


       



In the current financial climate, a more discern-
ing eye has been placed on the costs of public
services and the business practices attached to
their allocation. As healthcare accounts for a
considerable share of many countries’ national
budgets and we, as critical care practitioners,
are in the frontline of the dispersion of often
expensive, yet essential treatments, we must also
be mindful of the costs associated with the treat-
ment of patients in a broader sense.

In 2003, cerebrovascular diseases cost European
Union healthcare systems 21 billion euros—
with the inclusion of informal care and lost pro-
ductivity, the cost to the wider economy is con-
siderably higher. Stroke remains the third leading
cause of death in the US, and the treatment of
patients who suffer a stroke results in substan-
tial health-care expenditures—the mean life-
time cost resulting from an ischaemic stroke is
estimated at $140,000 per patient (Rosamond
et al. 2007; 2008). 

There is mounting evidence that early goal di-
rected treatments in the emergency department
are effective and centralised care in designated
stroke centres is cost effective (Dion 2004;
Douglas et al. 2005). Whether we in ICU
Management have access to these rapid treat-
ments at intake or work in facilities which tout
specialised stroke units, or not, we continue to
search for the most effective techniques in treat-
ing patients once they reach our units. 

In this issue of ICU Management, Dr. Wartenberg
provides an indepth overview of all the research
and studies into improving stroke outcomes.
She delves into current treatment strategies and
accepted protocols in intensive care. Neuro-ICU
nurses Heather Hand and Marya Searcy outline
key strategies in early goal directed care of stroke

patients, while in our continuing Hypothermia
Series, Dr. Armonda discusses the current and
future options of temperature management in
the treatment of stroke. 

Our special focus on care of the elderly highlights
trauma care and Dr. Barraco discusses the need
for interdisciplinary management for elderly trau-
ma patients. Dr. Pugin returns to the pages of ICU
Management to update us on current strategies
to shorten antibiotic use in the ICU. And in a time-
ly and well-appreciated bid to decrease  our emo-
tional distress in these troubled times, Dr. Granger
suggests techniques to cope with stress in our
units in the Management segment. 

Italy is featured in this issues’ Country Focus.
ICU Management Correspondent Dr. Maurizia
Capuzzo and Dr. Resi provide an overview of
the complex healthcare system in their home-
land, while Dr. Bertolini and colleagues from
the GiViTI group outline the Project Margherita,
launched for the continuous evaluation and im-
provement of the quality of care.

The ICU Management team is delighted to an-
nounce the addition of four new members to
our esteemed Editorial Board.  We welcome Prof.
Julian Bion from Birmingham, United Kingdom;
Prof. Peter Pronovost from Baltimore, Maryland
(US); Prof. Paolo Pelosi from Varese, Italy; and
Prof. Jeff Lipman from Brisbane, Australia. We
hope that the combined wealth of intensive care
knowledge and management expertise of these
seasoned critical care professionals will serve to
further enhance and enrich ICU Management’s
content and increase the journals’ reach in the
coming years. 

Jean-Louis Vincent
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EUROPE
New Sudden Cardiac Death 
Database to Save Lives
www.dh.gov.uk

The use of ultrasound waves for deep
vein thrombosis (DVT) may help dis-
solve blood clots in less time than using
clot-busting drugs alone, according to
researchers at Emory University. "These
clots are a main cause of both heart
attacks and stroke and the more quick-
ly you can eliminate them the better,"
says Karthikeshwar Kasirajan, MD, assis-
tant professor of surgery in the Emory
Uni versity School of Medicine.

A DVT is a blood clot that forms in a
vein deep in the body, most often in the
lower leg or thigh. A loose clot, called an
embolus, can break off and travel
through the bloodstream to the lungs
and block blood flow. The life-threaten-
ing condition is called pulmonary em bo -
lism. The surgeon general's campaign esti -
mates that every year, between 350,000
and 600,000 Americans get one of these
clots - and at least 100,000 of them die.

"We now know that using ultrasound,
along with the traditional method of using
drugs to break up or dissolve blood clots,
will help restore flow, prevent valve da -
mage and also prevent the possi bi lity of
pulmonary embolism," says Kasirajan.

Researchers treated 37 patients with the
clot-dissolving drug called tPA (tissue plas -
minogen activator), while using ultrasound
to loosen the proteins in their blood clots
and send the drug into the clots faster. Of
the 37, 16 had DVT and 21 had acute in-
situ arterial thrombosis. All the patients
with arterial thrombosis had their clots
completely dissolved, and all but six of
the DVT patients had theirs completely
dissolved. Four DVT patients had their clots
partially dissolved and two saw no change.
Only one of the 37 had a complication
(neck hema toma). Most of the 37 (83
percent) were subsequently treated with
angioplasty and stent placement.

RESEARCH
Ultrasound Waves Aid In Rapid Treatment Of Deep Vein
Thrombosis
www.emory.edu

Almost sixty years after the creation of the
Israel Society of Anaesthes iologists (1952),a
book containing the stories of the found ing
fathers of the profession in this country has
been written and edited by Gabriel M.
Gurman, MD. 

Visionaries and Dreamers describes the
endless efforts of anaesthesia’s found ing
fathers in Israel to bring this profession to
a level accepted all over the world.

Within its’ pages, the reader will find sto ries,
memories, and facts, as well as perso nal
opinions, details of successes and failures of
the pioneers of Israeli Anaes the siology in
the second part of the last century.

As Israeli Anaesthesiology is currently ex -
periencing a serious manpower crisis, this
book hopes to offer young Israeli physi-

cians a real insight into the profession and
guide them towards Anaes the siology as a
future professional carrier. 

Gurman is professor emeritus at Ben-
Gurion University of the Negev, a past
president of the Israel Society of Ana es -
the s iologists and a former chairman of
the Division of Anaesthesiology at Soroka
Me dical Center and Faculty of Health
Scien ces, Beer-Sheva, Israel. Sponsored
by a series of scientific, professional and
industrial organisations, this book was
written in collaboration with Lior Granot,
a young poetess and an alumna of Ben-
Gurion University of the Negev, who edit-
ed the book and took part in a long series
of interviews with the pioneers of Israeli
Anaesthesiology and their families. It is
printed in a bilingual edition – Hebrew
and English. 

A database launched recently will help identify
the incidence and causes of sudden cardiac death
and save the lives of people who may currently
be at risk from the inherited heart condition that
can strike without warning.  Designed by pa thol -
ogists and cardiologists, and funded by the De -
partment of Health, the database will be a key
tool in understanding the incidence and causes
of in heritable conditions that can cause sudden
cardiac death.

Sudden cardiac death can happen unexpectedly in
apparently fit and healthy people. The main cause
for those under the age of 35 is an inheritable
heart condition.

The new database will help pathologists record
cases referred to them by coroners. This infor ma -
 tion will ultimately allow doctors to understand
better where and why these inheritable heart con-
ditions are occurring, and so help save lives.

With a greater knowledge of the incidence, preva-
lence and causes of sudden cardiac death, doc-
tors will be able to identify better people at risk
from one of these conditions and help them get
access to the services they need. Close family
members of victims of sudden cardiac death will
be referred to special ist inherited cardiac condi-
tions centres where they will be offered coun-
selling and support.

Professor Roger Boyle, National Director for Heart
Disease and Stroke said, "This database will pro-
vide invaluable information for doctors on the
causes, incidence and prevalence of sudden car-
diac death. As well as improving our understand-
ing of inherited cardiovascular disease it will ac-
tually save lives by identifying young victims of
sudden cardiac death and helping their families
reduce their own risk."

Health Minister Ann Keen said, "This an noun -
 cement shows that the Government is con tinu-
ing to build on the very significant progress al-
ready made in the prevention of car  dio vascular
disease. We met our pledge to reduce deaths from
cardiovascular disease by 40 per cent five years
earlier than the 2010 tar get and are committed
to going still further.”

VISIONARIES AND DREAMERS
The Story of the Founding Fathers of Israeli Anaesthesiology

BOOKS
in review

NEWS
ICU Management 4-2008
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Introduction

Stroke is the third leading cause of death, with a person dy-
ing every 3-4 minutes of a stroke. On average, every 40 sec-
onds someone is experiencing a stroke (Rosamond et al.
2008). Approximately 3% of total healthcare expenditure is
attributable to cerebral ischaemia with cerebrovascular dis-
eases costing European Union healthcare systems 21 billion
euros in 2003. The costs to the wider economy including in-
formal care and lost productivity amount to 34 billion euros
(Flynn et al. 2008). 

Evidence is accumulating that patients treated in stroke cen-
tres with designated stroke and intensive care units focussed
on detailed and expedited stroke care have better functional
outcomes and that patient care is more cost effective (Roquer
et al. 2008; Saka et al. 2008). With the development of com-
plex acute stroke treatment targeting early reperfusion with
intravenous and/or intraarterial thrombolysis, sonothrom-
bolysis, mechanical clot disruption, and application of neu-
roprotective strategies, these units specialised in stroke pa-
tient care will become even more important.

About 5-20% of all ischaemic strokes develop into space-oc-
cupying, life-threatening strokes associated with a mortality
rate up to 80%. These encompass internal carotid (ICA) or mid-
dle cerebral artery (MCA) infarctions covering about 50% of
MCA territory, brain stem and cerebellar infarctions. Clinical

deterioration can be expected from day 1 through 7 in approx-
imately 50% of the patients (Aiyagari and Diringer 2002).
Acute stroke patient care begins in the field with recognition
of the symptoms and getting the patient to emergency depart-
ment (ED) as soon as possible. There has been an attempt to
centralise care in designated and certified stroke centres with
the capacity for rapid stroke evaluation and treatment (Dion
2004; Douglas et al. 2005). In the ED, a computed tomogra-
phy scan (CT) or magnetic resonance imaging (MRI) of the
brain including a arteriogram and a perfusion sequence should
be obtained along with blood work, electrocardiogram, chest
radiograph, and a decision about the best strategy of throm-
bolysis or mechanical recanalisation should be made (Adams
et al. 2007, 2008). The patients undergoing thrombolysis, at
risk for neurological deterioration or development of massive
space-occupying infarction should be monitored in an inter-
mediate care stroke or an intensive care unit.

Early Reperfusion Strategies

Time is brain, i.e. the more time that passes between the be-
ginning of stroke symptoms and a plan to recanalise the af-
fected blood vessel, the more brain cells are going to die. 
Currently, the administration of intravenous (IV) recombinant
tissue plasminogen activator (rtPA) 0.9 mg/kg, given within
3 hours of symptom onset is the only approved acute stroke
therapy based on the NINDS trial (Table 1) (1995b, Adams et
al. 2007). At first, 10% of the total dose is given as an IV  bolus,

Katja E. Wartenberg, MD, PhD

Division of Neurocritical Care and Cerebrovascular Diseases, 
Department of Neurology, University Hospital Carl Gustav Carus Dresden, 
Dresden, Germany

katja.wartenberg@uniklinikum-dresden.de

COVER STORY: STROKE

Stroke care in the intensive care unit is focussed on stabilisation of vital and
metabolic parameters. Timely recanalisation by means of intravenous,
intraarterial thrombolysis or mechanical clot disruption remains the most
powerful treatment to improve the outcome of stroke victims.

MANAGEMENT OF ACUTE STROKE:
ICU CARE AND EXTENDING THE TIME WINDOW 
FOR THROMBOLYSIS
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followed by infusion of the remainder over 1 hour. The earli-
er this therapy gets applied, the better the outcome (good out-
come=modified Rankin Scale 0-1 at 90 days, Odds Ratio (OR)
2.8 for treatment from 0-90 min, OR 1.6 within 90-180 min,
OR 1.4 within 180-270 min) (Hacke et al. 2004). A variety
of randomised trials investigating the effect of IV rtPA, IV uroki-
nase, or IV streptokinase applied within different time win-
dows up to 6 hours did not demonstrate any improvement of
outcome (Table 1). Attempts to improve safety and efficacy as
well as to extend the time window lead to two recent trials,
DEDAS and DIAS, which tested IV desmoteplase, a thrombolyt-
ic agent derived from bat saliva with higher fibrin specificity
and reduced likelihood for neuronal damage in ischaemic
brain. MRI diffusion/perfusion mismatch was applied to de-
termine the existence of an ischaemic core (already infarcted
tissue) and a penumbra (potentially salvageable tissue) with-
in a 9-hour time window. In these two phase II trials, the out-
comes of the desmoteplase-treated patients were significant-
ly better (Table 1) (Furlan et al. 2006; Hacke et al. 2005).
However, the DIAS II trial that randomised 193 patients to
placebo, IV desmoteplase 90 mcg/kg or 125 mcg/kg, did not
demonstrate any difference in neurological outcomes and an
increased mortality rate in the group with the higher dose of
IV desmoteplase (Hacke W et al. presented at ESC 2007).
Another study that investigated the treatment effect of IV rtPA
versus placebo 3-6 hours after stroke onset also evaluated MRI
diffusion and perfusion mismatch criteria. Between the treat-
ment and placebo groups among all patients and in the pa-
tient group with a diffusion and perfusion mismatch, there
was no difference in neurological outcome and mortality (Davis
et al. 2008). The DIAS III and IV trial is about to start. The aim
is to compare the neurological outcome at 90 days of patients
randomised to IV desmoteplase 90 mcg/kg or placebo 3 to 9
hours after symptom onset based on CT or MRI criteria in-
cluding demonstration of arterial narrowing or occlusion on
CT or MR Angiogram. 

