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Editor-in-Chief
ICU Management

Head Department

of Intensive Care
Erasme Hospital / Free
University of Brussels
Brussels, Belgium

jlvincen(dulb.ac.be

Even in a world full of innova-
tion, developments and advanced
intensive care medicine, there are
areas and issues within the realm
of critical care that are over-
looked, at least on a comprehen-
sive scale. As more studies and re-
search projects are completed, and
new experiences and knowledge
are shared across the speciality,
the quality and standard of inten-
sive care medicine and processes
are improving in bounds on many
levels. Still though, grey areas and
hidden cracks are present in the
framework, many of which are
being explored by researchers and
physicians in the hope of resolv-
ing some questions, raising
awareness of existing disparities
or gaps in care, and supporting
positive change.

One area of intensive care med-
icine that warrants further recog-
nition and research is that of the
relationship between the sex and
gender of a patient and the inten-
sive care they receive. This is the
topic of focus in this issue of ICU
Management, with the first arti-
cle from Jennifer Innis and Dr.
the

University of Toronto, Canada,

Arlene Bierman, from
suggesting application of a sex
and gender lens to quality im-
provement, in order for care ac-
cess, quality, and outcomes across
genders to be optimised. Second
in our Cover Story is a stimulat-
ing article entitled “Unraveling
the Effect of Gender on ICU
Mortality”. Dr. Irit Nachtigall and
her team express the importance
of a more detailed understanding
of differences in clinical presen-
tation, course of diseases, and
cure processes in patients of dif-
ferent gender, with much of the
research they present centring on
response to sepsis.

This focus on the sex and gen-
der of a patient is subsequently
brought across to our Nutrition se-
ries. Here, Dr. Sandra Stapel and
her colleagues from VU University
Medical Center in the Netherlands
describe several gender differences
that relate to optimal nutrition in
intensive care, including their hy-
pothetical implications for the pa-
tient. Another specially focused nu-
trition piece, “Perioperative
Nutrition in Upper Gastrointestinal
Cancer Patients”, follows, in which
Prof. Christophe Mariette provides
current information and advice.
Knowledge of the nutritional sta-
tus of individual patients in this
sub-group is expressed as essential
not only in identifying malnour-
ished and non-malnourished pa-
tients, but also in allowing treat-
ment adaptations along each step
of the multimodal oncological
treatment path, with standard en-
teral nutrition (EN) and im-
munonutrition serving as a com-
plementary therapeutic limb.

As we move into our Matrix sec-
tion, we look at a topic explored
in our Cover Story, sepsis, from a
different angle. Here, Drs. Marc
Leone, Benoit Ragonnet and
Claude Martin portray in compre-
hensive detail the proper use of va-
sopressors in septic shock, putting
across key learning points.
Following this, another infection,
this time ventilator associated
pneumonia (VAP) is the focal
point. Drs. Andrea Coppadoro,
Riccardo Pinciroli, and Lorenzo
Berra look at innovative strategies
for preventing the infection by tar-
geting the role of the endotracheal
tube as the main pathogenic fac-
tor involved in its development.
Drs. Mariam Alansari and Khalid
Maghrabi from Riyadh, Saudi
Arabia, write the final feature in
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this section, which focuses on im-
aging efficacy. They put forward
that unnecessary chest x-rays need
to be eliminated and replaced by
an alternative technique. As well as
suggesting guidelines for efficient
routine and on-demand x-ray use,
they also propose ways in which
future studies on the subject can
be best designed.

Prof. Andrew Rhodes is the sub-
ject of our interview, which focus-
es on his aspirations and recent
achievements as President of the
European Society of Intensive Care
Medicine (ESICM). Then, in our
management section, I question
the role of intermediate care units
in reducing costs and improving
outcomes, and suggest rather that
efficiency could be improved by
combining intermediate care and
intensive care in one unit.

To conclude, our Country Focus
features two articles that examine
the Portuguese healthcare sector.
The
Alexandre Boto and Fernando Leal

first, written by Paulo
da Costa, assistants to the Minister
for Health, provides a comprehen-
sive overview of healthcare in the
country, including a proposed sus-
tainability plan from the national
Ministry of Health. Second is a fea-
ture from Drs. Luis Coelho and
Jodo Gouveia that concentrates on
the intensive care sector. They dis-
cuss recent challenges in the
Portuguese sector, some of which
other countries are also enduring,
such as those stemming from the
economic crisis and an ageing
population, and look at areas
where new strategies are needed.

Please send your responses to me at
editorial@icu-management.org.
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NEWS

INDUSTRY NEWS

European STEMI Guidelines Emphasise Care Coordination

The European Society of Cardiology (ESC) guidelines for the manage-
ment of patients with acute ST-elevation MI (STEMI) anticipate spurring
efforts to improve the speed and efficiency of STEMI care in Europe.

The new recommendations, which were announced at the
European Society of Cardiology 2012 Congress on 26 August, sug-
gest a new standard for time from medical contact to ECG of 10
minutes. Two hours is the limit of acceptable delay for a patient trans-
ferred from a non-PCI (Percutaneous Coronary Intervention) cen-
tre to a PCI centre, though the target should be 90 minutes, suggest
the guidelines. If PCI within two hours of presentation appears to
be impossible, then fibrinolysis should be administered within 30
minutes, it is recommended.

