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PROBLEM BUGS

Despite considerable marked efforts
over the years, infections among crit-
ically ill patients have continued to be
an almost insurmountable hurdle for
clinicians to cross. The Extended
Prevalence of Infection in Intensive
Care (EPIC II) study confirmed this
prevalence of infection, with 51% of
the 13,796 adult patients classified as
infected, and 70% undergoing anti -
biotic therapy.

The results also showed a relation-
ship between the number of days
spent in the ICU before the study day
and the rate of infection: The infec-
tion rate increased from 32% for pa-
tients with an ICU stay of no more
than a day to more than 70% for pa-
tients with a stay of more than seven
days before the day of the study.

As EPIC II gathered data on patients
from 1,265 ICUs in 75 countries, in-
cluding those in Central and South
America, Asia, and Africa, we can as-
certain that this issue of PROBLEM
BUGS affecting critically ill patients is
indeed a global one.

In this issue of ICU Management,
Prof. Grundmann (The Netherlands)
attempts to unravel the spread of noso-
comial infections through healthcare

networks while Prof. Topeli (Turkey),
writes about Ventilator-Associated
Pneumonia caused by high risk mi-
croorganisms. From the Mayo Clinic
in Arizona, (US), Prof. Orenstein sends
us an article aimed at reminding cli-
nicians of the best practices to protect
patients from clostridium difficile in-
fection. In our final article in the Cover
Story, Prof. Vogelaers and his colleagues

tions on a difficult or highly publi-
cised case, our Management feature
on facing the press will assist in some
basic media training.

In our Country Focus on the United
Kingdom, we highlight the roll-out
of the national PACS programme and
discuss the importance of clinical re-
search in improving patients” quality

“Infections in ICUs are common and
patients are more likely to get them the
longer they stay there.’

from Ghent University (Belgium)
question the cost effectiveness of es-
tablishing infectious diseases special-
ist consultation in the ICU.

Matrix features include part one of
two-part overview on conventional
and non conventional interfaces for
non invasive respiratory support, and
an interesting look at monitoring
delirium in the ICU. If you have ever
faced a media barrage or had to re-
spond to a journalist’s delving ques-

of care. Finally, in the Viewpoints sec-
tion of the journal, Prof. Julian Bion
discusses the cultural shift in health-
care in the UK, the evolution of the
field of intensive care and what he
sees as the greatest threat to patients
in part one of a very timely interview
with Managing Editor Sherry Scharff.

Infections in ICUs are common and
patients are more likely to get them
the longer they stay there. Use of in-
fection control measures that prevent
cross-contamination from other pa-
tients or the ICU environment itself is
of primary importance, and should be
continued, but as noted in the EPIC II
report (JAMA), these measures will
not completely eliminate the risk of
infection or antibiotic resistance.
Limiting the use of antibiotics in pa-
tients with evidence of infection rather
than colonisation, and discontinuing
antibiotic use when their benefits have
been obtained as well as utilising bio-
markers in decision-making and in re-
sponse to the increasing number of
antibiotic-resistant pathogens, new
drugs are urgently needed.

Jean-Louis Vincent
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NEWS

EU NEWS

Council Agrees on New Rules for Patients' Rights in Cross-Border Healthcare

The Council in charge of Employment, Social
Policy, Health and Consumer Affairs has agreed
on a draft directive concerning the application
of patients' rights in cross-border healthcare.
The draft directive aims to facilitate the
access to safe and high-quality cross-border
healthcare and to promote cooperation on
healthcare between member states. The com-
promise reflects the Council's intention to
tully respect the case law of the European
Court of Justice on patients' rights in cross-
border healthcare while preserving mem-
ber states' rights to organise their own health-
care systems. The draft directive provides
clarity about the rights of patients who seek
healthcare in another member state and sup-
plements the rights that patients already have
at the EU level through the legislation on the
coordination of social security schemes.

The draft directive contains the follow-

ing provisions:

* As a general rule, patients will be al-
lowed to receive healthcare in anoth-
er member state and be reimbursed
up to the level of reimbursement ap-

RESEARCH NEWS

plicable for the same or similar treat-
ment in their national health system
if the patients are entitled to this treat-
ment in their country of affiliation;
¢ In case of overriding reasons of gener-
al interest a member state of affiliation
may limit the application of the rules
on reimbursement for cross-border
healthcare; member states may man-
age the outgoing flows of patients also
by asking a prior authorisation for cer-
tain healthcare or via the application of
the "gate-keeping principle", for ex-
ample by the attending physician;

¢ In order to manage ingoing flows of
patients and ensuring sufficient and
permanent access to healthcare with-
in its territory a member state of treat-
ment may adopt measures concerning
the access to treatment where this is
justified by overriding reasons;

* Member states of treatment will have
to ensure, via national contact points,
that patients from other EU countries
receive on request information on safe-
ty and quality standards on their ter-

ritory in order to enable patients to
make an informed choice;

* The cooperation between member states
in the field of healthcare is strengthened,
for example in the field of e-health and
through the development of European
reference networks which will bring to-
gether, on a voluntary basis, specialised
centres in different member states;

* The recognition of prescriptions is-
sued in another member state is im-
proved; as a general rule, if a product
is authorised to be marketed on its ter-
ritory, a member state must ensure that
prescriptions issued for such a prod-
uct in another member state can be
dispensed in its territory in compli-
ance with its national legislation; and

* Sales of medicinal products and med-
ical devices via internet, long-term care
services provided in residential homes
and the access and allocation of organs
for the purpose of transplantation fall
outside the scope of the draft directive.

www.consilium.europa.eu

World's First Transcontinental Anaesthesia: Researchers Pioneer Anaesthetics Via Videoconferencing

Videoconferences may be known for put-
ting people to sleep, but never like this. Dr.
Thomas Hemmerling and his team of
McGill's Department of Anaesthesia
achieved a world first on August 30, 2010,
when they treated patients undergoing thy-
roid gland surgery in Italy remotely from
Montreal, Canada.

The approach is part of new technological
advancements, known as 'Teleanaesthesia’,
and it involves a team of engineers, re-
searchers and anesthesiologists who will
ultimately apply the drugs intravenously
which are then controlled remotely through
an automated system. This achievement is
a product of an on-going scientific collab-
oration between Dr. Hemmerling's team
and the Italian team of Dr. Zaouter of the
Department of Anaesthesia of Pisa
University (Chairman Prof. Giunta).

"The practice has obvious applications in
countries with a significant number of peo-
ple living in remote areas, like Canada,
where specialists may not be available on
site," Hemmerling said. "It could also be
used for teaching purposes, allowing the
resident to perform tasks without the phys-
ical presence of a tutor, thus increasing his
or her confidence level."

Four strategically placed video cameras
monitored every aspect of patient care in
Pisa, Italy, in real time. Ventilation parame-
ters (such as the patient's breathing rate), vi-
tal signs (ECG, heart rate, oxygen saturation)
and live images of the surgery are monitored
by each camera, with the fourth used for
special purposes. A remote computer station
(‘anaesthesia cockpit') is required, as is a
workstation that handles the audio-video
link between the two centres. "Obviously,
local anaesthesiologists can override the

process at any time," Hemmerling explained.
Prior to the operation, an assessment of the
patient's airway and medical history is also
performed via video-conferencing.

The researchers are also looking at the
possibility of preoperative assessment of
patients at home. It used to be that invasive
blood tests or other tests were required in
preparation for many surgeries, but that's
no longer the case. Many patients take very
long journeys and often wait hours to see
an anaesthesiologist who will ask them spe-
cific questions, but video-conferencing
could eliminate these logistical problems
and probably reduce the preoperative stress
of the patients coming into the hospital be-
fore surgery. "The next steps will be to con-
firm the results of this pilot experience with
further studies," Hemmerling said.

www.sciencedaily.com
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THE GEOGRAPHICAL DIMENSION OF HOSPITAL-ACQUIRED INFECTIONS

UNRAVELLING THE SPREAD OF
NOSOCOMIAL INFECTIONS THROUGH
HEALTHCARE NETWORKS

Hajo Grundmann, Prof.

Head of Department Bacteriology
National Institute for Public Health and
the Environment (RIVM]

Bilthoven, The Netherlands

Hajo.Grundmann(@RIVM.nl

Hospital-acquired infections (HAIs) are a constant battle for hospitals, often making the
headlines. But how do these infections spread and what can be done to stop them? This
article investigates the use of mapping tools for epidemiological investigation, which
could allow for early warning and response for hospital infections.

The Epidemiology of
Hospital-Acquired Infections

Hospital-acquired infections resemble each
other. They are likely to be caused by op-
portunistic pathogens carried by patients as
part of their ‘normal’ flora and are usually
associated — in some way or the other — with
antibiotic consumption, either of the pa-
tient himself or among the fellow patients
in the rest of the ward or hospital. It there-
fore comes as no surprise that in hospitals,
where on average about one of three pa-
tients are receiving systemic antibiotic
chemotherapy, most bacteria that cause
nosocomial infections express some type of
resistance to first or second line antibiotics
or occasionally even compounds of “last re-
sort”. This provides them with the edge over
their susceptible competitors.

Moreover, de novo emergence of antibi-
otic resistance in hospitals is a relatively rare
event and mainly restricted to some special
bacteria or resistance mechanisms. Most an-
tibiotic resistance is encoded by genes and
more often, assemblages of genes (so called
genetic elements), which are frequently
mobile and can spread between different
bacteria. Antibiotic resistance of this type
is mainly disseminated by bacterial strains,
which have acquired these elements and
are carried by patients. Naturally, these an-
tibiotic resistant strains are also more fre-

quently transmitted between patients who

share the same facilities and some have
evolved into notorious hospital clones
(groups of bacteria that are all genetically
related and descended from a single, com-
mon ancestor) with the potential to cause
outbreaks if given the chance. In absence
of the high antibiotic selection pressure and
the multiple opportunities for transmission
that exist in hospitals, these strains are con-
strained in their ability to spread far and
wide in the community and if this para-
digm holds one should be able to observe
a geographical concentration of typically
hospital-acquired clones.

The European Network Approach
of the Staphylococcal Reference
Laboratories

We have tested this hypothesis by utilising
one of the most successful networks for the
surveillance of antimicrobial resistance, the
European  Antimicrobial  Resistance
Surveillance System (EARSS). With this ap-
proach we intended to identify the geo-
graphic distribution of Staphylococcus au-
reus clones that cause invasive infections in
patients treated in European hospitals.

S. aureus lives on the skin and in the nose
of about a third of healthy people. These
bacteria usually coexist peacefully with their
human hosts but occasionally can cause
trivial infections such as spots or boils, or
even less frequent, serious, life-threatening

conditions such as blood poisoning and
pneumonia. These latter infections require
professional management in hospitals and
treatment with antibiotics. Unfortunately,
in some parts of Europe many of the S. au-
reus clones that are typically encountered
in hospitals are resistant to most frequent-
ly prescribed group of antibiotics the be-
talactams and are then referred to as me-
thicillin-resistant.

Epidemic clones of methicillin-resistant
S. aureus (MRSA) infections can be a par-
ticular problem in hospitals and other
healthcare facilities (so-called hospital-ac-
quired MRSA), but a few clones can also oc-
cur in otherwise healthy people who have
not been admitted to a hospital and are then
called community-acquired MRSA. With the
help of the EARSS network, we were able to
garner the support of Staphylococcal
Reference Laboratories (SRLs) from 26
European countries.

Together with the experts from these lab-
oratories, we agreed on a standardised ap-
proach to identify different clones of S. au-
reus using the most advanced genetic
characterisation consisting of sequencing
the DNA of a particularly variable gene the
so called spa gene. The SRLs also secured the
participation of up to 25 hospitals per coun-
try (Figure 1).These hospitals were chosen
to provide a representative geographic as
well as demographic coverage at the nation-
al level. Using a common sampling frame,




© For personal and private use only. Reproduction must be permitted by the copyright holder. Email to copyright@emcconsulting.eu.

participating hospitals collected successive
methicillin-susceptible (MSSA) and MRSA
isolates from patients with invasive S. au-
reus infection. All isolates were then se-
quenced at the spa locus at the respective
national SRL and all data were aggregated
into a single database.

The Geographical Distribution
of S. Aureus

In the course of the study (September 2006-
February 2007), we were able to collect data
on approximately 3,000 isolates from 450
hospitals of which one third consisted of
MRSA the others were MSSA. The non an-
tibiotic resistant isolates, the MSSA showed
a very large diversity with individual clones
distributed all across Europe. However, the
genetic diversity of MRSA differed consid-
erably between countries. Especially for the
most dominant MRSA clones, we could
identify distinctive geographical clusters.
Some of these clones were clearly confined
to national boundaries. Others had spread
regionally and had become mainly preva-
lent in neighbouring countries. Others still
were found in single hospitals which most
likely resulted from local outbreaks.

For visualisation and interrogation we
built an interactive web-based mapping tool
that provides detailed information for cli-
nicians, diagnostic microbiologists, infec-
tion control teams and hospital management
on the dynamics of the S. aureus and espe-
cially the MRSA population. We also made
this tool freely available online at www.spa-
tialepidemiology.net/srl-maps/.

The Role of Hospital
Networks in the Dissemination
of Nosocomial Pathogens

Obviously, the difference in geographic con-
centration between resistant and suscepti-
ble isolates was intriguing. The most plau-
sible explanation lay in the fact that
acquisition of resistance by MSSA to become
MRSA is a relatively rare event. Therefore,
there are far fewer MRSA clones compared
to MSSA clones and they are very young in
evolutionary history since they mainly
emerged since the availability of antibiotic
chemotherapy during the last 40-60 years.

ICU Management 3-2010

Figure 1. The geographic distribution of participating hospitals from

www.spatialepidemiology.net/srl-maps

MSSA on the contrary is much older and
therefore had time to diversify.

Since hospital-acquired MRSA clones have
their special selective advantages over MSSA
when antibiotic use is high, they expand in
hospitals and attain geographic spread by
repeated admissions and referrals between
hospitals by patients the carry them. These
patients typically belong to a frailer or more
ill segment of the population, which nor-
mally don’t travel large distances. We there-
fore have reasons to believe that the geo-
graphic concentration of MRSA clones is a
reflection of patient movement between
hospitals that are part of a collaborative re-
ferral structure.

By analysing the admission pattern of
patients in the Netherlands and England
we could show that indeed, all hospitals
in each country are interconnected by
means of patients that they share over a
single year. This patient traffic mainly hap-
pens at national level since hospital refer-
ral structures only occasionally reach out
over national borders, and we believe that
it is this national healthcare utilisation
pattern that determines the spread of
nosocomial pathogens in modern health-
care systems.

Improving the Understanding
by Collaborative Mapping Exercises

By establishing a large collaborative network
and then combining molecular and spatial an-
alytic techniques, we were able to map specif-
ic strains across large geographic regions. At
its most basic, we could show that MRSA
clones were not randomly distributed but clus-
tered. But the study also illustrated other po-
tential applications of this approach. Combining
demographic with clinical outcome data and
more detailed genetic characteristics such as
toxin genes or virulence properties, these map-
ping-tools may become extremely versatile for
epidemiological investigation.

They will allow for early warning and re-
sponse to emerging hospital as well as com-
munity pathogens. This information may pro-
vide a better understanding of transmission,
also across the interface between distinct eco-
logical habitats such as farm animals, environ-
mental reservoirs and humans, risk factors such
as occupation or exposures to healthcare, nurs-
ing homes, etc and may therefore be able to
help protect vulnerable populations. Certainly,
this is only the beginning of an initiative that
will be followed up by more extensive and in-
tensive generation of pertinent data. B
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USING SPECIFIC NUTRIENTS TO IMPROVE OUTCOME
AND SHORTEN LENGTH OF STAY IN THE ICU:

FACT OR FANTASY?