With advancements in the field of interventional neuroradiol-
ogy, the focus shifted to recanalisation of larger intracranial ar-
teries and more severe strokes. The results of the PROACT I and
II trials investigating the effect of intraarterially applied uroki-
nase were promising, showing significantly better functional
outcome and a higher recanalisation rate with the treatment
compared to placebo. These hopeful results did not lead to ap-
proval of this management approach, though. Most stroke cen-
tres have developed protocols that offer intraarterial (IA) treat-
ment with either rtPA, abciximab (Ng et al. 2008), mechanical
devices such as the PENUMBRA clot aspiration system and con-
centric MERCI clot retriever (Bose et al. 2008; Flint et al. 2007;
Smith et al. 2008), clot disruption with guidewires and micro-
catheters, acute balloon dilatation and stent application (Ng et

al. 2008). The choice of treatment is based on the individual
patient’s vasculature. The time windows are usually 6-8 hours
from symptom onset for the anterior circulation and 12-24
hours for the posterior circulation. The IMS trial is the only ran-
domised study investigating the effect of bridging of IV and IA
thrombolysis. Patients with acute ischaemic stroke receive IV
rtPA standard dose or 0.6 mg/kg rtPA followed by IA rtPA, ap-
plication of the MERCI device, the EKOS small vessel ultrasound
infusion system delivering low intensity ultrasound, or a com-
bination of either device with IA rtPA up to 22 mg. 

The combination of high frequency ultrasound (2 MHz) deliv -
ered by transcranial Doppler sonography (TCD) with IV throm-
bolysis within 3 hours of symptom onset was found to be even
more effective. The CLOTBUST (Combined Lysis of Thrombus
in Brain Ischaemia using Ultrasound and Systemic TPA) trial
randomised 126 patients with MCA occlusion that received IV-
rtPA to continuous TCD or placebo monitoring. The patients
undergoing TCD monitoring in addition to IV rtPA achieved
significantly more complete recanalisation and/or dramatic
clinical recovery within 2 hours as well as a trend to improved
functional outcomes at 3 months (Table 1) (Alex androv et al.
2004). Ultrasound transducers have been incorporated into
catheters for intraarterial delivery of thrombolytic drugs, which
generate a 360o circumferential pulse to add to the effect of in-
traarterial thrombolysis. Ultrasound enhanced thrombolysis
can be further amplified by adding gaseous microspheres (mi-
cron–sized lipid or albumin shells that expand and give stronger
reflected echos when exposed to ultrasound). The combina-
tion of IV thrombolysis, 2 MHz continuous ultrasound, and
Levovist air microspheres (Bayer Schering AG, Berlin, Germany)
in patients with acute MCA occlusion lead to high sustained
recanalisation rates (55%) (Molina et al. 2006). While this area
is being explored with ongoing phase I and II trials, a large,
randomised, placebo-controlled trial, ECASS III, was published
recently. The study demonstrated that the time window of IV
thrombolysis with rtPA after acute ischaemic stroke can be suc-
cessfully expanded. Patients were enrolled 3-4.5 hours after
symptom onset to receive IV rtPA 0.9 mg/kg or placebo, the
treatment group had significantly better functional outcomes
at 3 months (Table 1) (Hacke et al. 2008). If the extension of
the time window from 3 to 4.5 hours gets approved, this treat-
ment will offer more benefit to patients with acute ischaemic
stroke who do not make it to the hospital early.

ICU Care of Stroke Patients

Intensive care management of the stroke patient begins in the
ED. Airway, breathing, and circulation should be assessed and
managed. The patients should be intubated if they are unable
to protect their airway due to oropharyngeal weakness.

    8
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MAST-E

MAST-I

ECASS 1

NINDS

ECASS 2

ATLANTIS

Chinese UK

Cochrane
Metaanalysis

PROACT I

PROACT II

DEDAS

DIAS

EPITHET

CLOTBUST

ECASS III

Trial Reference N Drug Time 
from 
Stroke
Onset Drug 

(%)

Donnan et al 1996

MAST-E Study 
Group 1996

MAST-I Group 1995

Hacke et al 1995

NINDS rtPA Stroke 
Study Group 1995

Hacke et al 1998

Clark et al 1999

Chen et al 2002

Wardlaw et 
al 2003

Del Zoppo et 
al 1998

Furlan et al 1999

Furlan et al 2006

Hacke et al 2005

Davis et al 2008

Alexandrov et 
al 2004

Hacke et al 2008

IV Streptokinase

IV Streptokinase

IV Streptokinase

IV rtPA

IV rtPA

IV rtPA

IV rtPA

IV Urokinase

IV Streptokinase 
IV rtPA

IA Urokinase

IA Urokinase

IV Desmoteplase

IV Desmoteplase

IV rtPA

IV rtPA to all 
patients,random -
ised to continuous 
2 MHz-TCD

IV rtPA

<4 hours

<6 hours

<6 hours

<6 hours

<3 hours

<6 hours

3-5 hours

<6 hours

<6 hours

<6 hours

3-9 hours

3-9 hours

3-6 hours

3 hours

3-4.5 hours

17.8

34.0

26.5

17.9

12.8

6.1

7.6

7.3

14.9

26.9

25.0

6.9

25.0

15.0

2.9

10.9

18.2

11.7

12.7

15.7

4.9

4.2

5.4

9.4

42.9

27.0

12.6

14.0

18.0

3.2

unknown

P=0.002

<0.00001

NS

NS

NS

NS

NS

<0.0001

NS

NS

NS

NS

NS

NS

42.3

79.5

62.6

63.3

57.4

59.7

58.3

40.0

53.3

69.2

60.0

55.2

61.3

55.0

49.0

47.6

44.6

81.8

64.7

71.7

73.9

63.4

59.5

41.2

58.0

78.6

75.0

75.0

77.8

60.0

63.0

54.8

NS

NS

NS

NS

<0.05

NS

NS

NS

0.004

NS

0.04

NS

NS

NS

NS

0.04

12.6

21.2

8.0

19.8

6.4

8.8

6.7

3.8

8.7

15.4

10.0

0

12

7.7

4.8

2.4

2.4

2.6

1.3

6.5

0.6

3.4

1.3

2.0

2.5

14.3

4.0

0

0

0

4.8

0.3

<0.01

<0.001

<0.01

<0.001

<0.001

unknown

<0.001

NS

<0.0001

NS

NS

NS

NS

0.008

Terminated early

Terminated early, 
Concom itant IV Heparin

Terminated early

17.4% protocol violations 

Benefit up to 1 year 
(Kwiatkowski et al, 1999)

Patients with less severe
strokes studied

Change from high dose to low 
dose IV Heparin during the study,
MCA occlusion only

MCA occlusion only

Based on diffusion/ perfusion 
mismatch on MRI

Based on diffusion/ perfusion 
mismatch on MRI

Based on diffusion/ perfusion 
mismatch on MRI

Details

340

310

622

620

624

800

613

465

5675

46

180

37

104

101

126

821

Early Death

Placebo
(%)

P Value Drug 
(%)

Placebo
(%)

P Value Drug 
(%)

Placebo
(%)

P Value

Death/Dependency Symptomatic Intracranial
Haemorrhage

Death and dependency was defined as modified Rankin score >2 in most studies. MCA = middle cerebral artery; MRI = magnetic resonance imaging

Table 1: Randomised controlled trials of intravenous/intraarterial thrombolysis in acute ischaemic stroke

At 7 days

At 7 days

At 7 days

At 10 days

At 10 days

At 10 days

At 30 days

At 30 days

At 30 days

At 90 days

At 90 days

At 90 days

At 90 days

At 90 days

At 3 months

At 3 months

At 3 months, mRS>1

At 6 months

At 6 months

At 3 months

At 3 months

At 3 months

At 3 months

At 3 months

At 3 months

At 3 months

At 3 months

At 3 months

At 3 months

Blood Pressure

When parts of the brain are ischaemic, then there are areas of
disturbed autoregulation with tissue at risk and dependent on
systemic blood flow for sufficient perfusion. This especially
applies to patients with extra- and intracranial cerebral artery
stenosis. Based on this background, several small studies pos-

tulated that induced hypertension with IV fluids and vasopres-
sors may be beneficial in acute ischaemic stroke and is not as-
sociated with any severe adverse events (Hillis et al. 2003)
(Schwarz et al. 2002). The vasopressor of choice is phenyle-
phrine, a pure alpha-1 agonist. In absence of any randomised
studies, the guidelines recommend to refrain from any blood
pressure (BP) reduction, unless systolic BP exceeds 220 mm

ICU Management 4-2008
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Hg and the diastolic BP 120 mm Hg (systolic >180 mm Hg, di-
astolic >110 mm Hg within 24 hours after thrombolysis) (Adams
et al. 2007, 2008; Oliveira-Filho et al. 2003).

Glucose

Up to 60% of the patients have increased plasma glucose levels with-
in the first 2 hours after stroke, about half of those have no history
of diabetes mellitus. There is an association between hyperglycaemia
and larger infarct volumes, increased mortality and poorer long term
functional outcome after stroke as well as higher intracerebral haem-
orrhage rates. It is unclear whether hyperglycaemia is a marker of the
severity of injury as stress response or a true cause of additional cere-
bral injury (Williams et al. 2002; Bruno et al. 2004; Capes et al. 2001;
Baird et al. 2003; Gray et al. 2004).

The UK Glucose Insulin Stroke Trial (GIST-UK) randomised patients
933 patients within 24 hours of acute stroke to continuous glucose-
potassium-insulin (goal: 4-7 mmol/L) or saline infusions for 24
hours. The trial was stopped prematurely due to slow enrolment and
failed to demonstrate a difference in mortality and functional out-
come at 90 days, but mean systolic blood pressure was significant-
ly lower in the treatment group (Gray et al. 2007). As the benefit of
maintaining euglycaemia has been substantiated in certain medical
and surgical ICU patient populations (Van den Berghe et al. 2006),
there is hope that other studies will show an advantage in function-
al outcome for patients kept normoglycemic in the future. In the
meantime, severe hypoglycaemia <2.8 mmol/L should be treated
with dextrose or 10-20% glucose infusions, serum glucose levels
> 10 mmol/L should be lowered with insulin infusions according
to the guidelines (Adams et al. 2007, 2008).

Fever

Increased body temperature after ischaemic stroke and neurologi-
cal injury is significantly associated with higher mortality, worse
functional outcome, and increased ICU and hospital length of stay
(Greer et al. 2008). Fever should lead to a search of an infection fo-
cus, but routine use of antibiotics without a source of infection is
not recommended (Adams et al. 2007, 2008). Several feasibility tri-
als demonstrated that reduction of hyperthermia by means of phar-
macological measures (paracetamol, nonsteroidal anti-inflammato-
ry drugs), surface and intravascular cooling devices is safe. Shivering
and rebound cerebral oedema remain of concern. Neurological per-
formance tends to be improved at normal temperatures (Mayer et
al. 2004), but so far it remains to be shown that maintenance of
strict normothermia improves outcome after stroke.

Cerebral Oedema and 
Intracranial Pressure

Patients that experience neurological deterioration after a massive
stroke should receive treatment for brain swelling and high intracra-
nial pressure (ICP). For pa tients with large ICA or MCA infarctions

> Continued on page 22.
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Nutrition

In patients with AIS, it is prudent to assess swallowing function pri-
or to initiating any PO intake. Early nutrition is important second-
ary to increased energy demands, and maintenance or replacement
of albumin levels, which directly affect osmotic pressure, helping to
keep fluid in the intravascular space. Placement of a nasogastric or
feeding tube should be initiated within the first 24 hours of admis-
sion, followed by appropriate caloric assessment by a hospital dieti-
cian. Tight blood glucose control is imperative to prevent anaerobic
metabolism and local cellular lactic acid production, which directly
affects penumbral tissue.

Mobility /DVT Prophylaxis

Patients suffering from AIS are often immobile for the first several
days of hospital admission and are at an increased risk for DVT/PE
formation. Patients often receive SQ administration of Heparin or
Lovenox, and also the application of sequential compression devices.

Fluid Volume Status

Maintaining euvolemia is essential to maintaining effective pneum-
bral circulation with the AIS patient. In our facility, we often account
for insensible fluid loss by calculating a patients hourly output and
replacing that output the next hour plus and extra 20ml of crystal-
loid solution. This diligent replacement of insensible fluid loss pre-
vents the collapse of the thin walled arterioles of the ischaemic penum-
bra. Patients with extensive strokes with significant cerebral oedema
may also require intermittent Mannitol administration or hyperton-
ic saline (3% NS) administration to aid in the management of in-
creased intracranial pressure. Acute ischaemic strokes in the posteri-
or fossa region often require placement of an external ventricular
device to help manage the symptoms of hydrocephalus from fourth
ventricle outflow obstruction.

Acute Anticoagulation

There is conflicting information in the literature regarding the prac-
tice of anticoagulation therapy. In the past, it was standard practice
to place patients with a history of atrial fibrillation or other high-
risk conditions for secondary clot formation on IV Heparin therapy.
Studies have shown that these older anti-coagulation practices put

patient at a high risk for haemorrhagic transformation of the origi-
nal injury and that heparin therapy does not aid in revascularisation
of the initial injury site; it only decreases incidence of new clot for-
mation. Early administration of antiplatelet drugs, such as aspirin
and Plavix, has become the favoured approach in treating ischaemic
strokes. If heparin therapy is initiated, careful patient and lab moni-
toring are essential. Hourly neurological assessments are essential to
monitor for any clinical decline. The bedside nurse must be wary of
the possibility of a haemorrhagic transformation. In the event this
devastating event does occur, the Heparin must be shut off immedi-
ately, the MD notified, a head CT should be performed and the co-
agulopathy should be corrected to baseline. 

