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A prospective study of the incidence of iatrogenic ocular damage in critically ill patients

C Gorman, T Rogers, ] Price, A Waboso, L. Flackett and N Stallard

Intensive Care Service, University Hospital of Wales, Cardiff, CF4 4XW, UK

Crit Care 1999, 3 (suppl 1):P1

Introduction: Critically ill patients requiring intensive care are at
risk of iatrogenic ocular damage. Studies have reported an inci-
dence of eye problems of up to 40% in critically ill ventilated
patients. We conducted this study to assess the incidence of ocular
complications in our intensive care unit where all patients are
cared for according to an eye care standard.

Methods: All ventilated patients over a 2month period were
included. Ophthalmic assessment was performed on admission
and repeated every other day during the period of ventilation. At
each assessment the average Ramsey sedation score over the pre-
vious 24 h, the presence of tracheal secretions and the presence of

ventilation associated pneumonia was noted. Eye care performed
was recorded.

Results: Sixty patients were included. One patient developed
corneal exposure keratopathy. No patient developed conjunctivi-
tis or corneal ulceration. Further advice on appropriate measures
of eye care was given in five cases (8%). Nine patients (15%) had
large amounts of respiratory secretions with positive microbiologi-
cal results.

Conclusion: This study confirms that the use of an eye care stan-
dard is associated with a low incidence of ocular surface complica-
tions. The incidence of ocular complications in this group of
patients is far lower than previously described.

Intensive care unit procedures: cost savings and patient safety

NW Knudsen, MW Sebastian, RA Perez-"Tamayo, WL Johanson and SN Vaslef

Duke University Medical Center, Durham, NC, USA
Crit Care 1999, 3 (suppl 1):P2

Introduction: Intensive Care Unit (ICU) management of critically
ill patients often includes the requirement for tracheostomy and
feeding access, most often a pecutaneous endoscopic gastrostomy
(PEG). Although advances in ICU airway management include
percutaneous tracheostomy, semi-open tracheostomy and conven-
tional tracheostomy, the majority of critically ill surgical and
injured patients still receive open tracheostomy in the Operating
Room at Duke University Medical Center (DUMC). Although
percutaneous tracheostomy is performed routinely in many
medical ICU settings, in high risk surgical and trauma patients
who often have unstable cervical spine injury and tissue edema,
direct visualization of the cervical structures and trachea is imper-
ative during trachecostomy. We have undertaken open tra-
cheostomy and PEG in the ICU in selected patients as part of a
collaborative, mulitidisciplinary ICU patient management strategy
at DUMC. This initiative has been undertaken to address the risk
of patient transport, the inappropriate use of OR time, and the
cost to the patient as part of an effort to standardize and improve
patient care.

Methods: After informed consent, utilizing DUMC conscious
sedation protocol, full ICU monitoring, and sterile OR technique,

13 tracheostomies and 8 PEG placements were performed in 13
patients in the ICU since July, 1998. There were no complica-
tions. Operating Room costs include basic room fee and charge
per minute for general surgery and anesthesia and the anesthesia
professional fee. Surgical professional fee, tracheostomy tube cost,
and gastroscope maintenance are identical and not included in the
analysis. ICU costs include gowns, gloves, drapes and tra-
cheostomy tray. For purposes of analysis, OR trachecostomy and
OR PEG times were defined as 120 min and 60 min respectively;
although analysis of fiscal year 1997-1998 yield widely divergent
average OR times for these procedures.

Results: A table of cost comparison for individual procedure, total
to date and associated cost savings are shown below.

Procedure OR cost ICU cost Cost savings
Tracheostomy (n=13)$37 555.05 $1323.92 $36231.13
PEG (n=8) $17763.60 $1733.44  $16030.16

Conclusion: Tracheostomy and PEG placement in the ICU in
selected patients are safe, avoid patient travel, improve OR uti-
lization and show a significant reduction in cost.

Fiberoptic bronchoscopy of the intubated patient with life-threatening hemoptysis

H-J Diipree, J-C Lewejohann, ] Glei3, E Muhl and H-P Bruch

Medical University of Luebeck, Dept. of Surgery, Rarzeburger Allee 160, 23538 Lucebeck, Germany. E-mail: JLewejohann@t-online.de

Crit Care 1999, 3 (suppl 1):P3

Introduction: Bleeding into the tracheobronchial tree is a poten-
tially fatal occurrence for intubated patients. The subsequent
acute respiratory failure requires an effective therapy. Fiberoptic
bronchoscopy represents an easy available technique for the diag-
nosis and treatment of this type of hemoptysis.

Methods: We show the bronchoscopic management of endo-
bronchial bleeding in intubated patients at our ICU. During the
period 7/97-12/97 seven consecutive patients with acute endo-
bronchial bleeding were treated with fiberoptic bronchoscopy. All
patients received an endobronchial instillation of epinephrine and
physiological saline solution (1:10 000-100 000).
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Patient Diagnosis Interventions Sa0, [%] before treatment Outcome
1 (74 y/f) Goiter, large retrosternal, sternotomy 5in5h 60 survived
2 (60 y/f) Stenosis of the left internal carotid artery  20in 10d 90 survived
3 (71 y/m) Ruptured abd. aortic aneurysm 5in5d 90 survived
4 (65 y/f) Axillo-bifemoral bypass-infection 3in2d 50 survived
5 (63 y/m) Aspergilloma left lung, acute myeloic leucemia 70 dead

6 (60 y/f) Lung contusion, polytrauma 6in3d 65 survived
7 (77 y/) Acute abdominal pain, urosepsis, nephrectomy 85 survived

Results: Control of bleeding was achieved with 1 to 20 (m + SEM:
5.86+0.93) bronchoscopic interventions. Hemostasis was accom-
plished in a period of 0.5 h and 10 days. Cardiocirculatory instabil-
ity was observed in five patients. One patient died because of
persistent bleeding caused by severe aspergillosis. Six patients
survived without further interventions.

Conclusion: Endobronchial instillation of epinephrine and physio-
logical saline solution represents an effective method in case of
lifethreatening hemoptysis in intubated and mechanical venti-
lated patients.

The compliance characteristics of the Portex Soft-Seal cuff improves seal against leakage of fluid in a pig

trachea model

PJ] Young and MC Blunt
1CU, Queen Elizabeth Hospital, Kings Lynn, PE30 4ET, UK

Crit Care 1999, 3 (suppl 1):P4

A high volume low pressure (HVLP) cuff does not protect the
lower airway from contamination by material leaking along longi-
tudinal folds within the cuff wall [1]. "T'his is a major factor in the
pathogenesis of ventilator associated pneumonia [2]. The combi-
nation of shape and high compliance of the Portex Soft-Seal cuff
might eliminate the folds in the cuff walls circumferentially for a
portion of the cuff and prevent leakage. We have tested the Soft-
Seal cuff in a pig trachea model to establish whether protection
against leakage is better than that afforded by standard HVLP
cuffs.

Method: The Portex Soft-Seal, Mallinckrodt Hi-Lo, Sheridan Pre-
formed and Portex Profile size 8 mm internal diameter HVLP
cuffed tracheal tubes were assessed for leakage of dye placed in
the subglottic space to the trachea in a benchtop ventilation
model and in six isolated pig tracheas. All cuffs were inflated at
30cmH,0 pressure.

Results: There was no leakage in the ventilation model or in the
pig tracheas with the Portex Soft-Seal group, but rapid leakage
occurred in all the pig tracheas for the standard HVLP cuffs.

Simulated Tube

Isolated pig  Simulated  tracheal motion
trachea (h=6) IPPV suction in trachea
Mallinckrodt Hi-lo Leak Leak Leak Leak
Sheridan Preformed  Leak Leak Leak Leak
Portex Profile Leak Leak Leak Leak
Portex Soft-Seal No leak No leak No leak No leak

Conclusion: This benchtop study suggests that the improved
HVLP cuff compliance characteristics and shape of the Portex
Soft-Seal cuff might be beneficial in the prevention of leakage of
fluid to the lungs known to occur with HVLP cuffs.

References

1. Seegobin RD, Van Hasselt GL: Aspiration beyond
endotracheal cuffs. Can Anaes Soc J 1986, 33:273-279.

2. Craven DE: Prevention of hospital-acquired pneumonia:
measuring effect in ounces, pounds, and tons. Ann Intern
Med 1995, 122:229-231.

Colibri coloriometric technology rapidly detects oesophagal intubations

SA Puntervoll*; E Sgreide**, W Jacewicz** and E Bjeland*

*Norwegian Air Ambulance, Stavanger;, Norway. **Department of Anaesthesia and Intensive Care, Rogaland University Hospital, Stavanger,

Norway
Crit Care 1999, 3 (suppl 1):P5
Introduction: Rapid verification of correct placement is extremely

important [1,2]. We have tested a new coloriometric CO, detec-
tion indicator meant for this purpose [3].

Methods: An entdotracheal tube was placed both in the trachea
and the oesophagus in otherwise healthy patients undergoing
elective surgery under general anaesthesia. We compared the four
first ventilations of the endotracheal and oesophageal tube using
capnography and a Capno Bri indicator with four different colour
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gradings. (Blue ~ 0.5%, dark green ~ 1.0%, light green ~ 3.0% and
yellow ~ 4.0%)

Results: In all patients (2 =9), the indicator confirmed correct
placement of the tube in the trachea at the first ventilation (yellow
color). The indicator also verified incorrect oesophageal place-
ment at the first ventilation in all patients (blue color).

These results were confirmed by the capnography.

Conclusion: The Colibri technology is a reliable technique for
confirmation of correct endotracheal tube placement. It may be

Poster abstracts 3

especially suitable in emergency situations where capnography is
not available

References

1. Sum Ping ST: Accuracy of the FEFCO, detector in the
assessment of endotracheal tube placement. Anaest
Analg 1992, 74:415-419.

2. Sayah AJ: End-tidal CO, measurement in the detection of
esophagus intubation during cardiac arrest. Ann Emerg
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Lung volume and oxygenation changes with a closed suction system (CSS) in patients undergoing volume

controlled ventilation (VCV)

M Cereda, E Colombo, F Villa, G Greco, . De Marchi and A Pesenti
Istituto di Anestesia e Rianimazione, Ospedale S. Gerardo, via Donizetti 106, Monza (M1) 20052, Italy

Crit Care 1999, 3 (suppl 1):P6

We wished to measure changes in lung volume (ALV), airway
pressures, and oxygenation during tracheal suctioning performed
with a CSS and with an open suction system (OSS). We enrolled 7
adult patients, sedated and paralyzed, VCV ventilated by a
SERVO 900C ventilator (Siemens, Sweden) with PEEP
25cmH,0 and FiO, 2 0.4. Keeping all remaining ventilatory set-
tings unchanged, we set trigger sensitivity at —2cmH,0, inspira-
tory time at 25%, inspiratory pause at 10%. We performed four
suctioning manouvers at 20 min intervals using alternatively a CSS
and an OSS. With both systems, we used 12 F size catheters. We
performed no pre-oxygenation manouvers. Suction was applied
for 20s at a pressure of 100cmH,0. We continuously recorded
signals of respiratory inductance pletismography (RIP, Respitrace
Plus, NIMS, FL), arterial oxygen saturation (O,Sat) by pulse
oxymetry, and airway pressures. We obtained ALV as the change in
the RIP signal measured during VCV and during suction. We
measured Respiratory Rate (RR), peak inspiratory pressure (PIP),
positive end-expiratory pressure (PEEP), and mean airway pres-
sure (MAP) during VCV and during suction with the CSS.

Results: variables are reported as mean + DS.

VCVv CSS 0SS
ALV () - -0.05£0.13 -1.13%0.27*
0O,Sat (%) 97.8+1.8 97.3%£1.8 93.9+4.5*
RR (bpm) 149143 39.416.61 -
PIP (cmH,0) 32.4+£8.7 26.2+9.21 -
PEEP (cmH,0) 10.2+4.2 7.8+4.2f -
MAP (cmH,0) 15.9+4.38 18.1£5.3" -

*P<0.01 vs CSS, P<0.05 vs VCV, ¥P<0.01 vs VCV

Comment: the use of the OSS resulted in discontinuation of venti-
latory support with a loss in lung volume and in O,Sat. The CSS
effectively preserved lung volume and oxygenation by maintain-
ing airway pressures during the suction manouvre. The increase in
RR observed with the CSS was due to activation of the trigger
mechanism.

Balloon laryngoscopy reduces head extension and blade leverage in patients with potential cervical spine

injury

SD Mentzelopoulos, MV "Tsitsika, MP Balanika, M]J Joufi and EA Karamichali
Department of Anaesthesia, Evangelismos General Hospital, 45 Ypsilantou Street, GR-10676, Athens, Greece

Crit Care 1999, 3 (suppl 1):P7

Background: In trauma patients, rigid cervical collar placement
reduces head extension (HE) during laryngoscopy [1]. In patients
with difficult airway, upper teeth or gums may be traumatized by
excessive laryngoscope blade levering motion (LBLLM) needed for
laryngeal visualization [2]. The current study aims to compare,
under stimulated spine precautions, HE and LBLM upon
maximum glottic exposure (MGE) achieved with #4 conventional
Macintosh blade (CMB) and #4 modified Macintosh blade
(MMB) carrying two 10 Foley catheters (Fig. 1).

Methods: Anaesthesia was induced in 17 male, ASA I, Mallampati
I, elective surgery patients. Spine precautions included rigid board
placement under the shoulders and occiput and a rigid collar
placement round the neck. Laryngoscopy was performed twice,

changing between MMB and CMB. Before each laryngoscopy, the
patients head was placed in the neutral position. MMB laryn-
goscopy technique consisted of MMB tip insertion into vallecula,
right catheter balloon inflation with 2ml air and MMB elevation
until MGE achievement. The angles of laryngoscope handle axis
(Fig.2 AH) and of maxillary molars occlusal surface axis (OS) rela-
tive to horizontal (angles 4; and 4, in Fig. 2) were recorded upon
MGE. Angles 4, and 4, were measured with an automatic angle
finder (Fig. 1). The difference of 90°-4, was defined as HE angle
and the difference 4,—4, was defined as LBLM angle (angle 4; in
Fig.2), He and LBLLM angles were compared with paired 7 test;
P <0.05 was considered statistically significant.

Results: MMB laryngoscopy resulted in significantly less HE and
LBLM than CMB laryngoscopy (P<0.001). Results and summa-
rized statistics are presented in the Table. Values are shown as
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Figure 1. Modified Macintosh Blade with right catheter balloon
inflated with 2 ml air and automatic angle finder.

Conventional Modified
Macintosh Macintosh
blade blade P value
Angle of head 8.29+1.57 491£1.42 <0.001
extension
Angle of 10.76 £1.75 5.583+£2.13 <0.001

Laryngoscope-Blade-
Levering-Motion

Figure 2

Figure 2. Lateral neck radiograph during direct laryngoscopy. AH,
axis of handle; OS, axis of maxillary molars’ occlusal surface; at,
angle between AH and horizontal plane; 42, angle between
occlusal surface and horizontal plane, 43, angle of laryngoscope
blade levering motion.

means + SD, Cormack-Lehane grade of laryngoscopic view was
<II during all laryngoscopies.

References
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patients with potential cervical spine injury. Anesth Analg
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Laboratory study of new technique using a one-pass dilator for percutaneous dilatational tracheostomy

P Ciaglia and W Marx

St Elizabeth Medical Center, 2215 Genesee Street, Utica NY 13501, Masonic Medical Research Laboratory, Utica, SUNY HSC, Syracuse, NY, USA

Crit Care 1999, 3 (suppl 1):P8

Background and objectives: Percutancous dilatational tra-
cheostomy requires the use of several dilators of increasing size. It
would be a marked advantage to use only one dilator to achieve
the desired 36 F. This report presents preliminary animal studies
using freshly sacrificed dogs, adult pig tracheas fresh from the
slaughterhouse and live piglets.

Methods: The usual technique for percutaneous dilatational tra-
cheostomy was first followed to insert a guidewire into the
trachea. A well-lubricated, one-pass, long, tapered dilator was
threaded over the guidewire into the trachea. With twisting, it was

inserted to the 36F level. The one-pass dilator was removed
leaving the guidewire in place and the chosen tracheostomy tube
was passed over the guidewire into the trachea using the usual
technique of percutaneous dilatational tracheostomy.

Results: A total of 50 dog cadavers and 25 slaughterhouse sheep
tracheas were successfully tracheotomized using the one-pass
dilator employing 7 and 8 mm L.D. tubes. Six live piglets were
finally used successfully. No perforations or false passengers
occurred.

Concusions: A one-pass technique was used successfully on fresh
dog cadavers and should be evaluated on human beings.

Percutaneous dilatational tracheostomy with a lightwand device

K Kokkinis, T Vrettos, K Lefkaditi, P Manolopoulou and K Zbouki

Department of Anesthesiology and Intensive Care Medicine, University Hospital of Patras, Greece

Crit Care 1999, 3 (suppl 1):P9

Percutancous dilatational tracheostomy (PDT) is a new technique
which shares the same indications as surgical tracheostomy. We
describe our experience with the PD'T" in combination with tra-
cheal transillumination.

Patient population: Elective PD'T' was performed in 55 critically
ill patients, mean age 54.5+16 (22-72), intubation time 6.5+3.2
(3-14) days.

Technique: The procedure was undertaken on the bedside using
the Griggs-Portex PD'T" set as has been already described [1].
Before cannulation of the trachea the trachlight device (trachlight,



P10

P11

Leardal Medical) was inserted into the endotracheal tube with the
tip at the end of the tube. By pulling back the endotracheal tube
with the trach-light we examined the anatomy of the trachea and
the location of the first and second tracheal rings. Besides the
proper position of the end of the tube above the first tracheal ring
was achieved. Afterwards we continued with the PD'T" technique.
At the end the exact tracheotomy site and the correct placement
of the tracheostomy tube was evaluated by endoscopy.

Results: The procedure lasted from 7 to 21 min (m.v. 9.5min).
The maneuver with the trachlight device lasted between 40-80's
Perioperative complications are listed below:
1) Hemorrhage minor: 2 patients

Hemorrhage major: 0 patients
2)  Premature extubation of the translaryngeal tube: 0 patients

Poster abstracts 5

3)  Puncture of the endotracheal tube/cuff: 0 patients
4)  Paramedian puncture of the trachea: 0 patients
5)  Hypoxemia: 0 patients

Conclusion: PDT" is a simple bedside procedure with a low com-
plication rate. The combination with the trachlight device gives
the opportunity for better identification of the anatomy of the
trachea as well as the correct placement of the endotracheal tube
above the first endotracheal ring. These contribute to better con-
ditions for safe and accurate tracheal puncture and cannulation.

Reference

1. Griggs WM, Worthley Lig, Gilligan JE, Thomas PD, Myburg
JA: A simple percutaneous tracheostomy technique. Surg
Gynecology Obstetrics 1990, 170:543-545.

Percutaneous dilatational tracheostomy (PDT): a report on 103 consecutive cases of the translaryngeal

tracheostomy (TLT) technique

A Karnik and JW Freeman

Featherstone Department of Intensive Care, Queen Elizabeth University Hospital, Birmingham B15 2TH, UK

Crit Care 1999, 3 (suppl 1):P10

Introduction: We describe our experience with the TLT' tech-
nique, which is a purely dilatational PD'I" with low inherent risks.
The technique has the additional benefit of maintained ventila-
tion and airway protection.