Robert G Martindale MD, PhD

Professor and Chief

Division of General Surgery

Oregon Health & Science University
Portland, Oregon

us

martindr@ohsu.edu

Nutritional delivery in the critically ill population has radically evolved in the past 15 years
from the concept of nutrition delivery to prevent malnutrition to the concept of nutrition
therapy as a crucial element in maintaining vital organ function and modulating key
processes such as immunity, inflammation, and anti-oxidant defenses. Utilising specif-
ic nutrients such as fish oils, arginine, glutamine, leucine, anti-oxidants, and nucleic acids
as pharmaconutrients given at levels above that needed for “normal” metabolism has
now become accepted as part of current ICU care throughout the world. The recent guide-
lines produced as a collaboration between the Society of Critical Care Medicine and the
American Society of Critical Care Medicine describes the rationale and gives use of meta-
bolic and immune modulating formulations a grade ‘A.’ This grade is supported by 15 lev-
el two studies and six level one studies (Martindale et al. 2009). Similar grade ‘A’ recom-
mendations are made by the European Society of Enteral and Parenteral Nutrition

(Weimann et al. 2006).

John Hunter in 1784 described in his book, “A treatise on
blood, inflammation and gunshot wounds a mechanism of in-
flammation and a comment that “many types of injury pro-
duce a similar inflammation.” Sir William Osler in 1904 has
been quoted as saying “except on few occasions the patient
appears to die from the body’s response to infection rather
than from it.” These two extremely insightful comments both
made over one hundred years ago describe one of the major
themes in the concept of nutritional modulation of metabo-
lism and immunity in the critically ill in 2010. Attempting to
attenuate or control the metabolic response to stress and trau-
ma at a manageable level rather than allowing the extremes of
the systemic inflammatory response (SIRS) and the lows as-
sociated with compensatory anti-inflammatory response
(CARS) is now the key focus in early aggressive nutritional
therapy. The metabolic response to stress is well described and
includes a hyperdynamic cardiac and pulmonary response, in-
sulin resistance, hyperglycemia, accelerated protein catabolism
from the muscle, poor adaptation to starvation, increased ox-
idative stress, and if the response goes on unabated, complex
immunological changes resulting in immune suppression
(Atiyeh et al. 2008). During this hyperdynamic phase of ill-

ness, surgery or trauma the loss of lean body mass continues
despite delivery of adequate enteral or parenteral protein and
calories. In effect, delivery of just “calories and protein” to the
hyperdynamic patient is not reversing the adverse effects of
ongoing loss of lean body tissue. The ideal concept of using
specific nutrients to alter this hyperdynamic response was pro-
posed in the late 1980’s and has now become the standard of
care for critically ill patient, traumatised and surgical patients.

The use of the fish oils (EPA and DHA) is at the centre of this
pharmaconutrition evolution. Appropriate use of omega-3-FA
can partially attenuate the metabolic response, reverse of stop
the loss of lean body tissue, prevent oxidative injury and
favourably modulate the inflammatory response (Calder 2010).
Traditionally lipids were felt to be important in clinical nutri-
tion but only as a caloric source, providing essential fatty acids
and support the absorption of fat-soluble vitamins via micelle
formation in the proximal small bowel. Currently specific lipids
are being used to alter the metabolic response to stress by
changes in cell membrane phospholipids, alterations in gene
expression, modulating endothelial expression of ICAM-1, E-
Selectin and other endothelial receptors regulating vascular
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integrity and function. Additionally, EPA and DHA derivatives,
including resolvins, docosatrienes, and neuroprotectins, are
potent active effectors of resolution of inflammation (Mayer
and Seeger 2008; Serhan 2009). Resolvins regulate polymor-
phonuclear neutrophil (PMN) transmigration. Docosanoids
and neuroprotectins are both derived from DHA and have po-
tent neuroprotective properties. Neuroprotectin decreases neu-
trophil infiltration, proinflammatory gene signaling, and NFKB
binding Neuroprotectin D1 (NPD1) has been found to reduce
neural infarct volume by half in an animal ischaemia-reper-
fusion model (Bazan 2005). These protective mediators are
found to be highly conserved among species, from fish to
mammals (Serhan and Savill 2005). With the discovery of these
compounds it is acknowledged that resolution of inflamma-
tion is an active process rather than a passive time dependent
process. Fish oils also have a regulatory influence on the va-
gus nerve. The vagus has a well know bidirectional and mul-
ti-level interaction between the central nervous system and
the innate and adaptive immune system. Fish oils have recent-
ly been should to dampen the inflammatory response medi-
ated via the vagal fibers.

In the past, some controversy has arisen around the use of the
amino acid arginine in the ICU setting (Suchner et al.2002).
Arginine, despite being only semi-essential under normal
physiologic conditions, plays a significant role in the inter-
mediary metabolism of the critical care patient. L-Arginine is
available from endogenous synthesis (via citrulline conver-
sion in kidney), protein breakdown, and dietary sources (diet
only contributing about 20 to 25% of total arginine supply).
Arginine is a prominent intermediate in polyamine synthe-
sis (cell growth and proliferation), proline synthesis (wound
healing and collagen synthesis), nitric oxide production (via

ICU Management 3-2010

eNOS, iNOS, nNOS), and modulator of lymphocyte prolifer-
ation and differentiation. Clearly, arginine balance and avail-
ability will affect outcomes in the critically ill patient (Zhou
and Martindale 2007). The de-novo synthesis and dietary in-
take is commonly reduced in critical illness. While supply is

“ The nutrients have been shown to
lower the incidence and severity of
acute lung injury and adult respi-
ratory distress syndrome, decrease
adverse cardiac events and enhance
early recovery from gastrointesti-
nal surgery and trauma:’

decreased the cellular demand for arginine is increased. This
increased demand is driven mainly by the upregulation of
arginase and iNOS in the trauma, surgery and critical care set-
ting (Morris 2009).

The speculation that arginine poses a threat to the critically
ill patient is mainly based on the theoretical concept that the
critically ill population commonly has upregulated iNOS and
that by delivering additional arginine as the substrate for up-
regulated iNOS would result in excess nitric oxide produc-
tion with consequent vasodilation. An alternate, equally valid
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VENTILATOR-ASSOCIATED PNEUMONIA
CAUSED BY HIGH RISK MICROORGANISMS

Arzu Topeli, MD

Director

Medical Intensive Care Unit and Division
of General Internal Medicine
Hacettepe University Faculty of Medicine

Ankara, Turkey

atopelildhacettepe.edu.tr

Infection is a major problem in intensive care units (ICU) as it is the leading cause of death
in non-cardiac ICUs around the world. Ventilator-Associated Pneumonia (VAP) presents
a special challenge for intensivists, not only because of its high attributable mortality
(up to 40% when high risk microorganisms are concerned], but also because of causing
increased morbidity and cost. Emergence of multi-drug resistant microorganisms lead
to frustration since very few treatment alternatives are available for them. Very recent-
ly, there have been reports of bacteria containing the New Delhi metallo-lactamase-1
(NDM-1) gene called “superbugs” which are resistant to all antibiotics.

Although VAP is a problem in every ICU, each
country and even each institution face with
different bugs. Well known EPIC I (Vincent et
al. 1995) and EPIC II (Vincent et al. 2009)
studies revealed the fact that the microbiolog-
ic profile differed among countries all over
the world. For instance, according to the EPIC
1I study, methcillin resistant S aureus (MRSA)
is a greater problem in North America com-
pared to other regions, whereas Acinetobacter
and Pseudomonas spp are more prevalant in
Southeast Europe and in Asia. The EU-
VAP/CAP study (Koulenti et al. 2009) showed
almost similar results, where high risk mi-
croorganisms i.e., MRSA, P aeruginosa, A bau-
mannii and S maltophilia, accounted for more
than 60% of isolates in late onset VAP
Contributing to both EPIC II and EU-

VAP/CAP studies, Acinetobacter and Pseudo -
monas spp account for about three quarters of
isolates in VAP in Turkey, and more than 60%
of them are multi-drug resistant (resistant to
at least two groups of antibiotics) (Korten et
al. 2007). Colistin, which is the only effective
antibiotic for these microorganisms is unfor-
tunately not easily available in Turkey, therefore
treatment of the patients infected with these
microorganisms poses a great challenge. For
these reasons, we undertook a matched case-

control study to determine the impact of high
risk microorganisms on mortality and mor-
bidity (Aybar Turkoglu and Topeli Iskit 2008).

The Study Design

A matched cohort study was conducted in the
medical ICU of Hacettepe University Hospital,
Ankara. Patients ventilated for more than 48
hours were enrolled and patients who were
admitted to the ICU after receiving mechani-
cal ventilation for more than 48 hours in an-
other place were excluded. For clinical diagno-
sis of VAP, standard criteria were used based on
the presence of a new infiltrate on a chest x-
ray with the presence of two of the criteria:
Hypo- or hyperthermia, leukocytosis or
leukopenia, purulent secretions and increase
in hypoxemia. For the microbiologic diagno-
sis, quantitative endotracheal aspirate cultures
were mostly used. Patients having positive quan-
titative culture results for high risk microor-
ganisms including P aeruginosa, Acinetobacter
spp, S maltophilia and/or MRSA, in addition
to clinical findings were accepted as the case
patients. Control patients were selected from
the ventilated patients who had no clinical and
microbiological evidence of VAP, Each case pa-
tient was matched to one control patient ac-

cording to the duration of mechanical venti-
lation, (i.e., duration of mechanical ventilation
of the control patient was at least as long as the
duration of mechanical ventilation prior to the
onset of VAP for the case patient); APACHE II
score and age (values for case and control pa-
tients were within =8 and 13 points, respec-
tively); and date of admission of the case and
the control patients was within 16 months.

Results

During the study period, 536 patients were ad-
mitted and stayed in the MICU for > 24 hours,
among which 216 patients received mechan-
ical ventilation with intubation. Sixty patients
were excluded from the study. Of the remain-
ing 156 patients 60 patients had developed VAR,
45 of whom with high risk microorganisms.
Thirty five case patients could have been
matched with 35 control patients. Baseline char-
acteristics (age, APACHE II score, sex, admis-
sion diagnosis, type of underlying disease, seda-
tive and steroid use, and use of enteral nutrition,
type of stress ulcer prophylaxis, reintubation
rate, prior antibiotic use) were similar in case
and control patients. Median age and APACHE
I score of case patients were 69 and 20, re-
spectively and of control patients were 67 and
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Figure 1. Distribution of multi-drug resistant (MDR] Acinetobacter isolates over time.
Appropriate empiric antibiotic treatment was given in only 24% of cases, which was
even lower than the rate reported in the first study discussed above.

19, respectively. Duration of mechanical ven-
tilation prior to the development of VAP in the
case patients was 6 [3.5-9.5] (median [25th-
75th percentile]) days and total duration of
mechanical ventilation in control patients was
8 [6-11.5] days (p< 0.01).

In case patients, 43 high risk microorgan-
isms were isolated. Acinetobacter spp were
isolated in 15, P aeruginosa in 15, MRSA in
10 and S maltophilia in 3 patients. According
to the resistance patterns appropriate antibi-
otics were prescribed in only 53% of patients.
Isolated Acinetobacter or Pseudomonas spp
in four patients were resistant to all amino-
glycosides, carbapenems, third and fourth
generation cephalosporins, piperacillin and
quinolones and all of these patients died.
Antibiotic resistance rate in Pseudomonas
and Acinetobacter spp was very high. In P
aeruginosa, resistance rate to carbepenems
was 53%, tobramycin 93%, amikacin 67%,
ceftazidim 87%, piperacillin 80%. In
Acinetobacter spp, resistance rates for the
above mentioned antibiotics were 73%, 13%,
67%, 67% and 93%, respectively.

Although there was no difference between
the case and the control patients in terms of
the development of organ failures (acute re-
nal failure, acute respiratory distress syn-
drome, shock requiring vasopressor therapy
and disseminated intravascular coagulation)
in this study, case patients were exposed to
invasive procedures such as tracheostomy and
central venous catheterisation more than the
control patients.

ICU mortality rate was similar between
case and control patients (80% and 71%, re-
spectively, p= 0.58) as was hospital mortal-
ity rate (80% for both groups). However,
length of ICU stay was longer in case patients

than in control patients (20 [11-30] days and
13 [8-19] days, p< 0.01). Length of hospi-
tal stay was also longer in case patients than
in control patients (29 [20-44] days and 22
[13-37] days, p= 0.05). In addition, dura-
tion of mechanical ventilation was longer in
case patients than in control patients (18 [10-
25] days and 8 [6-11] days, p< 0.01).
Therefore, VAP caused by high risk microor-
ganisms resulted in an increase in length of
ICU stay and hospital length of stay by sev-
en days, and in duration of mechanical ven-
tilation by 10 days.

Discussion

VAP is believed to increase mortality rate,
however it is important to differentiate the
mortality due to the underlying disease
process or the infection itself. Therefore there
are conflicting results about attributable mor-
tality rate in VAP and there are few studies
mainly looking at the attributable mortality
rate in VAP caused by high risk microorgan-
isms. Most studies are subgroup analysis.
Similar to our study, there are some studies
which could not demonstrate an increased
mortality caused by VAP (Garnacho et al.
2003). However, there are some which
showed an attributable mortality rate of 43%
when Pseudomonas or Acinetobacter spp
were concerned (Fagon et al. 1993).
Although sample size is small due to being
conducted in a single centre and due to the na-
ture of the study design being a matched case-
control study, the major findings were consid-
erably increased length of ICU and hospital stay
and duration of mechanical ventilation in VAP
caused by high risk microorganisms. Similar
to our results, in the literature, an increase in
length of ICU stay attributable to VAP caused

“VAP is believed to increase mortality rate,
however it is important to differentiate the
mortality due to the underlying disease
process or the infection itself.’

When factors related with prolonged
length of ICU stay, i.e., length of stay more
than the median value (16 days), prolonged
length of hospital stay (>26 days) and pro-
longed duration of mechanical ventilation
(>11 days) found in bivariate analysis were
put into a logistic regression model, VAP
caused by high risk microorganisms was
found to be an independent risk factor for
increased length of ICU and hospital stay (OR
6 [CI1.8-19.7] and OR 4 [CI 1.2-16.4], re-
spectively) and increased duration of mechan-
ical ventilation (OR 11 [CI 2.1-54.5]). Almost
similar results were observed when outcome
variables were evaluated separately for
Pseudomonas, Acinetobacter spp and MRSA.

by high risk microorganisms ranges between
6 to 12 days (Heyland et al. 1999). In addition
to these findings, we have also shown that de-
velopment of VAP due to high risk microor-
ganisms was an independent risk factor for
prolonged length of ICU and hospital stay, and
duration of mechanical ventilation. There are
also conflicting results in the literature about
whether high risk microorganisms increase de-
velopment of organ failures.

Reasons for the finding of insignificant
difference in mortality rate between case
and control patients could be the small
sample size and presence of similar fre-
quencies of organ failures and similar

Continued on page 30
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Protecting patients from acquiring Clostridium difficile infection has become a major
challenge for healthcare institutions worldwide. Antimicrobial stewardship, early isola-
tion, accurate diagnosis, and environmental disinfection are the key steps to prevention.

Clostridium difficile infection (CDI) is an
increasing menace across the entire health-
care spectrum. It is now the leading health-
care acquired pathogen and accounts for
over 165,000 cases which have their onset
in US hospitals. The downstream impact of
this is enormous, affecting another 50,000
persons after discharge and over 263 mil-
lion nursing home residents. The costs in
dollars, deaths and loss of independence are
staggering, This all comes at a time of an ag-
ing population with a higher risk of acquir-
ing and developing complications of this
disease. There are two principal modifiable
factors, which may mitigate risk, reducing
antimicrobial exposure and reducing the ac-
quisition of C. difficile. Nationally recom-
mended strategies have focused on enhanced
isolation practices (contact isolation), hand
hygiene compliance, an early alert system
of notification of lab results and more re-
cently, antimicrobial stewardship and envi-
ronmental cleaning (Cohen et al. 2010).