Revascularisation Therapies

Revascularisation is the key to long term functional outcomes.
There are several options available to AIS patients to reperfuse the
occluded vessel, assuming they present to the hospital in the pre-
determined time frame, from the onset of stroke symptoms. If a
patient presents within three hours of symptom onset and they
meet all the inclusion criteria, they may receive IV-tPA in attempt
to restore blood flow to the blocked artery. Literature states this
drug may be administered outside of the standard three-hour win-
dow, but its efficacy is decreased dramatically. ER staff must be
proactive and place several large-bore IV’s, a Foley catheter, and a
feeding tube before administering this medication, because once
the IV-tPA is administered, all invasive procedures should be avoid-
ed for 24 hours secondary to the increased risk of bleeding. If a
patient presents within six hours of symptom onset, intra-arteri-
al TPA administration is an option coupled with other various cut-
ting-edge interventional revascularisation therapies.

Conclusion

Ultimately the fate of the patient lies in the diligence of the bed-
side nurse and medical staff. Aggressive treatment, including oxy-
genation status, airway protection, blood pressure control, tem-
perature management, frequent neurologic assessments,
intracranial pressure management, anticoagulation therapy and
good supportive nursing care make all the difference when it
comes to salvation of the penumbral tissue. Decreasing stroke
size is key to limiting a patients’ lifelong disabilities, improving
outcome, and ultimately, improving overall quality of life.

ICU Management 4-2008     13

References

Adams H, Adams R, Del Zoppo G, et al. Guidelines for    
the early management of patients with ischaemic 
stroke: 2005 guidelines update a scientific statement
from the Stroke Council of the American Heart   
Association/American Stroke Association. Stroke. 
Apr 2005;36(4):916-923.

Adams, RJ. et al., Update to the AHA/ASA 
recommendations for the prevention of stroke 
in patients with stroke and transient ischaemic 
attack. Stroke, 2008. 39(5): p. 1647-52. 

Benavenot, Oscar, Hart, Robert. Stroke:Part II.  
Management of Acute Ischaemic Stroke. 
America Family Physician. May 15, 1999.

Brott TG, Clark WM, Fagan SC. Stroke: 
The first hours. Guidelines for Acute 
Treatment. Stroke Association; 2000.

Gubitz G, Sandercock P, Acute 
ischaemic stroke. BMJ/ 
2000;320:692-696.

Hewko C. Acute ischaemic stroke 
- swift assessment and quick    
action produce optimal outcomes. 
JAAPA July 2004;17:19-25.

Sterzi R, Candelise L, 
Gattinoni M, Bersano A, Micieli G. 
Stroke-unit care for patients 
with stroke. Lancet. 
Apr 14 2007; 369(9569):1255.

ICU_inside_abel2:Layout 1  17/12/08  17:36  Page 13



Saving Lives with the Use 
of Anti-Inflammatory Lipids
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Introduction

Enteral n utrition is becoming an impor tant adjuvant
therapy in a variety of critically ill-treated diseases. Among
available specialty f ormulations, the so-called “immune-
enhancing” diets, which are supplemented with ar ginine
as a common phar maconutrient, have been extensiv ely
evaluated in clinical studies o ver the past tw o decades.
Though a good deal of debate still exists in the clinical
community regarding the potential role of such formulas,
most a uthors a gree t hat “immune-enhancing” d iets
should not be used routinel y in cr itically ill patients1. On
the other hand a new enteral formulation enriched with
lipids possessing anti-inflammator y proper ties and with
no added arginine has been used to modulate inflamma-
tion in the clinical setting.  Moreover, since inflammation,
through the release of arachidonic acid (AA) and its pro-
inflammatory metabolites is considered the k ey feature
of certain diseases such as ALI, ARDS and sepsis2, the use
of lipids such as eicosapentaenoic acid (EPA, from fish oil)
and gamma-linolenic acid (GLA,  from bor age oil) to
modulate the inflammator y response is gaining accept-
ance as an impor tant improvement in the daily manage-
ment of patients with acute lung inflammation requir ing
mechanical v entilation3. This enter al diet enr iched with
EPA, GLA and enhanced lev els of antio xidant vitamins

(mainly vitamins C and E) and containing no arginine, has
recently been f ound to decrease morbidity and also
mortality in cr itically ill, mechanicall y ventilated patients
suffering from ALI and ARDS associated or not with
severe sepsis and septic shock.  This type of f ormula
inhibits the systemic inflammatory response through sev-
eral mechanisms.  The f irst described mechanism of
action is a decrease in the lev els of ar achidonic acid
(AA), an omega-6 lipid involved in the production of var-
ious pro-inflammatory eicosa noids such as prosta glandin
E2 (PGE2) and thromboxane A2 (TXA2). High levels of
these AA-derived pro-inflammator y eicosanoids can
produce systemic inflammation,  en hanc ed chemotaxis
and platelet aggregation, as well as microvascular throm-
bosis and imm une suppression.  EP A and GLA help
decrease this inflammation b y rebalancing proinflamma-
tory and anti-inflammator y eicosanoid production. Most
recently it has been demonstr ated that inflammation
modulating lipids can downregulate the activity of impor-
tant tr anscription factor s associated with the inflamma-
tory response (such as NFkB) and are used as a sub-
strate of resolvins, a new class of inflammatory mediators
with actions associated with the resolution of the inflam-
matory response4. 

Summary of Clinical Benefits Associated with
the Enteral Use of EPA and GLA

Three independentl y conducted,  prospectiv e, r an-
domised controlled studies w ere performed using an
enteral diet enr iched with EP A+GLA and enhanced
levels of antioxidant vitamins in patients suff ering from
ALI and ARDS either associated or not with sev ere
sepsis and septic shock 5,6,7 Gadek and colleagues 5 ran-
domised 146 patients with ARDS to receiv e enter al
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nutrition with an EP A +GLA f ormula versus an isoni-
trogenous, isocaloric, high-lipid control diet that dif-
fered from the intervention diet only in terms of its
lipid composition (although still a w ell balanced stan-
dard n-3/n-6 diet) and lev els of antio xidant vitamins.
The investigators demonstrated an impor tant improv -
ement in oxygenation status (descr ibed as the r atio of
partial pressure of ar terial oxygen [PaO2] to percent-
age of inspired oxygen [FiO2 ], or “P/F”  r atio) by study
day 4 and maintained until study da y 7 in the popula-
tion of patients f ed the EP A+GLA diet,  whereas the
control group experienced no impro vement. This
important f inding was associated with a reduction in
the number of days patients required mechanical v en-
tilation (11 da ys in the EP A+GLA group v ersus 16.3
days in the control group , p = .011) and a decrease in
length of ICU stays (12.8 days in the EPA+GLA group
versus 17.5 da ys in the control group , p = .016).
Although there was a clear trend towards mor tality
reduction, this decrease was not statisticall y significant.
This study also demonstrated an important decrease in
the n umber of new or gan failures in the population
nourished with the EP A+GLA diet compared to the
control population (8% versus 28%, p = .015). This is of
particular impor tance since the development of multi-
ple system organ failure is the pathway that leads from
systemic inflammation to death. 

Almost seven years later a second study was conducted
in Israel by Singer and colleagues6 in a population of crit-
ically ill patients suff ering from ALI (with a P/F r atio
below 300).  This study also demonstr ated impor tant
improvements in the oxygenation status of the patients
nourished with the EP A+GLA diet,  as w ell as an
improvement in the static pulmonar y compliance and
resistance. In addition, patients receiving the EP A+GLA
diet spent significantly fewer days on mechanical ventila-
tion. But the most relevant f inding in this second study
was a clear reduction in 28-da y all cause mor tality; the
survival r ate was 72% f or the EPA+GLA group v ersus
43% for the control group. 

Shortly after Singer et al. published their findings, Pontes-
Arruda and colleagues7 published a trial using very same
intervention and control diets from the previous studies
in a population of 165 patients with ARDS secondary to
severe sepsis or septic shock.  This third tr ial confirmed
the same benefits already described, including an impor-
tant improvement in the oxygenation status (P/F r atio),
significant reduction in the n umber of da ys requir ing
mechanical ventilation, reduction in the n umber of days
in the ICU and in the total n umber of new or gan fail-
ures, as w ell as impro vement in the sur vival r ates of
patients receiving the EPA+GLA diet (with an absolute
reduction in mor tality risk of 19.4%) (see figure 1).

Figure 1:  Summary of the clinical outcomes benefits f or patients 
with severe sepsis and septic shock.

Since the three studies used the same study and control
diets and were performed in similar populations (cr itically
ill and mechanically ventilated patients suffering from ALI/ -
ARDS), a meta-analysis evaluation of the outcomes was
recently performed3. The evaluation, which analysed results
from 411 patients included in the three adult clinical stud-
ies, confirmed the benefits associated with the use of the
EPA+GLA diet: improvement in oxygenation status, more
ventilator-free days, more ICU-free days, less development
of new organ failures and an impressive 60% reduction in
the risk of mor tality (OR = 0.404, 95% CI 0.201-0.985, p
= 0.001). It is v ery impor tant to notice that the cur rently
available evidence suppor ts the use of onl y one s pecific
enteral formulation containing tw o anti-inflammator y
li pids (EPA and GLA) with syner gistic proper ties, as well
as elevated lev els of antio xidant vitamins.  There is no
eviden ce to suggest that an enter al formulation contain-
ing either EPA, GLA or antio xidants alone can produce
similar clinical outcomes.

References on page 17.
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Severe Sepsis Patients
Saving Lives and Costs

Severe sepsis is prevalent in medical intensive care units
(ICU). It r anges from 10 to 27% of the ICU census f or
several European countr ies, and it contin ues to be a
leading cause of death for these patients. The costs and
economic benef its of treating these patients ha ve not
been clear until recently.

A technology assessment b y Green and other s (2006)
of treating severe sepsis in the United Kingdom yielded
the data in Table 1.

A Cost-Effective Treatment

Recent studies f ound notable benef its from an inflam-
mation-modulating diet enriched with eicosapentaenoic
acid (EP A), gamma-linolenic acid (GLA),  and antio xi-
dants (the ingredients f ound in Ox epa®). This diet,
enterally fed to severe sepsis patients, reduced days in
intensive care, time on mechanical ventilation, plus new
organ failures and therefore reduced costs.

A study by Dr. Pontes-Arruda (2006) found the follow-
ing clinical benefits of Oxepa for severe sepsis patients: 

• Increased ICU-free days (from 4.6 to 10.8 for the   
28-day study per iod)

• Absolute reduction in mor tality of 19.4% and 
relative reduction of 38%

Other clinical studies (Gadek et al. 1999) also demonstrat-
ed that more expensiv e ICU da ys decreased signif icantly,
although the overall length of stay did not decrease. Based
on these studies, the obser ved 27%  reduction in ICU
days is applied to estimate savings. Table 2 also presents
a calculation assuming onl y a one-day reduction in the
ICU stay.

The economic analysis reported here follows the clinical pro-
tocol that the patients in Table 1 are enter ally f ed the
immune-modulating diet. Thus, the cost of intervention is con-
servatively estimated to be the dail y cost of the imm une-
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ADVERTORIAL

Element/Parameter

Hospitalisation cost
Mean cost per ICU day
Mean cost per day in other ward
ICU length of stay
Overall length of stay

Value

€ 19,658*
€ 1,576
€ 256
7.8 days
36.6 days

*Converted to euros using an exchange rate of
1.28 euros per pound

Category

Cost of
Intervention
Reduction in 
ICU Stay
Difference in 
Cost of ICU and
General Ward Day
Estimated 
Cost Reduction

Estimated Savings
After Cost of
Intervention

Calculation

€ 33 per ICU day
x 7.8 days in ICU
7.8 days in ICU 
x 27% Reduction
€ 1 ,576 – € 256

2.1 days x 
€ 1,320 per 
ICU day avoided
€ 2,772 – 
€ 257.40

Savings

€ 257.40

2.1 days

€ 1,320 
per ICU day

€ 2,772

€ 2,514.60 
per patient

Table 2. Benefits of Oxepa Diet

Table 1. Severe Sepsis Sur vivor Costs
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modulating diet (appro ximately € 33) less the
cost of the standard diet.

The resulting return on investment (ROI) is 9.8:1,
with a 2.1-day reduction in the ICU stay. Following
similar calculations, ev en if the ICU reduction is
only one day, the estimated sa vings per patient is
€ 1,062.60 with an R OI of 4.1:1. Table 3 summa-
rizes data f or the UK,  Ger many (Neilson et al.,
2003) and Spain (Sacr istan et al. 2004).

Table 3. Potential Per Patient Savings

For the United Kingdom and Ger many, with
approximately 10,000 to 20,000 sev ere sepsis
patients admitted to the ICU ann ually, this
translates into € 10.6 million to € 21.2 million
in potential annual savings, assuming only a one-
day reduction in ICU stay, and € 25 to € 50 mil-
lion, given the expected reduction in ICU da ys.
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The return on investment 

for enterally feeding Oxepa 

to severe sepsis patients in 

the ICU is at least 2 to1; 

the lives saved are priceless.
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Country

United
Kingdom
Germany
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with 1-Day
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ICU Stay
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Savings (ROI)
with 27%
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ICU Stay
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€ 2,000 (7.2)
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Introduction

The combination of enhanced care provided by stroke units com-
bined with advanced temperature technology allows for a more
precise control of a patient’s temperature with ultimately improved
clinical outcomes. Tem pe rature management has been an ardu-
ous, labour intensive process with traditional antipyretics and un-
regulated cutaneous cooling blankets. More recently the use of
closed loop, self-regulating cutaneous hydrogel pads and endovas-
cular cooling catheters have greatly improved the precision of tem-
perature control and reduced the time and labour involved.
Additional neuroendovascular and neurosurgical treatments have
im proved the ability to revascularise ischae mic patients as well as
decompress life-threatening infarcts. However, room for improve-
ment exists with life-threatening reperfusion haemorrhages, func-
tional limitations after decompressive surgery, and secondary in-
farct extension.