T'echnique: The TLT consists of a reinforced tracheostomy tube,
with an integral dilator, which is pulled out between tracheal rings
following retrograde insertion through the larynx [2]. A cuffed oral
Smm-tracheal tube inserted past the proposed stoma site maintains
ventilation and airway protection. We prospectively collected data
in 103 consecutive patients, 56 males and 47 females, undergoing
this technique. The authors (JWF & AK) performed tra-
cheostomies on all patients (16 to 88 years old). Pre-existent coagu-
lopathy was not corrected. Indications for tracheostomy were
mainly for term ventilation (39) and weaning difficulties (44).

Results: 102 tracheostomies were performed successfully. One was
converted to a Ciaglia technique after accidental decannulation.
Mean duration of operative procedure was 13.9 min. The INR
ranged from 0.8-2.6, (mean 1.3), platelets ranged from 23-667
x 10? (mean 184 x 10%). There were six transient episodes of

hypoxia (Sp0O,<90%), three cases of hypotension, two related to
the anaesthetic technique and one following traumatic intubation.
There were four episodes of accidental decannulation and one
case of minor subcutaneous emphysema. There was one case of
moderate blood loss (100-250 ml). There was one episode of loss
of airway, in a patient who was difficult to intubate (Gr. I11). We
had two cases of wound infection associated with pre-existent sys-
temic bacteremia. Total duration of the tracheostomy ranged from
1-65 days. Total closure of the stoma took a mean of 4 days (range
2-9 days). The resultant scar was minimal.

Conclusion: This pure dilatational and bronchoscopically visu-
alised method is easy to perform with training. It is worthy of con-
sideration in patients with coagulation abnormalities. We feel it
offers better control over the airway than other available tech-
niques although there is a definite risk of decannulation while
withdrawing the cannula over the obturator. The overall morbidity
of this technique is low.

References
1. Freeman et al.: Crit Care 1997, 1 (suppl 1):S44.
2. Fantoni et al.: Intensiv Care Med 1997, 23:386-392.

Independent lung ventilation using a double-lumen endobronchial tube by nasotracheal intubation

K Yasumoto and I Kagami

Department of Anesthesiology, Showa University Hospital, 1-5-8 Hatanodai Shinagawa-ku, Tokyo, Japan

Crit Care 1999, 3 (suppl 1):P11

Independent lung ventilation (ILV) is effective for the patient
who is suffering from unilateral lung disease. When we ventilate
the patients with ILV, they should be intubated with a double-
lumen endobronchial tube. While ILV is continued for some time
a number of difficulties related to the management of the double-
lumen endobronchial tube (DLT') arise. Movements of the patient
and routine turning of the patient threaten the DLT" position and
can lead to loss of lung isolation or lobe occlusion. Nasal intuba-
tion is better suited for long-term intubation than oral intubation
because it is safer for equipment attachment. We have ventilated
six patients (Table) with ILV using the D'T' by nasotracheal

Age and Height WB DLT Durat.
Case  sex Diagnosis (cm)  (kg) size (h)
1 49 M Post upper lobectomy 1555 44 55 65
2 88 F Aspiration pneumonia 145 35 55 120
3 59 F Lung trauma 143 60 55 94
4 71M Aspiration pneumonia 1563 59.8 6.0 100
5 85 F Atelectasis 150 50 5.5 50
6 75 M Atelectasis, DIC 1578 42 6.0 25

Durat., duration.
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intubation for 25 to 120h. We intubated Portex #5.5 D'T" for all
cases. There was no case in which DT was required to correct its
position during ILV. Although we examined the condition inside

the nose, there was no severe damage by the DI We concluded
that nasotracheal DLT" intubation was done safely and could be
used for ILV up to 7 days.

The effect of dexamethasone on the incidence of post extubation stridor in pediatric patients

AK Kalloghlian, BM Pittappilly and N'I" Matthews

The Pediatric Intensive Care Unit, King Faisal Specialist Hospital and Research Centre, PO. Box 3354 Riyadh, Saudi Arabia

Crit Care 1999, 3 (suppl 1):P12

Post extubation stridor is due to reactive subglottic laryngeal
edema at the cricoid ring. Dexamethasone has been used to
reduce the incidence of stridor in such patients. The evidence in
the literature however is not conclusive. We conducted a prospec-
tive, randomized, double blind study of dexamethasone versus
placebo to assess the efficacy of dexamethasone in reducing the
incidence of post extubation stridor in children. Fifty-one patients
without any known preexisting upper airway problems were
studied. There were 27 patients in the treatment group and 24 in
the placebo group. Both groups had similar weight, age and length
of intubation. Dexamethasone was given at a dose of 0.6 mg/kg at

12 h and 1 h prior to extubation for a total of 2 doses. The control
group received placebo at corresponding times.

There was no statistical difference in the incidence of post extu-
bation stridor in the two groups. Ten of 24 children in the placebo
group (41.7%) and 8 of 27 (30%) in the dexamethasone group
developed stridor (P=0.39). There were 3 patients in placebo
group and 1 in dexamethasone group that needed reintubation,
but again the difference was not statistically significant (P=0.33).

This study, although with relatively small sample size, suggests
that routine use of dexamethasone to prevent post extubation
stridor, in children without any known upper airway abnormality,
is not warranted.

Evaluating the effect of steroids on the incidence of reintubation rates in children with

laryngotracheobronchitis

J Rajah, ] Riera-Fanego, ] Keeton, A Ramjee, R Bhana and H Hon

Intensive Care Unit, Chris-Hani Baragwanath Hospital, University of Witwatersrand, P O Bertsham, 2013, South Africa

Crit Care 1999, 3 (suppl 1):P13

Introduction: Postextubation stridor is a serious problem in chil-
dren with an incidence of up to 33% in electively intubated chil-
dren. Our aim was to determine whether steroids decreased
reintubation rates and to identify other risk factors for reintuba-
tion.

Methods: Retrospective analysis (1994-1996) of the 82 children
(72 received steroids). Steroids were categorized according to the
type used and the time of administration. Recognized risk factors
for postextubation stridor including age (<1 and >1 year) and dura-
tion of intubation (<120 and >120 h) were analyzed.

Results: There was no significant difference in either the preintu-
bation grade or stridor (P=0.67) in both outcome groups (reintu-
bated 22/23 grade 3 and not-reintubated 50/59 grade 3) or in the
postextubation grade of stridor between both groups (P=0.1).
Neither type of steroid (P =0.32), nor time administered (£ =0.79),
nor age (P=0.22) nor duration of intubation (P=0.35) was found
to significantly influence reintubation rates.

Conclusion: The prophylactic use of corticosteroids in routine
elective extubations for laryngotracheobronchitis cannot be rec-

Advantages of a new humidification technique

Not reintubated  Reintubated

Variable (n=59) (n=23) P value
Age (months) 19.3 12.6 0.28
Weight (kg) 9.75 8.6 0.28
Intubation (2 days) 7.6 11.1 0.04 (S)
Pa0,/FiO, 232 269 0.02 (S)
ICU stay (days) 9.6 13.3 0.05 (S)
Steroids 52/59 20/23 0.88
Atelectasis 10/59 9/23 0.03 (S)
Infections 23/59 10/23 0.2
Pneumonia 29/59 9/23 0.4

ommended, based on current findings. Overall, 28% of all patients
needed to be reintubated. However, reintubation seems to be cor-
related best with atelectasis rather than the degree of postextuba-
tion stridor.

G Via, M Olivei*, A Palo, S Neri, G Ragni, M Bertolini, N Fusilli, F Capra-Marzani, G Rodi, G lotti and A Braschi
Anestesia e Rianimazione 1°, *Lab. lecn. Biomediche IRCCS S. Matteo P. le Golgi 2 27100-Pavia, Italy

Crit Care 1999, 3 (suppl 1):P14

Recently, an active HME (AHME) (Humid-Heat, Gibeck) has
been developed. The AHME combines a HME with a unit which

adds humidity and heat to the patient-side of the HME. The
supply of humidity and heat is automatically regulated, in order to
achieve 100% humidity of inspired gases at 37°C. The operation
of AHME requires only the user-set input of the patient minute
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ventilation. We evaluated the potential advantages of the AHME
over a conventional active humidifier.

Methods: The study included seven mechanically ventilated
patients. In each patient, the AHME was used for 24 h and then
substituted with a conventional active humidifier (F&P) (MR730,
Fisher & Paykel) with a heated wire in the inspiratory limb, for
the next 24h. AHME was preset to keep the temperature of
inspired gases at 37°C. The F&P was set to 37°C in the humidi-
fier-chamber, and to 37°C at the Y piece. The AHME and the
F&P were compared in terms of: humidity and temperature
output, water consumption and condensate in the water traps.
The humidity output was evaluated on the basis of the conden-
sate in the flex tube, which was scored from 0 (absent) to 3 (exces-
sive).

Results: Minute ventilation did not differ during application of
AHME and of F&P. Both devices kept the set temperatures, and
provided adequate humidification, as assessed by the condensate
in the flex tube. However, when the F&P was used, there was for-
mation of condensate in the ventilator tubings, and the water traps
needed to be emptied on average eight times (range: 6-9) per day.
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AHME F&P P
Minute ventilation (I/min) 11.1+35 11.5+24 0.64
Insp. gases temperature (°C) 36.9+05 371+0.2 0.33
Condensation in the flex tube (score) 2+0 1.9+0.1 042
No. of water traps emptying 0 8+2 -
Quantity of H,O in the water traps 0 100+17 -
H,O consumption (ml) 117+£29 66776 0.008

means * SD; Student ¢ test.

No condensation of water was found in the ventilator tubings with
AHME. Compared with F&P, the AHME remarkably reduced the
water usage.

Conclusion: Compared to a conventional active humidifier, the
AHME provides equivalent humidification, with the advantages
of both reducing the time-expenditure for handling, and of elimi-
nating the risk caused by water condensation in the ventilator
tubings.

Heat and moisture exchanger PALLBB22-15F can prevent ventilator-associated pneumonia (VAP) in short

term mechanically ventilated ICU patients

MY Yassin

Libanese University School of Medicine, Department of Internal Medicine, Pulmonary and Critical Care Division, Hammoud Hospital, Sidon-

Lebanon

Crit Care 1999, 3 (suppl 1):P15

Introduction: VAP is a serious infection with a mortality rate
exceeding 50%. It also leads to an increase in the duration of the
treatment and adds to hospital costs. Bacteria, in intubated
patients, may be directly inoculated into the endotracheal tube
from the hands of medical personnel or from contaminated respi-
ratory therapy equipment (i.e. humidifiers). We tried a heat and
moisture exchanger to substitute the conventional ventilator
humidifiers to prevent VAP in the ICU setting.

Methods: Subjects were intubated and attached to the conven-
tional respiratory assistance cascades in the first year of the study
(July 1992—June 1993). Retrospectively, cases of VAP were calcu-
lated prospectively, during the following year (July 1993-June
1994), subjects were intubated and attached to respiratory assis-
tance cascades; but PALL filter, a heat and moisture exchanger,
was in-line and the machine humidifiers were bypassed. The
cases of VAP were calculated.

Study population: Intubated ICU patients with normal CXR on
admission to the unit.

Results: VAP rates decreased in the group of HMEF dramatically
in comparison to the conventional humidification method (see
Table below).

Humidification method Cascade PALLBB22-15F
Total patients in group 174 284

VAP rate, incubated 1 day 5.50% 0%

VAP rate, intubated 2-4 days 24.30% 8%

VAP rate, intubated > 5 days 46.60% 26%

VAP rate, total 28.20% 12.70%

Conclusion: We concluded that heat and moisture exchanger
filters can prevent VAP in short term mechanically ventilated ICU
patients, and can halve its rate in long term durations.

A clinical evaluation of a new humidifier in long-term mechanical ventilation

M Olivei*, G Via, A Palo, S Neri, G Maggio, 'I' Mediani, C Galbusera, M Belliato, E Hacusler, G Totti and A Braschi
Anest. e. Rianimazione I° *Lab. Tecn. Biomediche IRCCS S. Matteo P. le Golgi 2 27100-Pavia, Italy

Crit Care 1999, 3 (suppl 1):P16

The adequacy of humidification of heat and moisture exchangers
(HMESs) during long-term mechanical ventilation is still contro-
versial. Recently, an active HME (AHME) (Humid-Heat, Gibeck)
has been developed. This AHME combines a HME with a unit
which adds water and heat between the patient and the HME.

The AHME automatically regulates the water and heat supply.
The only user-set input for AHME is the minute ventilation (V’e)
of the patient. We evaluated the AHME efficiency for humidifica-
tion during long-term mechanical ventilation.

Methods: The AHME was used for 5 days on seven patients
which were mechanically ventilated in different modes. On each



P17

8 Critical Care 1999, Vol 3 suppl 1

day we measured the number of tracheal aspirations, the secre-
tions characteristics, the condensate in the flex tube and in the
water traps, the airway temperature, the number of changes of the
V’e setting on AHME. A chest X-ray and a bronchoscopy were
performed on days 1, 3 and 5. We scored the secretions character-
istics and the condensate in the flex tube from 0 (insufficient) to 3
(excessive), the atelectasis at chest X-ray from 0 (absent) to 2
(evident), and the bronchial occlusions at bronchoscopy from 1
(absent) to 4 (complete).

Results and conclusion: AHME provided adequate humidification
over the 5 days, as indicated by the secretions characteristics and

by the absence of new atelectasis and of secretions accumulation
in the bronchi. The temperature of inspired air was adequate. The
value of V’e set on the AHME was changed on average twice
(range: 0-8 times) per day, to maintain this setting close to the V’e
of the patient. No water condensate was found in the water traps.
The AHME is adequate for humidification in long-term mechani-
cal ventilation, and eliminates the problem of condensation in the
ventilator tubings. The humidification efficiency of AHME is not
influenced by the mechanical ventilation mode, provided that the
V’e setting of AHME is kept close to the V’e of the patient.

Day 1 Day 2 Day 3 Day 4 Day 5 P
No. aspirations 12+2 12+1 12+1 12+2 13+1 0.76
Quantity of 1.6+x04 1.4+0.3 1.7+0.5 1.4+0.2 1.8+0.5 0.34
secretions (score)
Viscosity of secretions (score) 1.1+0.1 1.24+0.2 1.2+0.3 1.1+0.1 1+£0.1 0.17
Condensation in the flex tube (score) 1.9+2 20 2%0.1 1.9+0.2 2+0 0.69
Bronchial obstruction (score) 2+1.2 - 1.7%£0.8 - 1.7+1 0.49
RX atelectasis (score) 0.3+0.5 - 0.3+0.5 - 0.3+0.5 1
Insp. gases temperature (°C) 37104 36.9+0.8 36.8+0.5 372104 36.9+0.5 0.67
Nr. of changes of V'e set on AHME 09+1.2 2+1.9 1.9+£1.3 1.9+23 1.3%£1.6 0.66

means £ SD. ANOVA.

Comparison of conventional heated humidification to a new active heat and moisture exchanger in the ICU

RD Branson, RS Campbell, M Ottaway and JA Johannigman
University of Cincinnati, Department of Surgery

Crit Care 1999, 3 (suppl 1):P17

Background: Heated humidification (HH) is commonly used with
or without a heated wire circuit (HWC) to humidify inspired gases
during mechanical ventilation (MV). We compared HH and HH
with a HWC to a new active heat and moisture exchanger
(AHME). The AHME (Humid Heat, Gibeck, Sweden) consists of
a typical HME and a heat and water source delivered between the
patient and the HME. The volume of water delivered and heat
output are based on a set minute ventilation. A pre-set airway
temperature of 37°C is used.

Methods: Thirty patients requiring MV for >72h were studied.
Pts received humidification via a HH, HH + HWC (Fisher &
Paykel), and AHME in random sequence for 24h each. All
devices were set to deliver 37°C at the proximal airway. During
cach period of ventilation, the following were measured; airway
temperature, min and max body temperature, number of suction-
ing attempts, volume of secretions, consistency of secretions,
number and volume of saline instilled, water usage, condensate,
ventilator settings, minute volume, number of circuit disconnec-
tions. Water usage was measured by weighing the water bag
before and after 24 h use. Consistency of secretions were judged
as thin, moderate, or thick as previously described (Suzukawa:
Respir Care 1989, 34:976). Condensate was measured by emptying
fluid into a graduated container and sputum volume measured by
collecting secretions in a Luken’s trap. Airway temperature was
measured at the E'l" tube using a rapid response thermistor. Resis-
tance of the AHME was measured before and after use.

Results: There were no differences in any of the variables related
to humidification efficiency (secretion volume and consistency,
number of suctioning attempts, or volume of saline used). Water
usage and volume of condensate were significantly different
between devices, but delivered airway temperatures were not.
Statistical analysis was done with ANOVA. *P <0.05, see Table.

Device Water Usage (ml) Condensate (ml) Airway Temp. (°C)
HH 20391387 930£271 36.3+1.2

HH + HWC 766+ 281 12+ 16* 371£1.0
AHME 135153 1+£3* 36.4%+1.7
Minute volume was similar between groups (11.6+£3.3 vs

11.9+3.4 vs 11.8+2.71/min) as was bias flow during flow trigger-
ing (5.8+2.5vs 5.4+2.6 vs 5.9+2.3). AHME resistance before and
after use was unchanged (1.66 £0.11 vs 2.28 +0.82 cm H,0O/l/s).

Conclusion: In this early study, the AHME provided equivalent
humidification as HH and HH + HWC with a lower water usage.
This occurs because the HME portion of the AHME returns
~32mgH,0/l, which only requires the active portion to add
~12mgH,O/1 to reach 44 mgH,O/l. Additionally, by placing the
AHME between the patient and ventilator circuit, continuous
flow from flow triggering systems is not humidified. No other
differences were noted. Disadvantages of the AHME include
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deadspace (~70ml), weight on the E'T" tube and the heat source
near the patient. Measured external temperature of the AHME

A new device for 100% humidification of inspired air
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did not exceed 38°C. Further long term studies are required to
define the role of the AHME.

A Larsson and L, Svanborg

Department of Anesthesia and Intensive Care Medicine, University Hospital Lund, Sweden and Louis Gibeck AB, Upplands Viisby, Sweden

Crit Care 1999, 3 (suppl 1):P18

Introduction. Passive heat/moisture ex-changers (HME) which are
based on a hygroscopic condensor principle usually provide ade-
quate humidity (up to 32 mgH,O/I air) of the inspired gas during
ventilator treatment [1,2]. However, in about 5-10% of the
patients with e.g. thick secretions [1,2] active humidifiers that can
provide 100% humidity are needed. These devices cause free
water condensation in the tubings [3] with risks of contamination
and of compromising the ventilator function. To avoid this a new
humidifier has been developed. It consists of a supply unit with a
microprocessor and a water pump, and a humidification device,
which is placed between the Y-piece and the endotracheal tube.
T'he humidification device is based on a hygroscopic HME, which
absorbs the expired heat and moisture and releases it to the
inspired gas. External heat and water are then added to the
patient side of the HME, so the inspired gas reaches 100% humid-
ity at 37°C (44 mgH,0O/1 air). The external water is delivered via a
pump onto a porous membrane and then evaporated in the
inspired air by an electrical heater. The microprocessor controls
the water pump and the heater by an algorithm using the minute
ventilation (which is fed into the microprocessor) and the airway
temperature measured by a sensor mounted in the flex tube on
the patient side of the humidification device.

The aim of this study was to test the performance of this humidi-
fier at different ventilator settings in a lung model.