Clostridium difficile is an anaerobic toxin
producing organism, which colonises the
lower gastrointestinal tract. The frequency
of colonisation is dependent upon health-
care and antimicrobial exposures, the host’s
immune state and the competitive fecal bio-
me. Disruption of any one of these factors
may enhance the risk of acquisition and dis-
ease due to this organism.

There are several potential approaches to
prevention:
1.Preventing acquisition from

the environment;
2.Preventing colonisation of the gut;
3. Enhancing host immune defenses; and
4.Providing early, effective treatment.

A simple three step approach may help re-
duce acquisition and transmission. The ini-
tial step for clinicians is to think C. difficile
— when planning a course of therapy for a
patient. Physicians should consider the risk
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of CDI associated with a particular antimi-
crobial and its duration of use. Specific fac-
tors to consider are older age >60, recent
healthcare exposure, long duration of hos-
pitalisation, severe underlying illness, and
the use of acid lowering medicines.

The second step is early isolation and rap-
id testing of suspected CDI cases. Hospitalised
patients with diarrhea should be placed in
contact isolation preemptively until the diag-
nosis is excluded by a sensitive C. difficile tox-
in test. Many of the currently used EIA assays
for toxins A and B may miss significant por-
tions of cases (Sloan et al 2008).The use of a
sensitive assay allows more rapid initiation of
therapy and limits unnecessary isolation.
Immediate phone notification of clinicians of
a positive C. difficile toxin assay markedly re-
duces the time to initiation of treatment
(Verdoorn et al 2009). Early treatment also
may reduce the duration of their symptoms
and risk for nosocomial transfer. Oral van-
comycin reduces diarrhea and improves
symptoms faster than oral metronidazole and
may be another strategy employed to reduce
healthcare transmission (Al Nassir et al 2008).

The third step is the prevention of trans-
mission from colonised and infected pa-
tients and their environment to healthcare
personnel and other patients. Barriers such
as gowns and gloves, and dedicated patient
equipment (rectal thermometers, blood pres-
sure cuffs, stethoscopes) have been shown
to reduce transmission.

Patients infected with C. difficile continue

to shed organisms into the environment even

13
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after their diarrhea has ceased. We recom-
mend that patients remain in contact isola-
tion throughout their hospital stay. Isolation
may reduce transmission if compliance is
high but fails when healthcare workers con-
tact contaminated surfaces and fail to remove
C. difficile from their hands. Thus, reducing
environmental contamination is important.
This is accomplished by ensuring adequate
cleaning of high touch surfaces and moni-
toring its effectiveness. Audit and feedback
to housekeepers engages them in the process
of protecting patients from harm. A well-
cleaned hospital room reduces bioburden
but cannot eradicate C. difficile spores which
requires cleaning with sporicidal agents such
as bleach. The targeted rooms and frequen-
cy with which they should be cleaned with
sporicidal agents, remains unanswered.

In our hospital, despite high compliance
with isolation practices and all the other
measures previously noted, nosocomial rates
remained elevated. We identified units with
the highest endemic rates of nosocomial C.
difficile and introduced a targeted interven-
tion to wipe out C. difficile using germicid-
al bleach wipes. Three published studies (and
several unpublished have shown hypochlo-
rite disinfection to reduce rates of CDI, par-
ticularly in the setting of high colonisation
pressure (Mayfield 2000, Wilcox 2003).
These studies have shown a 1:10 dilution
of household bleach to be an effective spo-
ricide against C. difficile. Recently, several
manufactures have produced germicidal
bleach wipes for use in cleaning hospital
rooms. These are easier to use and need to
be left to dry to achieve the 10 minute wet
contact time to kill C. difficile spores. The
cleaned surfaces often have a salt residue

and if visible this should be wiped with wet
cloth to improve appearance.

At our institution we identified 2 medical
units with the highest nosocomial rates of
CDI. These units cared for patients with
chronic gastrointestinal and pulmonary dis-
eases and had an incident rate of CDI 10-
fold above the institutional rate, reflecting
a high colonisation pressure.

Prior to the intervention we monitored the ef-
fectiveness of room cleaning with audits and
use of Clean Trace. All rooms on these units
were determined to have been effectively
cleaned. We then met with the unit nursing,
clinical and environmental services staff and
outlined our vision of how to wipe out C. dif-
ficile by eliminating spores from the patient
and work environment. The intervention con-
sisted of housekeeping staff cleaning each room
on these two units every day using Clorox
brand germicidal bleach wipes 6.15%-5200
ppm active chlorine. The bleach wipes were
used on all high touch surfaces and allowed
to dry to achieve the recommended 10 minute
contact time. Surfaces that showed salt residue
were re-wiped with a water dampened cloth
to eliminate any concerns that the surfaces were
dirty: We explained the rationale to housekeep-
ing and advised them of the potential irritant
side effects from the bleach product. Like any
bleach product, the odor was noticeable at low
concentrations. The wipes have a masking agent
but we found that cleaning in a closed non-
ventilated space was irritating to the environ-
mental services staff. Mitigation was provided
for those bothered by the irritant effects in the
form of a plain surgical mask and ensuring ad-
equate ventlation of the area. The product was
well tolerated by patients, even those with res-

piratory ailments and by nursing staff. No
equipment damage was reported during the
trial. We continued to monitor cleaning effec-
tiveness and surveyed patients and staff regard-
ing their acceptance of the new product. As
CDI rates became available each month we met
with housekeepers to review the survey data
and rates to show them how effective their
work was at reducing CDI and to address any
of their concerns.

Daily and terminal cleaning of all rooms on
the affected units with the germicidal bleach
wipes resulted in a 92% decline in hospital-
acquired CDI on these two high risk units over
a 6 month period. The intervention and its re-
sults have been sustained now for over 8
months (see figure for one of the two units).

This reduction in clinical cases of C. difficile
infection was achieved in the absence of any
other interventions, in rooms known to be
effectively cleaned and with no change in
hand hygiene practices. Rates elsewhere in
the institution on non-targeted units did not
decline. The change was easily implemented
with education of environmental service staff
and is exportable to other high-risk units. B
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Particularly in an intensive care unit setting, patients admit-
ted with or developing infection during their stay are at in-
creased risk for adverse outcomes, unless presence or on-
set of infection is diagnosed early and appropriate antibiotics
are administered promptly. This brief overview will elabo-
rate on the contributing role of infectious diseases special-
ist consultation in achieving the aforementioned goals.

Introduction

It is acknowledged that the presence of in-
fection, in particular when the pathogen is
multidrug resistant, is a key outcome deter-
minant for critically ill patients (Blot 2008;
Depuydt et al. 2008). Two major factors:
Early diagnosis and administration of appro-
priate antibiotics can significantly influence
infection prognosis. Conversely, delayed
recognition and initial inappropriate treat-
ment are associated with adverse outcomes,
including attributable mortality (Vandijck
2008; Blot and Vandewoude 2004).

As part of a bundle approach, routine mi-
crobiologic surveillance cultures, introduction
of antibiotic practice recommendations, and
infectious diseases specialist consultation may
contribute to achieving prompter diagnosis and
appropriate antibiotic treatment of infections.

Establishing an Infectious Diseases
Consultation Programme in the ICU

In general, there are different main ways to
establish an infectious diseases consultation
strategy in an ICU. First, as in our hospital
(Ghent University Hospital, Belgium), the at-
tending intensive care physician is able to con-
tact the infectious diseases specialist at any time
in conjunction with weekly multidisciplinary
meetings attended by the ICU medical team,
infectious diseases specialists and microbiol-
ogists. A second approach consists of consul-
tation by an infectious diseases consultant, or
an attending intensive care physician’s request,

according to need. Third and lastly, a strategy
in which the infectious diseases specialist pro-
vides regular advice without any specific re-
quest from the attending intensive care physi-
cian is possible, considering that more than
half of patients suffering critical illness receive
at least one antibiotic during their stay in the
ICU (Warren et al. 2005).

Impact of Infectious Diseases Specialist
Consultation in the Intensive Care Unit

Microbiologic surveillance culturing strate-
gies in patients suffering critical illness have
been demonstrated to contribute to improved
outcome by increasing knowledge of patients
colonisation status, earlier diagnosis and con-
sequently more appropriate choice and tim-
ing of antibiotic treatment (Blot et al. 2005;
Depuydt et al. 2008a; Rello et al. 1997).

In contrast, few studies have evaluated the
potential impact of infectious diseases special-
ist consultation on the management of patients
admitted to the ICU. Raineri et al. investigated
all patients suffering critical illness with a pos-
sible or definite diagnosis of infection, that re-
ceived antibiotic therapy in a four year period,
and assessed appropriateness of the adminis-
tered therapy before and after the implemen-
tation of a systematic infectious diseases spe-
cialist consultation policy (Raineri et al. 2008).

The number of appropriately treated infec-
tions increased from 68.8% to 83.7% (P <
0.001) when comparing the period before
and after implementation of their programme.
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After introduction of the infectious diseases
specialist consultation programme, a signif-
icant reduction in the proportion of untreat-
ed infections (11.2% vs. 3%, P = 0.001),
and of inappropriate drug choice (9.8% vs.
2.5%, P = 0.003) was observed.

Compliance to local empirical antibiotic rec-
ommendations increased from 63.4% to 83.8%
(P <0.001), as well as the number of patients
who were administered appropriate antibiotics
(from 63.8% to 80.8% (P < 0.001)).

In the subgroup of appropriately treated pa-
tients, significantly shorter duration of antibi-
otic treatment (P < 0.001), mechanical venti-
lation (P < 0.001), ICU stay (P < 0.001), and
lower ICU (23% vs. 36%, P = 0.01), and crude

TECHNOLOGY IN FOCUS

hospital mortality (29% vs. 44%, P = 0.006),
were demonstrated (Raineri et al. 2008).
These findings confirm other studies inves-
tigating the impact of an infectious diseases
specialist consultation programme on patient
outcomes. Gomez et al. found that the imple-
mentation of such a strategy resulted in a sig-
nificantly increased proportion of appropriate
first-line treatments, as well as an increase in
correction of first-line inappropriate treatments
(Gomez et al. 1996).Two other reports ob-
served that the implementation of an infec-
tious diseases consultation strategy resulted in
a higher number of patients receiving appro-
priate antibiotic treatment (Byl et al. 1999;
Nathwani et al. 1996). In the former report by
Byl et al. who performed a hospital wide eval-

uation of patients with community vs. noso-
comial-acquired bloodstream infection, a high-
er degree of appropriate initial empiric antibi-
otic therapy in the latter group was found when
comparing prescriptions of infectious diseases
specialists vs. other physicians. Also, significant-
ly lower mortality was found, however, not in
the subgroup of patients with septic shock due
to small sample size (Byl et al. 1999). Fowler
et al, who studied a cohort with Staphylococcus
aureus bacteraemia, reported that patients were
more likely to receive appropriate treatment
and were less likely to relapse when advice giv-
en by the infectious diseases specialist was fol-
lowed, although more metastatic infections
were present at onset (Fowler et al. 1998).An
improvement in diagnosis of infection was also

DebuglIT - Detecting and Eliminating Bacteria Using Information Technology

Despite half a century of antibiotic use,
re-emerging and new infectious dis-
eases continue to be a major public
health concern. The misuse of antibi-
otics in humans and animals is one of
the leading causes of rapid emergence
of resistance among pathogens.
Antibiotic resistances lead to escalat-
ing healthcare costs, increased mor-
bidity and mortality and the emergence
of potentially untreatable conditions.

The DebuglT project (www.debugit.eu),
a consortium of leading European clin-
ical, academic and industrial partners
such as the University Hospitals of
Geneva-Switzerland, INSERM-France
and Linkdping University-Sweden, and
Agfa Healthcare-Belgium, aims at de-
veloping an IT-framework to allow
healthcare systems to better address
these emergent problems and improve
their management.

DebuglT draws from routinely collect-
ed information in participating hospi-
tals’ clinical information systems to de-
tect patient safety related patterns and
trends, exploit existing knowledge and
acquire new knowledge through ad-
vanced data mining, and use this knowl-
edge for better decision-making on the

optimal treatment of acute infections
or management of infectious threats.

DebuglT builds on a multi-stage frame-

work of several distinct components:

e Collecting Data: Via a semantic inter-
operability platform, based on spargl
technology, clinical data is aggregat-
ed from heterogeneous sources,
across different hospitals, countries,
languages and information models, to
unified representations, standards and
mapping algorithms, organised in a
virtualised, fully integrated Clinical
Data Repository (CDR).

e |earning: Advanced data mining tech-
niques are applied on multimodal,
multi-source, structured and unstruc-
tured data to detect patterns relevant
for patient safety and the better treat-
ment of infectious diseases.

e Storing Knowledge: The gained know -
ledge is stored, validated, visualised and
aggregated with pre-existing knowledge
in a federated knowledge repository.

e Applying Knowledge: Appropriate
software tools are integrated into
available clinical and public health
information systems. Decision sup-
port tools apply the newly generated
knowledge and help the clinician to
improve choice, dose and adminis-

tration of antibiotics. The new knowl-
edge is applied to monitoring ongo-
ing care activities and outcomes and
may help to predict future outcomes.

The learn-predict-prevent approach em-
bodied in the knowledge base and the de-
cision support system of DebugIT will con-
tribute to effective and automated risk
prediction. Further expected outcomes are:

Clinical Information Systems (CIS) of
participating European hospitals, in-
dustry and their clients updated with
DebuglT tools, allowing better mon-
itoring of bacteria prevalence and re-
sistance, and better decisions at the
point of care.

e New opportunities for public health
at a global level, potentially through
a European or global disease control
centre or public authority.

A distributed Medical Knowledge
Repository (MKR] integrated with do-
main knowledge coming from exter-

nal sources such as guidelines and
scientific evidence.

Innovative and user friendly knowl-
edge representation paradigms for
both clinicians and IT experts.

For more information: www.debugit.eu
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Infection Control in the ICU Environment
(Perspectives on Critical Care Infectious Diseases)

Authors: Robert A. Weinstein and Marc J.M. Bonten

Infection Control in the ICU Environment
provides the details of the most common
infection control problems facing inten-
sive care units. Authors include noted
scientists, intensivists and epidemiolo-
gists from the United States and Europe
as well as infection control experts from
the Centers for Disease Control and
Prevention. Acinetobacter, methicillin re-
sistant staphylococcus aureus and van-
comycin resistant enterococci are exam-

obtained through an infectious diseases con-
sultation programme and a prospective micro-
biologic surveillance strategy in patients ad-
mitted to a trauma ICU (Fox et al. 2001).
Infectious diseases specialist consultation was
associated with 49% higher odds than a diag-
nosis of infection based on microbiology, and
a 57% reduction of antibiotic-related expen-
ditures per hospitalisation day in patients ad-
mitted to a medical ICU. The surveillance strat-
egy contributed to both, better identification
of patients colonisation status, and high rates
of early appropriate antibiotic therapy with
more limited use of broad-spectrum antibi-
otics (Depuydt et al. 2008a).

Critical Appraisal

The available literature demonstrates that the
interaction between the infectious diseases
specialist and the attending intensive care
physician may improve diagnosis of infec-
tion and subsequent administration of ap-
propriate antibiotics. Also, an infectious dis-
eases consultation programme may help
reduce the duration of antimicrobial thera-
py, through reassessment of indication.
Furthermore, this interaction is associated
with more favourable clinical and econom-
ic outcome in terms of improved survival
rates, and a reduction of resources use in-
cluding shorter length of stay in both the
ICU and hospital, shorter duration of high
technological supportive therapy, and de-
creased consumption of antibiotics, which

ined in detail. This volume also includes
cutting edge information regarding the
potential for prophylactic and pre-emp-
tive therapy of fungal infections in inten-
sive care units. Innovations in vascular
catheter care and prevention of blood-
stream infections are discussed in this
volume as well as the newest informa-
tion in mathematical modeling to under-
stand the epidemiology and control of in-
fections in intensive care units.

benefits not only the individual patient but
also the collective of patients within the
healthcare institution, from an ecologic per-
spective, through reduced selection and
spread of antimicrobial resistance.