Goals of Stroke Care

The goals in stroke care include, when possible, reversing the clin-
ical deficit, limiting the zone of injury, and reducing increased in-
tracranial pressure in the face of a large infarct. Hypothermia com-
bined with modern neurointerventional techniques, and when
indicated, decompressive hemicraniectomy can achieve these goals.
Although no randomised control trial combining hypothermia
for stroke care has been performed, 9 feasibility studies with 215
patients have demonstrated promising results. These have been sin-
gle-centred studies with a variation in the time of cooling from
4-75 hours as recently reviewed by Polderman in the Lancet and
others combining induced hypothermia with hemicraniectomy
(Pold er man 2008; Bardutzky and Schwab 2008; Oehm et al.
2006). This includes limiting secondary life-threatening oedema
from severe middle cerebral artery infarcts. However, during the re-
warming phase rebound intracranial pressure resulted in death in
a third of patients (Georgiadia et al. 2002). This emphasises the
need for precise, slow and controlled rewarming.

This suggests there is role for combined therapies as recently pro-
posed by Dr. Juan Sahuquillo from the Department of Neurosurgery
at Vall D’Hebron in Barcelona, Spain. In his pilot trial, Cool-Stroke,
hypothermia was induced using endovascular cooling during the
first 24 hours, with intracranial monitoring at 32-34°Celsius and
was followed by hemicraniectomy in those patients who demon-
strated >/= 5mm of midline shift during the subsequent days
(Delgado et al. 2006). This proposed combination of treatments
has several clinical and experimental supports. Meta-analysis of
experimental data in stroke supports the role for 33°C to reduce
infarct size. A dose-dependent relationship exists with response
<35°C in infarct volume reduction (Van Der Worp et al. 2007).

Additional clinical support for this combined treatment has been
reported by investigators in a safety trial of 25 patients with an
improvement in functional outcomes when compared with hem-
icraniectomy alone. In Els’ study, hemicraniectomy with hypother-
mia less than 35°C was applied with in 3 hours of a decompres-
sive hemicraniectomy performed an average of 15 hours after
presentation. Unlike other studies, no patients expired from in-
tractable ICP during rewarming. No increased complications were
noted in the hypothermia group and the overall mortality was
lower than prior reports utilising hemicraniectomy or hypother-
mia alone. In addition to the early application of hemicraniecto-
my (14.9 +/- 5.6 hours) verses 24 hours in Georgiadias, 21 hours
in Schwab, and 60 hours in Walz, mild hypothermia was applied
(<35) vs. moderate (33°Celsius), with a rigorous standard ICU
management. This included maintenance of corrected PaC02 36-
40, glucose 120-150, mean arterial pressure 90-110, central ve-
nous pressure 8-12. In the hypothermia group 10 of the 12 pa-
tients achieved hypothermia with the use of endovascular cooling
catheters and two patients with surface cooling. Patients were
cooled for 48 hours with achieving target temperature within 1.5-
3.5 hours, with continuous ear and oesophageal temperature mon-
itoring. Controlled rewarming was performed no faster than one
degree celsius/day. Hypothermia side-effects including pneumo-
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nia, electrolyte changes (q 2 hour labs), hypotension (MAP<80),
and cardiac effects including bradycardia and arrhythmias were
controlled.  No immediate differences in outcome were noted.
However at 6 months there was a trend for improved results in
hypothermia treated patients compared to hemicraniectomy alone
with a NIHSSS (10 +/- 1 and 11+/-3) and Barthal Index (81
+/- 14 vs. 70 +/- 17) (Els et al. 2006).

Fever Control

The ICU is the perfect setting to apply temperature management
in stroke care. Up to 47% of stroke patients will have a persist-
ent temperature >38.5°C. Preventing fever as an initial step is a
major accomplishment in limiting secondary injury. A high cor-
relation exists for poor outcome, prolonged length of stay, and
decreased functional recovery directly related to a patient’s fever
burden. In a recent comprehensive meta-analysis fever was as-
sociated with increased mortality, intensive care unit stay, hospi-
tal length of stay and lower functional recovery (Greer et al. 2008;
Ginsberg and Busto 1998). This relationship of poor outcome is
also seen in SAH with fever burden and independently associat-
ed with poor outcome and mortality, as well as fever in ICH with
duration of fever >37.5°C associated with poor outcome espe-
cially in the first 72 hours. 

Current Treatment Advances

Current advances in intensive care medicine, temperature con-
trol technology, and neuroendovascular treatment of stroke have
created a pivotal opportunity to improve stroke care and out-
come. In the US, a rapidly aging population, an increase in stroke
risk factors and more sedentary lifestyles have led to the contin-
ued rise of stroke occurrence. Technology has advanced to in-
clude improvements in controlled, closed loop systems, both in-
vasive and non-invasive, which allow precise temperature
reduction, control and rewarming. These drastic technological
modifications allow the inclusion of patients with traumatic brain
injury and stroke in temperature management treatments, where
they were generally excluded the in the past. The first line of tem-
perature intervention in the neurologically compromised pa-
tients is in decreasing fever burden. In Diringer’s report of 296
patients from 13 neurocritical care centres (The Neurocritical
Care Fever Reduction Trial Group) was a prospective, randomised,
non-blinded study comparing endovascular cooling using the
CoolGuard/Cool Line central line catheter (n=142) to tradition-
al surface techniques (n=154). This included patients with sub-
arachnoid haemorrhage (41%), intracerebral haemorrhage (23%),
ischaemic infarction (13%), or traumatic brain injury (24%).
Temperature was >38 degrees Celsius on two occasions or for
>4 hours continuous, and required central venous access. He
demonstrated a significant 64% reduction in fever burden (2.87
vs. 7.92°C-hrs) and no higher rate of complications when com-
pared to the standard use of a central line catheter. No increased
rates of antibiotics, infections, sedatives or narcotics were not-
ed. (Diringer et al. 2004). 

In selected patients revascularisation can be performed with ei-
ther chemical or mechanical thrombolysis, however, resulting
devastating reperfusion haemorrhage limits the application of
revascularisation. The advantage of hypothermia in preserving
the blood brain barrier and limiting the risk for reperfusion
haemorrhage presents a unique combined advantage.

The role for combination treatment includes the use of hypother-
mia with both endovascular and open surgical techniques.
Specifically, endovascular revascularisation with both chemical
and mechanical thrombolysis allows the use of revascularisation
with neuroprotection afforded with hypothermia. Additional in-
traoperative use of hypothermia during revascularisation with
selected extracranial-intracranial bypass patient allows cerebral
protection during the anastamosis. The benefits from hypother-
mia include decrease metabolic rate, decrease inflammatory cas-
cade, decrease 02 free radicals, excitotoxic neurotransmitters,
and limited programmed cell death. Microdialysis monitoring
during induced hypothermia was comparable to the beneficial
effect of decompressive hemicraniectomy in a recent clinical
study (Berger et al. 2008). 

The use of hypothermia should be considered a spectrum of tem-
perature control, which included moderate, mild, and normoth-
ermia. Different levels of ischaemia/infarction may require a dif-
ferent depth of hypothermia. The use of temperature control
including normothermia is also significant for the strong asso-
ciation of poor outcome in stroke and fever. 

A range of temperature management strategies is available for
acute ischaemia stroke and includes moderate hypothermia (32-
34°C), mild hypothermia (35°C), and maintenance of normoth-
ermia (</=37°C). The metabolic, electrolyte and hemodynam-
ic changes associated with therapeutic hypothermia can be readily
addressed in a modern ICU focused on stroke care and recovery.
These changes are part of the expected side-effects associated
with moderate hypothermia between 32-34°degrees Celsius and
once managed enhance the neural recovery from injury and in-
sult (Polderman 2004). This range of treatment options from
normothermia to moderate hypothermia allows the tailored man-
agement for different stroke patients in different stages of their
ischaemia.

Utilisation of Current Therapies

Recent large randomised studies have demonstrated improved
neurological outcome after cardiac arrest. Significant acceptance
and application has occurred in over 77% of Scandinavian coun-
tries with less than 25% application in most US centres
(Polderman 2008). This is a problem not only with education,
but changing healthcare implementation. Physicians tend to re-
sist change. New techniques, procedures and standards progress
slowly through medical circles due to this resistance. Overcoming
institutions resistance requires coordinated leadership at many
levels to include administration, nursing and physicians partici-
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pation. Through far-forward thinking individuals these ideas of
limiting secondary neural injury in the vulnerable ischaemic brain
is both practical and achievable.

More advanced therapeutic neuroendovascular procedures have also
been combined with temperature management in stroke. Additional
protocols have been designed combining hypothermia with neu-
roprotecting agents to enhance recovery, protect the brain blood
barrier, limiting reperfusion haemorrhage and cerebral oedema.
These include the combination of both mechanical and chemical
thrombolysis with endovascular cooling: ICTUS-L, ICTUS-C and
Cool-Aid II. During Cool-Aid II target was achieved in 13/18 pa-
tients, 5 limited due to shivering side effects. Current protocols us-
ing selective palm and sole surface rewarming combined with
Demerol, Magnesium, Dexmetomidine and sedation protocols has
limited the occurrence of shivering (Mayer, Neurocritical Care). 

Recent use of endovascular devices has been reported to decrease
the time and labour to achieve target temperature in malignant
MCA stroke. In a series of 35 patients in over 5 years using an 8.5
French, 35cm catheter (ICY, Alsius Corporation) closed-looped
re  gulated induced hypothermia at 33°C (32.1-33.6) was perfor -
med. Patients were kept at target temperature >72 hours with a slow
rewarm not exceeding 0.1°C/hr (duration of cooling 85 +/- 10
hours). Patients were cooled 17+/-9 hours after onset of their stroke
with target achieved in 2.7 +/-0.6 hours. Mortality was reduced
with a 57% survival and mean Barthel index of 65 (40-85), Rankin
Score of 2.9 (Bardutzky and Schwab 2008; Els et al. 2006; Geor -
giadia et al. 2002). However, uncontrollable rebound ICP occurred
in 11/35 patients resulting in death (Bar dutzky and Schwab 2008).

Future Options

A novel advanced therapy has also been proposed by researchers at
Columbia University in New York and Xuan Wu Hospital, Capital
Medical University in Beijing China. Drs. John Pile-Spellman and Feng
Ling are examining the application of simultaneous intra-arterial se-
lective rapid cerebrovascular cooling with cold saline injection during
revascularisation and cerebral angiography (Chen et al. 2008). This ro-
bust study incorporates MR-imaging, which assesses local brain tem-
perature and metabolism, transcranial dopplers, cerebral angiography
with intra-arterial cooling and neuropsychological assessments. This
protocol involves the use of selective short-term early brain cooling
(33-35°C) to avoid reperfusion haemorrhagic transformation and sys-
temic side effects while also utilising advanced neuroimaging tech-
niques to measure brain temperature and metabolic effects. The neu-
roimaging techniques utilise MR spectroscopy (3T) as MR-Thermo metry
and CBF measurements using cold saline as a contrast medium. They
also plan to evaluate the neuropsychological effects of selective brain
cooling on attention. Their proposal would utilise selective cerebral
hypothermia as a bridging procedure prior to systemic hypothermia
and as an adjunct to other neuroendovascular recanalisation techniques.
Additionally, they would add a mean of anatomic localisation to meas-
ure different temperatures, metabolic rates and CBF in the brain where-
by combining both physiologic and anatomic data in stroke manage-
ment using selective hypothermia.

Conclusion

The future for hypothermia in stroke care will eventually lead to
less invasive and more selective means of cooling the brain. Such
techniques may include pharmacologic agents such as variations
of H2S, which induced hypothermia in laboratory animals mim-
icking hibernation. Combining this with other revascularisation
techniques increases the therapeutic window for other neurovas-
cular and surgical therapies to perform neuro-rescue. Future en-
hanced multi-modal monitoring of patients with stroke who are
undergoing induced hypothermia will better elucidate the meta-
bolic crisis and role for combined therapies in this ever increas-
ing and vulnerable population. 
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less than 60 years old, hemicraniectomy will improve mortality
and neurological outcome if performed within 48 hours of symp-
tom onset (NNT 2) (Vahedi et al. 2007). Osmotherapy with IV
mannitol or IV hypertonic saline given as bolus or continuous in-
fusion and hypothermia (33-35oC) are treatment options for pa-
tients developing cerebral oedema who are not suitable for a hem-
icraniectomy. Monitoring of ICP in these patients may be misleading
as development of midline shift to the other hemisphere and sub-
sequent herniation may proceed while the ICP is normal.

Cerebellar infarction can cause secondary neurological dete-
rioration due to additional brain stem ischaemia or develop-
ment of cerebellar hemispheric swelling with hydrocephalus
and compression of the brain stem. Delayed deterioration may
be rapid, therefore the decision to intervene should be made
early in the course. There are no randomised, controlled tri-
als to evaluate timing or method of intervention. Small trials
suggested a staged ap pro ach based on the appearance of the
fourth ventricle: 
1. Normal size and no neurological deterioration fi observation 
2. Normal size and neurological deterioration of the patient fi
external ventricular drain (EVD) if hydrocephalus, suboccipital
decompression if no hydrocephalus 
3. Compression, but no effacement of the fourth ventricle and
no neurological deterioration (alert, awake) fi observation, sub-
occipital decompression and/or EVD at the time of neurologi-
cal deterioration 
4. Compression and effacement of the fourth ventricle fi immediate
suboccipital decompression and EVD (Kirollos et al. 2001). 

Another study suggested placing an EVD for management of ob-
structive hydrocephalus after cerebellar stroke and proceeding
with suboccipital craniotomy if there is no clinical improvement
(Jensen and St Louis 2005). However, there is usually brain stem
compression at various degrees mandating suboccipital decom-
pression early when neurological deterioration occurs.

