the ICU P262

A Topeli

Incidence and course of early cardiac failure in long
term ICU patients
V Sramek, V Zvonicek, R Vyhlidalova, | Sas, R Kraus

P263
Premature discharge of patients from ICU increases
mortality
MC Blunt, KR Burchett

Early postoperative intensive care in cadaveric liver
transplantation: factors affecting the length of
intensive care unit stay

S Ulukaya, HO Ayanoglu, E Olgun, AR Moral

ICU nursing workload is not related to hospital
survival

CD Gomersall, GM Joynt, P Tan, SJ Ramsay,

TA Buckley, C Lam

Terminal weaning from mechanical ventilation in
critically ill patients with or without severe brain
damage

R Parizkova, V Cerny, P Dostal

Limitation of life-support therapy in critically ill
patients: family response and attitudes

GM Joynt, A Lee, FHY Yap, OM Ho, ELY Wong,
C Gomersall

Withholding and withdrawing therapy at the
intensive care units of the University Hospital of
Innsbruck, Austria

D Fries, W Hasibeder, M Mittermayr, A Klingler,

V Antretter, JM Hackl, W Schobersberger

Current practice of Do-Not-Resuscitate (DNR)
orders in a Saudi Arabian tertiary care center

M Rahman, Y Arabi, N Adhami, B Parker, S Al Malik,
A Al Shimemeri

Cost of care associated with early sepsis (first 24-
hours of ICU admission) in a United States medical
center

D Teres, J Rapoport, S Lemeshow, S Kim, K Akhras

The cost in different subgroups of critically ill
patients: a multicentric study in Czech Republic
R Parizkova, V Cerny, P Dostal

Quality assessment in German ICUs: first results of
a cross sectional survey of the DIVI interdisciplinary
working group for quality assessment on ICUs

E Schéfer, R Stiletto, C Waydhas

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

Diagnostic accuracy in the medical intensive care
unit

M Podbregar, G Voga, B Krivec, R Skale, R PareZnik,
L Gabr$éek

Accidental withdrawal of tubes, sounds and
catheters

L Lorente Ramos, J Malaga Gil, JL Iribarren Sarrias,
N Serrano Hernandez, M Santana Ramos,

ML Mora Quintero

Evaluation of daily fluid balance during continuous
hemodialysis and filtration (CHDF)
H Dohgomori, K Arikawa, Y Kanmura


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




P1

P2

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

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-

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

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.
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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: P