It can be argued that the necessary inter-
actions between both disciplines, i.e. infec-
tious diseases and intensive care specialists,
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is not feasible in all centres because of re-
source constraints. However, in our opinion,
infectious diseases specialist consultation
may be cost-effective because the reduced
administration of antibiotics and decreased
infection-related comorbidities/therapies
counterbalance the extra financial expenses
associated with an infectious diseases spe-
cialist’s time and diagnostic prescription
(Vandijck et al. 2008). Additionally, poten-
tial future savings because of reductions or
control of multi-drug resistance secondary
to reduced broad-spectrum antibiotic use
should also be taken into account. These is-

sues should be investigated further.
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The implementation of an infectious diseases
consultation programme may lead to earlier di-
agnosis of infections, improve the appropriate-
ness of the antibiotic treatment prescription,
reducing antimicrobial therapy duration, and
the adherence to local antibiotic recommenda-
tions. In turn, appropriate therapy is associated
with improved patient outcome and may con-
tribute in lowering infection-related costs. B
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Conventional management of acute respiratory failure (ARF) in adults and children consists of
endotracheal intubation with their associated risks such as the need for sedation, infections,
ventilator-associated pneumonia, and laryngeal-tracheal damage. Non invasive respiratory
support [NRS) is an alternative form of respiratory treatment, which includes various techniques
for augmenting alveolar ventilation, oxygenation, and unloading of respiratory muscles with-
out the need of an endotracheal tube (Nava and Hill 2009).

Introduction

NRS includes continuous positive airway
pressure (nCPAP) and positive pressure ven-
tilation (nPPV) delivered via an interface
(nasal facial mask, mouth-piece or helmet)
and ICU or home mechanical ventilators.
By virtue of its effectiveness NRS has be-
come more frequently used in different
acute and chronic pathologic conditions in
adult and paediatric patients. In adults high-
level of evidence supports the use of nCPAP
in cardiogenic pulmonary oedema and post-
operative patients and nPPV in exacerbation
of COPD, neuromuscular disorders or res-
piratory distress in the immunocompro-
mised patients. Conversely, the application
of NRS in infants and children is less well
established, and so far, case series constitute
the vast majority of the available knowledge
(Calderini et al. 2010).

During NRS for ARF or long term mechani-
cal ventilation, the efficacy of the treatment
as well as patient comfort are important to
determine the success of the treatment. The
choice of the interface is a major determi-
nant of NRS success or failure, mainly be-
cause the interface strongly affects patient
comfort. Furthermore, the interface choice

can strongly influence the development of
NRS drawbacks, such as air leak, claustropho-
bia, facial skin erythema, acneiform rash, skin
damage, and eye irritation (Nava et al. 2009).

The choice of each interface depends on:

a) Anatomical characteristic of the patient;

b) The clinical condition and disease;

c) The NRS used;

d) The expected duration of the treatment; and

e) The environment where the NRS will be
provided in acute setting.

In Part One of this brief review, we will dis-
cuss the role of conventional and non con-
ventional interfaces in acute (short term) and
chronic (long term) settings. We will contin-
ue with descriptions of each interface and the
advantages and contraindictations of using
each in Part Two, which will be included in

the upcoming issue of ICU Management.
Rationale for NRS

NRS is the delivery of respiratory support
without the need of an endotracheal tube.
NRS could be delivered as non invasive con-
tinuous positive airway pressure (nCPAP) and
non invasive positive pressure ventilation
(nPPV) (Nava and Hill 2009). nCPAP applies

a constant distending airway by increasing in-

trathoracic pressure throughout the entire res-

piratory cycle, while the patient is sponta-

neously breathing. In other words during

nCPAP the pressure applied to the respiratory

system is only applied by the respiratory mus-

cles. Main physiological effects of CPAP are:

* Prevention of atelectasis and increase
in functional residual capacity thus in-
creasing oxygenation;

* Counterbalancing intrinsic PEEP (PEEPi)
thus reducing the work of breathing;

 Improvement in left ventricular after-
load and haemodynamics;

* Preventing obstructive apnoea by stent-
ing and stabilising upper airways; and

* Stabilising the high compliant chest
wall in infants and pre-term babies.

Conversely, during nPPV the pressure ap-
plied to the respiratory system is generated
both by patient’s respiratory muscle and by
the ventilator in the so called “assisted
modes” or only by the ventilator during
“controlled modes”. In the former modes
the patient is active and patient’s sponta-
neous inspiratory effort triggers the venti-
lator to provide a volume (volume targeted
ventilatory modes) or pressure (pressure
targeted ventilatory modes). Thus, during
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each spontaneous inspiration, the patient
receives a volume or pressure supported
breath. Conversely, in controlled modes the
patient is passively supported by the venti-
lator. The main physiological effects of nPPV,
particularly when using “assisted modes”
as pressure support ventilation (PSV), are:

* Compared to CPAP, improvement in
breathing pattern (increasing in tidal
volume and decreasing in respiratory
rate) resulting in a better respiratory
muscle unloading and decreased work
of breathing;

 Alveolar recruitment thus improving
ventilation/perfusion mismatching.
Recruitment is then maintained by the
contemporary use of CPAP;

* Compared to CPAP, better CO: washout
due to alveolar recruitment and/or an
improvement in breathing pattern.

* However, because air leaks are com-
mon during NRS patient-ventilator
asynchrony may become a major issue
leading to nPPV treatment failure
(Vignaux et al. 2009).

Contraindications to NRS for both adults

and children in the acute setting are:

e Cardiac or respiratory arrest;

* Non respiratory organ failure like se-
vere encephalopathy (i.e. GCS<10), se-
vere upper gastrointestinal bleeding,
hemodynamic instability or unstable
cardiac arrhythmia;

* Facial surgery, trauma or deformity;

* Upper airway obstruction;

* Inability to cooperate, protect the air-
ways, clear secretions (absence of
cough) and swallowing;

* Severe air leaks causing severe patient
ventilator asynchronies leading to
NRS failure; and

 High risk of aspiration.

Characteristics, Advantages and
Disadvantages of the Various
NRS Interfaces

The main characteristics of an ideal NRS in-
terface are:

e Leak-free;

* Good stability;

* Nontraumatic;

* Lightweight;

* Long lasting;

¢ Nondeformable;

* Nonallergenic material;

e Low resistance to air flow;

* Minimal dead space;

e Low cost;

* Easy to manufacture (for the moulded
interfaces); and

* Available in various sizes.

On the other hand, the main characteristics

of an ideal NRS ideal securing system are:

* Stable (to avoid interface movements
or dislocation);

* Fasy to put on or remove;

¢ Nontraumatic;

* Light and soft;

¢ Breathable material;

e Available in various sizes;

* Works with various interfaces;

» Washable, for home care; and

* Disposable, for hospital use.

Because patient anatomy differs dramatical-
ly, proper selection of the interface size is
mandatory to achieve the best clinical results.
Interfaces include standard commercially
available, ready-to-use models in various sizes
(paediatric and adult small, medium, and
large) or custom-fabricated, moulded direct-
ly on the patient or from a moulded cast pre-
viously obtained. In the last few years the in-
dustry has made a great technological effort
to better meet the needs of clinicians and
provide more comfortable, better-tolerated,
easier-to-use, and safer interfaces (Fraticelli
et al. 2009; Gregoretti et al. 2002; Navalesi
et al. 2000; Girault et al. 2009).
Custom-fabricated masks still find a role in
the management of chronic respiratory fail-
ure. It has been demonstrated that the likeli-
hood of skin breakdown may be reduced in
long term mechanically ventilated children
by using tailored custom-fabricated masks.

According to the mode of application to the

airway NRS interfaces may be divided into

the following:

* Mouthpiece: placed between the patients
lips and held in place by lip-seal;

* Nasal pillow or plugs: inserted into
the nostrils;

* Nasal mask: including the nose but not
the mouth;

* Oronasal or full face mask: including
the nose and mouth;

 Total full-face mask: including the
mouth, nose, and eyes; and

* Helmet: including the whole head and
all or part of the neck; no contact with
the face or head.

Some important issues related to masks

characteristics must be emphasised:

* Masks may be formed from single or
double pieces of material. In the lat-
ter case, they are composed by: 1)
the cushion of soft material (trans-
parent noninflatable, transparent in-
flatable, full hydrogel, full foam) that
forms the seal against the patient’s
face, and 2) the frame or “body
mask” of stiff material (polyvinyl
chloride, polycarbonate, or thermo-
plastic), which in many models is
transparent. The two parts may be
glued or hooked together. The size
of the “body mask” may theoretical-
ly affect CO: clearance (see the ded-
icated paragraph);

* Masks may have or not have the vent
system (one or more holes or slots
built in the frame or in the swivel
connector) to prevent rebreathing.
These masks belong to the so called
intentional leaks circuit. The vented
masks should not be used with a cir-
cuit that has separate inspiratory and
expiratory limbs or with an expirato-
ry valve or other external device for
CO: clearance;

* Masks may be connected to the venti-
lator circuit with a connector, swivel
piece, and/or adapter, which may be
externally applied or built into the
frame. Again, as mentioned before there
are masks that can have a built-in vent
system in the swivel connector;

» The swivel connector of the vented
full-face or total full-face mask may in-
clude an anti-asphyxia valve that auto-
matically opens to room air in case of
ventilator malfunctioning when airway
pressure falls below 3 cmH:O; and

* Some mask can also have additional ports
in the frame, to add oxygen or measure
airway-opening pressure and/or end-
tidal COa.




The level of intentional leaks in the vented
masks may range from 12 to 45 L/min for
different given pressure levels. The presence
of an intentional leak may influence both
the inspiratory trigger performances as well
as the capacity to achieve and maintain the
set inspiratory pressure. This may lead to a
significant reduction in delivered tidal vol-
ume. Interestingly, expiratory cycling seems
not to be affected by the level of intention-
al leaks except in obstructive lung condi-
tions (Borel et al. 2009).

Non intentional air leaks may reduce the
efficiency of NRS, decrease patient tolerance,
and increase patient-ventilator asynchrony,
possibly causing awakenings and sleep frag-
mentation. In patients with neuromuscular
disorders receiving nocturnal NRS, leaks are
also associated with daytime hypercapnia.

In order to decrease air leaks during NRS,
the following issues must be taken into con-
sideration: a) Proper interface type and size;
b) Proper securing system; c) Appropriate
mask-support ring and comfort flaps; d)
Tube adapter; e) Hydrogel or foam seals; f)
Chin strap; g) Lips seal or mouth taping.

Masks may cause friction and skin damage at
the bridge of the nose, the upper lip, and the
nasal mucosa. Skin irritation is sometimes due
to skin hypersensitivity to certain materials or
excessive sweat. However, the most important
strategy to prevent skin damage is to avoid an
excessively tight fit (Gregoretti et al. 2002).
Some simple and easy suggestions to reduce
the risk of skin damage during NRS by masks
are: a) Rotate various types of interfaces; b)
Proper harness and tightening; c) Skin and
mask hygiene; d) Nasal-forehead spacer (to
reduce the pressure on the bridge of the nose);
e) Forehead pads (to obtain the most comfort-
able position on the forehead); f) Cushioning
system between mask prong and forehead.

A Physiological Approach to the
Interfaces: The Interface Volume and
its Effect on CO2 Rebreathing and
Patient Effort

The dead space added by the interface may
be also recognised as a major problem, in par-
ticular for the treatment of hypercapnic pa-
tients, because it may reduce NRS effective-
ness in correcting respiratory acidosis. Bench

studies have suggested that CO: rebreathing
is significantly increased with masks having
a large internal volume, and conversely de-
creased with masks having a built-in vent sys-
tem. These findings may raise concern about
the use of facial masks with a large internal
volume and without built-in vent system, as
those designed for use with double-circuit
critical care ventilators (Navalesi 2009).
Alveolar ventilation decreases as dynam-
ic dead space (the physiologic dead space
plus the apparatus space) increases. The phys-
iologic dead space depends on tidal volume,
whereas the apparatus dead space depends
on the inner volume of the interface. It was
found, comparing the dead space between
a nasal mask and a full face mask, that al-
though the in vitro difference was signifi-
cantly higher with the oro-nasal mask, the
in vivo results (which took into account
anatomical structures) were similar (118 vs.
97 mL with full face mask and nasal mask,
respectively) (Kwok etal. 2003). In this re-
gard the nasal pillows and masks add very
little dead space and can be as effective as
face mask in reducing arterial carbon diox-
ide and increasing pH, but are less tolerated
by patients. Different flow patterns and pres-
sure waveforms may also influence the ap-
paratus dead space. It has been shown that
a face mask increased dynamic dead space
from 32% to 42% of tidal volume above
physiologic dead space, during unsupport-
ed breathing The addition of positive end-
expiratory pressure lowered dynamic dead
space nearly to physiologic dead space.
Pressure support without positive end-ex-
piratory pressure reduced dynamic space
less, which left dynamic dead space higher
than physiologic dead space (Kwok et al.
2003). Other investigators confirmed the
importance of the site of the exhalation ports
on COs rebreathing (Schettino et al. 2003).
The clinical efficacy of a total full-face
mask versus an oronasal mask was assessed
in patients with acute hypercapnic respira-
tory failure in a recent randomised con-
trolled study (Girault et al 2009). None of
the measured parameters including carbon
dioxide showed statistically significant dif-
ferences between the masks at each time
point throughout the study period.
Physiologic effects of four interfaces with
different internal volumes in patients with hy-
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poxemic or hypercapnic ARF receiving NRS
through ICU ventilators have been evaluated
(Fraticelli et al. 2009). Breathing pattern, in-
spiratory effort, arterial blood gases, comfort,
and patient—ventilator interaction have been
assessed with three facial masks with very high
(977 mL), high (163 mL), and moderate (84
mL) internal volume, and a mouthpiece hav-
ing virtually no internal volume. Despite these
major differences in internal volume, com-
pared with spontaneous breathing, NRS de-
creased inspiratory effort and improved gas
exchange with no significant difference be-
tween the four interfaces. An increased rate of
air leaks and asynchrony as well as a reduced
comfort were observed with the mouthpiece,
as opposed to all three facial masks. Although
this study does not exclude that some rebreath-
ing may occur, it definitely indicates that its
extent is limited and of no clinical impact.

In patients undergoing NRS in the acute
setting, the addition of a dead space through
a heat-and-moisture exchanger was shown
to reduce the efficacy of NRS, by increasing
arterial carbon dioxide, respiratory rate,
minute ventilation, and the work of breath-
ing (Pelosi et al. 1996).The reasons why in-
creasing the internal volume of the mask does
not result in similar effects are not entirely
clear. However, the application of continuous
pressure throughout the expiratory phase has
been shown to reduce the actual (dynamic)
dead space of the mask. Furthermore, as sug-
gested by the authors, the leakage around the
mask could act as a bias flow resulting in
mask CO: washout, which could minimise
the possible differences in dead space.