Conclusion

The management concepts of acute ischaemic stroke in the ICU
and the options for early reperfusion in a timely fashion are evolv-
ing. The current focus of ICU management includes neuromoni-
toring, adequate perfusion (BP), normoglycemia, normothermia,
and early recognition of neurological deterioration with initiation
of the appropriate surgical or medical treatment of brain swelling.
The recent investigations in the field of early reperfusion involve
expansion of the time window for IV thrombolysis, safer throm-
bolytics, and combination of IV, IA thrombolysis and different ul-
trasound techniques.
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Patient temperature output signal: Conforms
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It makes sense that they be treated in a trauma centre. The
Eastern Association for the Surgery of Trauma (EAST), in its
practice management guideline on geriatric trauma, recom-
mended that advanced patient age should lower the threshold
for field triage directly to a trauma centre (www.east.org,
2002, Level II). A 2001 paper by Demetriades et al. even rec-
ommended that all patients age 70 and over should be full
trauma activations. This is consistent with the level III recom-
mendation from EAST that, with the exception of patients
who are moribund on arrival, an initial aggressive treatment
approach should be pursued with the elderly trauma patient. 

How do we go about making an accurate prognosis in the
elder trauma patient? The existing scoring systems do not
perform well in the elderly. Both pre-existing medical condi-
tions and complications contribute to the increased mortali-
ty. The 2002 EAST guideline states that the presence of pre-
existing medical conditions in elderly trauma patients
adversely affects outcome. Post-injury complications in the
elderly trauma patient also negatively impact survival and
contribute to longer lengths of stay in survivors and non-sur-
vivors compared to younger trauma patients. The Gubler-
Charlson Comorbidity Index seemed to have good correlation
with outcome in the elderly (Gubler et al. 1997), but at -
tempts at prognostic scores for the geriatric trauma patient
have not been successful to date. One score incorporated
com plications, but this did not have usefulness for early prog-
nostication as one would have to wait till those complications
occurred to calculate the score (DeMaria et al. 1987). An aid
in estimating prognosis, the EAST guideline contained sever-
al level III recommendations. In patients 65 years of age and
older a GCS < 8 is associated with a dismal prognosis; there-
fore, consideration should be given to limiting further
aggressive therapeutic interventions if substantial improve-
ment in GCS is not realised within 72 hours of injury. Patients
≥65 years of age with a trauma score < 7 or an admission res -
piratory rate <10 have a 100% mortality rate. Cons ide r ation
should be given to limiting aggressive therapeutic interven-
tions in these groups as well. In a large National Trauma Data
Bank study, patients with severe chest and/or abdominal
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In this, our second in a series of articles concerning the impact of the aging population
in our ICUs, we address the care of the injured elderly. The elderly pose unique problems
for trauma care providers. Elder trauma patients have significantly higher mortality than
younger patients, and they have significantly longer ICU and hospital length of stay when
stratifying by Injury Severity Score (ISS) (Taylor et al. 2002). 
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   Figure 1. Consultation protocol. 
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injury, moderate to severe head injury, admission SBP less
than 90 mm Hg, and significant base deficit had mortal-
ities approaching 100% (Nirula et al. 2004). Even older
patients with modest shock and mild to moderate head
injury admitted with severe chest and/or abdominal
injury had a less than 5% chance of survival. 

Considering the poorer prognosis in the elderly, The
American Trauma Society Leadership Forum called for the
integration of palliative care and critical care. They also
petitioned the American College of Surgeons Committee
on Trauma to require palliative care services at all trauma
centres. Recommendations were made for the development
of curricula for present and future practitioners as well as
the public about palliative care. 

So what can we do to improve these poorer outcomes in
the elder trauma patient? As mentioned in our previous
instalment, the American Geriatrics Society supports the
concept of interdisciplinary management. Their position
statement clearly establishes the utility of interdisciplinary
care in the treatment of the elderly patient. Expanding on
this concept, the John A. Hartford Foundation has sup-
ported the Geriatric Interdisciplinary Team Training pro-
gram. Their concept is simple: “Patients with multiple
conditions rely on healthcare professionals from a variety
of disciplines. This is often the case with elderly patients.
Studies show that complex patients manage better when
their doctors, nurses, gerontologists, pharmacists--every
health professional involved in their care (including the
patient!)-work together as a team to develop a smart plan
of care.” In addition, the use of Geriatric Resource Nurses
and Acute Care of the Elderly (ACE) units are recom-
mended (www.gittprogram.org).

This support for interdisciplinary management has led to
studies of a new paradigm of care for the elder trauma
patient. Several studies from the orthopaedic literature
examined the use of interdisciplinary management to
improve outcomes. Khasraghi et al. (2005) utilised the
team approach in their article and found that patients
treated as part of a multidisciplinary hip fracture service
had fewer medical complications (36% vs. 51%), more
often had surgery within 24 hours (63% vs. 35%), and
had shorter hospital stays (mean, 5.7 days vs. 8.1 days)
than patients treated before the hip fracture service. Cons -
istent with these findings, a comprehensive ortho geria -
tric approach was found to improve functional outcomes
following hip fracture as compared with the common
two-step model of orthopaedic surgery followed by
transfer to a geriatric rehabilitation facility (Adunsky et al.
2003). Collaborative care or orthopaedic-geriatric co-
care for older patients with hip fracture was found to be
associated with significant reductions in morbidity and
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mortality and increases in optimal postoperative care (Fisher
et al. 2006). The use of orthopaedic-geriatric units has gained world -
wide acceptance per a recent article from Australia (Chong et al.
2008). This multidisciplinary approach has reduced mortali-
ty rates below the stated average for hip fractures at that facility. 

The trauma literature is beginning to catch up to that of its
orthopaedic colleagues. A recent paper examined utilisation
of a geriatric consultation in the care of the injured elderly
(Fallon et al. 2006). Though less than half of the eligible
patients were seen in consult, geriatricians assisted with adv -
anced care planning, disposition decisions to promote func-
tion, made medication changes, decreased inappropriate me -
dications, and assisted with pain management. Trauma sur-
geons followed 91% of geriatrician recommendations.

At our level I trauma centre in eastern Pennsylvania, we
acknowledged these findings and established a Section of
Geriatric Trauma. Our Geriatric Interdisciplinary Trauma Team
(GITr) meets weekly to discuss patients on the trauma service
age 65 and over. Participants include geriatrics, trauma, nurs-
ing, pharmacy, physical and occupational therapy, and case
management, with pastoral care, nutrition, and other services
attending as needed. We also conduct monthly educational
conferences on geriatric topics encountered by our practition-
ers. The curriculum consists of a mixture of lectures, case stud-
ies, and journal clubs. Common problems such as dementia,

delirium, and constipation are discussed as well as more com-
plex issues relating to cardiac and pulmonary dysfunction and
palliative care. Lecturers span the disciplines, with speakers
from trauma, geriatrics, orthopaedics, cardiology, respiratory
and other subspecialties. Web pages were established with ge -
neral information on elder trauma and, in the near future,
educational content for the community and emer gency med-
ical services staff. Routine consultation via protocol with geri-
atricians or the patient’s primary care physician ensures conti-
nuity of care (Fig. 1). A look at our out comes be fore and after the
establishment of this service has been favourable as presented
at the annual meeting of the Ameri can Geriatrics Society in
2007 (Barraco et al. 2007) (Fig. 2), all differences being sta-
tistically significant, p<0.05. Reductions were exhibited in
hospital and ICU length of stay as well as mortality. In order
to improve upon these results, we are moving forward with
the development of elder trauma care protocols for problems
such as syncope. 

In summary, elder trauma patients are best treated at trauma
centres. There are many factors to take into consideration in
addition to age, including pre-existing conditions, complica-
tions, severity of injury, and physiologic insult. Early aggres-
sive care is indicated with an interdisciplinary approach
unless prognostic factors or patient and/or family wishes
indicate otherwise. At that point, a skillful palliative care serv-
ice can compassionately guide appropriate end-of-life care. 
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Figure 2.

Establishment of this
consultation protocol:
Before and after.
Presented at the annual
meeting of the
American Geriatrics
Society in 2007 (Barraco
et al. 2007).
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There is little controversy as to whether patients with severe
sepsis and septic shock should receive a prompt, broad-spec-
trum antibiotic treatment. The Surviving Sepsis Campaign
care bundles popularised this concept, and a recent Canadian
study based on a large registry of septic shock patients fur-
ther supports it (Kumar et al. 2006). These investigators
showed that mortality rates correlated with the time delay
between the onset of shock and the administration of the first
dose of antibiotics. De-escalation therapy, i.e. narrowing the
antibiotic spectrum and/or changing the route of adminis-
tration, is also becoming popular among critical care physi-
cians. This strategy is certainly associated with a lower risk of
developing multi-resistant bacteria, and also decreases drug-
related costs. Decreasing antibiotic treatment duration should
carry the same beneficial effects.

In our ICUs and elsewhere, the duration of antibiotic thera-
py is not governed by clear and unequivocal rules.  It is main-
ly based on empirical recommendations, derived from ex-
pert advice. Recently we have become concerned that critically
ill patients may be receiving unnecessary prolonged antibi-
otic treatment based on such rules. Several approaches can be
taken in order to possibly decrease the duration of antibiot-
ic therapy. One possibility is to modify the empirical rule and
to test whether a shorter duration changes any aspect of pa-
tients’ outcomes. This was the approach taken by Chastre et
al. when they compared 8 vs. 15 days in the treatment of ven-
tilator-associated pneumonia (Chastre et al. 2003). In this
study, mortality rates were the same for patients regardless of
whether they were treated for 8 or 15 days. The authors how-
ever reported an increased recurrence of pneumonia in pa-
tients treated only 8 days infected with non-fermenting Gram-
negative bacteria. This may show the limit of changing an
empirical rule by another one, highlighting the fact that pa-

tients and the causative microorganisms are non-homoge-
nous, and thus may require differential treatment durations. 
Another strategy to shorten antibiotic therapy duration utilised
by Singh and colleagues is to use a clinical score to help the
clinician to stop unnecessary antibiotic treatments (Singh et
al. 2000). In Pittsburgh, mechanically ventilated patients with
a new infiltrate on the chest radiography or with a new fever
tended to receive an indiscriminate 10 to 21-day course of
ciprofloxacin. They were able to stop unnecessary antibi-
otics in many patients with low probability of VAP based on
low clinical pulmonary infection scores measured at day 1
and day 3. The outcome was similar in patients receiving
the full course and in those in whom antibiotics were
stopped on day 3.

A third approach is to use a marker of the infectious process
resolution as a tool to decide when to stop the antibiotic ther-
apy. Procalcitonin (PCT) is a biomarker that has been shown
to decrease rapidly in plasma from septic patients with favor-
able outcome, and to remain high in those patients who will
eventually die (Harbarth et al.  2001). It was therefore natu-
ral to test the concept that the duration of antibiotic therapy
could be customised based on the evolution of plasma PCT
levels.  This concept had previously been proposed and test-
ed in patients with community-acquired pneumonia (Christ-
Crain et al. 2006). The duration of antibiotic therapy was cut
in half in this trial (6 vs. 12 days) without negatively impact-
ing on patients’ outcome. Based on this concept, we designed
a randomised-controlled trial in patients with severe sepsis
and septic shock (Nobre et al. 2008). In the test arm, when
plasma PCT levels had reached < 10% of the initial value and
the patient was stable, clinicians were asked to stop antibi-
otics (see figure). Controls were treated according to empir-
ical rules. The group of patients in whom antibiotics were
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stopped based on PCT levels had a median duration of antibiotic treatment
of 6 days, compared with 10 days in the empirical group. The reduction
of antibiotic treatment duration was neither associated with increased re-
currence of the infection nor with increased mortality, but rather with a
significant shorter ICU length of stay. Importantly, only a selection of pa-
tients with uncomplicated infections was studied, and results may there-
fore not be generalised to the whole population of patients with septic
shock. These results on a relatively small number of patients also need to
be confirmed in larger multi-centre clinical trials.

In conclusion, it is our impression that critical care physicians are mov-
ing towards shorter durations of antibiotic treatment for their patients.
There is no reason why the antibiotic treatment should not be adapted to
the infectious response when this is possible. The evolution of plasma PCT
levels brings objectivity to the clinical decision and allows customization
of therapy, with no apparent harm. In any case, the clinician should not
rely only on a marker to make a decision, but rather thoroughly examine
his patient together with laboratory and radiologic tests, and integrate the
marker in his decision. Given the relatively high price of PCT measure-
ments, further medico-economic studies are needed to determine whether
this approac   h is cost-efficient.

References

Chastre J, Wolff M, Fagon JY, Chevret S,
Thomas F, Wermert D, Clementi E, 
Gonzalez J, Jusserand D, Asfar P, 
Perrin D, Fieux F, Aubas S; 
PneumA Trial Group. Comparison 
of 8 vs 15 days of antibiotic 
therapy for ventilator-associated 
pneumonia in adults: 
a randomized trial. JAMA.  
2003;290:2588-98

Christ-Crain M, Stolz D, Bingisser R, 
Müller C, Miedinger D, Huber PR, 
Zimmerli W, Harbarth S, Tamm 
M, Müller B. Procalcitonin 
guidance of antibiotic therapy in 
community-acquired pneumonia: 
a randomized trial. Am J Respir 
Crit Care Med. 
2006;174:84-93

Harbarth S, Holeckova K, Froidevaux 
C, Pittet D, Ricou B, Grau GE, 
Vadas L, Pugin J. Diagnostic value 
of procalcitonin, interleukin-6, 
and interleukin-8 in critically ill 
patients admitted with suspected 
sepsis. Am J Respir Crit Care Med. 
2001;164:396-402

Kumar A, Roberts D, Wood KE, Light B,
Parrillo JE, Sharma S, Suppes R, 
Feinstein D, Zanotti S, Taiberg L, 
Gurka D, Kumar A, Cheang M. 
Duration of hypotension before 
initiation of effective antimicrobial 
therapy is the critical determinant 
of survival in human septic shock. 
Crit Care Med. 2006;34:1589-96

Nobre V, Harbarth S, Graf JD, Rohner 
P, Pugin J. Use of procalcitonin to 
shorten antibiotic treatment 
duration in septic patients: a ran
domized trial. Am J Respir Crit 
Care Med. 2008;177:498-505

Singh N, Rogers P, Atwood CW, 
Wagener MM, Yu VL. Short-course 
empiric antibiotic therapy for 
patients with pulmonary infiltrates 
in the intensive care unit. A 
proposed solution for indiscriminate
antibiotic prescription. Am J 
Respir Crit Care Med. 
2000;162:505-11

33ICU Management 4-2008

Suspicion of severe sepsis
or septic shock*

Antibiotic therapy

PCT D1

PCT Dx

PCT D5 PCT decreased 
> 90% on D5**

PCT decreased 
> 90% on Dx**

PCT decreased 
< 90% on D5

Daily PCT
measurement

STOP

STOP

Antibiotics

Antibiotics

Figure: 
Antibiotic stopping rules based on 
the measurement of plasma procalcitonin.