The guidelines suggest that if fibrinolysis succeeds, angiography
can begin with the expectation of PCI within three to 24 hours. If
fibrinolysis fails, the interventionalist should consider PCI admis-
sion as quickly as possible.

Europe does not yet have a pan-European STEMI registry, but
some countries have national registries, highlighted Dr. Gabriel Steg,
chair of the task force that wrote the new recommendations.

The guidelines recommend implanting drug-eluting instead of

RESEARCH NEWS

bare-metal stents in patients who are not contraindicated for dual
antiplatelet therapy and are likely to stick to their prescribed regi-
men. They also advise newer antiplatelet drugs, such as prasugrel or
ticagrelor over clopidogrel.

The document also supports employing transradial catheterisa-
tion rather than the transfemoral approach, but only in the hands
of experienced operators.

Many areas in need of further research are identified in the guide-
lines, ranging from questions about early prehospital care to long-
term management.

The new document replaces the guidelines released in 2008 and
complements the non-STEMI treatment guidelines released at last
year's ESC congress.

WW \\.me(k(ape.com
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Elevated Glucose Levels Predict Mortality in Pneumonia Patients

Non-diabetic patients who have elevated serum glucose levels when
they are admitted to the hospital presenting community-acquired
pneumonia (CAP) have an increased risk of dying within 90 days
compared with normoglycemic patients with the same illness, sug-
gest studies presented at the European Respiratory Society (ERS)
2012 Annual Congress in Vienna, Austria, on 2 September.

High serum glucose levels predispose people to CAP by increas-
ing the risk for aspiration, decreasing immunity, and causing im-
paired lung function, a Community Acquired Pneumonia
Competence Network (CAPNETZ) study has found.

The study, headed by Dr. Philipp M. Lepper from the University
Hospital of Saarland in Homburg, Germany, evaluated whether acute
dysglycaemia could predict a poor outcome in patients with CAP
who had not been diagnosed with diabetes.

"Increased serum glucose levels at admission is a risk factor for
death among patients with community-acquired pneumonia. The
risk for mortality starts to increase when serum glucose levels are
slightly increased but remain below the defined threshold for overt
diabetes," Dr. Lepper explained.

The study used data from 6,891 adults with CAP who were en-
rolled in the prospective CAPNETZ study from 2003 to 2009. Uni-
and multivariable hazard ratios (HR) were adjusted for sex, age,
body mass index, current smoking status, and CRB-65 (new onset
of confusion,; respiratory rate of 30 breaths/min or greater; systolic
blood pressure of 90 mm Hg or less, or diastolic blood pressure of
60 mm Hg or less; and aged 65 years or older). CRB-65 is a clini-

cal prediction rule that grades the severity of CAP in terms of 30-
day mortality.

On multivariate analysis, it was determined that an elevated glu-
cose level at hospital admission was an independent predictor of
28-,90-, and 180-day mortality in CAP patients. In fact, increasing
glucose levels corresponded to increasing risk for death from CAP
The study did not establish a causal relation between glucose levels
and increased mortality risk in patients with CAP

At the time of hospital admission, patients who had glucose lev-
els from 6 to 11 mmol/l were considered to have mild acute hy-
perglycaemia and patients who had glucose levels of 14 mmol/1 or
more were considered to have acute hyperglycaemia. In all, 40% of
CAP patients presented with hyperglycaemia. The majority (62%)
of the patients were male, and average age was 60 years.

Patients with mild to moderate hyperglycaemia had a significant-
ly higher HR for mortality at 90 days (1.55; 95% confidence inter-
val: 1.18-2.04; P<.001) than patients with normal glucose levels
at hospital admission. In patients presenting with acute hypergly-
caemia, the HR increased to 6.04 (95% confidence interval:
4.18-8.74; P<.001).

"CAPNETZ is the largest trial to look at hyperglycemia as an in-
dependent risk factor for increased risk of death from pneumonia,”
said Dr. Lepper.

The CAPNETZ study was funded by the German Ministry of Education and Research,
BundesministerjumfiirBildung und Forschung.
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Cover Story: Gender

SEXIN THE ICU: ELIMINATING GENDER-
BASED DISPARITIES IN CARE

Jennifer Innis, NP, MA

Lawrence S. Bloomberg
Faculty of Nursing

Institute of Health Policy,
Management and Evaluation
University of Toronto
Toronto, Ontario

Arlene S. Bierman, MD, MS

Keenan Research Centre
Li Ka Shing Knowledge
Institute

St. Michael's Hospital
Lawrence S. Bloomberg
Faculty of Nursing
Department of Medicine
University of Toronto
Toronto, Ontario

Arlene.Bierman(dutoronto.ca

The time has come to apply a sex and gender lens to quality improve-
ment in ICU care, considering not just biological differences but also
potential gender bias from decision makers, among other factors. The
authors of this article explore the current context of quality standards
and indicators, and assess how access, quality and outcomes across

genders can be optimised.