Methods: T'he lung model is based on the ISO 9360 International
Standard with the exception of that the water-bath temperature is
regulated to have a constant temperature of 35.5+0.5°C. The
model was ventilated with a Siemens 900 B ventilator set a minute
ventilation from 5 to 251/min, I:E 1:2, and a rate of 12, 15 or
20/min during 90 min. The moisture content (MC) in the inspired
air was calculated from the water delivered (WD) and the loss of
water from the lung model (WL): MC = WL- WT + (WD-WH),

where W'T is the water in the tubing between the device and the
lung model and WH the water trapped in the HME. WL, W]
WD, and WH were found by weighing before and after the exper-
iment. During the experiment no condensation was found in the
flex tube between the device and the lung model.

Results:
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Conclusion: In a lung model, ventilated with 5-251/min, the new
humidifier gave an absolute humidity of 39-45 g/l, with the lower
level at the highest ventilation. Thus, the device had the intended
performance characteristics.
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Modelling the effect of ambient oxygen fraction on hypoxaemia during apnoea

JG Hardman

Department of Anaesthesia and Intensive Care, University of Nottingham, UK

Crit Care 1999, 3 (suppl 1):P19

Hypoxaemia during apnoeic oxygenation complicates tests for
brainstem death and exposes the patient’s organs to the risk of
anoxic damage. 'This study investigates the effect on hypoxaemia
of varying the ambient oxygen fraction during apnoea.

Methods and results: 'T'he Nottingham Physiology Simulator is a
validated simulation of advanced, iterative physiological models
[1]. The model was set up as a 70 kg adult with normal physiologi-
cal values other than: pulmonary venous admixture 20%, alveolar
deadspace fraction 20% of tidal volume and functional residual
capacity 21. The patient’s lungs were ventilated with 100%

50 7 : Pa0, with ambient oxygen fraction:
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4071 ) 80%
d) 100%
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oxygen for 2min and the patient was then apnoeic with an open
airway exposed to 21, 50, 80 or 100% oxygen. Arterial oxygen and
carbon dioxide tensions (PaO,, PaCO,) were recorded continu-
ously until arterial oxygen saturation fell to 50%. The changes in
PaO, and PaCO, are shown in the figure on the previous page.

Obstructive sleep apnea in acute respiratory failure

Discussion: Provision of very high ambient oxygen fractions
greatly extends the safe duration of apnoea. As oxygen fraction is
increased, increasingly large effects are achieved.

Reference
1. Hardman JG, Bedforth NM, Ahmed AB, Mahajan RP,
Aitkenhead AR: Br J Anaesth 1998, 81:327-332.
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Study objectives: Emergency medicine deals with the diagnosis
and the prevention of potentially life-threatening events, as well
as prevention, diagnosis and treatment of acute illnesses; one of
this event is sleep apnea syndrome (SAS). The relationship
between obstructive sleep apnea (OSA) and acute respiratory
failure (ARF) is not well established.

The aim of the study was to evaluate the prevalence of OSA in
hypercapnic ARF patients and its correlations with the severity
and length of nocturnal arterial oxygen desaturation, diurnal arte-
rial carbon dioxide (PaCO,) and oxygen (Pa0O,) tensions, diurnal
oxygen saturation, sudden death and BMI.

Methods: 46 patients with chronic obstructive pulmonary disorder
(COPD) (31 men and 15 women; M=68 years; range 36 to 83) with
hypercapnic ARF underwent a full night of polysomnography.

The polysomnography consisted of continuous polygraphic
recording (by Compumedic Sleep PTYLIT'D Abbotsford) from
surface leads for electroencephalography, electrooculography,
electromyography and ECG, and from noninvasive sensor for

nasal airflow, tracheal sounds, body position, thoracic and abdomi-
nal respiratory efforts, and oxymyoglobin level. The number and
duration of nocturnal sleep apneas and hypopneas and the conse-
quential oxygen desaturation were evaluated; sleep apnea was
defined as more than five episodes of apnea or hypopnea per hour
of sleep (apnea/hypopnea index = AHI >5). Furthermore BMI,
basal diurnal PaCO,, PaO, and arterial oxygen saturation were also
recorded.

Results: Overnight polysomnography was successfully performed
in 39 of the 46 studied patients; 4 patients were intolerant to the
study and 3 patients were awake all the sleep time. OSA was
found in 13 of the 39 ARF patients (33.3%) and the mean AHI
was 19.3 events per hour. We found statistically significant correla-
tions between OSA and BMI (P<0.01; M=38), PaO, (P<0.001;
M=65), diurnal oxygen saturation (< 0.001; M=86) and nocturnal
oxygen desaturation (P <0.001; M=80).

Conclusion: The overnight polysomnography detects the possible
existence of OSA in hypercapnic ARE. We also found a statistical
significance positive correlation between OSA and hypoxemia.
Polysomnography may be indicated to exclude sleep-induced
desaturation contributing to the actual ARE but it may also
improve therapeutic and prevention strategy.

Nasal continuous positive airway pressure: do mask pressures reliably reflect intratracheal pressures?

D Kindgen-Milles, A Gabriel, R Buhl, H Boshner and E Miiller

Department of Clinical Anaesthesia, Heinrich-Heine-University, 40001 Diisseldorf, FRG
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Introduction: Nasal continuous positive airway pressure (nCPAP)
increases intrathoracic pressure. This way, it may increase func-
tional residual capacity, improve pulmonary oxygen transfer, and
reduce the need for endotracheal intubation in acute respiratory or
cardiac failure. However, little is known about the loss of exter-
nally applied pressure on its way from mask via pharynx into the
trachea. We studied the correlation between mask and intratra-
cheal pressures in 8 surgical ICU-patients.

Patients and methods: In 8 postoperative patients after extuba-
tion, pressures were measured in nasal mask and trachea (via a
catheter, o.d. 0.9 mm) during nCPAP treatment with either 5 or
10 mbar positive pressure (high-flow gas source, 651/min, mask-
pressure adjusted with a PEEP-valve). From the area under the
pressure—time curves, absolute pressures, but also the percentage
of mask pressure transmitted into the trachea were calculated.
Study performed with approval of the committee of medical
ethics and informed consent; mean + SD; /~test, P<0.05.

Results: With the PEEP
valve set at 5 or 10 mbar,
pressures within the nasal
mask were 5.6 +0.8 and

9.4 + 1.0 mbar, respectively.
Mean intratracheal pres-
sures increased in all
patients and were signifi-
cantly higher during

10 mbar mask pressure
compared to 5 mbar

6.8+ 0.3 vs. 2.9+0.5 mbar;
P<0.007). The relative
amount of mask pressure
transmitted into the trachea
was significantly higher
with 10 compared to 5 mbar
(P<0.04) (Figure). With 5 mbar of nCPAP, in 50% of the subjects,
significant negative pressure swings occured during inspiration.
"This was not the case with 10 mbar.
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Conclusion: NCPAP is an effective noninvasive means to increase
airway pressure in postoperative patients after extubation.
However, only with mask pressures of 9-10 mbar, but not with

Poster abstracts 11

Smbar, intratracheal pressures will be maintained reliably and
continuously positive during the whole respiratory cycle.

Effects of mask-ventilator interface elements in a home noninvasive portable ventilator. Study in cold

hypercapnic patients

A Esquinas, G Gonzilez, M Del Baio, P Jara, M Rodriguez, I Garcia and A Carrillo

Intensive Care Unit, Hospital Morales Meseguer; Murcia. Spain
Crit Care 1999, 3 (suppl 1):P22

Noninvasive mechanical ventilation (NIMV) in hypercapnic
COLD excacerbations with a home portable ventilator with a
single ventilatory tube has some technical considerations.

Objective: We analyze influence of elements used in the mask-
ventilator interface in hypercapnic COLD with a NMV: To
compare differents 1). Design of filters (A, B, C, D), 2) Non-
rebreathing expiratory valve: a) Swisper and b) Plateau exhalation
valve 3) Rramp inspiratory time: (0.05, 0.1, 0.5 seg) affect a prede-
termined level inspiratory positive pressure (IPAP) (15 cmH,0),
2)Hypercapnia (PCO,) control and 3) Subjective responses:
a) Dysnea Brog index (low: 2 to 10 high) and psychological
dependence at different stages of therapy (low 2 to high 10).

Setting: ICU.

Subjects: Twelve hypercapnic COLD stable patients.
Material: BiPAP ST-D (Resp, Inc). Facial mask.
Results: See Table.

Conclusion: Subjective (dysnea Brog index), objective respiratory
response (hypercapnia) and level of IPAP pressure applied during

IPAP drops pressure from
base line/type of filter A B (o3 D

IPAP: 156 cmH,O

PCO,/pH - type of

nonrebreathing valve Valve Swisper Plateau exhalation

PCO, mmHg/pH 80/Ph: 7.23 70/pH: 7.35
Dysnea Borg index/ramp

inspiratory time 0.05 seg 0.1 seg 0.5 seg
Dysnea Borg index 2 4 10
Psychological score Weaning
dependence/period Acute Post-acute phase
Ventilator 8 6 6
Nurse 10 8 8
Physicians 8 8 8

NMYV were influenced by a specific design of element intercalates
at mask—tube—ventilator line. A specific design of these elements
as we showed with a home portable single tube ventilator could
affect NMV efficacy in hypercapnic COLD exacerbations.

Evaluation by volunteers of respirator characteristics in modes used in non-invasive ventilation

R Rokyta, P Hora, M Nalos, ] Ruzicka, M Matejovic, I Novak and V Sramek
1CU, Medical Department 1, Charles Uni Hospital Plzen, Alef Svobody 80, CZ-30466 Plzen, Czech Republic
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Introduction: We studied the medical personnel’s power of dis-
tinction between various types of respirators in CPAP and
CPAP+pressure support (PS) modes.

Table 1. CPAP 5cmH,0

Materials and methods: Five blindfolded volunteers (2 ICU
doctors and 3 nurses) performed random evaluation (5 point scale,
1 = best) of following respirators: Elema Siemens 300 (ES300),
Adult Star 2000 (AS 2000) and Bird 8400 STi. All volunteers were
comfortably seated and instructed to breathe freely with the

Table 2. CPAP 5 cm H,0+PS 10cmH,0

Adult E 300 E 300 Adult E 300 E 300
Resp BIRD Star flow trig Press tr Resp BIRD Star flow trig press tr
Vol 1 2 1 1 1 Vol 1 2 2 2 2
Vol 2 2 2 1 2 Vol 2 4 3 1 3
Vol 3 4 3 2 2 Vol 3 2 3 3 4
Vol 4 3 1 1 1 Vol 4 4 3 3 3
Vol 5 2 1 2 2 Vol 5 2 3 1 3
Mean 2.6 1.6 1.4 1.6 Mean 2.8 2.8 2 3
SD 0.8 0.8 0.49 0.49 SD 0.98 0.4 0.89 0.63
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respirator through the mouthpiece with the nostrils clipped. Pres-
sure trigger was set at —1 cmH,O in all respirators and in ES 900
flow trigger was also tested. After 1 min warm-up, 1 min breathing
test was performed at the end of which volunteers were asked to
classify their satisfaction with respirator. At first, 5 cmH,0 CPAP
was tested at random in all four settings (three respirators, in ES 300
for both pressure and flow triggering) and thereafter the evaluation
continued similarly with CPAP 5ecmH, O+ 10cmH,O pressure
support. Data are presented as means = SD, Kruskal-Wallis test was
used for statistical analysis, P<0.05 was considered significant.

Results: Individual scores and mean values =SD are listed in
Tables 1 and 2.

When CPAP and CPAP+PS were tested together significant dif-
ferences were found within the group (P <0.05). Generally, CPAP
was better tolerated than CPAP+PS. ES 300 and AS 2000 yielded
better results than Bird respirator.

Conclusion: ICU personnel may easily differentiate between char-
acteristics of ICU respirators. Respirator with best characteristics
may then be used for NIV and possibly also for difficult weaning.

Acknowledgement: Supported by IGA grant No. 3999-3

Noninvasive positive pressure ventilation (NPPV) in critically ill patients: preliminary experience

R Urbino, C Antro, S Pivetti, B Tartaglino, MG Gregoretti, C Bonetto and V Gai
U.0.A Medicina d’Urgenza e P.S. Medicina, Azienda Ospedaliera San Giovanni Battista di Torino, Corso Bramante 88, 10126 Torino, Italy
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Study objective: To validate the efficacy of NPPV in patients with
hypercapnic or hypoxemic acute respiratory failure (ARF) admit-
ted to a Medical Intensive Care Unit.

Materials and methods: Thirty-two patients (23M, 9K, mean age
66, range 25-91) received NPPV if they met the following criteria:
severe dyspnea at rest, respiratory muscle fatigue, normal menta-
tion, normal upper airways, stable hemodynamic status and, as for
hypercapnic ARF, pH<7.35, PaCO, >45mmHg, respiratory rate
(RR) >25 bpm and, as for hypoxemic ARLF, PaO,/FiO, <200, RR
>30bpm. Eighteen patients (12M, 6F, mean age 68,4, range
50-91) had hypercapnic ARF due to chronic obstructive lung
disease (COLD); 7 (6M, 1F, mean age 75, range 73-84 ) had car-
diogenic hypercapnic acute pulmonary edema (cAPE); 7 (5M, 2K,
mean age 50, range 25-72) had severe pneumonia (SP), 2 with
hypercanic ARFE. End-points were the following: pH >7.35, RR
<24 bpm, V. >7ml/kg, reduced dyspnea, diminished signs of
muscle fatigue, SpO, >90%. NPPV was considered successful if
the patient was not intubated and mechanically ventilated. NPPV
was considered unsuccessful if the patient was intubated and

mechanically ventilated, became intolerant of mask or died.
BiPAP Respironics® ventilators (S/1-D 20, S/T-D 30, Vision), were
used to administer NPPV, as pressure support ventilation, by nasal
or facial masks. All patients were given standard medical therapy,
as required by the underlying disease.

Results: NPPV was successful in 14 of 18 COPD patients (77.7%),
in all 7 patients with cAPE (100%) and in 3 of 7 patients with SP
(42.8%). Failure in 4 COLD patients was due to mask intolerance
in three cases and to sudden death in one case. Four patients with
SP (three seriously immunocompromised) died. COLD patients
were ventilated for 3 to 62 h (mean 21.5h), cAPE patients for 4 to
15h (mean 7.4h) and SP patients for 12 to 148h (mean 59.7h).
Ventilation was longer in SP patients who obtained a therapeutic
benefit (mean 112 h) than in SP patients who did not (mean 23 h).

Conclusion: With the limits of this observational study, we con-
clude that NPPV has been shown to be an effective support
therapy for COLD patients with acute exacerbation and for
hypercapnic severe cAPE patients. The use of NPPV in patients
with SP was less effective and warrants ulterior study to be vali-
dated, according to literature.

Noninvasive mechanical ventilation in asthma crisis: an alternative ventilatory therapy to endotracheal

intubation

A Esquinas, D Gonzilez, A Carrillo, M Del Baiio, M Rodriguez, F Garcia and P Jara

Intensive Care Unit, Hospital M Meseguer, Murcia, Spain
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Oxygen therapy by mask venturi (OMV) in asthma crisis (AC)
could not be avoided,, and urgent endotracheal intubation (ETT)
is the lifesave procedure recommended. Sometimes in a sclected
population noninvasive ventilation (NMV) may avoid E'TT and his
deleterious effects (barotrauma, infections, etc).

Objective: We describe our first experience in treatment of acute
respiratory insufficiency in (AC). Period of study 1995-98.

Setting: Polyvalent ICU.

Subjects: MV group 7=35, E'TT group 7=12, and NMV 7=38.

Material: Ventilators: Dragger Evita 2, and BiPAP ST-D (Resp,
Inc).

Method: Inclusion criteria: Borg dysnea score: 5 ; respiratory rate:
>30 rpm, PaO, <60 mm Hg ( FIO, 0.5%). E'TI: apnoea or unstable
breathing pattern, or severe dysnea. Continuous cardiorespiratory
monitoring.

Results: Time of NMV: 5+3h levels of IPAP: 12+3 EPAP
6+3cmH,0O; Global respiratory rate: 38+10; pH: 7.36+0.02;
pCO,: 45+7mmHg paO, 49+26mmHg. NMV intolerance
(12.5%). Complications: NMV group: skin nose lesion 7#=3; ETI
group: neumothorax 7= 2.
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Groups n Success UCI stays Complications Mortality
Non-invasive 8 50% 4+2 Skin lesion 0
Endotracheal intubation 12 30% 12+6 Neumothorax n=2 20%
Venturi mask 5 70% 7+3 0 0

Conclusion: NMV in asthma crisis refractory to (OMV) is a safe
alternative to E'T'l, and could be avoided in selected patients

(50%). Borg Dysnea score index and respiratory rate at 3h: 38+6
to 25+ 6rpm in NMV group are the best early clinical predictors.

Noninvasive positive-pressure ventilation in acute respiratory distress syndrome: preliminary results

‘I" Principi, S Pantanetti, P Carletti, E Adrario and P Pelaia
Department of Medical and Surgical Emergency, University of Ancona

Crit Care 1999, 3 (suppl 1):P26

The NIV in acute respiratory failure of a previously healthy lung
is not much widespread but much discussed. We report the first
data about four patients, who have been accepted in our ICU due
to acute respiratory failure post-trauma and treated with ventila-
tory support via face mask like NIV. All patients were negative to
pre-existing lung disease and got thoracic trauma with multiple
costal fractures and bony fractures. We used the mechanical venti-
lator Adult Star (Infrasonic, Inc., San Diego USA). All the patients
were co-operating and without neurological deficiency. The NIV
has been applied for 2 days and alternated with spontaneous ven-
tilation through Venturi mask after 24 h.

Results: the analyzed data show an improvement of PaO, in all
patients, already after the first hours of treatment as well as a res-
piratory rate reduction.

Discussion: The NIV has to be considered as a conventional ven-
tilation’s kind also by acute hypoxemic respiratory failure. The
admission’s criteria of the patients to this kind of ventilation is
however important. In conclusion, we can affirm that the NIV has
an important advantage compared to the conventional ventilation,
that is a shorter stays in the intensive care unit, associated to a
reduction of pneumonia related to endotracheal intubation.
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Basal 1h 2h 3h 6h 12h 18 h 24 h 36 h
PaO, 576+t11.1 1269+14.42 121.7+£1792 121.7£1792 125.4+£3.92 125.4%£3.92130.7£29.92 116.2+7.22 114.7+£12.32
PaCO, 40+15.7 34.3%*34 34.7+£3.8 34.2+£33 35.2+2.8 35.4+26 35.6%2 36.2+1.3 36.3+1.6
RR 33.7£25 23+3.62 20.5%12 21+1.12 19+1.12 19+1.12 17.7+0.82> 195%12 17.7 £ 2ab
PS / 15 15 15 12 12 12 12 12
PEEP / 5 5 5 5 5 5 5 5
FiO, 0.5 0.4 0.4 0.4 0.3.5 0.35 0.35 0.35 0.35
Trigger / 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
SAPS I 6t2 / / / / / / / /

ANOVA One Way rep. P<0.001. Tukey: asignificantly diff. vs. basal; bvs. 1 h.

Noninvasive mechanical ventilation (NIMV) in weaning failure: could be an alternative approach?

A Esquinas, D Gonzilez, A Carrillo, M Del Bafio, M Rodriguez, F Garcia and P Jara

Intensive Care Unit, Hospital Morales Meseguer, Murcia, Spain
Crit Care 1999, 3 (suppl 1):P27

A trial with noninvasive ventilation (NIMV) could be a safe alter-
native option in some selected unweanneable patient, after a
period of invasive approach of weaning with: 1) Endotracheal tube
(E'T) or 2) 'ITraqueostomizated with a “I” oxygen or Pressure
Support Ventilation (PSV) trials.