The helmet has a much larger volume
than any of the other interfaces (always larg-
er than tidal volume), and the helmet be-
haves as a semi-closed environment, in
which the increase in inspired partial pres-
sure of CO: is an important issue. In a pres-
surised aircraft a fresh gas flow of about 200
L/min/passenger is usually needed to keep
the inspired partial pressure of CO: at the
recommended value. Inspired partial pres-
sure of CO: in a semi-closed environment
depends on the amount of CO: produced
by the subject(s) and the flow of fresh gas
that flushes the environment (with a hel-
met this is called the “helmet ventilation”).
Thus, the volume of the helmet does not

Continued on page 26
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Continued from page 23
directly affect the inspired partial pressure of
CO, but only the rate at which the predicted
inspired partial pressure of CO: is reached.
Therefore, decreasing the size of the helmet
will not necessarily prevent CO: rebreathing.
Anything that increases helmet ventilation (e.g
air leak, delivery of fresh gas) may decrease the
inspired partial pressure of CO:. A bench study
with a lung model and helmets of various sizes
found that a 33% reduction in helmet volume
had no effect on the amount of CO: rebreath-
ing at steady state (Patroniti et al. 2003). During
either CPAP or NRS, the helmet affects CO:
clearance. Helmet ventilation may require dou-
bling the minute ventilation to maintain an
end-tidal carbon dioxide value similar to that
with mask ventilation. High gas flow (4060
L/min) is required to maintain a low inspired
partial pressure of CO: during helmet CPAP. In
contrast, when CPAP was delivered with a ven-
tlator, considerable CO: rebreathing was found
(Taccone et al. 2004). A critical care ventilator
with a double-limb circuit should not be used
to deliver helmet CPAP In the absence of air
leaks, which can modify the helmet ventila-
tion by flushing CO:, CPAP is delivered with
a gas flow that is equal to the patient’s minute
ventilation and hypercapnia can easily occur.
Patient-ventilator asynchrony may increase
with interface volume (Racca et al. 2006).

However, a recent study comparing two full-
face masks with different dead space found
no significant negative effect of dead space
on gas exchange or patient effort (Girault et
al 2009). In contrast, studies on masks ver-
sus helmets found helmets less efficient in
unloading the respiratory muscles, especial-
ly in the presence of a resistive load and with
a higher likelihood of patient-ventilator asyn-
chrony (Racca et al. 2006). This may be ex-
plained by the longer time required to reach
the target pressure, because part of the gas
delivered by the ventilator is used to pres-
surise the helmet. Some portion of inspira-
tory effort is unassisted because of greater in-
spiratory and expiratory-trigger delay.

In addition, because a PSV breath is flow-cy-
cled, delayed expiratory triggering should be
expected because of the helmet’s character-
istics. However, it has been suggested that, al-
though delay is prolonged with the helmet,
the pressure-time product is initially smaller
than with a face mask during PSV, which
means less work of breathing because of the
high volume the patient can access. Increasing
the level of PEEP or PSV decreases the delay
in helmet PSV and should therefore be con-
sidered whenever possible (Chiumello et al.
2003). In a prospective crossover study in pa-

tients at risk for respiratory distress the au-
thors applied in random order a face mask
and a helmet with “baseline” ventilatory set-
tings and helmet with “specific” setting (50%
higher PSV level and highest pressurisation
rate). Compared with the facemask, the hel-
met with the “baseline” settings worsened
patient-ventilator synchrony, as indicated by
longer triggering-on and cycling-off delays.
When the “specific” settings were used the
triggering-on delay with helmet was signif-
icantly reduced compared to “baseline” set-
tings (Vargas et al. 2009).

The ongoing technical improvement of the
helmet has now made possible to reduce the in-
spiratory and expiratory trigger delay (unpub-
lished data). This upgraded version of the hel-
met is expected to be released on the market.

Conclusion

Interfaces play a relevant role in the success of
NRS. A wide “armamentarium” of convention-
al and non conventional interfaces may lead to
NRS success both in acute and chronic setting.
Part Two of this article, which will be featured
in the next edition of ICU Management, will
include a detailed description of these inter-
faces, as well as the advantages and contraindi-
cations of utilising each. W
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Delirium is an acute confusional state associated with increased mortality in the Intensive Care
Unit (ICU) and long-term global and neurologic impaired functional recovery. Despite its elevat-
ed incidence and major impact in the outcomes of critically ill patients, delirium remains un-
derdiagnosed. Presently, there are validated instruments to diagnose and monitor delirium, al-
lowing the detection of early organ (CNS) dysfunction. Epidemiologic data shows that beyond
patient’s non-modifiable risk factors, there are modifiable clinical and environmental aspects
that should be assessed to reduce the occurrence and severity of delirium. Recent studies
demonstrate that interventions aiming to reduce sedative exposure and to improve patients’
orientation and to implement early mobility are associated with reduced delirium rates. In a pa-
tient safety perspective delirium should be seen as a preventable adverse event and a low inci-
dence of delirium should be targeted and considered as a measure of quality of care in the ICU.

Introduction

Delirium is an acute confusional state that
encompasses a wide array of clinical man-
ifestations (Pandharipande et al. 2005).
Delirium prevalence in ICU ranges from
28% to 83% (Janz et al. 2010; Morandi et
al. 2009; Ely et al. 2001b). Such variation
can be attributed to heterogeneity in the
evaluated population (e.g severity of illness,
ventilated versus non-ventilated) as well as
in the definition and instrument chosen for
delirium detection (Morandi et al. 2008;
Salluh et al. 2009). Despite its elevated preva-
lence, delirium remains largely unrecog-
nized (Salluh et al. 2009). There is current
evidence demonstrating that delirium is as-
sociated with worse outcomes for critical-
ly ill patients including increased duration
of mechanical ventilation, hospital length
of stay and mortality (Ely et al. 2001a;
Pandharipande et al. 2005; Ely et al. 2004).
Furthermore, ICU patients that present delir-
ium are at increased risk of impaired glob-

al functional recovery and long-term neu-
rocognitive sequelae (Girard et al. 2010; Van
Rompaey et al. 2009b). Therefore, under-
standing delirium epidemiology and risk
factors is the key to implement effective
monitoring and preventive strategies.

Risk Factors and
Non-pharmacologic Prevention

Risk factors for delirium are divided in mod-

ifiable and non-modifiable (Van Rompaey

et al. 2009a). Among non-modifiable fac-

tors are patient’s characteristics such as:

e Age;

* Gender;

* Personal habits (e.g-smoking, alco-
hol abuse);

» Comorbidities;

* Prior nervous system deficits;

* Genetic characteristics (e.g. APO-E4
mutation) (Ely et al. 2007); and

* Dementia (Pandharipande
et al. 2008; Inouye 1999).

ICU physicians should focus on modifiable
risk factors, especially in patients at high
risk of developing delirium. The typical ICU
environment represents a risk factor for
delirium, due to the patient isolation and
absence of natural daylight and clocks.
Minor interventions, as allowing natural
light through windows, access to visual and
hearing aids and minimising sleep depri-
vation may humanise the ICU (Inouye et
al. 1999). Additionally, invasive life sup-
port, tubes, drains and catheters are risk
factors for delirium and should be removed
as soon as possible. In a landmark study,
Inouye et al. (Inouye et al. 1999) evaluat-
ed 852 hospitalised, non-ICU patients and
instituted a multicomponent intervention
consisting of reorientation of the patients,
a nonpharmacologic sleep protocol, early
mobilisation and early removal of catheters
and restraints, use of eyeglasses and hear-
ing aids and early correction of dehydra-
tion and electrolytes. The intervention sig-
nificantly reduced the incidence of delirium




(15.0% in the usual care versus 9.9% in the
intervention group; OR = 0.60, 95% CI =
0.39 to 0.92). These results were subse-
quently confirmed in the postoperative set-
ting (Marcantonio et al. 2001). Recently,
early physical and occupational therapy has
been shown to reduce delirium in ICU pa-
tients (Schweickert et al. 2009).

Another risk factor for delirium is sleep
deprivation. ICU patients experience re-
duced sleep, sleep disturbance and fragmen-
tation (Salas and Gamaldo, 2008). In healthy
subjects, sleep deprivation causes inatten-
tion, fluctuating mental status and cogni-
tive dysfunction (Dinges et al. 1997), char-
acteristics that are present in delirious
patients. Moreover, neurohormonal changes
and anatomical sites are equally involved in
delirium and sleep disturbances. Also, risk
factors for delirium and sleep disturbances
overlap, including benzodiazepines, that di-
minish slow-wave and REM sleep leading
to serious sleep fragmentation (Bourne and
Mills, 2004). Therefore, it is plausible that
delirium may be precipitated by sleep dep-
rivation and non-pharmacologic interven-
tions to avoid it should be introduced
(Weinhouse et al. 2009).

Sedation also plays a role in the develop-
ment of delirium. Avoidance of overseda-
tion is beneficial for a wide range of clini-
cal outcomes (Kollef et al. 1998), including
ICU-acquired infections (Nseir et al. 2010),
duration of mechanical ventilation and
length of ICU stay (Kollef et al. 1998).
Interestingly, not only sedative exposure,
but also the type of sedative may influence
the development of delirium. There is in-
creasing evidence that the use of benzodi-
azepines is strongly associated with the oc-
currence of delirium (Pandharipande et al.
2007; Pandharipande et al. 2008). In a co-
hort of trauma and surgical patients, more
than 70% presented delirium during ICU
stay, and the strongest predictive factor was
midazolam exposure (Pandharipande et al.
2008). Similarly, lorazepam was shown to
be an independent risk factor for transition-
ing to delirium in mechanically ventilated
patients (Pandharipande et al. 2006).

Therefore, the use of non-GABA (or ben-
zodiazepine-sparing) sedation strategies was
tested in patients undergoing mechanical
ventilation. Data from the MENDS study,

demonstrated that the use of dexmedeto-
midine was associated with increased
coma/delirium free-days (median days, 7.0
vs. 3.0; P=0.01) when compared to lo-
razepam (Pandharipande et al. 2007).
Subsequently, the SEDCOM (Safety and
Efficacy of Dexmedetomidine Compared
with Midazolam) trial (Riker et al. 2009)
demonstrated that dexmedetomidine-treat-
ed patients spent less time on the ventilator
(3.7 days [95%CI, 3.1 to 4.0] vs. 5.6 days
[95%CI, 4.6 to 5.9]; P=.01) and experi-
enced less delirium (54% vs.. 76.6% differ-
ence, 22.6% [95% CI, 14% to 33%];
P<.001), as compared to those sedated with
midazolam. Results from these RCTs sug-
gest that the use of benzodiazepine-sparing
strategies may be associated with a lower
risk of developing acute brain dysfunction
among other relevant clinical benefits
(Wunsch and Kress, 2009). A recent sub-
group analysis showed that these clinical
benefits are especially relevant in patients
with sepsis (Pandharipande et al. 2010b).

How to Diagnose and Monitor Delirium?

In 2001, Ely et al. published a prospective
study that evaluated the efficacy of the
Confusion Assessment Method (CAM) mod-
ified for nonverbal patients (CAM-ICU) in
the ICU (Ely et al. 2001c). The CAM-ICU
was able to detect delirium in this popula-
tion with high interrater reliability. In the
same year the authors validated the CAM-
ICU for mechanically ventilated patients and
delirium was diagnosed in 83.3% patients,
(Ely et al. 2001b). A large-scale implemen-
tation by nurse staff was proved to be fea-
sible. Sixty-four nurses evaluated 711 pa-
tients and the overall agreement between
bedside nurses and reference raters was ex-
cellent (Pun et al. 2005).

Based on the definitions of Diseases and
Statistics Manual of Mental Disorders IV
(DSM-1V), Bergeron et al. created an eight
criteria checklist (Intensive Care Delirium
Screening Checklist — ICDSC). In its valida-
tion study, the ICDSC presented high sensi-
bility (99%) and lower specificity (64%)
(Bergeron et al. 2001). In a single centre
study of 174 subjects Plaschke et al. com-
pared the ICDSC and CAM-ICU in surgical
ICU patients and observed a good agree-
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ment between the methods (kappa=0.80;
CI 95%0.78-0.84; p<0.001) (Plaschke et
al. 2008).

There are also other methods for detect-
ing delirium. Luetz et al. prospectively eval-
uated three instruments: CAM-ICU, Nursing
Delirium Screening Scale and the Delirium
Detection Score (DDS), using ICDSC as the
gold-standard. Once again, the CAM-ICU
was able to diagnose delirium with high in-
ter-observer agreement. The DDS was the
less sensitive tool (30%) (Luetz et al. 2010).
Van den Boogaard et al. evaluated 1742 sub-
jects testing the effect of implementation of
delirium monitoring. ICU staff reached a
good compliance (92%), and delirium was
diagnosed almost twice as much than be-
fore the implementation (10% vs. 23%,
p<0.001) (van den Boogaard et al. 2009).

Why We Must Monitor Delirium:
A Patient Safety Issue

There are reports demonstrating that 32-
66% of delirium cases remain unrecognised,
probably due to several confounding fac-
tors (Ely et al. 2001d). First of all, the ap-
propriate terminology and definition were
only proposed recently (Morandi et al.
2008). As the most frequent presentation is
the hypoactive form, and usual clinical eval-
uation may not detect delirium in calm,
somnolent delirious patients, the largest pro-
portion of these subjects are still not diag-
nosed. However, despite this knowledge, the
use of clinical evaluation as opposed to the
implementation of validated tools seems to
be frequent among ICU physicians (Patel et
al. 2009, Salluh et al. 2009). Considering
that delirium has a major impact on clini-
cal outcomes and subsequent quality of life
of ICU survivors this represents a major gap
between the current knowledge and its
translation into practice. Clearly, the hyper-
active form with agitation and hallucina-
tions are a major source of concern about
patient safety. Accidental extubation, catheter
removal and other self-inflicted injuries can
lead to severe consequences and worst out-
comes (Garrouste Orgeas et al. 2008). In
addition, patients with hypoactive delirium
have up to threefold higher chance to be
reintubated, and also a threefold increase in
6-month mortality (Ely et al. 2004).
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MATRIX

Delirium should be monitored routine-
ly to allow the early diagnosis and to pro-
vide accurate data on its frequency in the
ICU (Jacobi et al. 2002). Monitoring
delirium at the ICU is important not only
as a surrogate of an early organ dysfunc-
tion, but also to prevent accidental in-
juries, promoting safe care and allowing
the institution of preventive and thera-
peutic measures. This may lead adequate
rehabilitation potentially diminishing loss-
es in quality of life (Schweickert et al.
2009). Recently, the ABCD bundle was
purposed (Awakening and Breathing
Coordination of Daily sedation and ven-
tilator removal trials; Choice of sedative

Continued from page 12

disease severities observed in our case and the
control patients. Still, the mortality rate in our
control patients was relatively higher in that
period. Since then, observed ICU mortality rate
decreased in time reaching down to 24% de-
spite APACHE II score remaining around 21,
due to various reasons such as adapting a closed
ICU organisation (Topeli et al. 2005), improve-
ment in the physical properties of the ICU and
the hospital, increase in number of experi-
enced nurses and physicians, continuous med-
ical education and implementing various pro-
tocols for severe sepsis, sedation, weaning, etc.
and bundles especially for VAP In addition, al-
though antibiotic resistance rates to all antibi-
otic groups including carbapenems (exclud-
ing colistin increased in time up to almost 90%
in Acinetobacter spp in year 2009), rate of VAP
decreased from 17.5/1000 ventilator days in
2001 to 8.1/1000 ventilator days in 2009 in
our institution (from Cetinkaya-Sardan. Reports
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FACING THE PRESS

EFFECTIVE MEDIA TRAINING FOR CLINICIANS

John Illman

Media Consultant
London, UK

johnillmanf@blueyonder.co.uk

Imagine you are about to appear on TV to answer allegations over lapses in patient safe-
ty in your unit. You have never been on TV before, but you pride yourself on your com-
munication skills. (You really know your subject and have been invited to lecture all over
the world). In the studio, you find yourself competing for airtime against an earthquake
in Chile, a world summit at the UN, the death of a Hollywood star and arms negotiations

in Geneva.

You have only three minutes on air and feel
upset because you make every possible ef-
fort to answer the questions — and explain
the complex background to the story. But
the correspondent isn’t interested in this.
Moreover, you spend so much time an-
swering his questions there is no time to
say what you want to say. He has a differ-
ent agenda.