Introduction

Great strides have been made throughout Europe and
North America in improving the quality and outcomes
of care in the intensive care unit (ICU). Quality im-
provement interventions, including the use of care
bundles, have increased adherence to evidence-based
guidelines for ICU care. Meanwhile, validated quality
indicators—for example, rates of ventilator-associated
pneumonia (VAP) and central venous catheter-related
bloodstream infections—facilitate measuring and mon-
itoring improvement in critical care settings (McMillan
et al. 2007). The European Society of Intensive Care
Medicine (ESICM) has released a set of consensus in-
dicators assessing structure, process and outcomes of
ICU care, to be used in improving the safety and qual-
ity of care provided to critically ill patients (Rhodes et
al. 2012), whereas in the US, quality indicators rele-
vant to ICU care have been endorsed by the National
Quality Forum (National Quality Forum, 2003).

Indicators of ICU care have also become the focus
of attention of regulatory bodies seeking to contain
costs and improve quality and safety of hospital care.
Some of these efforts have been controversial.
(Pronovost et al. 2008)

In the US, indicators of ICU care have been included
in accreditation standards of the Joint Commission on
Accreditation of Healthcare (JCAHO, 2005). In Ontario,
Canada, rates of VAP and central-line infections are pub-
licly reported with the goal of encouraging hospitals to
reduce often-avoidable complications (Ministry of Health
and Long-Term Care, 2012). Performance on indicators
of ICU care have been linked to financial incentives in
the US and the UK. Since 2008, with Medicare as the
payer in the US, hospitals have no longer been reim-
bursed for care related to a list of “preventable” compli-
cations (Centers of Medicare and Medicaid Services,
2007). In the UK, in 2008, the Commissioning for

Quality and Innovation payment system (CQUIN) was
introduced to link payment to hospitals with good per-
formance (Department of Health, 2008).

The Role of Sex and Gender

At the same time there is a growing body of literature
on important sex- and gender-based differences relat-
ed to critical care (Table 1),which could help to im-
prove healthcare and patient outcomes.

In this article, we define “sex-based differences” as

“Presently, increased awareness
of gender differences,
routine sex stratification of
quality indicators, and gender
sensitive approaches to
clinical decision making can
all help increase gender
equity in the ICU”

biological differences which may influence disease pat-
terns and responses to treatment, while “gender differ-
ences”’ relate to the social context, which influences
health, social and economic resources, as well as access
to and experiences with care. Animal studies have found
sex-based differences in immune response, and clinical
studies have suggested sex-based differences in sepsis in-



cidence and response among critically ill pa-
tients (Fowler et al. 2009). Multiple studies
have found gender-based disparities in ICU
admission rates and care delivery patterns.
In other areas of medicine too, sex and
gender differences in health and healthcare
have been the focus of much attention. For
example, sex-specific recommendations are
included in many guidelines for the man-
agement of cardiovascular disease, while
gender-based disparities in performance on
widely used quality indicators for the man-
agement of ischemic heart disease and its
risk factors have been well documented
(Mosca et al. 2011). However, much less at-
tention has been paid to addressing identi-
fied sex and gender disparities in ICU care.

Gender-Based Disparities in Care

Gender disparities in ICU admission have
been observed in both Europe and North
America. Studies from Canada, Finland and
Austria found that after controlling for ill-
ness severity, women were less likely to be
admitted to an ICU than men (Fowler et al.
2007; Reinikainen et al. 2005; Valentin et al.
2003). Women have also been found to
have a higher severity of illness on admis-
sion and shorter lengths of stay in the ICU
than men (Valentin et al. 2003; Reinikainen
et al. 2005; Vezzani et al. 2011). Older
women appear to be at the highest risk for
being denied ICU care. After controlling for
potential confounders, Fowler and col-
leagues found that women over 50 years of
age were not only less likely than men in
the same age category to be admitted to an
ICU, but also had higher rates of mortality
(Fowler et al. 2007).

Women and men also differ in ICU
admission diagnoses. It has been found
that most often women are admitted with
a medical diagnosis and men following
elective surgery (Fowler et al. 2007).
Furthermore, following acute traumatic
injury, women have been found to devel-
op higher rates of acute respiratory dis-
tress syndrome (ARDS)
(Heffernan et al. 2011).

Once admitted to the ICU, there is evi-

than men

dence that female patients receive fewer

interventions compared with male
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Table 1. Sex and Gender Differences Related to ICU Care

Biology

cecece

Diagnosis

Sex differences in disease prevalence and immune response

Women are more often admitted with medical diagnosis and

have higher rates of ARDS after critical injury, while men are
more often admitted post elective surgery.

ICU Stays

Studies indicate higher rates of ICU admission for men, while

women have a higher severity of illness on admission and
shorter lengths of stay in the ICU.

Interventions

Women are less likely to receive common interventions

including mechanical ventilation, pulmonary artery
catheterisation, and central venous catheter insertion.

Health
Outcomes

Research

Women are at lower risk of contracting VAP.

The literature on sex differences in mortality after ICU
admission is mixed.