Setting: Polyvalent ICU.

Subjects: We show a cases series where NIMV have been applied
as an alternative weaning technique in three difference clinical sit-
uations of unweanneability: 1) Post-extubation failure »=12,
2) Decanulation in traqueostomizated 7 =1, and 3) Elective extu-
bation 7 =3.
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Material: NIMV with BiPAP ST-D (Resp, Inc) ventilator, facial
mask.

Methods: Inclusion criteria: acute respiratory insufficiency in a
period (0—48h): respiratory rate >30rpm, increase accessory respi-
ratory muscular activity, hypoxemia PaO, <60mmHg at mask
venturi (FIO,: 0.5) after a period of “I” piece or PSV and almost
four consecutive weaning failure trials. Excluded: hemodynamic
instability (SAT <90 mmHg), uncooperative patients, and exces-
sive secretions., IPAP/EPAP ¢cmH,O to achieve: >10ml/Kr and
decrease in dysnea Borg score. Continuous cardiorespiratory moni-
toring.

Results: Unweanneable population 7=16. Average age: 61 +20,
male 7=12; APACHE II score: 21 + 3, time of NIMV: 72 +12h.

NIMV was effective in reduce dysnea Borg scores (4 to 2), gaso-
metric alterations and avoid reintubation 8/12. Causes of exclu-
sion: secretions 23%, hemodynamic instability 15%. Complications:
skin lesion 7 =2, gastric distension 7= 1.

Weaning Success  Failure Exclusion
Postextubation — NMV n=12 8 3 1
Decanulation — NIMV n=1 0 1

Extubation — NIMV n=3 1 1 1
UCI stay 412 15+5

Mortality 2% 15 %

Results n=16 9 5 2

Conclusion: 1). A trial with a NMV as a weaning alternative tech-
nique is a safe alternative in selected patients with showed a per-
sistent weaning failure. 2). Reduction in ICU stay, mortality, with
a great comfort and few complications compare to others method.

Airway pressure release ventilation (APRV) enhances cardiac performance in patients with acute lung injury

(ALIl)/adult respiratory distress syndrome (ARDS)

L] Kaplan, H Bailey and V Formosa**

Medical College of PA-Hahnemann University, Departments of Surgery, * Emergency Medicine, ** Pulmonary Medicine 3300 Henry Avenue,
Philadelphia, PA 19129, USA. Tel:(215) 842-7558; Fax; (215) 843-1095; E-mail: kaplanl@wpo.auhs.cdu

Crit Care 1999, 3 (suppl 1):P28

Purpose: To determine whether APRV can safely enhance hemo-
dynamics in patients with ALI/ARDS.

Methods: Patients with ALI/ARDS were ventilated in pressure
control (PCV) with both upper and lower inflection points elimi-
nated from the hysteresis curve; all patients had a pulmonary
artery catheter. Ventilator settings achieved a pCO, of 35-45 torr
and a pO, of >60 torr. Patients were then changed to APRV. Data
included: age, diagnosis, ventilator settings, hemodynamic pro-
files, ABG, lactate, and medications. Data (means+SD) were
compared using a Student’s 7test; significance assumed for
P <0.05.

Results: Mean age was 58 +9 years (7=12) and mean Lung Injury
Score was 7.6 = 2.1. "Temperature (PCV 100.8+1 v APRV 100.6+1F;
P>0.5) and PaO,/FIO, (PCV 168 +24 v APRV 182 +18; P>0.05)
were similar. Diagnoses were pneumonia (22%), abdominal sepsis

(45%), trauma (33%), bacteremia (18%) and transfusion related
lung injury (1%). Peak airway pressures fell from 38+3 (PCV) to
25+3cmH,0 (APRV, P<0.05); mean pressures fell from 18+3
(PCV) to 12+2cmH,0 (APRV; P>0.05). Paralytic use (PCV 74%
v APRV 4%; P<0.05) and sedative use significantly declined
(PCV 100% v. APRV 68%, P<0.05). Pressor use decreased sub-
stantially (PCV 92% v ARPV 45%, P<0.05). Lactate levels
remained unchanged (PCV 2.2+0.6 v APRV 1.8+0.8 mmol/l;
P >0.05). Cardiac index rose from 3.2+04 (PCV) to
4.6 + 0.3 1/min/m? BSA (APRV; P<0.05) while DO,I increased by
36% (P < 0.05). CVP declined from 18+4 (PCV) to 12+5cmH,0
(APRV; P >0.05).

Conclusion: APRV may be used safely in patients with ALI/ARDS
and decreases the need for paralysis and sedation compared to
PCV. APRV increases cardiac performance with decreased pressor
use and CVP in patients with ALI/ARDS. Further study of ARPV
is warranted to discover its impact on resource utilization and
patient outcome.

Pulmonary function in children who were on long-term mechanical ventilation due to neonatal respiratory

disease

I Vidmar, ] Primozic, S Grobovsek Opara and M Grasselli

University Medical Centre, Division for Paediatric Surgery and Intensive Care, Zaloska 7, SI-1525 Ljubljana, Slovenia

Crit Care 1999, 3 (suppl 1):P29

Context: Children with a history of neonatal respiratory disease
that required mechanical ventilation, who develop subsequent
bronchopulmonary dysplasia, often have abnormal pulmonary
function. The extent to which the neonatal respiratory disease
alone is involved is not clear.

Objective: 'To evaluate the association between neonatal respira-
tory disease without bronchopulmonary dysplasia on discharge
and pulmonary function later in childhood.

Design: Case—control study.

Setting: Ambulatory follow-up of former intensive care patients at
a university medical centre.
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Group VC (n=18) ml FEV, (n=18) ml D,CO (n=18) (mmol/min)/kPa Rt (n=16) kPa/l/'s TGV (n=15) ml
Cases 2835+ 806 2236 +570 6.01+£1.31 0.45%£0.19 2003+ 491
Controls 2984 +572 2534+ 435 6.36+1.01 0.29+0.12 1958 +550
Difference -149 —-299* -0.35 0.16* 45

*Significant difference (P<0.01)

Participants: Eighteen children aged 11-15 years with a history of
neonatal respiratory disease were randomly recruited, regardless
of gestational age or cause of disease. [nclusion criteria: mechanical
ventilation for >14 days; high inspired oxygen fraction for >2 days
(Fi0, >0.4). Exclusion criteria: presence of bronchopulmonary dys-
plasia or other acute or chronic pulmonary disease at the time of
this investigation. Eighteen controls matched for age, sex and
height were recruited from children of the hospital staff. All were
healthy at birth and had no pulmonary disease at the time of this
investigation. All parents gave informed consent.

Pulmonary function tests: Vital capacity (VC); forced expiratory
volume in the first second (FEV,) with and without challenge by
the bronchoconstrictor methacholine; diffusing capacity (D; CO);
airway resistance (Rt) with and without methacholine challenge;
and thoracic gas volume (T'GV).

Main outcome measures: Variables of pulmonary function in the
cases. Differences between the cases and controls were compared
using the paired-sample 7test.

Results: Both FEV, and Rt differed significantly (P<0.01)
between children who had had respiratory disease as neonates
(cases) and controls. There were no significant differences in VC,
D, CO and TGV (Table).

Differences in VC and FEV, between cases and controls after
methacholine challenge were not significant; however, this analy-
sis is of limited value because only eight or nine matched pairs
underwent these tests.

Conclusion: A mild degree of airway obstruction is apparent in
children 11 to 15 years after neonatal respiratory disease, even in
the absence of bronchopulmonary dysplasia or other pulmonary
disease.

Does the size of the ventilator tidal volume affect the incidence of post operative pneumonia?

SK Appavu, TR Haley, A Khorasani and SR Patel

Division of Surgical Critical care, Cook County Hospital and the Department of Surgery, University of Illinois College of Medicine, Chicago, Illinois, USA

Crit Care 1999, 3 (suppl 1):P30

After major abdominal or thoracic surgery, the patient may
develop rapid shallow ventilation because of splinting, pain or
heavy sedation. This may lead to the development of post opera-
tive atelectasis and pneumonia. Hence, it seems reasonable to
expect that the administration of large tidal volumes (V'T)) during
post operative mechanical ventilation will prevent or decrease the
incidence of post operative pulmonary complications including
that of pneumonia. Whether or not this is true is yet to be deter-
mined. Therefore, we performed the following prospective study.
We hypothesized that large V'I' mechanical ventilation after major
operations resulted in a lower incidence of post operative pneu-
monia.

Adults admitted to the surgical intensive care unit for post opera-
tive mechanical ventilation after major abdominal or thoracic
surgery were placed on one of two V'T' regimens: 9 ml/kg (group 1)
or 14ml/kg up to a maximum of 1000 ml (group 2). Patients who
were not placed on the correct V'I" regimen and those whose tidal

volumes were changed during the study were excluded. Standard
ICU monitoring was instituted. In addition, ventilator perform-
ance, peak inspiratory pressures, blood gases and daily chest X-
rays were monitored. The incidence of post operative pneumonia
was recorded. Results were analyzed by SPSS statistical software.
Results: Forty-nine patients completed the study, 29 in group 1
and 20 in group 2. Their mean age was 52.7 years. There were 28
males and 21 females. Thirteen of 49 patients (26.5%) developed
post operative pneumonia. A comparison of the two groups is
shown below:

Age Males Females VT (ml) vent (h) Pneumonia
Group 1 49 14 15 705 93  6/29 (20.7%)
Group 2 57 14 6 870 63 7/20 (35%)

Conclusion: Post operative ventilation with large tidal volumes
does not reduce the incidence of pneumonia.
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Bronchoscopy and BAL in mechanically ventilated patients in an ICU at a university teaching hospital

R Strauss, M Sander, A Miiller, M Wehler, C Ernst and EG Hahn

Department of Medicine I, University Erlangen—Nuremberg, Krankenhausstr: 12, D-91054 Erlangen/Germany. lel: 0049-9131-8533885

Fax: 8536909; E-mail: richard.strauss@med1.med.uni-erlangen.de
Crit Care 1999, 3 (suppl 1):P31

Introduction: Bronchoscopy is an important diagnostic and thera-
peutic tool in modern intensive care medicine. In ventilated
patients it can lead to hemodynamic instability and can compro-
mise the gas exchange .

Method: We evaluated in a prospective study from 3/1997 to
9/1998 indications, complications and side effects of bronchoscopy
in a 12 bed medical ICU. The vital signs of the patients were
monitored continuously by ECG, invasive blood pressure and
S,0, measurement. A BGA was performed 5min before and
5/30/120 min after the examination.

Results: One hundred and fifty-one bronchoscopies were per-
formed in 103 patients (63 male, median age 60 years, median
APACHE II-Score 27.5). The indications were bacteriological
examinations in 113/151 (75%), respiratory toilet in 29/151 (19%),
oxygenation problems in 11/151 (7%). Less common indications
were atelectasis, intubation and biopsy. A BAL was performed in
111/151 (74%) cases. The median P,O,/FF,0,-ratio (PFR) was 292
mmHg S5min before bronchoscopy and 254/182/193 mmHg
5/30/120 min afterwards. In the subgroup with BAL the median
PFR was 295 mmHg 5 min before, 5/30/120 min after examination
261/181/194 mmHg. The PFR was in the critical range <80 mmHg
before bronchoscopy in 5/151 (3%) and 5/30/120 min after the
examination in 5/151 (3%), 9/151 (6%) and 7/151 (5%) cases. In

patients with BAL the corresponding figures were 2/111 before
and 3/111, 6/111, 4/111 after bronchoscopy. A decrease of the PFR
between the beginning and 30 min after finishing bronchoscopy
by more than 50 mmHg was observed in 59/151 (39%) cases for all
patients, in 50/111 (45%) for the BAL subgroup. During 5/151
(3%) procedures serious complications were observed. An increase
of the blood pressure (215/120 mmHg max.) after local application
of noradrenalin and a high peak pressure during ventilation (>45
Torr) did not need therapy. A tachyarrhythmia absoluta was
treated by cardioversion. A decrease of systolic arterial blood pres-
sure (min. 67 mmHg) during sedation, could be stabilised by
volume substitution and dopamine infusion. Bundle-branch block
like ventricular complexes were observed on the ECG monitor in
one case, which were accompanied by a blood pressure decrease.
After an interruption the ECG showed sinus rhythm and the
hemodynamic stabilised again. In a 24 h period after bronchoscopy
the patient died because of an acute myocardial infarction.

Conclusion: Bronchoscopy is a safe procedure in critical ill
mechanically ventilated patients. Even in patients with BAL, in
the most cases only a slight decrease of the PFR could be
observed. The lowest PFRs were observed 30 min after bron-
choscopy, 90 min later the PFR was almost back to the starting
level. Critical PaO, values were only seen in rare cases. Complica-
tions could be handled in all cases. The death of one patient in a
24 h range after bronchoscopy was probably caused by the under-
lying disease and is to be seen only in temporal coincidence.

Clinical presentation and prognostic factors in fat embolism syndrome

GD Puri, VK Arya and P Chari

Department of Anaesthesiology and Intensive Care, Post Graduate Institute of Medical Education and Research, Sector 12, Chandigarh, 160012

Crit Care 1999, 3 (suppl 1):P32

Fat embolism occurs in most of the patients following long bone
fractures but 1-5% of these present clinically as fat embolism syn-
drome. The recorded data of 64 patients having uncomplicated
long bone fractures without head and chest injuries admitted to
our ICU with diagnosis of FES over a period of 3 years was evalu-
ated to determine factors effecting management and prognosis.
Forty-two patients belonged to subacute and 29 to fulminant FES
group depending upon their clinical status at the time of ICU
admission.

Majority of FES patient had fracture femur and presented with
respiratory distress as initial symptom. Lung injury score was
1.34 £0.64 in subacute and 3.36+0.44 in fulminant group
(P <0.01). Patients with fulminant FES had more number of
abnormal laboratory parameters. Eighteen patients (43%) in suba-
cute and all patients in fulminant group required ventilation.

There was significant delay from FES presentation to ICU admis-
sion for subacute FES patients requiring ventilatory support than
the patients improving with conservative therapy alone (£<0.05).
One patient in subacute (2.3%) and 10 patients in fulminant FES
group (45.5%) died. The compliance of respiratory system (C,)) at
the start of intermittent positive pressure ventilation was signifi-
cantly less in fulminant as compared to subacute FES patients
(P <0.05). Most of the ventilated patients had initial improvement
in G with ventilation but only those patients who made continu-
ous improvement in C beyond 48h of ventilation ultimately
maintained oxygenation and survived in both the groups. We con-
clude that early ICU admission and supportive therapy is impor-
tant determinant of morbidity in FES. Patients with more number
of abnormal laboratory parameters and those in whom C, and
oygenation index does not improve even after 48h of adequate
ventilatory support are unlikely to improve by conventional venti-
latory support alone and need to be shifted to other modalities of
maintaining oxygenation.
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Acute respiratory distress syndrome in a University Hospital ICU in Japan

H Yukioka and K Nakatani*

Diwvision of Critical Care Medicine and *Department of Anesthesiology and Intensive Care Medicine, Osaka City University Medical School, 1-5-7

Asahi-machi, Abeno-ku, Osaka 545-8586, Japan
Crit Care 1999, 3 (suppl 1):P33

Objective: To determine prognostic factors for and the outcome of
acute respiratory distress syndrome (ARDS) in our ICU.

Method: The American-European consensus conference defini-
tion [1] was used for ARDS diagnosis. Thirty-three (2.1%) of 1588
patients admitted to the ICU met the criteria for ARDS. Mechani-
cal ventilation with PEEP was performed for all patients with
ARDS. Steroid pulse therapy (60%), nitric oxide inhalation (21%),
surfactant replacement (9%), and necutrophil elastase inhibitor
administration (24%) were also used. For determination of prog-
nostic factors of ARDS, mean pulmonary arterial pressure (mPAP),
pulmonary vascular resistance (PVR), and multiple organ dysfunc-
tion score (MODS) [2] excluding the Glasgow Coma Score were
measured and compared with outcome.

Results: There were 22 men and 11 women aged 61+12 years.
The mortality rate of ARDS was 73%. Sepsis was the main cause

of ARDS accounting for 73% of cases. All ARDS patients with
septic shock (7=9) and with sterile shock [3] (#=4) died. The
patients with shock had higher MODS compared to those without
shock with mortality rate 55%. There were no significant differ-
ences in mPAP and PVR between survivor and nonsurvivors.
ARDS patients who had high MODS, especially those with low
PaO,/FIO, and high pressure-adjusted heart rate, 5 days after the
onset of ARDS had a poor prognosis.

Conclusion: Shock and MODS, but not pulmonary hypertension,
are important as prognostic factors for ARDS.
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High-frequency oscillatory ventilation (HFOV) in bronchiolitis patients
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Respiratory syncytial virus (RSV) is nowadays the leading cause of
bronchiolitis and viral pneumonia in children. Although the course
is often benign, some children need prolonged hospitalisation and
mechanical ventilation or even ECMO if conventional mechanical
ventilation (CMV) fails.

HFOV is currently considered to be contraindicated in obstructive
airway disease with prolonged time constants due to the risk of
dynamic airtrapping. This could give rise to circulatory and venti-
latory compromise and barotrauma. Nevertheless, bronchiolitis
patients are sometimes put on HFOV after deterioration on CMV.

We report 9 patients with RSV bronchiolitis and pulmonary
overdistention (small airway disease) successfully treated with
HFOV after deterioration on CMV. Although marked hyperinfla-
tion was present in all our patients prior to transition, no airleaks
developed during HFOV. In one patient the oxygenation index
(OI) increased after start of HFOV. Nitric oxide was added and
oxygenation improved immediately. All patients survived without
residual lung disease.

In distinct to current opinion, we showed that small airway disease
can safely and successfully be managed with HFOV. Ventilatory
strategy should be directed to open up the small airways and keep
them open with sufficiently high mean airway pressures (‘the
open airway strategy’ similar to the ‘open lung strategy’ in diffuse
alveolar disease). Permissive hypercapnia may be used to reduce
pressure swings as much as possible, leading to less shear stress on
lung tissue, without influencing airway recruitment. Further
dynamic airtrapping can be prevented with the use of longer expi-
ratory than inspiratory times and with prevention of spontaneous
breathing. An increasing Ol at 48 h may be an indicator of failure
of HFOV and alternative treatments should be considered. NO
might be such an option to avoid ECMO.
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The importance of prone position ventilation in ARDS for the improvement of oxygenation index
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Introduction: In acute respiratory distress syndrome (ARDS)
change from supine (SP) to prone position can improve gas
exchange by recruiting alveoli situated in dorsal dependent

regions and by alteration of ventilation/perfusion ratio. The aim of
this study was to investigate the effect of prone position (PP) after
application of high fractional inspired oxygen (hFiO,), inverse
ratio ventilation (IRV), positive end exspiratory pressure (PEEP)
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as well as kinetic therapy (K'T') and hemofiltration (HF) did not
lead to a breakthrough in treatment of severe ARDS.

Methods: We studied 22 consecutive patients with severe ARDS
(mean age 64 +11.16 [SE] years) in a clinical follow-up design. All
patients received hFiO,, IRV and PEEP before starting prone
position, while 15 obtained HF (Prisma® Hospal) and 3 KT
(Rotorest®). Prone position was commenced 82h median time
(range 6 to 417 h) after onset of severe ARDS at a mean PaO,/FiO,
ratio of 98.02+6.11 (SEM)mmHg. We compared individual oxy-
genation index (PaO,/Fi0,) before and after start of prone posi-
tion with linear regression analysis (Excel® regression-procedure;
SPSS® T-test).