This is a common experience. Effective
media communication means turning what
you do normally on its head and forgetting
conventional structure - “beginning, mid-
dle and end”.

A news story will almost invariably be-
gin with the “conclusion”. There is a good
reason for this. If every news story includ-
ed background information of the kind
many managers routinely provide by way
of introductory information in presenta-
tions, we would need wheelbarrows for our
daily newspapers and the average broadcast
interview would last 10-15 minutes.
Enough news already arrives each day at
any large media outlet to fill four or five fat
novels and flood column and airspace sev-
eral times over.

Thus, the interviewee needs not only to
know his subject, but how much the audi-
ence needs to know. Think of this page as
representing the sum total of your special-
ist knowledge. Now take a pin and insert it
into any one of the words of the last sen-
tence. That tiny pin-prick will probably rep-

resent all you need for a typical consumer
media interview.

For example, take a BBC TV interview
with a haemophilia specialist about a 12
year-old boy who had a blood transfusion
from a donor with Creutzfeldt-Jakob dis-
ease (CJD).The interview ran for two min-
utes 20 seconds (452 words). The doctor
had 238 words to explain “this terribly dis-

For example, your interest in a new oven
will probably be restricted to the benefits it
produces in terms of cooked food, whether
it is safe, what it looks like, how much it
costs and whether it will fit into your
kitchen. You will probably not be interest-
ed in its internal features, such as how the
gas gets to the saucepan or how the design
varies the intensity of the heat.

“Effective media communication means
turning what you do normally on its head
and forgetting conventional structure —
‘beginning, middle and end’”

tressing case”. (By way of comparison, this
paragraph contains 79 words). His problem
was compounded by interruptions and the
need to correct the interviewer twice.

Communications and media training pro-
grammes are designed to identify which
pinpricks of knowledge are needed for par-
ticular audiences. Consumer audiences, for
example, will want to know about the ben-
efits rather than features. This critical dis-
tinction between features and benefits will
become apparent when you think how we

react as consumers.

Similarly patients are not interested in the
features that make up the day-to-day pro-
fessional lives of hospital managers. They
will not be interested, for example, to hear
that you have read this article. Their concern
is for patient care and safety.

Media Training Programmes

A typical media training programme in-
cludes:
* Introductions: Participants

describe their media perceptions

and experience;




* How the media operates and
what makes news?

 Key messages and sound-bites;

. Preparing for an interview; and

* Filmed interviews with participants,
followed by analysis.

The introductory session: Most participants
feel nervous about “performing” in front of
colleagues. Training can actually be more nerve-
wracking than a live interview in aTV studio
or outside a hospital, but this session usually
helps to break the ice and allay fears - but some
anxiety is inevitable and indeed desirable.

‘What makes news? We all know what makes
news, but what about why it does so? It is
not always enough to have a compelling sto-
ry. News does not occur in a vacuum. Each
published story should be seen within the
context of the daily news agenda. There will
only be so many stories about medical ad-
vances or hospital administration on any one
day. A story, which is “big” in the late after-
noon may quickly become “small”. A story
I wrote as a UK national newspaper medical
correspondent was to have been the page
one “splash” or “lead story”. In the event,
the “splash” was a tragedy, which claimed
31 lives — a fire at the King’s Cross railway
station in London. My story was reduced to
just five column inches on page 57.

Key messages: A key message is a take home
message, ideally short, snappy and simple.
Think of “the elevator test” — getting your
message across between the first and third
floor of a hotel, when the person you are
talking to will get out. Allow 10-15 seconds
or so per message. Stick to two or three key
messages in an interview. Key messages can
either be simple statements of fact or
wrapped up in sound-bites — a short sum-
mary of the story. A vivid sound-bite may
provide a headline or a broadcast clip. The
paradox is that preparing simple key mes-
sages can be notoriously difficult and time
consuming. Many scientists and healthcare
professionals and administrators spend far
more time preparing for lecture presenta-
tions than for media interviews, even though
they have significantly more control over
the former (until question time). Key mes-
sages should be supported by evidence.

Preparing for an interview: Most intervie-
wees are “one-dimensional” and think
what's in it for me? Good interviewees think
in three dimensions: What’s good for the
journalist? What's good for the audience?
What'’s good for me? No, of course, you
cannot please all the people all of the time.
But one dimensional-thinking is unlikely to
please anyone,

Everyday conversation conditions us to
answer questions — and, overall, we try to
do an honest job. A common error is to treat
a media interview like an everyday conver-
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trainee asked: “Daddy, why is that man be-
ing so horrible to you?”

Do we try to be ‘horrible’? The emphasis is
on a broad spectrum approach embracing the
three main styles of interviewing: ‘collabora-
tive’, ‘informational” and ‘confrontational’.
Overall, we try and make the sessions a little
harder than they are likely to be in a live in-
terview. Preparation is the key to success. It is
hard to prepare unless you know what you
are being prepared for —and it is best to pre-
pare for the worst possible scenario.

“The interviewee needs not only to know his
subject, but how much the audience needs

to know.’

“Key messages can either be simple state-
ments of fact or wrapped up in sound-bites
— a short summary of the story.”’

sation even though you may have only two
or three minutes to get your key messages
across. Your time will run out if the jour-
nalist has a different agenda to you and you
try to answer his/ her questions in full. A
large part of our training programmes is
dedicated to techniques to help intervie-
wees drive their agenda and put across their
key messages.

Interviews: Performance analysis takes up
most of the time. Interviews are usually
filmed. This may seem inappropriate because
about 90% of media interviews are done on
the phone, but the camera is widely recog-
nised as a highly effective training tool, and
it gives sessions an invaluable sharp edge.
Training interviews last about four min-
utes even though most print interviews last
much longer. The idea is to encourage par-
ticipants to get their key messages across
quickly, simply and succinctly. Participants
are given their film clips. On seeing her fa-
ther on screen at home, the daughter of one

Risk Benefit Ratio

Irresponsible reporting and the constraints
of working with the media discourage good
potential spokespeople, but think of the risk-
benefit ratio. Overall, publicity works and
generates significant benefit. This is why
governments and industry all over the world
invest so much time and money on it.
Moreover, what would happen if hospital
managers and executives were to turn their
backs on the media?

The answer was best summed up by
London psychiatrist Dr. Philip Timms, who
warned: “Psychiatrists should not be dis-
couraged from talking to or writing for the
media. If we do not represent our position,
it will be misrepresented by the media.”
What he said is as true for any other disci-
pline as it is for psychiatry, but dealing with
the media does not come naturally to most
people. Healthcare and the media are dis-
parate culture. The right kind of preparation
and training can help to bridge the gap.
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Healthcare in the United Kingdom (UK) is mainly provided by the
National Health Service, a public health service, which provides health-
care that is free at the point of use to all permanent residents of the
UK, and is paid for from general taxation. Though the public system
dominates healthcare provision in the UK, private healthcare and a
wide variety of alternative and complementary treatments are avail-

able for those willing to pay.

Since its launch in 1948, the NHS has grown to be-
come the world’s largest publicly funded health serv-
ice. The NHS was born out of a long-held ideal that
good healthcare should be available to all, regard-
less of wealth. That principle remains at its core.
With the exception of charges for some prescrip-
tions and optical and dental services, the NHS re-
mains free at the point of use for anyone who is res-
ident in the UK, currently more than 60 million
people. It covers everything from antenatal screen-
ing and routine treatments for coughs and colds to
open heart surgery, accident and emergency treat-
ment and end-of-life care.

Although funded centrally from national taxa-
tion, NHS services in England, Northern Ireland,
Scotland and Wales are managed separately. While
some differences have emerged between these sys-
tems in recent years, they remain similar in most
respects and continue to be talked about as belong-

ing to a single, unified system.

The NHS employs more than 1.7 million people.
Of those, just under half are clinically qualified, in-
cluding 120,000 hospital doctors, 40,000 general
practitioners (GPs), 400,000 nurses and 25,000
ambulance staff. Only the Chinese People’s Liberation
Army, the Wal-Mart supermarket chain and the
Indian Railways directly employ more people.

The NHS in England is the biggest part of the sys-
tem by far, catering to a population of 51 million and
employing more than 1.3 million people. The NHS

in Scotland, Wales and Northern Ireland employ
165,000, 90,000 and 67,000 people respectively.

The number of patients using the NHS is equal-
ly huge. On average, it deals with 1m patients every
36 hours. That's 463 people a minute or almost eight
a second. Each week, 700,000 people will visit an
NHS dentist, while a further 3,000 will have a heart
operation. Each GP in the nation’s 10,000-plus prac-
tices sees an average of 140 patients a week.

When the NHS was launched in 1948 it had a budg-
et of £437million (roughly £9billion at today’s val-
ue). In 2008/9 it received over 10 times that
amount (more than £100billion). This equates to
an average rise in spending over the full 60-year pe-
riod of about 4% a year once inflation has been tak-
en into account. However, in recent years invest-
ment levels have been double that to fund a major
modernisation programme.

* 60% of the NHS budget is used to pay staff’;

* 20% pays for drugs and other supplies;

* 20% split between buildings, equipment and
training costs on the one hand and medical
equipment, catering and cleaning on the other.

* Nearly 80% of the total budget is distributed
by local trusts in line with the particular
health priorities in their areas.

The money to pay for the NHS comes directly from
taxation. According to independent bodies such as
the King’s Fund, this remains the “cheapest and
fairest” way of funding healthcare when compared

Statistics:

Total population: 61,231,000

Gross national income per
capita (PPP international $):
36,240

Life expectancy at birth
m/f (years): 78/82

Healthy life expectancy
at birth - both sexes
(years, 2007): 72

Under-five mortality rate
(per 1 000 live births): 6

Adult mortality rate
- both sexes (per 1 000
adults 15-59 years): 78

Total expenditure on health
per capita (Intl $, 2006):
2,784

Total expenditure on health
as % of GDP (2006): 8.4

Figures are for 2008
unless indicated.

www.who.int
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Figure 1. As can be
seen on the dia-
gram, the NHS is
divided into two
sections: Primary
and Secondary
care. Primary care
is the first point of
contact for most
people and is deliv-
ered by a wide
range of independ-
ent contractors, in-
cluding GPs, den-
tists, pharmacists
and optometrists.

with other systems. The 2008/9 budget
roughly equates to a contribution of
£1,980 for every man, woman and child
in the UK.

The Department of Health controls the NHS.
The Secretary of State for Health is the head

of the Department of Health and reports to
the prime minister. The Department of
Health controls England’s 10 Strategic Health
Authorities (SHAs), which oversee all NHS
activities in England. In turn, each SHA su-
pervises all the NHS trusts in its area. The
devolved administrations of Scotland, Wales
and Northern Ireland run their local NHS

services separately.

THE ENGLISH NATIONAL

Secondary care

Secondary care is known as acute health-
care and can be either elective care or
emergency care. Elective care means
planned specialist medical care or surgery,
usually following referral from a primary
or community health professional such as
a GP.

Primary care trusts

Primary care trusts (PCTs) are in charge
of primary care and have a major role
around commissioning secondary care,
providing community care services. They
are central to the NHS and control 80% of
the NHS budget.

As they are local organisations, they un-
derstand what members of their commu-
nity need, so they can make sure that the
organisations providing health and social
care services are working effectively. The
PCTs oversee 37,000 GPs and 21,000
NHS dentists.

Adapted from information
available at www.nhs.uk

BUILDING ON THE SUCCESSFUL NATIONAL ROLL-OUT OF PACS

AND MOVING FORWARD WITH IMAGE SHARING
-

Picture and archiving communication systems (PACS) are now embedded
into the day-to-day work of the NHS in England. By December 2007 all hos-
pital trusts in England were using PACS, digital imaging technology which
enables x-rays and scans to be made available simultaneously at multiple
locations within a hospital trust.

Mary Barber

Programme Director
NHS Connecting
for Health

PACS has been helping to support
major improvements in both the
speed and quality of diagnosis and
treatment of patients and they are
getting faster, safer treatment as a
result. Now that the technology is
in use across England it’s easy to
forget how big an achievement the

national roll-out of PACS actually
was. While it was a massive under-
taking, involving hospital trusts
across the country, it took just three
years to complete.

Compare this to the fact that, pri-
or to the national PACS programme,
only 50 trusts had implemented dig-

ital imaging systems of some form,
and many of these were confined to
radiology departments rather than
being site or enterprise-wide. It took
14 years to reach that point and of
these 50 trusts, 18 eventually
switched to the solutions provided
under the national PACS programme.




The picture prior to the national pro-
gramme was therefore very patchy, with no
real momentum on a national basis to de-
ploy PACS. The national PACS programme
saw a team from NHS Connecting for Health
(part of England’s Department of Health)
work closely with colleagues in the Strategic
Health Authorities, individual hospital trusts,
clinicians and their representative bodies
and IT service providers to ensure that trusts
were able to implement the technology, and
therefore benefit from film-less working, as
quickly as possible.

The national programme’s collaborative
approach has seen it win recognition both
nationally and internationally, with many
foreign health services keen to learn from
our experiences.

Now that countrywide PACS coverage has
been achieved, the national PACS pro-
gramme has been working to ‘join up the
dots’ by increasingly focusing on the safe
sharing of diagnostic images and reports
across trusts in order to support patient clin-
ical pathways.

The long term ambition is for clinicians
to be able to gain access to images and re-
ports via the use of the patients’ electronic
care records — otherwise known as the ‘NHS
Care Records Service’. However, the feasibil-
ity and timescales of this depends on the roll-
out of summary care and detailed care
records in England, plus other factors includ-
ing the wider adoption of the NHS Number
(the unique patient identifier for NHS pa-
tients in England). There is, however, a gold-
en opportunity and a clinical imperative to
share images and reports to support patient
pathways in England, particularly with the
growth of stroke, trauma and cancer net-
works, by implementing technology avail-
able today that would allow clinical staff to
Find, View, and Source diagnostic images and
reports when required.

Rather than be held back by the availabil-
ity of future technology, the programme has
been working with its many stakeholders in
a creative, pragmatic and cost-conscious way
to implement solutions which meet many of
clinicians’ most pressing requirements now.
The major advancements today are in the

“View it, Source it” area and a mechanism

to signpost clinicians to the trust where the
patient was last treated is being investigated.

The “View it, Source it” concept is extreme-
ly straightforward. As the images with PACS
are digital they can be viewed via secure web
links; this is already standard within hospi-
tal trusts and can with some PACS be ex-
panded for trust-to-trust viewing. Then, if
the clinicians believe they need the ‘image
and report’, the images can be transferred
to them via a number of mechanisms.
Because clinicians are choosing to look for
images and reports in specific locations they
can ensure they have the necessary patient
consent and have a legitimate right to view
the information locally.

Many trusts have been using the ‘web
view’ facility offered by their PACS in order
to view images acquired at other trusts as
part of a patient’s care pathway. An initiative
known as the North West PACS Web Portal
builds on this approach. It was conceived
by Dr. Rhidian Bramley, part of the nation-
al PACS programme’s clinical team and a
champion for PACS both in the North West
of England and nationally.

The portal provides a single point of access
to the local PACS of any participating site, en-
abling clinicians to request remote web ac-
cess to trusts’ PACS where this supports pa-
tient care. Access requests are sponsored by
the Caldicott Guardians at each organisation
through an agreed data sharing protocol.
Authorised users are given a PACS login ID
for the trust they wish to access and the trust
firewalls are configured to allow remote ac-
cess. The portal overcomes the issue of users
having to remember multiple login IDs,
through an agreement whereby trusts coop-
erate to provide each user a single unique user
login ID for all PACS access via the portal.

Using the portal, clinicians can review
images and reports remotely but also
arrange point-to-point transfer of images
where further analysis is required.