ICU_inside_abel2:Layout 1  17/12/08  17:37  Page 33



MANAGEMENT

Stress arises when an individual feels obliged to respond to a sit-
uation but unable to cope with the situation’s demands. This em-
phasises the most important aspect of stress: Stress is subjective.
The source of the stress – professional, organisational, clinical,
domestic or internal – might influence the effect the stress has
or how it might best be dealt with, but this central truth remains:
Stress is in the eye of the beholder. This is not a new observation
– Marcus Aurelius (Roman Emperor 161 – 180 AD) said much the
same thing: “If you are distressed by anything external, the pain
is not due to the thing itself but to your own estimate of it; and
this you have the power to revoke at any moment.”

Because stress is essentially subjective it is logical that coping
with stress should also fundamentally be a subjective process.
Coping with stress means solving problems that can be solved
and converting those that can’t be solved into positive challenges.
It means handling a situation that cannot be mastered.

Locus of Control

The impact stress has on an individual therefore depends not
only on the nature and severity of the stress but also on the psy-
chological makeup of the individual. Learning to cope with stress
involves learning techniques that bolster our resistance to stress.
Foremost amongst these is the ‘Locus of Control’. This refers to
the individual’s belief concerning ‘who or what influences things’,
the polarities by one account being ‘Internal’, ‘Chance’ and
‘Powerful Others’ (Levenson 1973). Of these options, it is an
Internal locus of control that is the most effective in supporting
sound coping skills – that is, the individual believes that control

of future outcomes resides primarily in themself, in contrast to
believing that control lies in the hands of ‘Powerful Others’ or,
more fatalistically ’Chance’. Though our ability to control events
is inescapably linked to personal power – the higher I am in a
hierarchy the more likely I am to be able to influence events –
the concept is more fundamental that that.

Although control over events will inevitably be shared between
different loci in different circumstances, the individual with an
internal locus of control believes, generally speaking, that they
are in charge of their own lives. With this belief come a number
of other beneficial effects: a greater likelihood to make long-term
plans, to work for success, resist coercion and, most important-
ly from the point of view of this article, tolerate stress (Krause
and Stryker 1984). The late media mogul Sam Goldwyn, who
started life as a refugee, liked to say “The harder I work, the luck-
ier I get”  - his career and aphorism both epitomise not only a
strong internal locus of control but also, quite possibly, some of
the benefits from having one. Fortunately, for those of us born
with a less well-developed sense of self-belief, an internal locus
of control is also an attribute that can be developed (Hattie 1997). 

Forms of Stress

The psychological impact of a stress is also inevitably influenced
by the nature of the stress itself – the polarities in this case being
‘challenge-related’ and ‘hindrance-related’. The former describe
stresses, which are linked to some sort of potential positive out-
come or individual personal growth – for example studying for ex-
ams or applying for promotion – whereas the latter are stresses that

COPING WITH STRESS
IN THE ICU

    34

The Intensive Care Unit (ICU) can be a highly stressful environment - not just for our
patients and their relatives but also for us, the staff who care for them. This stress
comes at a price – even if we have chosen to work in such a highly charged environ-
ment (Lederer et al. 2008). This article will discuss how ICU staff can reduce the price
they pay for the career they have selected.
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are without associated gains and which only constrain or interfere
with our activities – examples might be limitations in resources or
obstructive bureaucracy. The link between possible personal advan -
cement and a challenge-related stress does not remo ve the stress-
ful aspect completely, but it does make the stress more manageable.
It is, therefore, easier to cope with a stress if it can be viewed as set-
ting a challenge rather than imposing a hindrance.

Stress Management Techniques

A number of studies have demonstrated that stress management
techniques can be taught. One of these involves learning
‘Mindfulness Meditation’, a formal discipline by which subjects
are taught to ‘pay attention on purpose’ – with specific attention
to encouraging compassion, impartiality and acceptance of self
and others. This increases the subjects’ sense of control over stress
as well as their ability to accept and let go of events that are not
controllable. In a short study involving medical students, mind-
fulness meditation reduced anxiety levels, reduced psychological dis-
tress and increased empathy – benefits which were maintained dur-
ing a time of increased stress as exams appro ached (Shapiro 1998).

A study of cognitive behavioural training in GPs demonstrates a
second technique in developing skills at coping with stress – in
this case the emphasis lies on distinguishing between positive
and negative thoughts and analysing stresses logically, as opposed
to emotionally. These coping skills were then used during stress-
ful periods, in distinction to the meditative approach which is
more a continuous ‘way of being’. This training improved the
quality of the GP’s work life and reduced their work-related and
general psychological distress – results which were maintained
or improved at follow-up 12 weeks later (Gar diner 2004).

In this study, the best results came from subjects who had devel-
oped a ‘Problem-Focussed’ coping style. Problem Focussed cop-
ing is made up of two strands: ‘Problem-Solving’ and ‘Stress
Reducing Appraisal’. The former uses deliberate
policies of Simplification (start with the most
obvious steps when faced with a problem),
Priori tis ation (deal with the most important
things first) and Delegation (delegate when pos-
sible) to reduce the number of stressful events
the individual is exposed to. The latter aims to
reduce the emotional load of the stresses that re-
main – in this case by: (1) Accepting that diffi-
culties are an inherent part of the working en-
vironment, (2) Accepting that there are personal
and medical limits to what can be done – and
that these limits do not necessarily imply fail-
ure, (3) Accepting that periods of high demand
are an inevitable component of our career and
finally, (4) Retaining the right to say ‘No’. These
simple steps help the stressed individual to ac-
cept the stress they are exposed to, divorce them
from a sense of failure and encourage a more
constructive coping response (Gardiner 2004).

A third approach to managing stress focusses on assertiveness
training. Our personal levels of assertiveness influence our per-
ception of stress – more assertive people tend to perceive a spec-
ified stress (giving a talk in public, for example) as a challenge
whilst less assertive individuals perceive the same stress as a threat.
As outlined above, challenge-based stresses are associated with
lower levels of personal stress than hindrance-based stresses, so
the more assertive we are the greater the chance that we will per-
ceive a stress as a personally enhancing challenge rather that a
stressful hindrance. Once again, this process can be taught (Lee
and Crockett 1994).

The final contributions to coping with stress, methods that might
be more practical than some of the others mentioned above, in-
volve promoting physical fitness and learning to relax (Bellarosa
and Chen 1997). One image that helps here is the ‘stress jug’,
which expresses our capacity to absorb stress – the bigger the
jug, the greater our ability to deal with stress. The importance,
however, is that no matter how large the jug, sooner or later it
will fill, at which point additional stresses – even if they are, in
themselves, trivial – might lead to a seemingly disproportionate
response. In this case, though the response has been triggered
by the final stress, the underlying cause is the addition of one
stress too many to a person who has already absorbed all the
stress they can. The implication is that, if we are to fill the role
expected of us, both at home and at work, we have to make sure
we take the time to empty our stress jug through adequate re-
laxation. A supportive family is obviously of central importance
in this process.

If we fail to take these simple steps in self-preservation we
risk being slowly and relentlessly ground down by the stress-
es that are inherent in one of the most demanding, absorb-
ing and rewarding jobs in the field of health – a career in in-
tensive care.
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This article was inspired by a study carried out in the critical care units of a hospital
in Quebec, with the help of 42 semi-conducted interviews among nurses and union
representatives. This group played a major role in the establishment of priorities in
the numerous solutions, which emerged from the interviews and in the accepted
choice of solutions.

The results highlight the real-life experiences of the longest
serving or most experienced nurses, and a certain inter-gen-
erational conflict between the experts and novices. The main
remark is that there is a very large instability of working
teams, due to the modes of administration of the employ-
ment statutes, whether it be the excessive recourse to pre-
carious statutes, high absenteeism, or a significant level of
voluntary departures including departures of those taking
retirement.

Besides an inferior quality of care given, the instability cre-
ates a deficit of individual and joint competences, which
translates into work overload for the experts and additional
stress for those who are not so experienced. Individual com-
petences are partly acquired thanks to work experience and
exposure to specific problems. They are sometimes transmit-
table only through personal interaction.

Within a working team, individual competences are really
effective when they are combined and articulated together,
in a synergistic way. For a working team, it is the capacity
of effectively cooperating, coordinating and communicat-
ing on the basis of a common language, verbal or non-ver-
bal, with a view to achieving complex interventions. This
collective way of knowing how to react is particularly sought

after in critical care units, where complex problems call for
teamwork and the coordinated intervention of nurses, at
the same time or sequentially. This teamwork is a must and
is based on the quality of joint competences.

Teamwork

Such cooperation may be more difficult when a particular-
ly ruthless conflict arises between stable/expert staff and
provisional/novice staff, which could in part be associated
with an inter-generational conflict. New generations of nurs-
es would look for flexible hours, greater career mobility and
a better balance between personal/family requirements and
professional requirements. As a result, the younger ones
would be less involved in work and would take fewer initia-
tives. This behaviour is also attributable to a strategy of pro-
tection: Less experienced nurses who are occasionally intro-
duced to critical care teams and units avoid having to take
initiatives for fear of making mistakes.

Without denying the existence of differences between the gen-
erations, the strength lies in noting that by granting stability
and the best working hours (of the day and week) to some
and by confining others to precarious and unpleasant work-
ing hours (evening, night and weekend), the administration
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modes of the employment statutes aggravate the differences
between the generations, even transforming them into an in-
ter-generational conflict, and induce particular behaviour.

Accepted Solutions

The inventory of solutions was built by compiling the total-
ity of the solutions proposed by the nurses interviewed. The
solutions proposed converge towards a central objective, that
is, the stabilisation of the teams, and mainly favour interven-
tions with regard to competences. They simultaneously aim
to adapt resources to the acuteness of the patient’s condition
and to raise competences while acting on the internal and
external aspects of work organisation.

The adaptation of resources to the acuteness 
of the patient’s condition can assume different forms:

• The redistribution of work between existing resources. 
In fact, it has been noted that some people work too
much, while others do not work enough. It is thus 
a question of increasing the number of full-time positions
and reducing their precariousness.

• The reduction of working time for units in order
to dedicate the time thus freed-up to training and 
involvement in special projects.

• The raising of competences, which reduces the 
stress and psychological demands of work, linked 
to un  certainty and the loss of control, often generated 
by a lack of competences.

• The revision of the professional and nonprofessional 
composition of care teams: for example, the addition 

of assistants and clerks in order to lighten the 
workload of nurses and enable them to
dedicate themselves to the real aspects of 
their profession.

The raising of competences can also 
assume different forms:

• Increased exposure time to complex problems 
in the units. In more concrete terms, it is a 
question of making the more “precarious” 
nurses work harder and more regularly, so that 
they acquire the experience and competences 
necessary to better carry out their work.

• The overlapping of schedules ensuring the sharing
of  competences between ex perts, who are older,
and who generally work during the day, and
novices, who are younger, and generally work in
the evenings and during the night.

• Mentoring: Assigning an experienced nurse with
teaching qualities who may serve as a  point of
reference to a specific group of novices.

• Involvement in special projects: Problem resolu-
tion leads nurses to analyse a specific situation,
to review the relevant literature and to discuss
within a group diagnosis and possible solutions.

Conclusion

These possible solutions are currently being put to
the test in a pilot project and could enable the ex-
pectations of older nurses to be met in terms of joint
competences while helping the young to develop
their individual competences. They are all based on
a fundamental fact to the effect that the more expe-
rienced and older nurses are of greater importance
in the context of the complexification of care. 

These nurses, who could be tempted to abandon
critical care due to the heaviness of care and the
workload, nevertheless have individual expertise
allowing them to quickly react and manage acute
cases in an efficient manner. They are, in short, ab-
solutely essential in the practical training of young
nurses and in the building of joint competences.

    38
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COUNTRY FOCUS: ITALY

Organisation of the 
Healthcare System

The Italian National Health Service
(INHS), named “Servizio Sanitario
Nazionale”, was instituted in 1978
by law N. 833. The founding prin-
ciples were universality, equality
and equity. Accordingly, the aims
were to promote, maintain and re-
cover the physical and mental
health of the whole population, and
to guarantee that all residents and
citizens receive healthcare and treat-
ment without any discrimination
based on gender, age, residence, in-
come or job. 