Results: In the stage of supine position neither treatment with
hFiO,, IRV, PEEP nor HF and K'T" led to an improvement of oxy-
genation index. After starting prone position ventilation 20 of 22
patients showed a significant increase of the oxygenation index
(responder: Y[Sp] =[-46.11+3.41] x X +[194.03 + 3.78];

Yipp=[25.00£3.05] x X +[170.36 + 2.68]; [mean + SEM]; P<0.05),
while 2 patients showed no improvement of oxygenation index
(slope of regression SP/PP: 42.96/-22.70 and —11.63/-19.33). Renal
failure of these two non-responders was not treated by HE
Improvement of oxygenation index was independent of duration
in supine before the begin prone position (range 6 to 417h). In
one patient PP was started actually after 417 h of treatment at our
Intensive Care Unit.

Conclusion: Starting prone position seems to mark a U-turn for
oxygenation for the majority of patients with severe ARDS, while
application of high fractional inspired oxygen, inverse ratio venti-
lation, positive end exspiratory pressure as well as kinetic therapy
and hemofiltration do not necessarily improve oxygenation. The
timing of this non invasive technique primarily depends on the
decision to turn the patient from supine to prone. We recommend
prone position in ARDS as soon as possible to reduce lung injury
and complications resulting of mechanical ventilation.

The effect of the pulmonary time constant on the cough peak flow rate at two different inflation pressures: a

bench test model

JS Wills and RP Mahajan
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Supramaximal flow is characteristic of the cough manoeuvre and is
thought to be the result of dynamic compression of collapsible
airways. We investigated the effect of changing the pulmonary
time constant on the peak flow rate produced by an iz vitro cough
manoeuvre. We used a prototype artificial cough generator and a
simplified lung-airway model. The model consisted of a compliant
bag with a resistor (internal diameter 3 mm to 7 mm) that emptied
through a collapsible tube. The resulting range of emptying time
constants (420 to 2800 ms) included those found 7z vivo (500 to
2000 ms). The lung-airway model was inflated to one of two pres-
sures (31ecmH,0 or 55cmH,0) and then compressed within a
glass container to a pressure of 45cmH,0O. A mechanically-oper-
ated glottis opened rapidly and the resultant flow was measured
by a pneumotachograph. The cough peak flow rate (CPFR) was

Time constant (ms) 420 1078 1850 2800
CPFR I/min 419 185 108.7 67.6
Inflation to SD 44.6 SD 25.3 SD 171 SD11.7
31 cmH,O

CPFR I/min 544 353 225 112
Inflation to SD 70.8 SD 56.6 SD29.4 SD29.0
45 cmH,O

recorded for 20 cough manoeuvres for each configuration and the
values of the mean and standard deviation are shown in the Table.

The results from this bench-test model suggest that the pul-
monary time constant has a profound effect on the magnitude of
the cough peak flow rate.

Computer simulation: a guideline in ventilator setting in severe lung disease

L. Uttman, S Sigurdsson and B Jonson

Departments of Clinical Physiology and Anaesthesiology, University Hospital, Lund, Sweden

Crit Care 1999, 3 (suppl 1):P37

Mechanics and gas exchange can in be studied with a computer-
controlled ventilator. The physiological profile obtained describes
the Pel/V diagram, inspiratory and expiratory resistance versus
volume and the expired volume of CO, versus tidal volume. When
setting PEEP, frequency, I:E ratio, and minute ventilation or inspi-
ratory pressure the physician needs to assimilate the information of
the physiological profile and all clinical information to assure an
adequate gas exchange at a non-traumatic ventilation. In
ALI/ARDS harm can be caused both by ventilation at too low lung
volumes and by ventilation at high volumes. In COPD the task is
to ventilate at the lowest possible volume and airway pressure.

The complexity of the physiology and ventilator settings makes it
impossible to figure out what is the ideal pattern of ventilation in
order to reach the immediate therapeutic goals defined by the
physician. However, on the basis of an adequate mathematical
physiological profile, a computer can by simulation prognosticate
what would be the consequences of alternative modes of ventila-
tion. Through repeated simulations the physician can search a
mode of ventilation that leads to his goals.

Computer simulation can be used to: a) increase the understand-
ing of various patterns of ventilation in disease. b) predict the con-
sequences of alternative settings in a particular patient.

In left diagram the total pressure in the ventilator (Pvent), the tra-
cheal pressure (Ptr) and the alveolar, i.e. the elastic pressure, Pel,
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Current ventilator setting
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Alternative ventilator setting

0 500
V, ml

is shown for a patient with critical obstructive lung disease. Under
current setting (volume control 101/min, Ti=25%, Tpause = 10%,
RR =16, PEEP =4cmH,0) the PaCO, of 9.2 kPa was deemed

V, ml

acceptable. The pressures were, however, very high. By repeated
simulations it was possible to identify a setting which dramatically
would reduce the pressures without changing PaCO,.

Clinical evaluation of a new closed loop ventilation mode: adaptive supportive ventilation (ASV)

RS Campbell, RP Sinamban, JA Johannigman, FA Luchette, SB Frame, KDavis Jr and RD Branson
University of Cincinnati College of Medicine, Cincinnati, OH 45267-0558, USA

Crit Care 1999, 3 (suppl 1):P38

Introduction: ASV (Galileo, Hamilton Medical, Inc.) is a mode of
mechanical ventilation (MV) with a closed loop algorithm to
determine and adjust ventilator settings. ASV may adjust manda-
tory breath rate, I:E ratio, and inspiratory pressure of mandatory
breaths. Target minute ventilation (V) is determined by ideal
body weight (IBW) and clinician selected Percent Vent (% Min
Vol). Galileo assesses the pt by measuring dynamic compliance
and expiratory time constant. With IBW and %Min Vol settings,
optimal settings for rate, 'T',, V., and V|; are determined. We com-
pared MV with ASV to MV with physician determined vent set-
tings during the initiation of MV.

Methods: Ninteen post-operative pts requiring MV were studied.
Vent settings by physician were noted and each pt was placed on
those settings or ASV randomly. IBW was determined from stan-
dardized tables and %MinVol was set to 100%. PEEP and FiO,
were determined by staff and held constant. ABG’s and cardiopul-
monary variables (f, V., Vi, T}, PIP, P, HR, MAP, and VCO,)
were measured and recorded after 30 min on each mode. Data
were compared using student’s 7-test.

Results: 19 pts (14 male) were studied. Initial ‘test breaths’ during
ASV were well tolerated. Mean IBW was 88.8 Kg. Mean age was
54.3 years. 'Table 1 reveals set and measured ventilator parameters
for both study periods. PIP and V.. were lower during ASV. Respi-
ratory rate was higher during ASV. Vi, '}, and P, were unchanged
between study periods. Mean values for PEEP and FiO, were 7.3
and 0.48, respectively. Table 2 reveals ABG measurements, CO,
production, and V,/V. ratio. There were no clinically relevant dif-
ferences in ABG’s or VCO, between study periods. Vp/V.. was
lower during ASV. No pt suffered any adverse events from
derangements in ventilation or acid-base balance. One pt with
ARDS receiving 17cmH,0 PEEP was hypoxemic during ASV
(PaO, 57.2). Table 3 reveals heart rate and mean arterial pressure
during each study period. There were no clinical changes to any
measured vital sign between the two study periods.

Discussion/conclusion: Upon initiation of mechanical ventilation,
the precise V|, requirement of the pt may not be known. Clini-

Table 1. Conventional ASV
Rate (bpm) 10.1£2 14.4£3
V; (ml) 8631133 690+ 121
Ve (I/min) 95+2 9.6%2
PIP (cmH,0) 31.9+9 25.2+8
P,,, (cmH,0) 11.5+2.4 12,0428
T, (s) 1.5+05 1.43+£0.3
Table 2. Conventional ASV
PH 7.391+0.06 7.40%+0.07
PaCO, (mmHg) 38.6+5 3765
PaO, (mmHg) 106.1 £33 100.0 £31
Sa0, (%) 99.3%1 99.1%1
Vp/Vy (%) 51.3+6 574+8
VCO, (ml/min) 265+56 262+48
Table 3. Conventional ASV
HR 89+ 16 87+16
MAP 72+19 73+15

cians use rough estimates and clinical experience to determine Vi,
respiratory rate, V., and 'I'. Determination of vent settings made
by the machine have been suggested (/ntern Care Med 1996,
22:199). Our results suggest that ASV as startup mode of ventila-
tion is acceptable and comparable to physician determined venti-
lator settings. Gas exchange during ASV is equivalent to physician
determined ventilation. V.. during ASV is more consistent with
‘lung protective’ strategy (7.8 ml/kg) than was conventional V..
(9.7 ml/kg). Mechanical ventilation with ASV is more efficient as
evidenced by lower V,/V. and may be safer as a result of lower V..
and PIP.
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Relationship of body mass index (BMI), lactate and intra-abdominal pressure (IAP) to subsequent mortality

in ICU patients

MLNG Malbrain
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Introduction: Excess body weight increases the risk of death from
any cause and from cardiovascular disease in adults [1]. In the
majority of population studies, the relationship of BMI to mortal-
ity is a U-shaped curve, with increased risk in the lowest and
highest percentiles of the distribution. In acutely ill patients
however BMI below the 15th percentile remains an independent
predictor of mortality whereas a high BMI (>85th percentile) was
not significantly related to risk of mortality [2]. We wanted to
study in a prospective clinical trial the relationship between AP
and lactate and BMI and their relationship to subsequent mortal-
ity in ICU patients. The results of an interim analysis are pre-
sented in this abstract.

Methods: Over a 12 month period 405 patients, hospitalised in a
seven bed mixed ICU, were screened for increased IAP
>12 mmHg (normal 0-5 mmHg) with the standardised intravesical
pressure recording method. Data collected within the first 24 h of
ICU admission were: age, gender, MODScore, APACHE-II and
SAPS-II score and BMI. Maximal IAP and lactate levels were
recorded within the first 72 h. Study endpoints were: duration of
ICU and hospital stay, ICU and hospital mortality and cost of [CU
and hospital stay. Statistical analysis was done with Fisher exact
and two-tailed unpaired Student’s #test, values are mean + SD.

Results: T'he percentage of female patients was 55.3, age 66 +17.4,
MODScore 3.4 +3.3, APACHE-II score 16.4+6.2, SAPS-II score 35.1
+17.5, BMI 25.1£4.8, IAP 8.3+4.7mmHg, lactate 3.3 + 4.2 mEq/l,
ICU-stay 6.3+9.5 and hospital stay 22.4+22.9 days. Raised IAP
was present in 71 patients (17.5%). The incidence of IAP 212 and
the mean IAP values were higher in patients who underwent
emergency surgery: 39.4% (mean 11.5+5.3) versus 19.8%
(8.6 = 4.9) in medical versus 6.1% (6.9 = 3.5) in scheduled surgical
patients. The ICU and hospital mortality were respectively 18%
and 27.2%. T'he IAP was significantly higher in patients who died
in the ICU: 13.2+5.2 versus 7 +3.6 (P<0.0001) as well as in
patients who died in the hospital: 11.5+5.3 versus 6.9+3.6
(P <0.0001). The Table lists the parameters studied in patients
with high and normal IAP. The ICU and hospital mortality was
significantly higher in patients with high IAP; respectively 64.8%
versus 8.1% (P<0.0001, OR 20.9, 95% CI 11.2-39) and 70.4%
versus 18% (P<0.0001, OR 10.9, 95% CI 6.1-19.5). With a cut-off
at 12 IAP had 64.8% sensitivity, 78.6% specificity, 75.8% accuracy,
38.7% positive predictive value and 91.3% negative predictive
value for ICU mortality. There was a poor but significant correla-
tion between BMI and IAP: BMI=0.2106 x IAP +23.268

IAP>12 (n=71) IAP<12 (hn=334) P-value
IAP (mmHg) 15.8+3.6 6.4+2.6 <0.0001
BMI 26.3%+5 248147 0.15
Lactate (mEq/l) 6.7+£6.3 2.4%+29 <0.0001
MODS 6.9+3.5 2.6+2.7 <0.0001
SAPS-II 52.4+16.1 31.3+154 <0.0001
APACHE-II 23.3%9 14.3+78 <0.0001
Age (years) 69.1£11.9 65.3+18.3 NS
ICU-stay (days) 16.2+15.2 42+59 <0.0001
Hospital stay (days) 27+23.3 21.56+22.7 0.06
ICU cost (US$) 11980+ 10230 265113490 <0.0001
Hospital cost (US$) 1560011590 838818226 <0.0001

(R?=0.0413, P<0.0001) and between lactate and IAP; lactate =
0.4851 x IAP-0.3885 (R?=0.2847, P<0.0001). There was a trend
towards lower ICU mortality with higher BMI but none of this
reached statistical significance: 25.8% in the first, 15% in the
second, 16.3% in the third, and 16.2% in the fourth BMI quartile. In
patients within the first BMI quartile (<22) ICU mortality was sig-
nificantly higher when compared to the total group of other BMI
quartiles: 25.8% versus 15.8% (P=0.04, OR 1.9, 95% CI 1.1-3.3).

Conclusion: The interim results of an ongoing prospective clinical
trial show that increased IAP can be expected in about 17.5% of
cases. It seems to be a predictor of mortality and causes a consid-
erable extra-cost and prolonged ICU-stay. High IAP does not cor-
relate well with high BMI or lactate. There is no U-shaped
(concave) mortality curve associated with BMI, on the contrary,
patients with higher BMI had lower mortality compared to
patients within the first BMI quartile, and this is in accordance
with the results from others [2]. We suggest that IAP should be
used as part of routine monitoring in the ICU and that future
studies examining variables predictive of ICU-mortality should
include IAP and BMI.
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The search for optimal PEEP in acute lung injury (ALI): correlation between intra-abdominal pressure (IAP)
and the lower inflection point (Pflex). Results of a pilot study
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Introduction: It is well known that IAPs above 15-20mmHg
increase peak and plateau alveolar pressures. The rise in pressure

on the diaphragm causes a pattern of restrictive lung disease with
a drop in functional residual capacity and all other lung volumes.
Finally this results in diminished chest wall compliance causing
difficult ventilation and weaning. The respiratory system can be
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divided into the chest wall and the lung. Since the diaphragm is
coupled to the abdominal wall any increase in IAP may therefore
affect chest wall and lung compliance [1]. By calculation of static
V-P curves it has been shown in animal and human studies that
abdominal and subsequently chest wall compliance goes up after
abdominal decompression and this correlates well with the
volume recruited [1]. Recent studies looking at compliance in
primary and secondary ARDS found that the latter presents with
preserved lung but decreased chest wall compliance and PEEP
allows to recruit lung units markedly [1,2]. In a previous study we
found that in patients with secondary ARDS and raised IAP,
PEEP-adjustment for IAP calculated at zero PEEP (ZEEP)
resulted in significant better oxygenation at the expense of a sig-
nificant increase in peak and plateau alveolar pressures but
without the risk for early barotrauma [3]. In this pilot study we
wanted to sort out if there is a correlation between IAP and Pflex.

Methods: Over a 2 month period 115 measurements were per-
formed in 11 patients. The IAP was calculated at ZEEP with the
standardised intravesicle pressure recording method and Pflex
with the super-syringe method. The M/F ratio was 6/5, age
67.1+9.4, MODScore 6.5+3.3, APACHE-II score 25.2+8.5,
SAPS-II score 54.4+15.7, ICU-stay 11.3+6.3 days. The number
of measurements in each patient was 10.5+7.5. There were three
patients with primary and three with secondary ARDS, and three
patients had secondary ALI according to the definitions given by
the American—European consensus conference. Calculation of cor-
relation was done with the Prism GraphPad™ software (version
2.00 October 31 1995), values are mean +SD.

Results: The values for IAP (mmHg), IAP (¢cmH,0) and Pflex
(cmH,0) were 14.9+6.8, 19.4+8.9 and 13.3£5.5, respectively for
the whole group of patients; 15.8+7.6, 20.6+9.8 and 13.2+6.0,
respectively in secondary ALI/ARDS and 12.6 3.4, 16.4+4.4 and
13.6 £ 3.9 respectively in primary ARDS. There was a very good
correlation between IAP (cmH,0) and Pflex (cmH,0) for the
whole group of patients (Fig.1): Pflex=0.552 x [AP +2.5146
(R2=0.808, P<0.0001) and this correlation was even better in the
patients with secondary ALI/ARDS; Pflex=0.5745 x [IAP +1.3227
(R?2=0.888, P<0.0001). As suspected the correlation was worse in
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Figure 1: TAP versus Pflex curve (all patients)
115 measurements in 11 patients
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patients with primary ARDS: Pflex=0.7622 x IAP +1.1624
(R?=0.7428, P<0.0001).

Conclusion: We found a very good correlation between IAP and
Pflex. Calculation of IAP can easily be done at the bedside of
every ICU patient who has a Foley catheter in place. We propose
this simple strategy for determination of best PEEP in ALI
instead of the more time consuming, not generally accepted and
not without risk calculation of Pflex with the super syringe
method. Before being used for clinical purposes, the results of this
pilot study need to be validated in a multicentre trial.
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Determination of the best volume of perfluorocarbone to ensure partial liquid ventilation in the pig with

ARDS
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Introduction: Partial liquid ventilation consists of filling the resid-
ual functional capacity with perfluorocarbon (PFC), while provid-
ing tidal volume by conventional ventilation. Several studies have
shown that smaller volumes of PFC allow significant improve-
ment in ventilation parameters during experimental ARDS. To
date no study has compared several small volumes of PFC. The
purpose of this study was to make a comparison with the
minimum doses of PFC in a pig model presenting ARDS.

Method: 16 pigs, average weight 24 +5kg, under general anesthe-
sia and myorelaxation were prepared with installation of a central
venous catheter and an arterial catheter with continuous oxygen
saturation monitoring The animals were then ventilated (Evita 4,
Driiger) with intermittent positive pressure ventilation (Fi0O,:1) in
order to obtain PaCO, at 35+ 1 mmHg. At this point ARDS was

induced by intravenous injection over half an hour of 0.3 ml/kg
oleic acid. ARDS was confirmed by a PaO,/FiO, <150 taken over
two successive arterial samples. A pressure—volume curve was
established and used to identify the lower inflection point (LIP)
and the level of the ‘best PEEP’. The animals were then split into
four groups of four, with a control group being given continuous
positive pressure ventilation (CPPV) without PFC. The second
group was administered 5ml/kg intra tracheal perfluorocarbon
(Rimar 101, Mitsubishi Milano) then given CPPV ventilation. The
third group was administered 10 ml/kg PFC and the last group 15
ml/kg. In all four groups CPPV ventilation was maintained with
the ‘best PEEP’. Arterial pressure, central venous pressure, heart
rate, Sa0, and PE'TCO, were recorded continuously. Blood gases
and ventilation parameters: peak inspiratory pressure, tidal
volume and pulmonary compliance were recorded every 15 min.
The three groups were compared using an ANOVA, a Friedman
test and a Mann and Whitney U-test (P < 0.05 significant).
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Figure 1. Evolution of the PaO, in the four groups. x: times when
the pigs died.