Women are often under-represented in critical care research.

patients. Several large studies have found
that female patients received fewer inva-
sive procedures, including mechanical
ventilation, pulmonary artery catheterisa-
tion, vasoactive medication use, and cen-
tral venous catheter insertion than male

patients, despite having the same or high-

some for women, and some finding no
sex-based differences. (Fowler et al. 2007;
Frink et al. 2007; Reinikainen et al. 2005;
Sperry et al. 2008). A French study found
that among patients who develop hospital-
acquired infections in the ICU, female gen-

der is associated with higher mortality

""There appears to be an interaction between
sex and age, with studies showing older
women to be at particular risk for less
aggressive care and suboptimal outcomes''

er severity of illness (Fowler et al. 2007;
Raine et al. 2002: Valentin et al. 2003).

Sex-Based Differences in
Critical Illness

Sex-based differences in ICU outcomes,
including mortality, have been found in
multiple studies. However, findings have
varied across studies, dependent on the
condition and age of patients, with some
studies finding a disadvantage for men,

(Combes et al. 2009). Male sex was found
to be an independent risk factor for VAP
(Zahar et al, 2009). Table 1 offers a sum-
mary of sex- and gender-based differences

in intensive care.

Factors Contributing to Sex-
and Gender-Based Differences
in Critical Care

Multiple factors may contribute to sex-
and gender-based differences in critical
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care (Bierman 2007):

1. Biology likely plays a role, as genetic
factors and sex hormones may
contribute to these differences.

Recent studies have concluded that sex
hormones influence response to stress

and injury (Berry et al. 2009; Heffernan
et al. 2011; Mohr et al. 2010);

2. Disease prevalence differs by sex,
which influences admission diagnoses;

3. Women tend to have higher levels of
comorbidity and disability, which can
influence both clinical decision making
and health outcomes;

4. There appears to be an interaction
between sex and age, with studies
showing older women to be at
particular risk for less aggressive care
and suboptimal outcomes;

5. Differences in decision making by
physicians, patients and their caregivers
may also contribute;

6. Gender bias, which has been shown to
contribute to gender-based differences in
cardiovascular care and orthopedic
surgery, may also play a role. This bias
may sometimes also lead to overuse of
invasive procedures in men; and

7. The under-representation of women in
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Introduction

Debates have long existed on whether gender might
either impact intensive care unit (ICU) outcome in
general or only in distinct patient populations. Studies
have enrolled patients without regard for a balance of
gender distribution; hence, results mainly based on
male patients have been used for females similarly.

"In past years, studies in

intensive care have revealed
very conflicting results
regarding gender-related
effects on outcome"'

One of the first sets of data that emphasised rele-
vant differences between genders described patients
with acute coronary syndrome. Goldberg et al. showed
that female patients presented with different symp-
toms in the initial phase of acute myocardial infarc-
tion (Goldberg et al. 1998). Furthermore, evidence
was provided that showed that discrepancies in initial
presentation led to differences in clinical outcome
(Srichaiveth et al. 2007). These and other results led
to the conclusion that there is a strong need to assess
gender effects to avoid possible differences in care
processes provided and in outcomes from therapeutic
measures. Consequently, this raised a first question that
only seems to be answered simply.

Is there a Clinical Outcome Difference
Between Genders in the ICU?

In past years, studies in intensive care have revealed
very conflicting results regarding gender-related
effects on outcome. Some authors have found female
gender to be associated with lower ICU mortality
(Ayanian and Epstein 1991; Adrie et al. 2007), some
have described equal outcome (Crabtree et al. 1999;
Wichmann et al. 2000) and others have shown sig-

nificant associations between female gender and
increased ICU mortality (Seymour et al. 2010;
Vincent et al. 2006; Mercado-Martinez et al. 2010).

For the specific subgroup of patients with infec-
tions, differences in outcome and course of sepsis
between genders cause equally controversial discus-
sions. A recent retrospective study from Mahmood
and colleagues showed that in a sample of more than
250,000 ICU patients in the US, female gender was
associated with lower mortality when comparing
patients under 50 years of age with an adjusted odds
ratio (OR) of 0.83 (95% confidence interval:
0.76-0.91) (Mahmood et al. 2012). The subset of
patients older than 50 years showed a different pic-
ture, however. Here, no difference in mortality was
found (adjusted OR: 1.02, 95% confidence interval:
0.98—1.06). Interestingly, for patients admitted with
sepsis there was a trend for higher mortality in
females, but this difference was not of a significant
level (adjusted OR: 1.07, 95% confidence interval:
0.99-1.16, P=0.08). Unfortunately, no data is pro-
vided for the subset of older females with sepsis as
age was found to interact with results.

Our own prospectively collected data evaluated
709 mainly elderly patients and demonstrated that
gender does not influence mortality in the main ICU
population. However, in the analysis of the subset of
patients with sepsis, female gender was significantly
associated with fatal outcome, with an OR of 1.966
(95% confidence interval: 1.045-3.701, P=0.036)
(Nachtigall et al. 2011). We were able to demonstrate
that males were more likely to suffer from infection
during ICU stay but that females had a relevant risk
factor for dying with an infection. Table 1 provides a
summary of study findings that show a link between
female gender and mortality.