As of today, the portal has 44 participant
trusts, most of which are in the North West
and West Midlands, although interest fur-
ther afield has seen a number of trusts from
outside the region ‘sign up’ too.

Being able to view the image before ac-
quiring it for your trust reduces network
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traffic and volume of image transfer, how-
ever it may be that the clinician does require
the image and report and this is where im-
age routing technologies come in to play.
Image routing technologies are mechanisms
by which trusts can share images, and some-
times reports, with agreed and trusted part-
ners via a hub and spoke arrangement —
these have emerged as an important element
in our image sharing approach. The aim is
to initially link up known clinical pathways,
where trusts have an agreed referral pattern.
It is felt by a number of clinicians that,
equipped with a web viewing tool and an
image router, they would be able to meet
the majority of clinical requirements sup-
ported by data sharing.

In London, for example, the programme
has been rolling-out a system called PACS
Exchange, which enables the hospital trusts’
existing PACS to post images to and access
images from a centralised point. So, if one
London trust refers a patient to a different
London trust for a specific scan, all the rele-
vant x-rays and images can be called up on
PACS. The referring trust simply searches for
their patient, highlights the images needed
and selects PACS Exchange on the menu to
send them to the receiving trust. Images are
sent to one of two folders on PACS Exchange
— the ‘emergency folder’ or the ‘elective fold-
er’. Images in the emergency folder are avail-
able for 18 hours, and images in the elective
folder are available for eight days. The ‘receiv-
ing’ trust can then access the images during
whatever period for which they are available.

Following successful pilots at the Royal
Marsden and Mayday hospital trusts, 11
trusts were using PACS Exchange as at the
beginning of February 2010, and more will
follow during the course of this year. The
system is starting to make a real difference,
particularly to multidisciplinary team meet-
ings, where clinicians at different trusts and
sites need to discuss particular cases. The
only drawback is that this solution is for
London only and many patients are referred
to the major London hospitals from other
parts of the country. So a more nationally
available solution is required.

A further image sharing initiative — one with
a more national outlook - is the Image
Continued on page 46
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To many, the natural path to clinical excellence would lie through a ‘professional’ rather
than a ‘commercial’ approach, with ‘management’ seen as a function of the latter, not the
former. This article argues that critical care managers can deliver clinical excellence through
a modern commercial approach, that engagement in clinical research facilitates this ap-
proach, and explores the barriers, and solutions, to clinical research.

The word 'brand' was derived from the old
English word brond, meaning a fire, flame
or piece of burning wood, and in the 1550s
described the process of marking livestock
with a hot iron in order to identify to whom
they belonged. By the early 19th century
the proprietorial connotation of the word
had expanded to refer to goods 'belonging'
to a specific manufacturer or supplier. In the
contemporary commercial sense the word
now describes a much larger concept.
'Brand' now conveys the emotional and psy-
chological link between a business (or in-
stitution, or hospital) and its “customers”
and conveys complex messages relating to
value and quality; intangible but highly valu-
able properties. Far from irrelevant 'market-
ing spin' the importance and value of the
concept is reflected in the exponential in-
crease in academic papers published in peer-
reviewed business journals with the word
'brand' in the title (Figure 1). But the con-
cept of 'brand' not only has value external-
ly, to the market, but also internally to the
business itself as a means of remaining faith-
ful to the core values (innovation, durabil-
ity, design excellence, practicality, value
etc...) that yielded the external brand div-
idend in the first place. The external value
of branding is reflected in tangible benefits
such as brand loyalty, market share (com-
petitive advantage), brand equity and share

price. For those who think this only applies
in commerce one only has to think of or-
ganisations with internationally recognised
'brands', for example Harvard University,
Oxford University, or Cambridge University,
to see that this is not the case (Sung and
Yang 2008); and this is no less true for
healthcare organisations (Knapp 2001).

To build a brand you have to know what a
brand is...and what a brand is not. A brand
is not your logo, product, personal identi-
ty, plush corporate offices, employees, cor-
porate culture, or even what you say it is
(2009).Your brand is generated and sus-
tained in the minds and hearts of people
who interact with your organisation — be
they patients, the professionals who refer
patients, relatives, professional visitors (in-
cluding students and trainees), inspectors,
local and central government politicians,
the media, or suppliers of other goods and
services. It reflects the way you are, not the
way you aspire to be. This is a long-recog-
nised truth. Twenty-four centuries ago
Aristotle wrote in the Nicomachean Ethics
“...the good of man is a working of the soul
in the way of excellence in a complete
life...for as it is not one swallow or one fine
day that makes the spring, so it is not one
day or a short time that makes a man blessed
and happy...”. Will Durrant’s oft-quoted in-

terpretation of this sentiment that " excel-
lence ... is not an act, but a habit" is the
thread that runs through Peters and
Waterman’s seminal 1982 management
book "In Search of Excellence" (Peters and
Waterman 2004) in the sense of a corpo-
rate "habit" shared throughout the work
force. A clinical culture that embraces clin-
ical research has woven within its fabric the
strands that lead to clinical excellence. Is this
really so? In the UK's National Health
Service, for example, there is a significant
difference in the number of publications
listed in the US National Library of
Medicine's PubMed database for the last five
years between the ten best and ten worst
performing hospitals (Figure 2). So how
might the link between clinical research ac-
tivity and excellence arise?

History has repeatedly shown us that, un-
encumbered by external oversight of either
clinical efficacy or financial probity, clini-
cians offer therapy based on “a moral com-
mitment to intervention...even in the ab-
sence of reliable knowledge” (Freidson
1988) resulting in a geographical variation
in clinical practice inexplicable by the de-
mographics of disease (Millenson 1997).
Even in the face of convincing evidence clin-
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Figure 1. A search for
“brand” in the title text
of articles in EBSCO
Host's '‘Business Source
Premier’ database yield-
ed 29,504 publications
between 1942 and 2010,
of which 4,317 were
peer-reviewed. The lat-
ter, up to 2009, are
shown here by year of
publication.

ical practice has been slow to change, with
a significant financial and human cost at-
tached to the laggard’s professional auton-
omy. The current challenge is therefore “to
promote the uptake of innovations that have
been shown to be effective, to delay the
spread of those that that have not yet been
shown to be effective and to prevent the up-
take of ineffective innovations” (Haines and
Jones 1994), with the aim of maximising
efficacy and minimising costs. The factors
that determine the evidence-based migra-
tion of practice are acknowledged to be
complex, poorly defined and inter-twined,
and relate to the innovation, the adopters,
the process of diffusion, the organisation,
and the extra-organisational environment
(Greenhalgh et al. 2005). An environment
in which management-supported multi-dis-
ciplinary research is the norm will have at-
tributes that have been shown to facilitate
the adoption of innovative practice. These
include familiarity with the process of
sourcing, collating and appraising research
evidence; an instinct to question tradition
or convention; an enhanced capacity to ab-
sorb new knowledge; and enlarged hori-
zons in which the possibilities of alterna-
tive strategies can be seen (Greenhalgh et
al. 2005). Moreover an organisation that is
comfortable with the evaluation of experi-
mental therapies is less likely to view change
with suspicion. Participation in the devel-
opment and evaluation of new strategies
also enhances uptake (Greenhalgh et al.
2005), as was shown in the evaluation of

the National Cancer Institute’s ‘Community
Clinical Oncology Program’ for the man-
agement of breast cancer. When this was
evaluated in 1995 the investigators com-
mented “[oncologists who participated in
ongoing clinical trials] were more likely to
adopt the new treatment, adopted it at a
much faster rate, and were less likely to
abandon the state-of-the-art treatment af-
ter initial use (Warnecke et al. 1995).”
Useful by-products of research arise from
the process by which the results of this ac-
tivity are disseminated and include the gen-
eration of an institutional reputation for in-
novation and the production of national
‘opinion leaders.” Positive influence from
the latter has also been shown to help with
the adoption of change (Greenhalgh et al.
2005) and, if nationally recognised, can re-
sult in the organisation acting as a ‘pace set-
ter’, rather than having to adopt innovations
developed by others.

Clinical research activity can also have ben-
efits at the bedside for both patients and
staff. There is evidence of better outcomes
for patients who participate in clinical stud-
ies compared to those who do not
(Braunholtz et al. 2001; Robinson et al.
2009; Hallstrom et al. 2003), whilst the
presence of additional research staff pro-
vides additional flexibility of rostering, and
the availability of research-related assays or
equipment enhances the interest and edu-
cational value of the clinical environment.
An enhanced profile from a presence on the

national research stage improves both the
quantity and quality of job applicants, eas-
ing recruitment. Similarly, a vibrant and in-
quisitive clinical atmosphere associated with
innovations recognised nationally contribute
to job satisfaction, organisational pride and
an ‘esprit de corps’ - qualities more related
to employee satisfaction than either wages
or benefits (Charmel 2009), with knock-
on benefits in terms of enhanced produc-
tivity, reduced absenteeism, and reduced
staff turnover. So if clinical research activi-
ty is a route to clinical excellence what are
the barriers to clinical research and how

might these be overcome?

National Strategy Level

In the UK the importance of clinical re-
search in improving both the quality and
cost-effectiveness of healthcare have only
been recently recognised. In 2006 the gov-
ernment published ‘Best Research for Best
Health’ (2006), an important and far-reach-
ing review of the UK’s national clinical re-
search strategy. Two key strands of this re-
view were, on the one hand, the
restructuring of national R&D funding and,
on the other, simplification of the research
governance process.

Historically R&D funding included the
‘Service Increment for Teaching and
Research’, the ‘Locally Organised Research
Scheme’ research budgets managed by the
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Figure 2. Box and whisker plots showing the
median (bar), interquartile range (box] for the
number of publications listed for each hospital
since May 2005 in the US National Library of
Medicine’'s PubMed database. Data is from the
ten best and ten worst performing hospitals out
of the UK's 169 hospitals providing acute and
specialist care. Aggregate score for quality, as
judged by the UK's Care Quality Commission,
was calculated by assigning a score of 1 to 4 for
the CQC's labels of ‘Weak’, ‘Fair’, ‘Good" and
‘Excellent’ in the "Quality of Service” and "Use of
Resources’ categories for the financial years
2005/06, 2006/07, 2007/08, and 2008/09 for a
possible maximum score of 32. Aggregate
quality scores ranged from 10 to 13 and 29 to
32 for the ten worst and ten best hospitals, re-
spectively. The number of papers published
since May 2005 was significantly greater for the
ten best hospitals ([median 54, interquartile
range 11.5 to 109.5) compared to the ten worst
hospitals (median 7.5, interquartile range 1.5 to

22.25; Man-Whitney test, p = 0.02).

Department of Health and the Regional
Health Authorities, as well as specific allo-
cations to the London Postgraduate Special
Health Authorities. Following the Cullyer
Report in 1994 these allocations were
brought together in 1998 as the ‘NHS R&D
Levy’, but the fairness and appropriateness
of these allocations was open to question
and the potential for recipient organisations
to divert these funds to front-line activities
made this an ineffective way of supporting
research. Starting in April 2006, therefore,
the ‘NHS R&D Levy’ was gradually with-
drawn in a three year transitional arrange-
ment and, over the same period, an increas-
ing source of funding became available
through the UK’s newly formed National
Institute for Health Research (NIHR) sup-
porting NIHR Infrastructure, NTHR Faculty,
NIHR Programmes and NIHR Systems.
Much of this funding is now disbursed as
targeted and auditable grants; a mechanism
resistant to diversion by recipient health-
care organisations. However, funding to
meet the NHS Service Support Costs of
NIHR studies is now channelled through
25 ‘Comprehensive Local Research
Networks’ and 6 “Topic Specific Networks’
but still paid to healthcare organisations,
rather than investigators. These allocations
are now within the gift of regional, variably
efficient, potentially partisan, quasi-au-
tonomous organisations on the one hand,
and delivered to investigators via cash-
strapped hospital management, on the oth-

er. For some critical care units this arrange-
ment has allowed the recruitment of re-
search nurses, enabling them to participate
in national and local studies. For others,
however, funds meant to support research
have failed to reach the investigators.
Evidence that this is the case comes from a
recent UK-wide survey conducted prior to
the 2009 meeting of the UK Critical Trial
Forum which showed that although 78%
of the respondent’s hospitals had recruited
critical care patients into a study, only 45%
employed a research nurse (Mackenzie et
al. 2010). When negotiations between the
hospital and CLRN are unsatisfactory, there
may be recourse for action by appealing to
the Network Board or, failing that, through
the CLRN complaints and governance route.
On the other hand, persuading a hospital
not to help itself to an overly generous pro-
portion of the funding cake is a different
matter, particularly if the hospital is one of
the new breed of autonomous Foundation
Trusts, answerable only to Monitor. Under
these circumstances there may be little re-
searchers can do to change attitudes and
without a proven track record in clinical re-
search or ‘big names’ to secure high value
and prestigious, clinical research grants, the
situation is a ‘Catch 22’.

The Integrated Research Application System
(IRAS) was introduced in 2008 as a web-
based platform designed to prevent duplica-
tion of data collection for clinical research

regulatory approvals in the UK. Although this
has simplified the process the regulatory bur-
den in the UK remains substantial, to the
point that the proportion of the world’s clin-
ical trials conducted in the UK fell 66% from
2000 to 2006, and the number of National
Research Ethics applications fell 35% from
2004/5 t0 2009/10. In January 2010 the UK
Academy of Medical Sciences (AMS) ex-
pressed concern about the negative impact of
the regulatory burden, a view echoed more
recently by the BMA’s annual Conference of
Medical Academic Representatives, and on
the 25th March 2010 the AMS was asked by
the then Secretary of State for Health, Andy
Burnham, to review regulation and gover-
nance in this area. Nevertheless regulatory
burden will remain until this review is com-

pleted and its conclusions acted upon.

Organisational Level

In the UK Government-set targets have be-
come the measure by which hospitals are
judged, forcing resources to be focused on
meeting these targets. Without specific incen-
tives, therefore, or a visionary understanding
of the medium- and long-term benefits of
clinical research, hospital managers are un-
willing to provide effective support in a num-
ber of ways (Table 1). Reporting by hospitals
of the number of research participants, de-
scribed in the NHS Operating Framework for
2010/11, may help a little but without
stronger incentives little is likely to change in
the immediate future.
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Table 1. Organisational

Barriers to Clinical Research.

e Reduced ability to acquire and
appraise new knowledge (re-
duction in library staffing, re-
duction in library opening
hours, increased costs for
photocopying or inter-library
loans, reduced access to
sources of literature)

Failure to recognise research
as a legitimate work-time ac-
tivity for clinical staff
Unwillingness to provide es-
sential support services for
clinical research, for example
from pharmacy (receiving,
stocking, and dispensing trial
medication) or clinical labora-
tory services (handling and
storage of research specimens)
Unwillingness to release staff
for secondment to internal
research posts
Unwillingness to provide of-
fice space for research staff
to work and store research-
related files and records

Between 2001 and 2006 there has been a
12.5% reduction in the total number of clin-
ical academics, defined as those with a sub-
stantial proportion of their job allocated to
research. Within anaesthesia, the parent dis-
cipline of most of the UK’s intensivists, clin-
ical academic posts have fallen by 11% in
the period 2000 to 2005 and two depart-
ments have closed entirely (Pandit 2005).
In general, the decline in academic medi-
cine has been attributed to disincentives to
entry and barriers to progression (Bell
2003). In addition academic anaesthesia has
fallen out of favour within universities be-
cause of its marked inability to attract sig-
nificant research funding3 or to score high-
ly in the Research Assessment Exercise
(RAE), a system that determines a univer-
sity’s income from Higher Education
Funding Councils (HEFC) for research ac-
tivities and infrastructure. It remains to be
seen whether changes to the training struc-
ture for clinical academics, described in the

Walport Report (Academic Careers Sub-
Committee of MMC and the UKCRC,
2005), will have the desired effect with re-
gards to recruitment and retention, or
whether academic anaesthesia can be resus-
citated by the Royal College of Anaesthetists’
2005 strategy (Pandit 2005).