Results: In the control group lung compliance and PaO, continued
to drop for all the animals; in PLV groups, lung compliance
decrease after administration of PFC. After a few minutes, the
compliance increase significatly. In the 5 ml/kg group lung compli-
ance and PaO, rose to an average of 354+ 197 mmHg and 15.4. In
the 10 and 15 ml/kg group PaO, was restored to its initial level of
448 + 74 and 445+ 86 mmHg. Luung compliance increase to satifac-
torys values (21.4+3.1; 21.48 +2.4). All the animals in the control

EVOLUTION OF LUNG COMPLIANCCE
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Figure 2. Evolution of lung compliance.

group died in a mean time of 109+25min, the animals in the
5ml/kg group survived on average 158 + 17 min, the animals in the
10 ml/kg and 15 ml/kg groups survived for the whole 3 h the exper-
iment lasted (P <0.05).

Discussion: It would thus appear that in pigs a dose of 5 ml/kg PFC
enables satisfactory ventilation parameters to be restored, but the
level remains lower than that obtained with 10 ml/kg. The fact that
a low dose does not have long-lasting effects might be due to faster
evaporation of the product and a drop in its efficiency. There is no
beneficial effect with larger dose than 10 ml/kg.

Cardiorespiratory effects of inhaled nitric oxide during acute hypercapnia with and without correction of

blood pH in acute respiratory failure in piglets

G Zobel, S Rodl, B Urlesberger, M Bermoser, W Schwinger, D Dacar and I Knez
Departments of Pediatrics, Neonatology and Cardiac Surgery, University of Graz, Austria

Crit Care 1999, 3 (suppl 1):P42

Objective: To evaluate the effects of inhaled nitric oxide on gas
exchange and hemodynamic data during acute hypercapnia with
uncorrected and corrected blood-pH.

Design: Prospective, randomized, experimental study.

Setting: University research laboratory.

Subjects: Ten piglets weighing 9 to 13 kg.

Interventions: After induction of anesthesia, tracheostomy and
controlled mechanical ventilation animals were instrumented with
two central venous catheters, a pulmonary artery and two arterial
catheters, and an ultrasonic flow probe around the pulmonary
artery. Acute respiratory failure was induced by the infusion of
oleic acid (0.08 ml/kg) and repeated lung lavages with 0.9% NaCl
(20 ml/kg). The protocol consisted of randomly assigned periods
with different PaCO, levels (Normocapnia= PaCO, 40torr,
Hypercapnia 1= PaCO, 65 torr, Hypercapnia Ic= PaCO, 65 torr-
pH corrected, Hypercapnia II = PaCO, 85 torr, Hypercapnia lic=
Hypercapnia 85 torr-pH corrected). Tidal volume was reduced to

BL NC HC-I HC-lc HC-I HC-llc
PAP (torr)NO-0 21.8*x1.4 28.1+0.6 32+1.7 29.2+1.2 35.1+1.8 30.8+1.6#
PAP (torr)NO-10 19+1.1 25.8+1.2 27 £3* 26%1 28.5+1.1* 26.3+1.3*
MAP (torr)NO-0 83%1.7 79.3+2.9 72.6+£25 78.4£3.7 74.2%3.0 76.7t4.1
MAP (torr)NO-10 82+1.8 81+24 79+3.8 82+5 74t 4 774
CO (I/min)NO-0 2.6+0.39 1.9+£0.19 1.721+0.15 1.77+0.1 1.90+£0.17 1.90+0.2
CO(I/min)NO-10 25+04 2.0%+0.2 1.77+0.11 1.72+0.14 1.91£0.16 2.16+0.21
PVR (dyne.s.cm=%)NO-0 362+53 68485 928+ 157 694 +97 956+ 142 823+197
PVR (dyne.s.cm8)NO-10 275+ 41 582+99 642+ 69 611+123 685+ 124* 469+ 107*
PaO,/FiO, (torr)NO-0 454+37 98+12 101£5.2 109+12 95+5 106+13
PaO,/FiO, (torr)NO-10 469+ 35 148+ 11* 1561 £13* 146£17* 154 £256** 148+ 21*

*P<0.05 vs INO 10ppm, **P<0.01 vs iINO 10ppm, #P<0.05 vs pH-correction, BL, baseline; NC, normocapnia; HC-l, hypercapnia 65 torr; HC-
II, hypercapnia 85 torr; C, pH-correction
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induce hypercapnia, inspiratory time was prolonged to achieve
constant mean airway pressures (Paw). Tham infusion was used to
correct pH. At each PaCO,-period the animals were ventilated
with and without inhaled nitric oxide (10 ppm).

Measurements and results: Continuous hemodynamic monitoring
included right atrial, mean pulmonary artery and mean systemic
arterial pressures, and continuous flow recording at the pulmonary
artery. In addition, airway pressures, tidal volumes, lung compli-
ance and airway resistance, arterial and mixed venous blood gases
were measured. Data were obtained with and without inhalation
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of nitric oxide at baseline, normocapnia and 2 levels of hypercap-
nia with and without pH correction and are given in the Table.

Conclusion: Acute hypercapnia resulted in a significant increase in
pulmonary artery pressure and pulmonary vascular resistance
without significantly influencing oxygenation and cardiac output.
pH-correction at hypercapnic episodes decreased pulmonary
artery pressure and pulmonary vascular resistance associated with
a slight increase in cardiac output and oxygenation. Inhaled nitric
oxide significantly reduced pulmonary hypertension induced by
acute hypercapnia and significantly improved oxygenation during
normocapnia and acute hypercapnia with and without acidosis.

Cardiorespiratory effects of inhaled nitric oxide and moderate hypercapnia in an experimental model of

single ventricle

G Zobel, D Dacar, I Knez, S Rodl, Y Salaymeh, A Knez and E Gradnitzer

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

Crit Care 1999, 3 (suppl 1):P43

Objective: To evaluate the effects of inhaled nitric oxide and
moderate hypercapnia on hemodynamics and gas exchange in an
experimental model of single ventricle.

Design: Prospective, randomized, experimental study.
Setting: University research laboratory.
Subjects: Nine piglets weighing 10 to 14 kg.

Interventions: After induction of anesthesia, tracheostomy and
controlled mechanical ventilation animals were instrumented with
two central venous catheters and two arterial catheters. After a
midline sternotomy the animals were placed on cardiopulmonary
bypass and subjected to atrial septectomy, patch closure of the tri-
cuspid valve, and creation of a 4 mm systemic to pulmonary arte-
rial shunt. Before weaning from cardiopulmonary bypass
ultrasonic flow probes were placed around the pulmonary artery
and the descending aorta. In addition a pulmonary artery catheter
was inserted into the pulmonary artery via the right ventricle. The

protocol consisted of randomly assigned periods with different
PaCO, levels (Normocapnia= PaCO, 40torr, Hypercapnia I=
PaCO, 50 torr, Hypercapnia II= PaCO, 60torr,) and a period of
inhaling nitric oxide (10 ppm) at normocapnia. Tidal volume was
reduced to induce hypercapnia, inspiratory time and PEEP were
adjusted to achieve constant mean airway pressures (Paw).

Measurements and results: Continuous hemodynamic monitoring
included right atrial, mean pulmonary artery and mean systemic
arterial pressures, and continuous flow recordings at the pul-
monary artery and the descending aorta. In addition, arterial and
central venous blood gases were measured. Data were obtained at
baseline, normocapnia with and without NO-inhalation and 2
levels of hypercapnia and are given in the Table.

Conclusion: The creation of this experimental model of single
ventricle resulted in a significant decrease in oxygen saturations
and mean arterial pressure. Moderate hypercapnia resulted only in
minimal changes in pulmonary artery pressure, pulmonary vascu-
lar resistance, and oxygen saturations. Inhaled nitric oxide
decreased pulmonary artery pressure and resistance associated a
slight increase in oxygen saturations.

BL NC NC-INO HC-I HC-I

RAP (mmHg) 8.9+0.9 10.6+15 10.7+1.4 11+1.4 11.3+15
PAP (mmHg) 23.1+1.8 20.4+1.5 236+1.8 25.2+2.1*
MAP (mmHg) 88+5.9 53+3.7# 51.5+3.4# 48.6+3# 46.4+3.3#
Qp/Qs 0.94+0.1 1.17%0.1 0.89+0.1* 0.98+0.1
CO (I/min) 1.95+0.1 1.89£0.1 1.81£0.1 1.63£0.1
PVR (dyne.s.cm™) 1504 +331 967+ 148 1514 £ 246 1661 +188*
Sa0, (%) 99.6+0.1 77 £3.6# 79.7 £2.3# 74+ 4.44% 74+ 3.44%
SvO, (%) 89+1.2 45+ 3.5# 47+ 2.4# 42 £3.2# 40 2.1#*

RAP, right atrial pressure; PAP, pulmonary artery pressure; MAP, mean arterial pressure; Qp, pulmonary artery flow; Qs, systemic flow; PVR,
pulmonary vascular resistance; BL, baseline; NC, normocapnia; HC-I, hypercapnia 50 torr; HC-l, hypercapnia 60 torr; iNO, inhaled nitric oxide

*P<0.05 vs NC-iNO, #P<0.01 vs BL
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Impact of inhaled nitric oxide on pulmonary capillary pressure in ARDS patients

V Sramek, R Rokyta, I Novak, M Nalos, P Hora, ] Ruzicka and M Matejovic
1CU, Medical Dpt 1, Charles Uni Hospital Plzen, Alej Svobody 80, CZ-30466 Plzen, Czech Republic. Tel: +420-19-710 3 165;
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Introduction: Inhaled nitric oxide (NO) causes selective pul-
monary vasodilation. In experiment, pulmonary arteries were
shown to be primary site of NO effect. Our aim was to study the
effect of inhaled NO on pulmonary vasculature in ARDS patients.

Materials and methods: Inhaled NO was tested in 8 ARDS
patients (PaO,/FiO, = 71 +26 mmHg, LIS >2.5). One hour test of
20 ppm NO was performed and in 3 patients NO was additionally
increased to 40 ppm with the primary aim to improve oxygenation.
Positive pressure response was defined as a decrease of mean pul-
monary artery pressure (mPAP) >2mmHg. Pressure curves during
pulmonary artery occlusion were recorded in duplicate before and
with NO and the more representative one was used for pulmonary
capillary pressure (PCP) estimation [1]. Positive response in oxy-
genation was defined as PaO,/Fi0, increase >20%. Statistics: non-
parametrical Wilcoxon test for two related samples and simple
correlation when appropriate. Data are presented as means +SD.
P< 0.05 was considered significant.

Results: In 1 patient a marked decrease in mPAP was measured
(15mmHg), in other 4 patients the drop was marginal

(34 mmHg). Three patients did not respond to NO inhalation by
any significant change in mPAP. In five responders PCP and
PCWP pressure did not change before and after the NO test (25.0
+4.5 and 24.2+5.3mmHg for PCP; P=0.18 and 18.0+3.3 and
17.8+3.9mmHg for PCWP; P=0.59). Transpulmonary pressure
difference (dAPAP-PCWP) decreased significantly (14.6 1.4 and
11.0+3.7mmHg, respectively; P=0.04) which corresponded with
trend to decrease the arterial component of the transpulmonary
pressure difference (dPAP-PCP) (7.6+3.0 and 4.5+2.6 mmHg,
respectively; P=0.11 i.e. decrease in 4 cases).

Conclusion: When effective in lowering pulmonary pressures,
inhaled NO seems to act primarily on the arterial component of
transpulmonal vascular resistance.

Acknowledgement: Supported by IGA grant No. 3999-3
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Correlation of lung mechanics with saturated phosphatidylcholine ratios and surfactant protein A in
bronchoalveolar lavage fluid from infants with RSV induced respiratory failure
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Aim: Infants with respiratory syncytial virus (RSV) induced respi-
ratory failure have been shown to be deficient in surfactant, both
in quantity and ability to reduce surface tension. Theoretical evi-
dence suggests that surfactant may have a role in maintaining
patency of small airways, which has implications for RSV bronchi-
olitis. In addition, a minimum ratio of surfactant protein A (SPA)
to fully saturated dipalmitoylphosphatidylcholine (DPPC) must
be present for surfactant to be fully functional. We wished to
investigate the relationship between (a) lung mechanics and
SPA/DPPC ratios, and (b) lung mechanics and the ratio of DPPC
to the monounsaturated palmitoyloleoylphosphatidylcholine
(POPC) in bronchoalveolar lavage (BAL) fluid from ventilated
RSV positive infants.

Methods: Nineteen infants were studied, median age 7 weeks
(range 3-25 weeks), median weight 4kg (range 2-6kg). BALs
were taken within 24h of commencing mechanical ventilation.
BAL surfactant phospholipid composition was detected by elec-
trospray ionization mass spectrometry, and SPA levels by enzyme-
linked immunosorbent assay. Static respiratory system compliance
and resistance were measured using the single breath occlusion
technique with a commercially available device (PEDS® 4.1,
Medical Associated Services, USA).
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Results: The median (interquartile range) values for compliance
were 0.36 (0.31-0.47) ml/emH,O/kg, and resistance 234 (184-277)
cmH,0/l/s. The DPPC/POPC ratio correlated significantly with
both compliance and resistance (see Figure). There was no corre-
lation (neither linear nor exponential) between SPA/DPPC ratio
and lung mechanics (compliance: 7= 0.1, resistance 7= 0.24).

Conclusion: Surfactant containing higher ratios of saturated phos-
phatidylcholine has a role in maintaining compliance and small
airway patency in RSV infected infants. Although a certain
minimal level of SPA is necessary for surfactant function, addi-
tional benefit is not seen with increasing SPA/DPPC ratios. These
findings have implications for exogenous surfactant supplementa-
tion in this disease.
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Twenty-one hybird dogs were randomly divided into acute lung
injury (ALI) treated and control groups at simulated high altitude
environment of 4000 m. All animals were sacrificed after 6h. The
tetramethylpyrazine (I'MP) treated group showed that the WBC
count was significantly higher at 15 min after fat tissue extract was
given (P<0.05), the edema of both capillary endothelial cells and
alveolar epithelial cells was less serious, the number of leukocytes
accumulated in the lungs was less. The increase in production of

leukotriene B (LI'B) by polymorphonuclear neutrophil (PMN),
alveolar macrophage (AM), and the activity of platelet-activating
factor (PAF) by PMN were partially inhibited (P <0.01). Although
the ratio of the pulmonary extravascular water volume/blood free
dry lung weight (PEWV/BEFDL) of TMP group was significantly
elevated as compared with that of control group, no significant dif-
ference was seen (£>0.05). However, the level of PaO,, the PMN
and AM count, and the albumin level of the BALF in both groups
had no significant difference. These results demonstrated that the
carly treatment with T'MP could inhibit the decrease in the WBC
count, and reduce the accumulation of leukocytes in the lungs.

Effects of C1-inhibitor and rSP-C surfactant on oxygenation and histology in rats with lavage-induced acute

lung injury

B Vangerow*, D Hiifner, P-G Germann®, G Marx* and H Rueckoldt*
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Introduction: The acute respiratory distress syndrome (ARDS) is
characterized by diffuse injury to the endothelial and epithelial
surfaces of the lung leading to severe respiratory failure. Alter-
ations in the surfactant system and activation of the contact
system of coagulation are major contributors to the pathophysiol-
ogy of ARDS. Cl-inhibitor (C1-INH) is the main inhibitor of
contact activation and the only known inhibitor of classical
pathway complement activation. The aim of this study was to
investigate the effects of Cl-inhibitor administration and rSP-C
surfactant application on oxygenation and lung histology in an
ARDS-model.

Methods: Thirty-six male Sprague Dawley rats were subjected to
repetitive lung lavage with isotonic saline solution. Three experi-
mental groups and two control groups were studied: Group 1 and
2 served as controls without any treatment. Animals of group 1
were sacrificed 60min after the last lavage procedure (p.L).
Animals of group 3-5 received 200 U/kg body weight (b.w.) C1-
INH (Centeon, Germany) intravenously (group 3), 25 mg/kg b.w.
rSP-C Surfactant (Byk Gulden, Germany) intratracheally (group
4) or both (group 5) at 60 min p.l. Blood gases were determined

120, 150, 180 and 210 min p.1. All animals of group 2-5 were sacri-
ficed at 210 min p.l. and the lungs were excised for histological
examination. Hyaline membrane formation, distribution and
severity of intraalveolar neutrophil (PMN) accumulation and the
severity of intraalveolar and perivascular hemorrhage were graded
semiquantitatively using a scale from 0 to 4+.

Results: At 210 min p.l. pO, values of group 4 (456 +74mmHg)
and group 5 (387 £ 155 mmHg) were significantly higher than in
group 3 (120+103 mmHg) or in controls (63 £ 12 mmHg). Hyaline
membrane formation was significantly reduced in group 4 and 5.
The grading for PMN infiltration was significantly lower in
animals who received C1-INH (group 3=2.0, group 5=2.3) than
in controls (group 2=2.7) or in animals treated with surfactant
only (group 4=3.3). The severity of intraalveolar hemorrhage and
edema were significantly reduced in group 3 and highest in
group 4.

Conclusion: Surfactant application was effective in improving pO,
which was related to the reduction of hyaline membrane forma-
tion. C1-INH administration had no significant effect on pO, and
hyaline membrane formation but was effective in reducing PMN
infiltration, intraalveolar hemorrhage and edema formation.

Inhibition of pulmonary microvascular chemokine production by human Laktoferrin and

Phosphatidylethanolamine

GC Beck, BA Yard, F] van der Woude and K van Ackern

Institute for Anaesthesiology, Faculty of Clinical Medicine Mannheim, Theodor Kutzer Ufer 1-3, 68165 Mannheim, Germany
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Chemokines, a large family of structurally related chemotactic
cytokines, are essential for the migration of leukocytes during
inflammatory processes. The release of neutrophil attractant
chemokines such as MCP-1, Groa, ENA-78, GCP-2 and NAP-2 as
well as fractalkine by lung microvascular endothelial cells
(LMVEC) is dramatically increased upon stimulation with LPS.

The present study was performed to investigate, whether human
Lactoferrin (hLf) or Phospholipase AZ2-inhibitor Phosphatidyl-
ethanolamine (PE) can intervene with the release of these
chemokines by LMVEC under LLPS stimulation.

LMVEC were pretreated with hLLf for various time intervals prior
to stimulation with LPS or with LPS in the presence of hLf. In
other experiments, cell impermeable PE, Cyclooxygenase-
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inhibitors (Col) (indomethacine, acetyl-salicylic acid) and a
platelet activating factor (PAF)-antagonist, were added to LLPS
stimulated LMVEC. Chemokine release was measured by ELISA
and detection of chemokine mRNA by means of RT:PCR.

HLf added to LMVEC at the time of stimulation did not influ-
ence chemokine production. However, when hLLf was added prior
to LPS stimulation, a significant inhibition of MCP-1 (P<0.001)
and ENA-78 (P<0.01) but not of Groo. production was observed.
In order to investigate if LLPS induced chemokine production was
dependent on PAFE, Arachidonic acid (AA) or its metabolites,
LMVEC were treated with PE, Col and PAF-antagonist either

after or at the time of LPS stimulation. Treatment of LMVEC
with PE completely inhibited the LLPS induced chemokine pro-
duction of MCP-1, ENA-78 and Groo. in a time and dose depend-
ent fashion. This was still observed, when LMVEC were
pretreated with LLPS. Col and PAF-antagonist could partly reduce
LLPS induced chemokine production. Furthermore mRNA expres-
sion of ENA-78, Groo,, GCP-2 and fractalkine was decreased after
LPS stimulation in the presence of PE. Our data demonstrate,
that hLLf and PE are potent agents to counteract LLPS induced
chemokine produktion by LMVEC. These findings may have
clinical implications in the treatment of acute lung injury during
sepsis.