Pathophysiology Traces

One of the hypotheses that tries to explain the under-
lying pathophysiology is related to sex hormone dif-
ferences, with etiology immune modulatory effects
by female steroid hormones discussed. Depending on
the hormone levels, oestrogen can be immune rein-
forcing or even anti-inflammatory. Oestradiol blocks
proinflammatory tumor necrosis factor (TNF), inter-
leukin (IL)-1 and IL-6 and, stimulates inhibitory IL-
4 and IL-10. In healthy conditions, especially at preg-
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Table 1. Selected Clinical Studies Evaluating Impact of Female Gender on Mortality and Derived Odds Ratios Giving
Risk for Female Patient Death Compared to Men

Population/ Measure

0dds Ratio Giving Risk for Female Patient Death

Compared to Men (95% Confidence Interval)

Adrie et al. (2007). Chest.
Matched cohort
N= 1692

Crabtree et al. (1999). JAMA.
Observational cohort
N= 892

Vincent et al. (2006). CCM.
Multicenter observation
N= 1177

Mercado-Martinez (2010). ICM.
Multicenter observation
N= 6,458

Mahmood et al. (2012). Crit Care.
Multicenter observation ;
N= 261255

Nachtigall et al. (2011). Crit Care.
Observational cohort,
N=709

Combes et al. (2009). Crit Care
Med. Observational cohort study
N= 1341

McGwinn et al. (2002). Shock
Observational cohort
N=1611

Magnotti et al. (2008).
J.Am.Coll.Surg
Trauma registry study;
N=35706

Severe sepsis /
hospital mortality

Surgical wards, patients with
infections / hospital mortality

Sepsis /
ICU mortality

Acute coronary syndrome /
ICU mortality

ICU patients /
ICU mortality

ICU patients /
ICU mortality

ICU patients with infections /
ICU mortality

Burn injury patients /
ICU mortality

Trauma patients /
hospital mortality

0.75 (0.57 - 0.97) p = 0.02 overall population
0.69 (0.52 - 0.93) p = 0.014; >50 years
1.01(0.52 - 1.97) p = 0.98; <50 years

1.32 (0.90 -1.94); p = 0.16 overall population
2.25(1.17 - 4.32) p = 0.02 pneumonia

14;(1.1-1.8)p=0.013

1.64(1.29 - 2.09)

0.83 (0.76 - 0.91); overall age <50
1.02 (0.98 - 1.06); overall age >50

1.277 (0.720-2.264) P=0.403; overall
1.909 (1.002-3.638) p=0.049, Sepsis subgroup

1.50 (1.11 - 2.03)

2.3 (1.4-3.8) < 60 years
0.9 (0.5-1.6) > 60 years

1.044 (0.912 - 1.196) p = 0.53

nancy level, oestrogen enhances nitric
oxide (NO) production by stimulating
the expression and activity of different
isoforms of nitric oxide synthetase
(NOS). In contrast, in the presence of
lipopolysaccharide (LPS), oestrogen
blocks the inducible NOS and conse-
the NO

Furthermore, oestrogen inhibits the for-

quently production.
mation of oxygen radicals and apoptosis.
On the postmenopausal level, oestradiol,
stimulates TNF, interferon (INF)-y and IL-
1B (Straub 2007).

In animal studies, there seems to be
consistency in the positive effect of
oestrogen on sepsis and shock caused by
trauma. In haemorrhagic shock and sep-
sis, female animals show less immune

suppression, higher IL-3 and IL-1 levels,
and better chances of survival than their
male counterparts (Wichmann et al.
2000; Zellweger et al. 1997; Diodato et
al. 2001). This effect correlates with the
17B-oestradiol level in the female cycle
(Knoferl et al. 2001). Ovariectomised
animals lose this advantage over male
animals, but this can be recovered by
administration of 17B-oestradiol
(Knoferl et al. 2001; Jarrar et al. 2000).
Oestrogen substitution can also support
the hepatic and cardiac function of male
shock
(Mizushima et al. 2000). Furthermore, a

animals with haemorrhagic
blockade of the testosterone receptors
reestablishes the immune function and
attenuates the liberation of IL-1 and IL-2,

thus impeding the induction of sepsis
and enhancing survival (Angele et al.
1997; Mizushima et al. 2000) .

Clinical Data to Support
Experimental Results

In clinical studies, experimental results
could not be clearly reproduced, and so
far no conclusive evidence can be found.
Schroder and his team were able to show,
in a study on 52 septic patients, that
women had a better outcome, lower TNE-
a and higher IL-10 level (Schroder et al.
1998). Some years later, Adrie and col-
leagues examined 1,692 patients with
severe sepsis and found that women had
a lower rate of central venous catheter



use, fewer days on a ventilator, a shorter
length of stay on ICU and lower mortali-
ty (Adrie et al. 2007).