In the early nineties, the INHS was
reformed (laws by decree N. 502
of 1992 – N. 517 of 1993 – N.
512 of 1994) and a new manage-
rial style was introduced, in accor-
dance with the cultural changes
and the economic constraints,
which had intervened since its’ in-
ception. The principle of univer-
sality became “to assure health
services necessary and appropri-
ate for those needing them”. The
new criteria included clinical ap-
propriateness (i.e. provision of the
most effective services to those re-
quiring them) and economic ap-
propriateness (i.e. provision of the
most efficacious and least expen-
sive services). At the same time,
the concept of equality evolved
from “people with the same health
needs have to be treated in the
same way” to the following so-
called ‘vertical equity’: “people with
poorer health, or higher health

needs have to be treated in a more
favourable way”. 

At the end of nineties, the third
reform of INHS (laws by decree
N. 229 of 1999) was based on the
dignity of the human being, the
need of health and well being, eq-
uity of health services, appropri-
ateness and suitability of health
services, and budget concerns. At
the same time, legislative and ad-
ministrative functions were given
to the 20 regions and autonomous
provinces of the country, which
enjoyed considerable autonomy in
organising healthcare delivery and
became responsible for their
health strategies. The process was
gradual and concluded with the
changes of the Italian Consti -
tution 2001 (article 117, comma
2, letter m and Titolo V of part II)
toward federalism.  

Moreover, to guarantee that all cit-
izens of the different regions and
autonomous provinces receive the
same basic level of health servic-
es, a decree of the Italian Prime
Minister defines the “essential lev-
els of care” (Livelli Essenziali di
Assistenza sanitaria or LEA), that
are the minimum standards of
healthcare which must be given
free of charge to all citizens in all
regions and autonomous pro vin -
ces. Those LEA include the follow-
ing: i) prevention activities such
as controls of food, vaccinations,
screening tests for early diagnosis
of cancer; ii) health services such
as access to General Practitioners

(GPs), diagnostic tests and imag-
ing techniques, and drugs; iii)
hospital services such as access to
emergency departments, general
hospital admissions, surgery and
rehabilitation. On the other hand,
each region has to assure the LEA
but can give additional services to
residents using its own funds
.

Financing of the 
Healthcare System

The INHS is financed in each re-
gion by the taxes (direct, such as
income tax, and indirect, like part
of Value Added Tax) paid by resi-
dents, even if there are equalizing
funds to help less rich regions.
Moreover, as a general rule, pa-
tients pay a small charge given as
contribution for the services re-
ceived. Hospital admission and
services are free of charge for the
following categories of citizens:
Those aged less than 6 years or more
than 65 years, those with income
lower than a determined value,
and those having one of 51 chron-
ic illnesses, such as cancer, chron-
ic obstructive pulmonary disease,
heart failure, etc.

Hospitals are reimbursed by the
administration of the regions or
autonomous provinces where they
are. The reimbursement is given
according to the Diagnosis Related
Group (DRG) system of the coun-
try, with a higher reimbursement
for cases concerning patients of
regions or autonomous provinces
different from that where the hos-
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pital is located. The aim is to
press the hospital to be attrac-
tive for patients of other parts
of the country.

The reimbursement for patients
admitted to the intensive care
units is included in the DRG
given to each hospital admis-
sion. Moreover, the reimburse-
ment for each hospital admission
is assigned to the ward dis charg-
ing the patient from the hospi-
tal, and it is subsequently divid-
ed among wards where the
patient was treated according to
the days spent in each of them.

Each of the regions and auto -
nomous provinces has a plan to
create an integrated system of so-
cial and healthcare services that
can provide unitary and global
responses to the needs of the so-
ciety. Accordingly, there are health
districts where GPs work is inte-
grated with territorial healthcare
services, including social support
for non-auto nom ous people. 

Responsibility for healthcare de-
livery is on Local Health Trusts;
public enterprises funded by the
regions through a per capita
budget for a wide range of hos-
pital and community services.
Most public hospitals are direct-
ly managed by the Local Health
Trusts, except those providing
tertiary care (IRCCS), and/or
with a teaching status (University
Hospital Trusts). Private hospitals
are mostly for profit and account
nationally for 14% of total hos-
pitalisations, with a wide region-
al variation. Private hospitals re-
specting the quality requirements
defined by the regions and au-
tonomous provinces can be ac-
credited and can take care of cit-
izens being reimbursed accord ing
to the DRG system.

All patients in Italy are registered
with a GP or a paediatrician who
is responsible for providing most
primary care, referrals to special-
ists, and prescribing diagnostic
interventions and drugs. To be

treated, citizens are free to choose
their GP as well as the hospitals
and doctors in public and private
accredited structures. The 118
Emergency System (118 is the
phone number) is active through -
out Italy. The system is composed
of operation centres, a network
of stations for ambulances,
equipped cars with physicians
and nurses, and some helicopter
ambulances. The operational cen-
tres are active 24 hours a day, and
nurses triage patients on the ba-
sis of information collected dur-
ing phone calls, sending the res-
cue vehicle suitable for each case.
Once the location of the inter-
vention is reached, the rescue
team decides the best referral
hospital on the basis of the care
needed, facilitated by radio com-
munication systems. Voluntary
associations such as the Italian
Red Cross manage the network
of vehicles and each region and
autonomous province may de-
fine the lead time allowed for the
rescue. For instance, in the region
Emilia Romagna, according to
the agreed standard, the 118 sys-
tem has to guarantee that rescue
vehicles arrive within 8 minutes
in urban areas and within 20

minutes in rural areas. In the same
region, major traumas are man-
aged by a hub and spoke network.

As far as ICUs are concerned, the
only census available was made
by the  As sociazione Anestesisti
Rianimatori Ospedalieri Italiani
(AAROI) in 2005. According to
that, there were 3774 ICU beds
in the country with wide vari-
ability among regions, due to the
number of inhabitants.

Total expenditures for Region
and Auto nom ous Provinces
Health Services in 2006 was
98,682,688 billion euros, with
an increase of 9.55% in com-
parison with 2004 expenditures. 

Moreover, there are contracts and
agreement protocols with uni-
versities for research, education
and training. 

Residents  of the Specialisation
School in Anaesthesia and In -
tensive Care (in Italy  both dis-
ciplines are in the same Spe -
cialisation School) regularly
attend the Intensive Care Units
of the hospitals of the regions
and autonomous provinces.

Italy: Facts and Figures
Population
Capital
Area
Administrative divisions
Language
Life expectancy at birth
Probability of dying under five
Probability of dying between 
15 and 60 years
% of population over 60 years
Gross Domestic Income (GDI)
Health expenditure (% of GDI)
Hospital beds /10,000 population
Nursing and midwifery personnel 
density (per 10,000 population)
Pharmaceutical personnel density 
(per 10,000 population)
Physicians density 
(per 10,000 population)

  

59,131,287 (1st January 2007)
Rome
301,263 square kilometres
19 Regions and 2 Autonomous Provinces
Italian
Males: 78 years / Females: 84 (2006)
4 per 1000 live births (2006)
Males: 83 per 1000 population 
Females: 44 per 1000 population
26
1,535,540 euros (2007)
8.9 (2005)
40
72.00 (2006)

8.00 (2006) 

37.00 (2006) 

Data for 2006 unless indicated. Sources: Word Health Organisation statistics 2008 and Istituto Nazionale 
di Statistica (ISTAT)
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COUNTRY FOCUS: ITALY

Early in 1991 an increasing number of Ita -
lian intensive care units (ICUs) agreed to
collect and share data on organisation,
case-mix and patients outcome as a basis
for quality asses sment and continuous
education. To this end we established a na -
tionwide network (GiViTI – Italian Group for
the Evaluation of Inter ventions in Intensive
Care Medicine; www.giviti.marionegri.it).

In 2002 GiViTI launched the Project Margherita
(meaning daisy in Italian), for the continuous eva -
lua  tion and improvement of the quality of care
(Boffelli et al. 2006). The Project objectives are:

• To standardise data collection on admitted patients;
• To analyse and evaluate clinical outcomes and   

resource consumption in participating ICUs;
• To allow each ICU to monitor its own performance  

over time and to compare this with the average;
• To provide ICUs with an effective system for 

promptly identifying own critical states with 
a view    to assuring good clinical care.

The Project Margherita adds to the general purpose
of continuous quality of care assessment the oppor-
tunity to have a flexible tool for easily implementing
new prospective data collections. The Project uses an
ad hoc electronic platform with a modular structure
that allows the basic data collection (the Margherita’s
Core) to be enlarged to meet the requirements of
specific research projects (the Margherita’s Petals).

The Core data collection includes demographics,
admission diagnoses (including major infections),
co-morbidities, surgical status, source and reasons
for admission, the Simplified Acute Physiology Score
(SAPS II) variables (Le Gall et al. 1993), failures and
diseases occurring during ICU stay, major proce-
dures/interventions performed during ICU stay, ICU
and hospital outcomes. The Petals consist of specific
data collections, which are not mandatory or perma-
nent components of the system; rather, they corre-
spond to specific areas of investigation. Examples
are: the infections surveillance Petal (Malacarne et al.

2008), the COMPACT randomised clinical trial
form, the surveillance on Xigris use (Bertolini et al.
2007). The Margherita software is distributed free of
charge to all ICUs adhering to the GiViTI group.

In each ICU, a trained physician is responsible for the
data collection. A call-centre is active for any question
during the study. The software provides investigators
with an online definition of each item to collect, and
numerous validity checks are done concurrently with
the data entry. To avoid selection bias, patients admit-
ted in months with more than 10% of incomplete or
inconsistent records were excluded.

The participation to the project increased over time
from 2002 to 2007 with the following progression:

The GiViTI Coordinating Centre produces an annual
report, where a prediction model of hospital mortality
is calculated by logistic regression analysis. A personalis -
ed report for each participating ICU is also provided each
year. Here the ICUs may find specific analyses by which
to compare their own data with those of all other par-
ticipating centres and with their own centre over time.

  
Specifically the yearly reports contain:
• Description of collected data
• Description of data quality checks and data 

validation procedures
• Description of statistical analysis performed 

on the  collected data
• Statistics results grouped by the following sections: 

- Characteristics of ICU patients on admission
- Failures and diseases occurred during the stay
- Procedures/interventions performed during  the stay
- ICU and hospital outcomes

THE PROJECT MARGHERITA
FOR ASSESSING ITALIAN ICU
PERFORMANCE

Guido Bertolini, MD
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Clinica Istituto di Ricerche
"Mario Negri" Ranica
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Year

2002
2003
2004
2005
2006
2007

Number 
of ICUs
95
122
136
180
192
200

Recruited
patients
23,285
31,863
43,426
55,246
60,151
62,849
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Figure 1 shows the overall calibration curve of the 2007 data
based on the 2006 prediction model (top) (Boffelli et al. 2008),
and an example of the variable life-adjusted (VLAD) plot of a sin-
gle random chosen ICU (bottom) (Lovegrove et al. 1997). The
overall calibration curve demonstrates a relative improvement in
2007 over 2006 in terms of observed versus expected adjusted
mortality in sicker patients (with the highest expected mortality).
The curve was computed on 25,958 patients who stayed at least
24 hours in the ICU. The VLAD for the individual ICU shows that
there were more deaths than expected from the case-mix of this
particular ICU in 2007. Two “crisis” periods can be detected:
from February to the end of May and from September to the end
of November. The curve was computed on 303 patients.

In the end, the GiViTI philosophy is based on three key
concepts:

1) Only extensive data collection allows adequate 
insight and analysis of ICU data.

2) Only powerful analysis of outcome data, adjusted     
for as many confounders as possible, allows acceptable 
benchmarking.

3) The comparison with comparable units is a very  
good approach since it enables each unit to 
identify directions in which to improve performance.

The Project Margherita is successful and participating
ICUs have significantly improved their performance
levels and consequently reduced mortality rates during
the years in which the scheme has been in operation.
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Intensive care medicine is one area of medical
practice where the conduct of clinical trials is of-
ten difficult, largely because of the very hetero-
geneous nature of our patient population. As a
result, a large part of our standard-of-care prac-
tice has never actually been demonstrated to be
effective in randomised controlled trials! But with
financial constraints biting and demands from
all quarters for us to justify our actions, inten-
sive care is now playing catch up. The formation
of national and international consortiums of crit-
ical care physicians has helped in this process
and the initial trickle of results from large, high
quality, multi-centre randomised trials that are
(re) assessing established and new interventions
in many aspects of critical care therapeutics is
now developing into a steady stream.

The 29th Symposium of Intensive Care and
Emergency Medicine, to be held in Brussels from
March 24-27, 2009, will provide participants
with the opportunity to discover the results from
some of these studies, a number of which will be
presented for the very first time. Here’s a summa-
ry of just a few:

 The NICE-sugar study 
Results from this large Australasian and
Canadian study are eagerly awaited-previous
studies, by Van den Berghe and colleagues have
been positive, but the VISEP and Glucontrol
studies have shown negative results. We will
also hear about a new study on tight blood sug-
ar control in children. 

 rFVIIa in polytrauma
This study, targeting a reduction in mortality,
was discontinued at an interim analysis for fu-
tility. Indeed, the mortality rate overall was
much lower than anticipated so that it was hard-
ly possible to reduce it further. However, the
study did reveal some interesting facts, includ-
ing that rFVIIa significantly decreased the num-
ber of transfusions.

 Tissue factor pathway inhibitor (TFPI) 
in patients with community-acquired
pneumonia (CAP) 
Following a trial of TFPI in severe sepsis, which
failed to show a consistent benefit on outcomes,
but yielded some quite surprising findings, it is
hoped that TFPI may prove to be effective in pa-
tients with CAP.

 Extracorporeal support with the
Molecular Adsorbent Recirculating
System (MARS) in acute liver failure
The results of a recently completed multi-centre
study will help determine whether this albumin
dialysis system, available since 1993, can improve
outcomes in this group of patients for whom there
are few specific therapeutic options. 

 Early versus late tracheostomy in 
patients with prolonged mechanical
ventilation
It has been proposed that early tracheostomy in
patients receiving prolonged mechanical ventila-
tion could be associated with improved outcomes.
However, clinical studies so far have given con-
flicting results. This study may help provide some
definitive answers. 