Lipid peroxidation, antioxidant status and selenium levels in patients requiring prolonged ventilatory support

V Cerny, P Zivny*, P Dostal and R Parizkova
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Introduction: Recently free oxygen radicals have been implicated
as possible mediators of respiratory muscle dysfunction, particu-
larly diaphragm fatigue. The aim of the study was to evaluate lipid
peroxidation, antioxidant status and selenium levels in patients
with sepsis requiring ventilatory support and during weaning.

Methods: After institutional approval 40 critically ill patients were
prospectively studied during ventilatory support and weaning,
three patients due to death were excluded. All patients were
weaned according to standard weaning protocol. Blood samples
were drawn daily and collected until analysis. Malondialdehyde
(MDA) serum levels, total glutathion (GSH), glutathion-peroxi-
dase (GPX) and superoxid-dismutase (SOD) activity in erythro-
cytes and serum selenium levels were estimated at the time of
admission to ICU ('T'1), on the last day of full ventilatory support
('T'2), on the day when weaning was started ('I'3) and on the first
day of spontancous ventilation ('1'4). After successful weaning
patients were divided in two groups according to the length of
weaning (W): group S (W < 3 days, #=15), group L. (W > 3 days,
n=22). r-test or Mann Whitney Rank Sum test were used for sta-
tistical analysis (SigmaStat, Jandel Co., USA), values are expressed
as mean (SD) or median (25%-75% percentiles), P<0.05 was con-
sidered statistically significant.

Primary endogenous pneumonia in severe burn patients

Results: Summarized selenium values (umol/l) were 0.63 (0.28) in
Group Sand 0.57 (0.16) in Group L.

T1 T2 T3 T4
MDA - S 0.72 0.94 0.89 1.02
(0.55-1) (0.72-1.39) (0.82-1.25) (0.82-1.2)
MDA - L 1.14 1.07 0.96 0.94
(0.94-1.89)* (0.67-1.43) (0.74-1.32) (0.67-1.31)
GPX -8 31.5(8.2) 39 (8.0) 34.9 (8.6) 39.1 (7.8)
GPX-L 34.6(10.2) 35.5 (4.2) 272 (11)  31.3(6.2)**
SOD-S 1320 (279) 1320 (310) 1090 (256) 1270 (350)
SOD-L 1270 (439) 1120 (107) 1360 (107)*** 1290 (275)

MDA pg/ml — median (25-75%), GPX U/g Hb — mean (SD), SOD
%inhib — mean (SD), * P=0.006, **P=0.009, ***P=0.013

Discussion: Prolonged ventilatory support and weaning longer
than 3 days were associated with higher MDA levels and lower
GPX levels, also selenium levels were insignificantly lower in
patients with prolonged ventilatory support. The clinical impor-
tance of these findings needs to be further studied.
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The study has been approved by the Institutional Board for Clini-
cal Research

Objective: To determine primary endogenous pneumonia effect
on severe burn patient mortality and to establish the associated
factors with primary endogenous pneumonia.

Design: Prospective observational.

Setting: A six-bed burn intensive care unit.

Patients: All patients of 214 years admitted between January 1995
and January 1996 with a total body surface burn area of 220%.
Exclusion criteria included immunosuppression, pregnancy, and
length of stay less than 5 days or admission 248 h following burn
trauma.

Intervention: Collection of data on surveillance samples from throat
and rectum on admission and afterwards twice weekly, and primary
endogenous pneumonia during the intensive care unit stay.

Statistical analysis: T'he variables potentially related to mortality
were age, sex, total body surface burn area, full-thickness burn
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area, inhalation injury, primary endogenous pneumonia, blood-
stream infection, burn wound infection and urinary tract infection.
Comparison between groups was performed using Wilcoxon test
or Fisher’s exact test when appropriate.

Results: T'hirty-one patients fulfilled the criteria of analysis. Mean
age was 43 years (36-50), total body surface burn area 43%
(36-50), full-thickness burn area 24% (17-31). Inhalation injury
was identified on 13 patients. Mean stay was 28 days (21-35).
Mortality was 29% (nine patients).

Fourteen patients developed 19 pneumonias: 12 primary endoge-
nous, six secondary endogenous and one exogenous. The
causative microorganisms were 14 Staphylococcus aureus, three
Haemophilus — influenzae, two  Streptococcus — pneumoniae, one
Pseudomona aeruginosa and one Acinetobacter spp.
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In the univariate and multivariate analysis the factors associated
(P<0.05) with mortality were primary endogenous pneumonia
and full-thickness burn area. The risk factors associated (P <0.05)
with primary endogenous pneumonia were full-thickness burn
area and inhalation injury. Increasing the number of cases (56
patients), both variables were statistically significant in the uni-
variate analysis, but were not statistically significant in the multi-
variate analysis. At present we are continuing the study to know
the factors associated with morbidity and mortality in severe burn
patients.

Conclusion: Half the patients developed a pneumonia (63%
primary endogenous pneumonia). The isolated pathogens were
predominantly Staphylococcus aureus. Primary endogenous pneu-
monia in severe burn patients may be associated with mortality,
but is necessary collecting more cases to show it.

Outbreak of nosocomial infection/colonisation caused by Stenotrophomonas maltophilia with mucoid

phenotype

I Palabiyikoglu, M "Tulunay, I Asik, M Oral, M Unsal and S Gungor

Ankara University Medical Faculty, Department of Anaesthesiology & Reanimation, lbni-Sina Hastanesi, 06100 Samanpazary Ankara, Turkey
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The Gram-negative bacillus Szenotrophomonas maltophilia (SM) has
emerged as an important pathogen associated with significant
case/fatality ratio [1,2]. SM is a potentially dangerous organism
because of its resistance to many antibiotics. We present here an
outbreak of mucoid phenotype SM pneumonia (four cases) and
respiratory tract colonisation (three cases). Our review of literature
revealed only one case report of pneumonia characterised as
mucoid phenotype [2]. The outbreak was caused following admis-
sion of a 65-year-old male patient with respiratory distress, fever,
leukocytosis (24000/ul) in the ICU. Chest X-ray showed an infil-
trative shadow in the right lower lobe and bilateral pleural effu-
sion was detected on C’T. Sputum cultures obtained before
admission to ICU and subsequent days yielded mucoid pheno-
type SM. Treatment with ticarcilline plus clavulonic acid to which
the isolates was susceptible was initiated. One-day later chest X-

ray showed diffuse bilateral pneumonic infiltrates and the
patient’s condition rapidly deteriorated. Ciprofloxacine was added
to the treatment. Subsequent SM isolates rapidly developed
antimicrobial resistance to antibiotics. Four patients in the ICU
were lost with SM pneumonia within 7-10 days. SM isolates were
identified by standard Analytical Profile Index procedure (API
20E and API 20 NE). A significant number of both infected and
colonised patients had severe systemic diseases and tracheotomy,
they were mechanically ventilated and receiving broad spectrum
antibiotics before isolation of SM. SM is emerging as an important
nosocomial pathogen in critically ill ICU patients and should no
longer be regarded as a harmless bacillus in ICU.
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Selective decontamination of the digestive tract influences the acquisition of Helicobacter pylori among

intensive care nurses
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Introduction: H. pylori prevalence is increased in health care
workers and in intensive care nurses. Exposure to H. pylori by
gastric secretions and faeces are the main sources of transmission
of H. pylori infection to health care workers. The routine use of
selective decontamination of the digestive tract (SDD) at an
intensive care unit suppresses H. pylori in critically ill patients. It
was questioned whether as a consequence, a decreased exposure
of H. pylori to intensive care nurses would lead to a lower preva-
lence of H. pylori infection in these nurses.

Methods: The H. pylori infection prevalence of intensive care
nurses from a unit using SDD routinely (group I) was compared to

that of intensive care nurses from a unit not using SDD (group II).
Health care workers from other departments where no SDD was
used (group III) served as a control group. Both the intensive care
nurses and controls were included on a voluntary basis. Persons
using proton pump inhibitors were excluded. H. pylori was detected
by Laser Assisted Ratio Analyser-'3C-urea breath test (UBD).

Results: Three UB'Ts were unable to be processed in group |
(7=064), five in group II (#=55) and five in group III (#=50). The
prevalence of H. pylori infection was 11% (7/61) in group I and
25.5% (14/50) in group II (P=0.027, Pearson Chi-Square). In group
111 the prevalence of H. pylori infection was 16% (8/45) which is
not significantly different from both group I and II. The mean age
in the three groups was 35.9, 37.8 and 36.6 years respectively (NS).
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Conclusion: The prevalence of H. pylori infection among intensive
care nurses is lower in nurses from units using SDD compared to
the ones from a unit not using SDD. Acquisition of H. pylori by

transmission from critically ill patients appears to be diminished
once SDD is used.

Factors predicting the etiologic pathogens in intensive care patients with early-onset pneumonia

H Carsauw, C Suetens and B Jans
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Objective: National surveillance data of nosocomial infections in
Intensive Care Units (ICUs) in Belgium show that in early-onset
pneumonia cases (i.e. within 48 h after ICU-admission) microbiol-
ogy results are more likely to be lacking than in late-onset pneu-
monia cases. The aim was to examine whether the etiologic
pathogen in ICU-patients with early-onset pneumonia could be
predicted by specific patient characteristics.

Material and methods: Data provided by the ICUs participating in
the national surveillance programme for nososcomial infections in
ICUs between January 1996 and June 1998 were examined. For
the most frequently isolated pathogens in early-onset pneumonia,
associated patient characteristics at admission were identified.
Independence of association was verified by multivariate analysis
using logistic regression.

Results: Seventy hospitals reported 472 cases of early-onset pneu-
monia, 366 (77.5%) of which were microbiologically documented.
The most frequently isolated pathogens were S. aureus (17.2%),
E. coli (13.7%), P. aeruginosa (13.4%) and S. pneumoniae (12.8%). In

univariate analysis, §. aureus infection was associated with a high
Simplified Acute Physiology Score (SAPS II) (55 or more: OR 4.0,
P<0.001; P for trend=0.001), P aeruginosa infection with pro-
longed prior hospital stay (1-7 days: OR 2.9, P=0.02; >7 days: OR
4.3, P<0.001; P for trend = 0.002). Factors associated with §. preu-
moniae infection were younger age (<70 years: OR 2.2, P=0.01),
community origin (OR 4.8, P<0.0001), no use of antibiotics in the
last 48 h (OR 3.4, P<0.001) and no prior surgery in the 30 days
preceding diagnosis of pneumonia (OR 3.1, P=0.002). No patient
characteristics were found to be predictive for infection with £.
coli. After multivariate analysis, §. aureus and P. aeruginosa infec-
tion remained significantly associated with respectively a high
SAPS 1II score and prolonged prior hospital stay. For S. pneumoniae
infection, only community origin and no use of antibiotics in the
last 48 h remained independently associated.

Conclusion: Empirical antimicrobial treatment for early-onset
pneumonia in Belgian ICUs is common. Patient characteristics at
admission, such as duration of prior hospital stay, prior antibiotic
use and patient severity score, are important factors in predicting
the most probable etiologic pathogen and may be helpful in deci-
sion-making with regard to empirical antimicrobial therapy for
early-onset pneumonia in ICUSs.

Nosocomial infection: main cause in development of septic complications in surgical postoperative patients
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Introduction: In this first attempt to prove the main cause of
septic complications in postoperative ICU patients in Bulgaria’s
biggest hospital (more than 1000 beds) we analyzed all patient
admitted in general ICU during 5 year period (1993-1997).

Methods: We provided a standard bacterial monitoring of all body
media (tracheal tubes, urinary tract, blood, central venous lines,
sputum and surgical wounds). According to bacterial growth we
divided patients into three groups. The Group 1 included patiens
without any bacterial growth. Group 2 included patients with
nosocomial infection. Group 3 included patients with secondary
surgical endogenous infections.

Results: Of all patients during these 5 years, we include those 913
(62.9%) who stayed for more than 72h in ICU. Group 1 included
256 patients(28%). From Group 2 we obtained following positive

cultures: 457 from tracheal tubes (88.8%), 376 from urinary tract
(41.9%), 282 from blood (47.2%), 164 from central venous lines
(15%) and 66 tfrom sputum (8.8%). The dominating pathogens in
cultures were: from tracheal tubes: Acinetobacter spp. (27.4%);
from blood: Acinetobacter spp. (21%), Serratia spp. (16.4%), S. epi-
dermidis (21%); from urine: till 5 day K. coli (18%), Acinetobacter
spp. and Citrobacter spp. (13.8%); and after 5 days: Candida spp.
(25%) and Pseudomonas aeruginosa and S. aureus. In Group 3 we
obtained samples from surgical wounds and drainage tubes. The
dominating pathogens were the same as in other body media
(Acinetobacter spp., Serratia spp.).

Conclusion: The nosocomial infection remains the main cause of
septic complications in postoperative ICU patients and its emer-
gence in ICU further rises There is also increase in secondary
endogenous surgical infection. We noted P aeruginosa moved to
third-second place as a cause of nosocomial infection. The impor-
tance of Gram-positive flora nearly equalised that of Gram-nega-
tive in ICU.
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Nosocomial pneumonia and bacteremia in intensive care: results from the Belgian national surveillance,

1996-1998
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In 1996 the Scientific Institute of Public Health — Louis Pasteur
(IPH), in collaboration with the Belgian Society of Intensive Med-
icine and Emergency Medicine, started a multicentre surveillance
of intensive care units (ICU) acquired pneumonias and bac-
teremia. From January 1996 to June 1998, 60% of Belgian acute-
care hospitals (#=101) participated during at least one
surveillance period (3 months), and 64% of those participated
more than one period. A total of 31374 patients were included for
the analysis.

In 4.7% (95% CI 4.5-5.0) of the patients a pneumonia with onset
later than 48 h of ICU stay and matching CDC criteria for nosoco-
mial pneumonia was registered. In 89% of those at least one venti-
lation-day had preceded the onset of the infection (RR 10.4%;
8.9-12.2). The number of ventilator-associated pneumonias per
1000 ventilation-days was 19.0/1000 ventilation-days, varying from
11.9 in coronary surgery patients to more than 25 in patients
having undergone neurosurgery, non-cardiac thoracic surgery, vas-
cular surgery and transplantation. The predominant micro-organ-
isms were Pseudomonas aeruginosa (recovered in 18.0% of the

episodes), Staphylococcus aureus (17.7%), Escherichia coli (12.6%),
Candida spp. (12.1%) and Enterobacter spp. (9.5%).

Bacteremia was reported in 2.4% of the patients. Five percent of
bacteremia occurred within the first 48 h. Forty percent (#2=301)
were secondary to another infection site and 55% (1.3% of the
patients and 2.3 BSIs per 1000 patient-days) matched the CDC
case definition of laboratory-confirmed primary bacteremia. The
device-adjusted primary bacteremia rate was 3.1/1000 catheter-
days and varied between 1.5 in coronary surgery to 4.8 in patients
with multiple trauma and 6.0 in neurosurgical patients. The five
predominant micro-organisms in primary bacteremia were Staphy-
lococcus epidermidis (in 33.3% of the episodes), Staphylococcus aureus
(12.8%), Enterococcus faecalis (71.1%), Pseudomonas aeruginosa (6.1%)
and Enterobacter aerogenes (5.7%).

The frequent participation to the national surveillance led to an
important national database that allows to study the risk factors of
ICU-acquired infections, to identify areas for prevention and to
improve the inter-ICU comparability of infection rates according
to the risk profile of the different ICU populations. International
comparisons remain a delicate matter by lack of internationally
standardised surveillance methods.

Protected specimen brush bronchoscopically directed versus unprotected tracheal aspirate in patients with

ventilator associated pneumonia
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Objectives: Bacterial resistance to antimicrobial treatment is actu-
ally one of the most debated issue in medical field. Therefore, it is
important to dispose a diagnostic procedure to allow an aimed
antimicrobial treatment. Unprotected tracheal aspirate (UTA) is
the most widely used sampling technique to assess pulmonary
infection even though known to have a high sensivity and a low
specificity [1]. Protected specimen brush bronchoscopically
directed (PSB) is a procedure that purpose a higher specificity [2].
The aim of the study is to compare both methods for the diagnosis
of pneumonia in ICU.

Materials and methods: 70 consecutive patients admitted to an 8-
bed general ICU over a period of 18 months, intubated and
mechanically ventilated [3]. When patients met clinical and radio-
logical criteria for suspicion of pneumonia both UTA and PSB
were performed.

Results: Data collected from the two methods pointed out signi-
ficative differences.

PSB vs UTA revealed complete negativeness or growth of differ-
ent microorganisms in 29 patients (41.5%); this result had statisti-
cally significance (P<0.01).

Above all it is to underline that microorganism most frequently
represented in UTA and not detected by PSB were in sequence:

Candida spp, Pseudomonas aeruginosas, Staphylococcus aureus. No
complications were reported during the procedures.

Antimicrobial therapy based on PSB data was started, leading to a
good clinical response and favourable outcome.

Conclusion: PSB is a reliable and safe method useful to investi-
gate pulmonary infections. High specificity of the technique
allows to aim antibiotic therapy, so reducing the risk of inducing
resistance to molecule still effective with a consequent optimiza-
tion of expenses. UTA and corrispective PSB were both negative
in X case (%) VPN = 1. In consideration of UTA elevated vpn,
this method could represent a first diagnostic step followed in case
of positiveness by PSB
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Incidence and pathogenesis on severe burns patients infection

L Lorente, E Cerdd, MA de la Cal, M Sdnchez and P Garcia
Intensive Care Unit, Hospital Universitario de Getafe, Madrid, Spain
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The study has been approved by the Institutional Board for Clini-
cal Research

Objective: To know infection incidence, pathogenesis and
microorganisms on severe burns patients.

Design: Prospective observational.
Setting: A six-bed burn intensive care unit.

Patients: All patients of 214 years admitted between January 1995
and January 1996 with a total body surface burn area of 220%.
Exclusion criteria included immunosuppression, pregnancy and
length of stay less than 5 days or admission 248 h following burn
trauma.

Intervention: Collection of data on surveillance samples from
throat and rectum on admission and afterwards twice weekly, and
infections during the intensive care unit stay. The infections were
diagnosed according to the CDC criteria.

Results: Thirty-one patients fulfilled the criteria of analysis. Mean
age was 43 years (36-50), total body surface burn area 43%
(36-50), full-thickness burn area 24% (17-31). Inhalation injury
was identified on 13 patients. Mean stay was 28 days (21-35).
Mortality was 29% (nine patients).

Twenty-two patients developed 59 infections: 28 primary endoge-
nous, 27 secondary endogenous and four exogenous.

Fourteen patients developed 19 pneumonias: 12 primary endoge-
nous, six secondary endogenous and one exogenous. The
causative microorganisms were: 14 Sraphylococcus aureus, three
Haemophilus — influenzae, two  Streptococcus — pneumoniae, one
Pseudomona aeruginosa and one Acinetobacter spp. Eight patients
had nine urinary tract infections: eight primary endogenous and
one secondary endogenous. The pathogens were: six Escherichia
coli, three Streptococcus faecalis and one Serratia.

Nine patients developed 10 burn wound infections: one primary
endogenous, eight secondary endogenous and one exogenous.
The causative microorganisms were: six Staphylococcus  aureus,
three Pseudomona aeruginosa, one Escherichia coli, one Acinetobacter
spp, one Proteus and one Klebsiella.