Offner and associates identified male
gender as one risk factor for postopera-
tive infections (Offner et al. 1999),
while, in contrast, Eachempati and col-
leagues found a higher mortality in
female patients with sepsis in the US
(Eachempati et al. 1999). Similar results
were found in a European multi-centre
study involving 3,147 patients with sep-
sis (Vincent et al. 2006). Combes and his
team retrospectively evaluated more than
1,300 patients with nosocomial infec-
tions in a mixed ICU and found an
increased risk of death with excess mor-
tality of five percent and an adjusted odds
ratio (OR) of 1.50 (95% Confidence
Interval: 1.11-2.03) for female gender
(Combes et al. 2009). Other studies
showed higher mortality for women with
blunt abdominal trauma (Napolitano et
al. 2001), burns (McGwin et al. 2002)
and sepsis caused by abdominal infection
(McLauchlan et al. 1995).

In opposition, there are studies show-
ing no correlation between gender and
mortality (Oberholzer et al. 2000;
Magnotti et al. 2008; Angus et al. 2001).
Based on natural scientific understand-
ing, there should be an explanation for
these contradictory results.

Transferability of
Experimental Data

Direct translation from bench to bedside
seems difficult. Experimental sepsis is
short in comparison with the clinical
course of sepsis in humans, and the ani-
mals involved are younger without
comorbidities. Furthermore, in the exper-
imental setting, the onset of sepsis can be
tailored to the hormonal status, so most
studies are conducted when oestrogen
levels are highest. Besides this, animal
studies control the surroundings, possibly
biasing the results, and there is no gen-
der-based difference in treatment intensi-
ty in animal experiments.

Summarising the principle concerns
regarding the transferability of the
experimental setting on the one hand

and the clinical impact of gender as one
variable in the complex clinical setting of
ICU care on the other hand, there remain
concerns, and another hypothesis has
been addressed.

Another Hypothesis to
Explain Gender Differences

Another hypothesis is related to a differ-
ence in healthcare allocation between
genders, based on clinical data. Valentin
and colleagues found via a large observa-
tional cohort study of ICU patients that
men received more invasive procedures
like mechanical ventilation, central
venous or pulmonary artery catheterisa-
tion, catecholamine and kidney replace-
ment therapy (Valentin et al. 2003).
Although increased overall mortality in
female patients was observed, severity of
illness-adjusted mortality rate was not dif-
ferent in this study. Thus, the authors con-
clude that different therapeutic approach-
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quality of infection diagnostics and
antibiotic therapy. For both, in the gener-
al postoperative cohort study as well as
the subgroup of patients with sepsis, no
relevant difference regarding quality of
care was found (Nachtigall et al. 2011).
There seems to be a trend for a more strict
indication of diagnostic procedures with
exposure to radiation in females. This dif-
ference might be attributed to the inten-
tion to limit possible risks for the ovules.
Of course, possible misallocation of ther-
apeutic measures should be monitored
closely, but currently there is no precise
evidence that any existing slight differ-
ence of care for female patients would
impact ICU outcome.

Differences in Physiology

Besides differences in anthropometric
indices, female patients show some spe-
cific differences compared to males.
Women have a different distribution vol-

"For the specific subgroup of patients with
infections, differences in outcome and course
of sepsis between genders cause equally
controversial discussions"

es in male patients are not translated into
survival advantages. Another study in an
emergency department focused on factors
for non-adherence to early goal-directed
therapy. In this setting, Mikkelsen and
associates demonstrated that it was less
likely for females to receive this therapy;
the probability was further reduced when
the physician in charge was also female
(Mikkelsen et al. 2010). Han and col-
leagues observed low adherence rates for
lung protective ventilation measures in
females, conceivably because of their
smaller stature (Han et al. 2011).

To evaluate this allocation factor we also
analysed possible gender-related effects in
healthcare distribution and focused on the

ume than men, meaning an altered effect
duration and elimination of medical
agents used on ICUs. Examples for this
effect are seen in the use of midazolam
and vancomycin (Greenblatt et al. 1984;
Ducharme et al. 1994).

Other examples of differences in
metabolism can be found regarding the
CYP-450 system with clinical relevance.
Females show a faster elimination of
methylprednisolone while they are
more sensitive to the drug itself (Lew et
al. 1993). A differing sensitivity of
receptors may explain the disparity in
the effect of morphine between genders
and why propofol-based general anaes-
thesia is faster degraded in female

13
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patients (Dahan et al. 1998; Gan et al.
1999). Furthermore, there is evidence
that sex hormones interact with phar-
maceuticals, for example, hormone-
induced QT prolongation, having con-
sequent effects on cardioactive medi-
cine and potentially causing adverse
drug reactions (Rodriguez et al. 2001).
In the field of gender-specific influ-
ences on medication, lots of question
marks remain, emphasising the need for
balanced cohort studies to assess the
effectiveness and safety of established

and new drugs.
Different Physiology; Same Scores?

Facing all those differences in physiology,
it does not seem to be reasonable to
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Several gender differences relate to optimal nutrition in intensive
care. We describe these differences and their hypothetical implica-

tions for the patient.