Non-academic consultant medical staff in the
UK may have 21-25% of their working week
allocated to ‘research, teaching, audit and
continuing professional development’, but
little could realistically be achieved with the
pro-rata research allocation of 2.5 hours per
week. Insufficient time for research was iden-
tified by a number of respondents in the UK
Critical Care Trials Forum (UKCCTF) 2009
survey as a reason for not participating in re-
search (Mackenzie et al. 2010). Given that
research would thus entail the commitment
of non-NHS time, competing with time more
lucratively spent in the private health sector,
it is not surprising that only 10-15% of NHS
anaesthetic consultants (Pandit 2005) express
any interest in research. As clinical research
has always played a very minor role in anaes-
thetic training in the UK few critical care cli-
nicians have any expertise in research
methodology, such as formulating an appro-
priate research question, study design, secur-
ing funding, or analysing data. These were
all identified in the UKCCTF survey as areas
where support and education would be ap-
preciated (Mackenzie et al. 2010). Where re-
gional or national collaboration might have
provided access to these missing skills, it ap-
pears that this is currently impeded by re-
gional rivalries and distrust. Nevertheless, the
future of large-scale clinical trials will only
be possible through regional collaborations
amongst like-minded clinicians as in, for ex-
ample, the West Midlands, or by national col-
laborations supported by the UK’s Intensive
Care Society or brought together through the
UK’s Clinical Trials Forum.

In modern healthcare the pursuit of excel-
lence is as much a commercial, as a profes-
sional, imperative and is best achieved in a
culture that embraces clinical research.
National and organisational strategies must
nurture and facilitate multi-disciplinary par-
ticipation in clinical research.
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CRITICAL CARE IN THE UNITED KINGDOM:

AN INTERVIEW WITH
PROFESSOR JULIAN BION

- Part One

Professor of Intensive Care Medicine at the University of
Birmingham, Prof. Julian Bion also has an honorary con-
sultant appointment with the University Hospital in
Birmingham. He also has a number of high-profile na-
tional and international roles in the field of intensive
care, including being an Editorial Board Member of ICU
Management and is a former President of the European
Society of Intensive Care Medicine (ESICM).

One of the most significant national proj-
ects Prof. Bion is currently involved in is set-
ting up a new faculty of Intensive Care
Medicine for the United Kingdom. This is
seen as a major step forward for the disci-
pline as a whole, and will have some impact
on helping to establish Intensive Care
Medicine as a recognised discipline at the
European level — as a multidisciplinary spe-
ciality. In the first of this two-part interview,
Prof. Bion shares his views with Managing
Editor Sherry Scharff on the evolution of the
discipline, the challenge of integrating care,
and battling bugs in UK hospitals.

5.5, Are there particular issues you deal
with in the UK that are unique from oth-
ers around the world?

J.B. There are a number of things, which dis-
tinguish the United Kingdom, and while not
unique to the UK, when you put them togeth-
er as a package it makes the healthcare picture
in this country a much more interesting one.
I think first of all, there have been major so-
cial changes in the United Kingdom over the
last 30-40 years, which could probably be best
summarised as a questioning of authority. This
has resulted in a lot of medical care now be-
ing negotiated rather than mandated. What I
mean by that is that patients and families now
expect much more communication, more ex-
planation, which I wholeheartedly endorse.
In my opinion, this is much preferred over
the scenario of 50 years ago, where the doc-
tor was always right. Of course, the challenge
is that you need to spend much more time in

providing a thorough explanation, listening,
discussing... and while I think that is funda-
mentally important, and I wouldn't think to
surrender it for a moment, time isn’t always
on our side. Our working hours, for the sen-
ior staff and consultants, are very arduous; we
certainly do not adhere to Furopean working
time directive standards.

The second is that intensive care research
in the UK is really starting to take off. It has
been a very long time in coming because it
has been difficult to access research fund-
ing but with the establishment of the
National Institute for Health Research
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the director of which is Prof. Kathy Rowen
and that has provided us with tremendous-
ly important case mix data which provides
the basis for health research and quality im-
provement to some extent, although they
are not yet developed, the basis for a quali-
ty accreditation process.

An exciting recent development has been
the establishment of the faculty of Intensive
Care Medicine, led by the World College of
Anaesthetists with representation from all the
royal colleges, and we have just established
the board for the faculty. We will be holding
our first meeting before the end of the year.

“This has resulted in a lot of medical care
now being negotiated rather than mandated.’

(NIHR), critical care now has its own spe-
cific support mechanism for research, which
makes it a bit easier to engage funders and
to provide some sort of infrastructure for
clinical research, so that has been very im-
portant. We have a professional network of
specialty groups for critical care under the
umbrella of the NIHR, which is being
chaired by Prof. Tim Walsh. The Intensive
Care Society has its own critical care research
forum and we also have an informal critical
care trials group which meets every year,
which is just an informal collaboration of
researchers. We also have the Intensive Care
National Audit & Research Centre (ICNARC),

We still have to elect a dean of the faculty, but
since we have a faculty, we have, for the first
time, a formal presence in both undergrad-
uate and post-graduate training to support
the professional presence that has been pro-
vided through the intensive care society, so it
is a very important development for us.

S5.5. What poses the greatest threat to pa-
tients in ICU's?

J.B. I think the lack of integration of care
poses a very real threat to patients. The acute-
ly ill patient crosses many professional
boundaries and also presents an unstable
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state over time so you have three challenges
to overcome at once. The first is that patients
move from one location to another while in

think we haven’t quite learned how to man-
age this moving target effectively.

Birmingham provides a major centre for un-

“...lack of integration of care poses a very
real threat to patients.’

the hospital. They may be seen in their com-
munity, but often not by their GPs, because
their GPs no longer have to do on-call at
night, extraordinarily! So patients are picked
up by the emergency service, brought to the
emergency department and then must be
moved through (within four hours) to ei-
ther acute medicine admission wards or sur-
gical wards. In that transition, they often
move into the care of different individuals;
often junior staff if it is out of hours. If it is
a surgical patient, the patient enters theatre,
and then returns to a surgical ward. If their
condition deteriorates, then they may be
moved to intensive care or even go directly
to intensive care from theatre. Medical pa-
tients go from the medical admissions unit
to the acute medical unit and from there to
a medical ward and from there to an inten-
sive care if they deteriorate. After intensive
care, the majority will recover (with an over-
all 20-30% morality rate) and go back to a
ward. These are multiple transitions in space
and time and at the same time, patients are
enduring multiple transitions of doctors and
nurses because these people are now, apart
from the consultants doing shift work. So
the only constant is the specialist, the con-
sultant. The trainees will move- some shifts,
in emergency departments for example, start
at 6 pm in the evening and 2 am in the
morning and then you have a new shift start-
ing again at 2. These are pretty unfriendly
rotas, and while they satisfy the European
Working Time directives, they don’t do any-
thing for patient care or the trainees. So the
consultants have the responsibility of inte-
grating care, and it is really quite difficult to
do that.

The third element is as I've said, that the
patients condition is continuously chang-
ing- creating a moving target. These three
components make management of the acute-
ly ill patient particularly challenging. So I

derstanding how best to care for acutely ill
patients, because not only do we have the
largest patient catchment area anywhere in
the UK, we also have more patients than any
hospital in the UK, in addition to housing
the Royal Centre for Defence Medicine,
where all the conflict casualties come. We
are engaged with our military colleagues;
both physicians and nurses, learning from
the military experience and applying that
knowledge to the acutely ill patient gener-

implying that junior nurses are perfect and
beyond reproach and senior consultants are
useless or need to be carefully observed-I
don’t mean that at all. There is really an en-
vironment now, certainly, of widespread
awareness of the dangers of cross-infection,
and more willingness to follow the rules.

I do think, however, that self-discipline
and teamwork do continue to be areas,
which are problematic in all areas of health-
care, as they are here in the UK. So further
to simply adherence, implementation of best
practice is still an area for improvement.

One aspect that I am closely involved in
is the project, being led by the National
Patient Safety Agency, called “The Matching
Michigan Project”. This is a quality im-
provement study being funded by the de-
partment of health for two years, and I am
the clinical lead for England. It is focused
on reducing blood stream infections from
central venous catheters. Initially it is a proj-

“There is really an environment now, certainly,
of widespread awareness of the dangers of
cross-infection, and more willingness to

follow the rules.’

ically; so I think that is special area of ex-
pertise, which we are developing.

5.5. As this issue is focused on Problem
Bugs, can you comment on any specific
Hospital-acquired Infections with regards
to your institution, or the UK in general?

J.B. In the UK, we've seen a significant and
very satisfying reduction in MRSA infections
/MRSA bacteraemia, because that is the
benchmark. Some of that has come about
through routine measures and adherence to
basic standards of hygiene including the
ready provision of alcohol-based hand rubs
throughout the hospital. There certainly is a
great deal more awareness, I mean we are
not perfect, but there is a high level of ad-
herence and a greater willingness, for ex-
ample, of nurses and junior doctors to ques-
tion the behaviour of more senior staff. Of
course, that is just one example; I am not

ect for intensive care units, but we hope to
spread it throughout the whole hospital.
We are already experiencing a reduction in
blood stream infections from central ve-
nous catheters as a result of this. One of the
interventions is indeed a checklist, but even
more central to the success of this initia-
tive is showing people that there is a prob-
lem worth addressing, as not everyone
thought there was. Providing data is trans-
forming critical care. Using a checklist as
a means of promoting best practice is im-
portant but we also included a range of
other behavioural measures focused on im-
proving patient safety. This database that we
are creating pools information from other
centres in Spain, Australia, among others,
and we are working very closely with Prof.
Pronovost in the US, who is one of the ad-

visors on the project. m

For more information: www.patientsafetyfirst.nhs.uk
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Facts & Figures

Full name: Swiss Confederation (26 ‘Cantons’)
Population: 7.72 million (International Monetary Fund,
2008)

Capital: Bern

Largest city: Zurich

Area: 41,284 sq km

Major languages: German, French, Italian, Romansch
Major religion: Christianity

Life expectancy: 79 years (men), 84 vyears (women)
(UN)

Monetary unit: Swiss Franc

GNI per capita: 59,880 dollars (World Bank, 2007)
Population profile

About 7.7 million people lived in Switzerland in 2008.
The most striking demographic feature is the increase in
the proportion of elderly people. As the large birth
cohorts of the late 1940s approach retirement age, the
number of people in Switzerland 65 and over is expect-
ed to grow. The birth rate in Switzerland was the aver-
age for Eur-A in 2003. Natural population increase and
net migration in Switzerland are above the Eur-A aver-
ages.

Life expectancy (LE) and healthy life expectancy (HALE)

From 1980, life expectancy in Switzerland rose about
4.7 years, to 80.6 in 2002. Infant and neonatal mortality
rates have remained stable below European averages
since the mid-1990s. According to WHO estimates, a
person born in Switzerland in 2002 could expect to live
80.6 years on average: 83.3 years for women and 77.7
years for men.
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SPECIAL FOCUS

ON ESICM CONGRESS

The 23rd Annual Congress of the European Society of Intensive Care Medicine held in
Barcelona, Spain is one of the major intensive care meetings taking place in 2010. It
features 10 parallel sessions including over 500 lectures, presentations, debates,
round table discussions, tutorials and interactive educational sessions.

Presentation of original research is one of the priorities of this series of congresses,
as a result upwards of 1000 oral and poster presentations of unpublished research

are on display.

One unique feature of this years’ congress
is the addition of the LIFE campaign.
Besides positive patient outcome, expres-
sion of satisfaction or gratitude in letters
sent by patients or their families is one of
the most important rewards for caregivers
in our ICUs. With the LIFE campaign, the
ESICM aims to Link Intensive care to
Family Experience.

Intensive care professionals from all
countries were asked to contribute to LIFE,
to submit letters from patients or their fam-
ilies, respecting patients privacy, as a testi-
mony of the intense human relationships
that arise in the ICU. All letters are displayed
on the walls of the congress centre, in their
original language, to be read by congress
attendees. On the opening day of the

Barcelona Congress, five letters will be
drawn among those selected by members
of the ESICM Council on the basis of their
emotional content and of the human val-
ues highlighted. Submitters of these five
letters will receive a free registration to the
24th Annual Congress of the ESICM to be
held in Berlin in 2011.This is a unique op-
portunity to connect the general public to
our specialty through stories of patients
that recognise the devotion and excellence
of intensive care professionals. Campaigns
such as LIFE help us highlight the outstand-
ing commitment of critical care teams to
save lives.

The 23rd Annual Congress in Spain offers
a rare combination of thematic presenta-

tions, education, discussion and debate
of new data as well as innovative and re-
sponsive features. These elements, in ad-
dition to the entertaining social pro-
gramme and the exciting host city,
Barcelona, create an intoxicating mixture
that makes this congress an event that
should not be missed. |

Rui Moreno,
ESICM President

Jean-Daniel Chiche,
Chairman of the ESICM

Congress Committee

Andrew Rhodes,
ESICM President-elect

Continued from page 37

Exchange Portal (IEP). Initially conceived as
a means of supporting the sharing of im-
ages and associated reports between hospi-
tal trusts and NHS-commissioned independ-
ent sector healthcare providers, NHS
feedback led to the scope of the IEP to be
widened so that it can be used to support
image sharing between NHS trusts.

As with PACS Exchange, IEP involves the
routing of images (and reports) via a cen-
trally managed router. The service is based
on an established referral relationship be-
tween the requester, sender and recipient.
By the end of January there were 54 trusts

and four independent sector healthcare
providers able to use IEP for sending and re-
ceiving imaging studies and we are work-
ing to have 120 trusts live with the system
by the end of March.

Image router solutions like the Image
Exchange Portal and PACS Exchange are set to
become the prime image sharing solutions
within England, at least for the next few years.

In conclusion, solutions that allow clinicians

to “View it, Source it” are meeting a need at

local, regional and — in the future — national
level. The missing part of the equation is “Find
it” and the feasibility of including a patient’s
imaging history in the summary care record
is being investigated. The current available so-
lutions are helping trusts to reduce the time,
cost and effort of moving images around, pro-
tecting patient information and freeing-up
staff to perform other activities In the past,
many of these images would have been burned
onto CDs, requiring many hours of staff time.
Now, electronic solutions are beginning to en-
sure that images and reports are safely shared
electronically in a matter of minutes.
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AGENDA

NOVEMBER 2010

5-6 I'st ESA Autumn Meeting 2010
Budapest, Hungary
www.eurodnaesthesia.org

16-18 Doppler-Echocardiography in Intensive Care Medicine
Brussels, Belgium
www.intensive.org

30-2 |6th Postgraduate Refresher Course
Brussels, Belgium
www.intensive.org

DECEMBER 2010

2-4 Resuscitation 2010
Porto, Portugal
www.congress.erc.edu

5-8 Respiratory Monitoring
Rome, Italy
www.intensive.org

JANUARY 2011

I15-19  Society of Critical Care Medicine (SCCM) Annual Congress
San Diego, California, US
WWW.SCCM.Org

19-20 IT @ Networking 201 |
Brussels, Belgium
www.hitm.eu

FEBRUARY 2011

24-26 | 6th International Symposium on Infections
in the Critically Il Patient
Porto, Portugal
www.infections-online.com

MARCH 2011

22-25  3lst International Symposium on Intensive
Care and Emergency Medicine
Brussels, Belgium
www.intensive.org

JUNE 2011

I1-14 Euroanaesthesia 201 |
Amsterdam, the Netherlands
www.euroandesthesia.org

I15-17  SSAI 31st Congress on Anaesthesiology
and Intensive Care Medicine
Bergen, Norway
www.ssai201 [.com
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