Fourteen patients had 21 bloodstream infections: seven primary
endogenous, 12 secondary endogenous and two exogenous. The
pathogens were: nine Staphylococcus aureus, four coagulase-nega-
tive staphylococcus, two Streptococcus faecalis, one Streptococcus
Jaecium, three Escherichia coli, two Pseudmona aeruginosa, and one
Candida spp.

Conclusion: Burns patients infections are similar to trauma
patients, with 50% primary endogenous infections. The isolated
pathogens were predominantly gram positive coccus, except in
urinary tract infections.

Evaluation of the infections due to central venous catheters in intensive care unit patients

L Yyilik¢i, C Eyigor, A Atay, U Evliya, N Korodlu, M Celik and A Giinerli
Dokuz Eyliil University School of Medicine, Department of Anaesthesiology, Yzmir, Turkey

Crit Care 1999, 3 (suppl 1):P58

Introduction: Central venous catheters (CVC) are responsible for a
part of the infections seen in intensive care units (ICU). In our ICU
routinely we use CVC for fluid and drug administration as well as
CVP measurement. On the ather hand, infection, one of the most
important complications of CVC must always be thought. Infections
due to CVC are attributed to colonization of microorganisms at the
tip of CVC and then their migration to the circulation. In our study,
we planned to determine the colonization ratio of microorganisms at
the tip of CVC and analyse the agents of infection.

Method: We evaluated the data obtained from 40 CVC that we
could send to the laboratory in a year. The insetion sites of CVC
were V. basilica (7=25), V. subclavia (#=5), V. jugularis interna
(n=4) and V. femoralis (7=6). CVC were inserted under sterile
condition by using sterile gloves and surgical drapes. The duration
of catheterization was 8.4+5.1 days (2-23 days). Central venous
pressure measurements and fluid administrations were made by
the nurses under sterile conditions. Fluid administration sets were
changed two times a week. Cannulation sites were cleaned with
povidone-iodine (Betadine®) every day and sterile deesings

(Tegaderm®) were applied. Approximately 2 cm to the tip of each
with drawn CVC is sended to the laboratory of microbiology in a
sterile tube for culture-antibiogram analysis.

Findings: We determined an agent of infection in 6 of 40 catheters
tips that we evaluated (1%5). The agents were: Acinetobacter spp.
(7=2), Coagulase (=) staphylococci (7=2), Fungi (#=1),
Oxacilline resistant Staphylococci aureus (z=1). We determined
no agent of infection in the others 34 catheters.

Discussion: Infection rate was less compared to previous reports
and was similar to the results of the study by Nahidh ez a/. in
which povidine iodine was used in the control group. Then we
concluded that the ratio of infections due to colonization at the tip
of CVC may be decreased by daily care of catheters made under
sterile conditions.
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Introduction: Central venous access is an integral part of patient
care. The dilemma was whether to insert an introducer or multi-
lumen catheter for access. However, the Advanced Venous Access
device (A.V.A.) from Baxter now offers the option of a single
device to accomplish multiple functions with one stick. The
object of this study was to compare maximal flow rates of this new
device with other introducers utilizing the Haemonetics Rapid
Infusion System (R.L.S.) and the more traditional pressurized I.V.
system

Test methods: Devices tested with the traditional system were:
Baxter A.V.A., which incorporates a 9F PA access with one distal
(D) and two proximal lumens (P1&P2); Arrow 9F; Argon 9F. The
test system has been described previously. Devices tested with
the RIS were the Baxter A.VA. and the Arrow 9F introducer.
Fluids measure were saline and a blood/plasma mixture. The RIS
was set up in a manner to continually infuse fluids through the
device using a cut-off pressure of 300 mmHg to judge maximum
flow. Devices were tested with PA catheters (7.5F & 8F). Results
for the A.V.A. are shown in various configurations: AVA(1)=D+P1;
AVA(2)=P1+P2; AVA(3)=D+P1+P2 (Fig. 1).

Results: In the traditional I.V. system, the A.V.A. delivered higher
flows than all other introducers. Figure1 below shows flow rate
results for the RIS system.

Infusion Rate (mU/min)

AVAQ3)

AVAQ) AVAQ2)

Configuration

Arrow 9F

EiSaline w/ 7.5F BBlood w/ 7.5F EISaline w/8F EIBlood w/8F .

Discussion: In all categories, the Advanced venous Access device
delivered higher flows than the other introducers. Therefore, the
A.V.A. device offers a new dimension in central access for trauma,
critical care, and high blood loss surgeries (i.c. liver transplants). It
now gives us the ability to monitor the circulation and infuse
fluids with fewer venous punctures.

Biochemical and haematologic predictors of fungemia in previous colonised ICU patients

A Bartola, R Milheiro, E Lafuente, C Gongalves, ] Fernandes, ] Ledo, A Sousa, M Martins and A Vieira
Intensive Care Unit, Hospital Senhora da Oliveira, 4800 Guimardes, Portugal

Crit Care 1999, 3 (suppl 1):P60

Introduction: In last years the nosocomial ICU fungal infections
are assuming a greater impact with increasing morbidity, mortality
and cost. A better outcome is correlated with an earlier treatment.

Objectives: The aim of the study was to assess the accuracy of
simple not expensive biochemical and haematologic parameters to
predict the change of fungal colonisation to a status of fungemia.

Materials and methods: Three-year retrospective study with 806
ICU medical and surgical non-neutropenic patients. The study
group consisted of 90 patients with fungal documentation, 37
patients were excluded for insufficient data. We considered two
groups.

Group 1 — colonisation 73 patients (fungal documentation in bio-
logical products except blood)

Group 2 — fungemia 17 patients (at least one positive blood
culture)

Group | Group Il

24h 48h 72h 24h 48h 72h
Age 63+£13.78 54.87+13.43
SAPS Il 40.87+12.58 40.87+13.43
Alkaline phosph. 120.6£110.91 110.06£98.2 154.4+130.13 117.5+73.86 136.5+70.6 178.27 £87
Lactate dehyd. 772.5+591.6 735.74 £575.52 705.4+598.8 773+335.6 650+£311.3 717.13%370.9
Leukocytes 13.7+6.3 13.28+6.37 12.9+5.71 13.85+4.86 14+5.24 12.55+5.78
Platelets 195.26+£139.8 183.6 140 195.2+150.3 332.4+£193.3 317.2+188.3 288.1£171
pH 74+0.11 7.42+0.09 7.42+0.1 7.4+0.09 7.4+0.07 7.42+0.08
Bicarbonate 28.87£9.56 30+8.92 31.6+£9.2 26.6+7.28 26+£6.07 27.77+7.26
Blood lactate 33.6+20.5 33.35+21.7 28.5+20.83 2723+8.4 24.42*8 27.66+12.11
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Age, SAPSII in first 24 h, alkaline phosphatase, lactate dehydroge-
nase, blood lactate, pH, bicarbonate, leukocytes, and platelets
were evaluated in all patients the 3 days preceding fungal docu-
mentation. We compared biochemical and haematologic results in
group 1 and group 2 trying to identify a different profile and eval-
uated the predictive value of the different parameters. Results are
presented as media and standard deviation. We applied 7 student
test comparing the two groups and we considered a P<0.05 to be
significant.

Results: (See Table). We found significant statistical difference
with bicarbonate, and platelet count when comparing the two
groups. We also observed an increasing blood level on alkaline
phosphate in fungemic patients.

Conclusion: In our study, variations on bicarbonate, platelet count
and alkaline phosphatase are predictive of fungemia in previous
colonised patients. However, further observations, analyses, are
needed and perhaps involving larger patient numbers to evaluate
the clinical utility of these findings.

Fluconazole prophylaxis of systemic candida infection in non-neutropenic critically ill patients: a prospective

randomized study

R Parizkova, P Dostal and V Cerny

Department of Anesthesiology and Intensive Care, Charles University, Faculty of Medicine, 500 05 Hradec Kralove, Crech Republic

Crit Care 1999, 3 (suppl 1):P61

Introduction: Systemic candida infection has been associated with
increased morbidity and mortality in patients requiring intensive
care. Fluconazole (F) is the preferred therapy in Candida albicans
infection. The aim of the study was to evaluate effect of daily pro-
phylactic fluconazole administration on the incidence of systemic
candida infection.

Methods: After institutional approval 38 critically ill patients were
prospectively studied. In 18 patients (group F) presumptive flu-
conazole therapy after admission was started in daily dose 100 mg
intravenously until discharge or evidence of systemic candida
infection, which was treated using standard dosage. Control group
(C) consisted of 20 patients. Apache II, candida colonization,
selected risk factors for candidemia (central venous and urinary
catheters, parenteral nutrition, corticosteroids therapy, broad-spec-
trum antibiotics, H,-receptor antagonists), length of ICU and hos-
pital stay, ventilatory days, incidence of candida albicans and non
albicans candida species were recorded. The cultures from
nasopharynx, trachea, urine, stool and blood stream were taken.
Values are expressed as a mean (SD), #test, Mann Whitney Rank
Sum test, z-test were used for statistical analysis, P<0.05 was con-
sidered significant.

Results: Selected results are presented in the Table.

Group F Group C
APACHE Il 23.6 (3.8) 22.6 (4.7)
ICU stay (days) 17.6 (8.9) 11.5 (4.1)
Hospital stay (days) 21 (9) 15.7 (6.2)
Ventilatory days 17.6 (11.9) 11.9 (4.9)
Candlida colonization 27% 33%
Candida albicans 10 (66%) 13 (81%)
Non albicans species 5 (33%) 3 (19%)

Conclusion: There were no significant differences in incidence of
candida colonization and proportion of albicans v. non albicans
species between both groups. Hospital and ICU stay and length of
ventilatory support were nonsignificantly longer in group E. Clini-
cal usefulness of early fluconazole prophylaxis needs to be further
evaluated.

Nosocomial candidemia in an ltalian tertiary care hospital

R Luzzati, G Todeschini*, G Amalfitano®, IF Soldani, M Franchini*, L. Lazzarini, A Grassi*, G Perona* and E Concia
Malattie Infettive, * Ematologia, "Microbiologia, Universita ed Azienda Ospedaliera di Verona, 37126 Verona, Italy

Crit Care 1999, 3 (suppl 1):P62

In a retrospective ongoing study, the incidence of nosocomial can-
didemia among patients (pts) admitted to a tertiary-care teaching
hospital (bed capacity 2400; 78 beds for intensive care units,
ICUs) was evaluated together with causative pathogens, potential
risk factors, antifungal treatment, and crude mortality. During the
primary study period (November 1991-October 1994) there were
136 episodes of candidemia occurring in 136 pts (median age 62
years, range 4-96). The overall incidence of candidemia was 11.3
episodes per 10000 hospital admissions. The underlying diseases
were the following: solid or hematological malignancies (43 pts),
major abdominal surgery (30 pts), cardiovascular diseases (18 pts),
trauma (17 pts), other diseases (28 pts). At the onset of candidemia
67 pts (49%) were located in ICUs, 48 and 21 pts respectively in
surgical and medical wards. C. albicans (83 strains) accounted for
53% of all blood culture Candida isolates. Fifty-three pts (39%)
received adequate antifungal treatment: 16 pts amphotericin-B

and 37 pts fluconazole. The overall crude mortality was 54%. The
number of positive fungal blood cultures (1 culture versus >1
culture) did not influence crude mortality (54% versus 63%). In
addition, the mortality of pts infected by C. albicans (55%) was
similar to that of pts infected by C. non-albicans species (45%).
The mortality of pts located in ICUs (79%) was significantly
higher (P<0.001) than that of pts in surgical (29%) and medical
wards (33%). Finally, the mortality of pts who did not receive ade-
quate antifungal therapy (70%) was significantly higher (P <0.001)
than that of treated pts (30%). In conclusion, the incidence of
nosocomial candidemia was high during the primary phase of the
study; most of our pts with candidemia had severe underlying dis-
cases and were hospitalized in ICUs. The number of fungal posi-
tive blood cultures did not influence the crude mortality,
confirming that a single bood culture shuld not be dismissed as
benign transient candidemia. On the contrary, about two-third of
our pts did not receive an adequate antifungal treatment and the
majority of them died.
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Herpes simplex and intensive care medicine: an underestimated problem?

K Camps*, PG Jorens’, HE Demeyf, H Coen#, SR Pattyn*, H Goossens* and M leven*®
From the Depts of *Microbiology, "Intensive Care Medicine and *Radiology, University Hospital of Antwerp, Wilrijkstraat 10, B-2650 Edegem, Belgium
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Herpes Simplex Virus (HSV) infection may cause different disor-
ders in patients hospitalized in intensive care. Bronchoalveolar
lavage (BAL) is a procedure performed almost as a routine in
patients with unexplained respiratory insufficiency in our depart-
ment. During the last 10 years, HSV has been isolated frequently
from the respiratory tract at our 30 beds intensive care unit. The
objectives of this retrospective study were to define risk factors of
the population in whom HSV virus was isolated.

The study concerned patients with an isolation of HSV from
either bronchial aspiration (BA) or BAL in the past 5 years
(1992-1997). HSV was isolated by culture on shell vials and iden-
tified by immunofluorescence after staining with monoclonal anti-
bodies or by the conventional culture and cytopathogenic effect
on Vero-cells. From the 64 cases observed, 47 HSV isolations origi-
nated from BA, 13 from BAL (of which 9 with simultanecously
negative BA) and 4 from both BA and BAL. The mean age of the
patients was 62 years (range from 16 to 82). Only 50% of the
patients had fever at the time of the investigation. The majority of

the patients (94.9%) was intubated before the isolation. The role
of immunosuppression, previously recognized as a risk factor for
herpes infection, was not confirmed in this study: only 20.4% had
received either corticosteroids or immunosuppressive agents.
Striking is that 73.4% had undergone a surgical procedure before
the isolation, mainly coronary bypass grafting or other thoracic
operations. Daily chest X-rays from 2 days before till 2 days after
virus isolation were reviewed blindly by the same radiologist.
There was no pathognomonic image at the chest X-ray: a localized
infiltrate resembling pneumonia, diffuse alveolar infiltrates or an
interstitial pattern were observed and 14% of the chest X-rays
were even defined as normal. Lung injury was severe: almost 60%
had a PaO,/FiO, less than 200. 28 patients received aciclovir
therapy once herpes was isolated, without an effect on the
outcome: 48.4% of all patients and 42.8% of those receiving aci-
clovir therapy (28) died.

Isolation of HSV in respiratory samples from critically ill patients
is therefore more frequent than previously known. Whether these
isolates contribute to illness and its evolution remains to be deter-
mined.

Preliminary validation of new prognostic scoring system in patients with invasive meningococcal disease

E Kasal, I Chytra, V Struncova* and M Bilek?

Dept. of Anaesthesiology and Intensive Care, *Dept. of Infectious Diseases, *Center of the Quality of Care, Charles University Hospital Pilsen, Dr.Benese
13, 305 99 Pilsen, Czech Republic. lel.+Fax: 420 19 277531. E-mail: Kasal@fuplzen.cz
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Introduction: Invasive meningococcal disease (IMD) caused by an
invasive strain of Neisseria meningitidis group C:2a:P1,2,P1,5 and
lately by an invasive strain group B:2a:P1,2 as well appeared in the
Czech republic in 1993 and completely changed severity of the
disease. Incidence and severity of the disease in the West
Bohemian region is the highest in our country. We have published
preliminary results of our several studies of prediction factors of
this disease. Haemocoagulopathy seemed to be of great and reli-
able prediction value. Fibrinogen, Quick, platelets and AT III.
were found as the most reliable factors in patients treated in the
interdisciplinary ICU.

Purpose of the study: Prospectively to develop and preliminarily
validate a model for the probability of hospital death in patients
with meningococcal invasive disease.

Methods: Defined continuous variables (fibrinogen, Quick,
platelets and AT 1) and categorical variable (survival) were col-
lected. A preliminary model was developed on the base of 82
patients data. Logistic regression was used for the development of
the model, which was evaluated by the receiver operating charac-
teristic (ROC) analysis. The mortality rate preliminary validation
as the outcome was studied.

Studied group characteristics: Unlike previous studies we studied
now the group of patients with IMD treated in the whole West
Bohemian region. Six patients from total number of 88 patients
were excluded from the study due to incomplete data (7 =82).

Age-median 12 years Fibrinogen-median 2.6 g/l
Male:female ratio  39:43 Quick-median 50%
Niklasson-median 3 Platelets-median 139 x 101/
Mortality rate 14.6% (12) AT lll-median 60.5%

Results:
(1) Logistic regression model has validity coefficient = 0.469:

P(Death=1)= 1/(1+EXP(B, + BX,)

(2) Receiver operating characteristic for logistic model — ROC
report: (see Table overleaf).

Set up of optimal value of P(Death=1) by logistic regression
model was based on minimal number of the false death predic-
tions (C) along with maximum correct death predictions (A),
(D=survival prediction, B=false death prediction). We looked up
in ROC report the value of P(Death=1) with maximum ratio
between sensitivity and false positivity. The value P(Death=1)
>0.256 increased the percentage of correctly classified patients on
the level of 91.46%. The area under the ROC curve is 0.869. By
the substitution to the next equation enables simply calculate the
preliminary validated prediction. Result 20.256 means the predic-
tion of the death probability 91.46%.

P(Death=1)= 1/(1+EXP(1.200-0.020x TROMBO-0.448x
QUICK-0.592xATIII+0.228xFBG))

Reference
1. Kasal E et al.: Acta Anaest Scand 1997, 41 (Suppl 111):354.
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Response: DEATH Sens. False+ Spec.

X: LOG MODEL A B C D A/A+C C/A+C B/B+D D/B+C Cum Area
2.198709E-04 12 69 0 1 1.0000 0.0000 0.9857 0.0143 0.014286
8.5659445E-02 11 21 1 49 0.9167 0.0833 0.3000 0.7000 0.671429
170969 10 8 2 62 0.8333 0.1667 0.1143 0.8857 0.833929
.2563436 10 5 2 65 0.8333 0.1667 0.0714 0.9286 0.869643
3417182 7 4 5 66 0.5833 0.4167 0.0571 0.9429 0.879762
4270928 7 4 5 66 0.5833 0.4167 0.0571 0.9429 0.879762
5124674 4 3 8 67 0.3333 0.6667 0.0429 0.9571 0.886310
597842 2 3 10 67 0.1667 0.8333 0.0429 0.9571 0.886310
.6832166 2 3 10 67 0.1667 0.8333 0.0429 0.9571 0.886310

A novel explanation for profound shock in meningococcal sepsis

PC Holland, SW Hancock, D Thompson and SW Evans

Department of Paediatrics and Child Health, The Clarendon Wing, Belmont Grove, 1.S2 INS, UK. Tel: 0113 3922840,

FE-mail: philiph@ulth.northy.nhs.uk
Crit Care 1999, 3 (suppl 1):P65

Background: A principle feature of Gram negative sepsis is the
rapid onset of profound shock. The failure of anti-endotoxin anti-
bodies to produce significant improvement in outcome [1] and the
profound hypocalcaemia we have observed in meningococcal
sepsis led us to re-evaluate the possible actiologies of shock in
Gram negative infection.

Objective: To test the hypothesis that Gram negative organisms
directly or indirectly may be capable of proteolytic breakdown of
albumin thus explaining in part the aetiology of shock and
hypocalcaemia seen in severe Gram negative sepsis.

Methods: Urine was collected from patients with severe meningo-
coccal sepsis (11) and from controls including patients admitted to
intensive care (2) and patients with known proteinuria (4). The
urine was dialysed and subjected to polyacrylamide gel elec-
trophoresis (SDS-PAGE) and Western blotting with a sheep anti-
human albumin antibody.

Albumin was incub