Nutrition therapy is an integral and important part of
therapy in the intensive care unit (ICU). Malnutrition
leads to more complications, more infections, longer
hospital stays and even death (Lochs 2006, Norman
2008). Maintenance of lean body mass is crucial to im-
prove outcome in critical care; hence, nutrition therapy
aims at conservation or restoration of the body protein
mass and provision of adequate amounts of energy. In
adult intensive care, we generally treat all our patients in
a similar fashion, in spite of large differences in age, pos-
ture, race or gender. In particular, body composition dif-
fers substantially between males and females, as does rate
of metabolism. In the concept of optimal nutrition of
critically ill patients the primary aim is to target individ-
ual needs of energy and protein, incorporating various
parameters such as body weight, length and gender (for

example, when using energy expenditure formulas).
However, what is the basis for a gender-specific nutri-
tional strategy, and what is the potential effect of this ap-

proach on outcome?

The first of several challenges is that of defining op-
timal nutrition. Adequate nutrition in intensive care
is defined as providing energy as measured by indi-
rect calorimetry, with the amount of protein reaching
at least 1.2 g/kg pre-admission body weight per day.
(Sauerwein and Serlie 2010; Sauerwein and Strack van
Schijndel 2007). However evidence supporting these
nutritional goals is mainly based on surrogate out-
come parameters.

Another well-known challenge is to attain opti-

mal nutrition. We developed a nutrition algorithm to

Calculate energy / weight ratio of patient
(TEE / body weight] to choose the optimal enteral formula

Cut-off point: Cut-off point:

19.0-23.87 23.8-307
Apply Use Nutrison

Promote® Protein

formula Plus®

No adequate

Cut-off point: enteral
30-37.57 formula
available.
Consult
nutritional
support
team for
Apply individualised
Nutrison® advice
formula

Calculate the optimal target volume (ml) of the chosen enteral formula:
TEE / energy (kcal) of 1 ml of the chosen enertal formula.
Calculate the target pump rate; optimal target volume (ml) / 24 hrs
Start rate at day 1: 42 ml/h
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improve nutrition therapy, which is fully
incorporated into a patient data manage-
ment system (Strack van Schijndel 2007).
This energy-protein algorithm connects
the mathematical relation between ener-
gy-protein needs of patients and the en-
ergy-protein content of (par)enteral for-
mulae. The algorithm provides an
appropriate nutrition formula for each
ICU patient and also provides adequate
pump speed to reach prespecified protein
and energy targets (Figure 1).

A third challenge is to show the bene-
fit that nutrition strategies have on out-
come. Most studies failed to demonstrate
any impact on outcome (Barr J et al. 2004;
Doig GS et al. 2008; Martin CM et al.
2004). We have investigated the effect of
our energy-protein targeted approach on
clinical outcome in mechanically ventilat-
ed critically ill patients in a prospective ob-
servational study (Strack van Schijndel et
al. 2009; Weijs et al. 2012).

In a prospective observational cohort study
of 243 patients in a mixed medico-surgical
ICU, we surprisingly found that optimal nu-
tritional therapy, defined as more than 90%
of total energy expenditure as measured by
indirect calorimetry and provision of 1.2-1.5
g of protein/kg per day, was associated with
reduced ICU, 28-day, and hospital mortality
in female patients only. Female patients for
whom both energy and protein goals were
reached had better outcomes than those for
which only energy goals were reached.

For males, no benefit from optimal nu-
trition could be demonstrated. We could not
explain this finding, but we speculated that
females have a lower protein mass, largely
manifested as muscle mass, and therefore
may have had a larger benefit from optimal
protein delivery. In a later extended analysis
consisting of 886 patients (including the 243
patients mentioned above), we confirmed
that optimal nutrition therapy in mechani-
cally ventilated critically ill, defined as both
protein and energy targets reached, was as-
sociated with a decrease in 28-day mortali-
ty by 50%; however, we found this effect in
both male and female patients. The gender
difference was lost in this larger trial.

There are several gender differences that re-
late to nutrition and these differences come
with several hypothetical implications. The
metabolic rate of men is generally higher
than in women, due to larger body size and
mainly higher active cell mass. This is tak-
en into account in the most commonly used
energy expenditure formulae. Body com-
position differs substantially between males
and females.

A possible explanation for the difference
in effect of nutritional therapy between men
and women might be that the maintenance
of protein mass in the body above the crit-
ical minimum is vital to survival. In other
words, a lean body mass above the critical
level is essential for the human body to func-
tion in a vital manner. Beyond this hypoth-
esised protein threshold, loss of organ func-
tion and failing immune status will
contribute to mortality. If this hypothesis is
true, males have an advantage in nutrition-
al reserve, because they are heavier and also
have a more favourable proportionality be-
tween fat and protein, with larger relative
protein stores.

Females may have a disadvantage, because
they will reach this presumed minimum pro-
tein threshold in a shorter period of time
during catabolism. On the other hand, it is
suggested that fat stores might "protect” pro-
tein stores during periods of underfeeding,
which might benefit females. Adequate nu-
trition aims to protect the body composi-
tion and is aimed at slowing down net pro-
tein catabolism. Due to the smaller reserves
that females have, the effect of nutrition will
be more obvious. However, with the excep-
ton of our first analysis (Strack van Schijndel
et al. 2009), no reported studies account a
gender-specific effect on outcome from nu-
tritional interventions.