 Prone ventilation in ARDS
Prone positioning during mechanical ventilation
in patients with acute respiratory failure has been
widely shown to be associated with improved oxy-
genation, but studies so far have not been able to
demonstrate that the improved oxygenation trans-
lates into improved survival. Results from a recent
multi-centre Italian study will be presented. 

This is just a small personal selection of the many
clinical trial results that will be presented and
discussed during the 29th ISICEM. Other new
results include:

• Monitoring of immune status with 
HLA-DR receptors

• Guiding antibiotic therapy with repeated 
blood procalcitonin levels

• The effects of intravenous fluids on renal function
• Studies investigating the microcirculation

using SDF or NIRS techniques
• Alternative modes of ventilation including

NAVA and high frequency oscillation
• Monitoring of lung mechanics in ARDS, 

including pleural pressures, electrical im pe 
dance tomography and SPECT techniques

• Automated weaning techniques
• Special formulas for nutrition 

There will also be new data and/or sub-   
study results from older trials including: 

• The MENDS trial comparing 
dexmedetomidine to benzodiazepines

• The VASST study on vasopressin in septic shock
• The Corticus study on hydrocortisone in    

septic shock

Finally, for this symposium appetizer, results will
be presented from the Round Table conference
on ICU-acquired weakness, which will be held
immediately prior to the ISICEM and will gath-
er a faculty of 24 experts in this field. With im-
proved intensive care, patients are surviving
longer, and syndromes of neuro/myopathy are
increasingly being seen. ICU-acquired weakness
can affect multiple aspects of ICU patient care,
including weaning from mechanical ventilation
and general mobilization, and can be a cause of
delayed recovery and prolonged post-discharge
disability. The Round Table will explore all as-
pects of this important complication of ICU care.

Delivering the very latest results from clinical
trials around the world, the 29th ISICEM helps
you keep right at the cutting edge of intensive
care medicine. 

Visit our website www.intensive.org for the latest
program and join us in Brussels in March!

ISICEM Preview44
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At the 21st Annual Congress of the European
Society of Intensive Care Medicine, held
September 21 to 24 in Lisbon, Portugal, six
speakers gave presentations addressing the num-
ber and type of personnel needed in an inten-
sive care unit (ICU) and how the organisation
of work affects employees’ mental health.
Philipp Metnitz of Vienna began the session by
pointing out that in 1996, all 15 members of
the European Community spent less than 5%
of their gross domestic product on healthcare,
whereas now they spend somewhere in the
range of 8–12%. “Staff is a very important re-
source in the intensive care unit, and it’s a very
expensive—if not the most expensive—re-
source,” he said.

How Many Doctors Do We Need? 
(Philipp Metnitz, Vienna, Austria) 

Metnitz focused on the impact of physician
staffing on patient outcome. All but one of the
studies he presented found that intensive care
physicians “are necessary. We are of utility. The
patients benefit.” These studies found that high-
intensity ICU physician staffing decreases the
odds of dying in the hospital. However, in a new
study published in the Annals of Internal Me -
dicine, Levy and coauthors say “exactly the con-
trary. The odds of hospital mortality were high-
er for patients managed by critical care physicians
than for those who were not.” This result will
have to be discussed, he said.

How Many Nurses Do We Need? 
(Rui Moreno, Lisbon, Portugal)

ESICM’s new President Rui Moreno spoke about
nursing workload scores, which were created in
the 1970’s to calculate patients’ severity of ill-
ness. Today, these scores are used to quantify the
nursing workload in an ICU. There are differ-
ences in the amount of nursing workload in dif-
ferent European countries, said Moreno, as well
as differences within countries. “How many
nurses you need depends on the complexity of

care provided, but mainly on the amount of care
provided,” he said. “You have to make an effort
to optimise this ratio.”

How To Match Supply and Demand
(Bertrand Guidet, Paris, France)

If the workload per nurse is too high, said
Bertrand Guidet, you will have more nosocomi-
al infections, less successful weaning, more
burnout, more nurse turnover, and more inter-
personal conflicts. Because there is wide varia-
tion in workload and occupancy rate during the
year, there is a need to adapt the supply of nurs-
es to meet the demands. Nurses can handle a
range of tasks, he said, including paperwork,
documentation, computer work, quality assess-
ment, and communication with patients and
families.

Do We Need Additional Specialists
in the ICU? 
(Christian Putensen, Bonn, Germany)

Non-medical academic specialists have been
shown to reduce errors and improve outcome,
said Christian Putensen. The potential advantages
of a specialist are concentration on a single skill,
experience in solving particular problems, and
performance of the same interventions very of-
ten. However, the more professions there are
working in the ICU, the more rules you have for
how to interact, the more that delegation and
re-delegation is necessary, and the more infor-
mation problems may occur in the ICU. As a re-
sult, “You have to talk to each other,” he said.

What is the Best Shift Pattern? 
(Julian Bion, Birmingham, United
Kingdom)

The European Working Time Directive, passed
in 1993, set maximum hours for workers in
countries belonging to the European Union. The
implementation date limiting hours of work to
48 per week is August 2009. Eleven countries
are compliant with the ruling, said Julian Bion,

and 17 are not. Limiting hours of work requires
more handovers, and “the more handovers you
have, the more opportunities you have for er-
ror.” According to Bion, a system based on 9-
hour shifts seems to provide the best balance be-
tween work, duration of duty, and opportunities
for education. People who work shifts of longer
than 9 hours are involved in more accidents. “We
know that fatigue increases those error rates. And
we know that error is linked to burnout,” he
said. However, the reduction in fatigue may be
offset by errors from loss of continuity of care.

The Impact of ICU Organisation 
on Burnout 
(Laurent Papazian, Marseille, France)

Burnout was described more than 30 years ago
in the United States, said Laurent Papazian. It is
a syndrome in response to stressors on the job,
and is associated with a variety of symptoms,
among them reduced energy and job enthusi-
asm, emotional distancing from patients, feel-
ings of incompetence, and lack of productivity.

Workload and burnout are linked, said Papazian.
In a study in surgical wards, each additional pa-
tient per nurse was associated with a 7% increase
in 30-day mortality, a 23% increase in burnout,
and a 15% increase in job dissatisfaction. Conse -
quences of burnout include absenteeism, inten-
tion to leave the job, turnover, lower productiv-
ity and effectiveness at work, negative impact on
other colleagues, and interpersonal conflicts, he said.

There is good news for well-organised ICU’s,
however. “Improved organisation contributes to
improved well-being of physicians and nursing
staff, which could reduce burnout, promote pa-
tient safety, enhance recruitment and retention
of staff, and finally, improve patient and family
satisfaction,” said Papazian.

Note: Jeannie Wurz’s travel, accommodations
and registration for the ESICM congress were
paid by ESICM.

ESICM Congress Review 

STAFF 
REQUIREMENTS 
IN THE ICU

46

Jeannie Wurz 
Medical Writer/Editor 
Bern University Hospital 
and University of Bern, 
Bern, Switzerland

jeannie.wurz@insel.ch

ICU_inside_abel2:Layout 1  17/12/08  17:38  Page 46



ICU_inside_abel2:Layout 1  17/12/08  17:38  Page 47



ICU Management 3-2008

In our Next Issue

ICU Management is the Official Management and Practice Journal 
of the International Symposium on Intensive Care and Emergency Medicine.

EDITOR-IN CHIEF
Jean-Louis Vincent, Head, Department of Intensive Care, 
Erasme Hospital, Free University of Brussels, Belgium jlvincent@ulb.ac.be

EDITORIAL BOARD
Prof. Antonio Artigas (Spain) aartigas@cspt.es
Dr. Richard Beale (United Kingdom) richard.beale@gstt.sthames.nhs.uk
Prof. Julian Bion (United Kingdom) j.f.bion@bham.ac.uk
Dr. Todd Dorman (United States) tdorman@jhmi.edu
Prof. Hans Kristian Flaatten (Norway) hans.flaatten@helse-bergen.no
Prof. Luciano Gattinoni (Italy) gattinon@policlinico.mi.it
Prof. Armand Girbes (Netherlands) arj.girbes@vumc.nl
Dr. Claude Martin (France) cmartin@ap-hm.fr
Prof. Jeff Lipman (Australia) j.lipman@uq.edu.au 
Prof. Konrad Reinhart (Germany) konrad.reinhart@med.uni-jena.de
Prof. Paolo Pelosi (Italy) ppelosi@hotmail.com
Prof. Peter Pronovost (United States) ppronovo@jhmi.edu
Prof. Jukka Takala (Switzerland) jukka.takala@insel.ch

NATIONAL CORRESPONDENTS
Dr. Maurizia Capuzzo (Italy)                                                                cpm@unife.it
Nathalie Danjoux (Canada)                             nathalie.danjoux@uhn.on.ca
Prof. David Edbrooke (United Kingdom) mercs3510@aol.com
Dr. Anders Larsson (Denmark) an.10762@nja.dk
Prof. Esko Ruokonen (Finland) esko.ruokonen@pshp.fi
Prof. Reto Stocker (Switzerland) reto.stocker@chi.usz.ch
Dr. Dominique Vandijck (Belgium)                     dominique.vandijck@ugent.be
Dr. Patricia Wegermann (Germany) operative-intensivstation@klinikum-kassel.de

MANAGING EDITOR
Sherry Scharff editorial@icu-management.org

SCIENTIFIC EDITOR
Dr. Sonya Miller science@icu-management.org

EDITORS
Lee Campbell, Gaby Felix

EUROPEAN AFFAIRS EDITORS
Sonja Planitzer deutsch@hospital.be

GUEST AUTHORS
R. Armonda, R. Barraco, G. Bertolini, M. Capuzzo, C. Dallaire, C. Granger , H. Hand,
M. Langer, P.-A. Lapointe, V. Nobre, D. Poole, J. Pugin, D. Resi, M. Searcy , K.
Wartenberg, J. Wurz

ICU MANAGEMENT IS PUBLISHED BY
EMC Consulting Group
28, rue de la Loi, B-1040 Bruxelles, Belgium
E-mail: office@icu-management.org
Website: www.icu-management.org

PUBLISHER AND CEO
Christian Marolt c.m@icu-management.org

MEDIA CONTACT, MARKETING, ADVERTISING
Katya Mitreva k.m@icu-management.org

SUBSCRIPTION RATES
One year Europe 53 Euros

Overseas 68 Euros
Two years Europe 89 Euros

Overseas 105 Euros

Note: Participants of the International Symposium on Intensive 
Care and Emergency Medicine receive a one year subscription 
as part of their symposium fee. 

ARTWORK
Aleksander Bugge a.b@emcconsulting.eu 

PRODUCTION AND PRINTING
Total circulation: 7,085 
ISSN = 1377-7564

© ICU Management is published quarterly. The publisher is to be notified of cancellations six weeks
before the end of the subscription. The reproduction of (parts of) articles without consent of the pub-
lisher i s p rohibited. T he p ublisher d oes n ot a ccept l iability f or u nsolicited m aterials. T he p ublisher
retains the right to republish all contributions and submitted material via the Internet and other media.

LEGAL DISCLAIMER
The Publishers, Editor-in-Chief, Editorial Board, Correspondents and Editors make every effort to see that
no inaccurate or misleading data, opinion or statement appears in this publication. All data and opin-
ions appearing in the articles and advertisements herein are the sole responsibility of the contributor or
advertiser concerned. Therefore the publishers, Editor-in-Chief, Editorial Board, Correspondents, Editors
and their respective employees accept no liability whatsoever for the consequences of any such inaccu-
rate or misleading data, opinion or statement.

REFERENCES
References cited in this journal are provided to EMC Consulting Group by the authors and are
available on request at editorial@icu-management.org.

AGENDA

Letters to the Editor & Requests for References
Cited in ICU Management
editorial@icu-management.org

MARCH 2009
24-27 29th International Symposium on Intensive Care and Emergency 

Medicine (ISICEM) 
Brussels, Belgium
www.intensive.org

MAY 2009
29-30 7th Critical Care and Emergency Medicine Greek Army 

Medical Corps meeting 
Athens, Greece
www.armyicu.gr

JUNE 2009

6-9 Euroanaesthesia 2009 
Milan, Italy
www.euroanesthesia.org

10-13 30th Congress Scandinavian Society of Anaesthesiology 
and Intensive Care Medicine 
Odense, Denmark
www.ssai.info

25-27 4th World Congress Abdominal Compartment Syndrome 
Dublin, Ireland 
www.wsacs.org

AUGUST/SEPTEMBER 2009
28-1 10th Congress of the World Federation of Societies of Intensive and 

Critical Care Medicine and 63° Italian National Congress of SIAARTI 
Florence, Italy
www.wfsiccm-florence2009.it

2-5 3rd International Hypothermia Symposium 
Lund, Sweden
www.hypo2009.com

OCTOBER 2009

11-14 22nd annual congress European Society of Intensive Care Medicine 
Vienna, Austria
www.esicm.org

NOVEMBER 2009

11-13 The Critical Care Canada Forum 2009 
Toronto, Canada
www.criticalcarecanda.com

Verified Circulation
according to the standards of International
Business Press Audits

ICU Management is independently audited
by Accountskantoor Closset on behalf of
International Symposium on Intensive Care
and Emergency Medicine

COVER STORY
-Elderly Care

PRODUCT COMPARISON CHART
-Multiple Medical Gas Monitors

HYPOTHERMIA SERIES
- Pre-hospital Hypothermia for Cardiac arrest

COUNTRY FOCUS 
-France

CONGRESS PREVIEW
-ESA

ICU_inside_abel2:Layout 1  17/12/08  17:38  Page 48



       



        

     

     
  

   
  

      

       



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