Another important consideration is that
the energy deficit occurs mainly in the first
days after admission, when targeted vol-
ume cannot be administered for practical
reasons, such as gastric retention, slow in-
crease of nutrition towards the targeted
volume, haemodynamic instability, and di-
agnostic and therapeutic interventions.
Allowed gastric residual volume is simi-
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lar in males and females whilst the amount
of enteral feeding in ml/hour is general-
ly lower for women because of smaller
caloric and protein needs. This might con-
tribute to females reaching nutritional
goals earlier.

There is still much debate about whether
gender plays a role in outcome in critical
care. Studies evaluating this relationship in
critically ill patients have reached incon-
sistent results.We believe that gender dif-
ferences relate to optimal nutrition in in-
tensive care and these differences come
with several hypothetical implications. For
studies that found a gender-related differ-
ence in outcome, it would be interesting
to specifically look at whether nutritional
targets were reached more often and ear-
lier in women, especially in the first days
after admission.
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Malnutrition is frequently observed in upper gastrointestinal cancer surgical patients; it is
an independent predictor of postoperative morbidity and mortality and leads to both in-
creased length of hospital stay and hospital costs. Consequently, every effort should be made
to apply nutritional support, including both standard enteral nutrition (EN) and immunonu-
trition, as a complementary therapeutic limb in current oncological treatment protocols.

Gastric and oesophageal cancers are among
the leading causes of cancer-related death
worldwide due to late presentation and poor
prognosis. In curable disease, a therapeutic
strategy encompassing surgery, chemother-
apy and/or chemoradiation is thus manda-
tory (Mariette et al. 2012). Malnutrition is
frequently observed in 60—-85% of surgical
patients with an upper gastrointestinal can-
cer (Stratton et al. 2003) and is an inde-
pendent predictor of postoperative morbid-
ity and mortality, leading to increased length
of hospital stay and hospital costs (Stratton
et al. 2006). Many factors can affect nutri-
tional status, particularly disease stage and
the choice of treatment used (surgery,
chemotherapy and/or radiotherapy) (Van
Cutsem 2005). Nutritional support should
therefore be used as a strong therapeutic
weapon, which may be complementary to
standard active oncological therapy.

Nutritional support in oncology patients
aims to prevent early death, decrease post-
operative complications and improve qual-
ity of life. It should begin early and be a
routine part of the treatment of cancer pa-
tients. Depending on patients’ individual
needs, these goals may be achieved by giv-
ing patients nutritional recommendations

and dietary advice, as well as by provid-
ing artificial nutrition using oral supple-
ments, EN via a feeding tube, or parenter-
al nutrition (PN).

Dietary advice may be sufficient when
the patient is capable of consuming at least
75% of his or her nutritional requirements
to maintain good health and there is no
radiotherapy, chemotherapy or surgery
scheduled. However, when these require-

ments are not met and dietary advice is in-
sufficient, a higher level of nutritional sup-
Oral

supplementation should be used in cases

port must be initiated.
of malnutrition or when the patient is un-
able to consume at least 50—7 5% of his or
her requirements by means of convention-
al feeding for a period longer than five
consecutive days.

In moderate or severe malnutrition, or
when patients are unable to consume at
least 50% of their requirements through
conventional feeding for more than five
1998,;
Braunschweig et al. 2001), enteral feed-

consecutive days (Lipman

ing is required. The implementation of EN
is recommended when the patient’s gas-
trointestinal tract is functional as it appears
to have better efficacy, lower cost and cause
less iatrogenic complications than PN
(Mariette et al. 2005). In cases where swal-
lowing is affected, for example in oe-
sophageal cancer, or if serious mucositis is
expected, EN should be administered
through a nasogastric or nasoenteric tube

for a duration of two to three weeks.
Alternatively, gastrostomy (in oesophageal
cancer) and jejunostomy (in oesogastric
cancer) feeding may be administered for
a duration of more than two to three weeks
(Mariette et al. 2005, Conference de con-
sensus 1995). Figures 1 and 2 propose an
algorithm for deciding upon the route of
EN administration in oesophageal and gas-
tric cancers, respectively. In a recent review
of our experience with percutaneaous ra-
diological gastrostomy (PRG) before sur-
gery for oesophageal cancer, we found a
PRG complication rate of 3.4%, without
any incidence of metastatic inoculation and
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without any injury of the gastric vascular
arcade, thus not compromising subsequent
gastric pull-up. Due to early enteral feed-
ing, outcomes of malnourished patients
were similar to those of non-malnourished

patients (Tessier et al. 2012).

As other scientific societies have done,
the French Society of Digestive Surgery
established guidelines, graded from A to
C (a grading system is summarised in Table

Figure 1. Artificial Nutrition Strategy in Oesophageal Cancer Patients According

to Percentage of Weight Loss

Oesophageal Cancer
WELL NOURISHED PATIENTS (WEIGHT LOSS < 10%)

I 1 week preoperatively

SURGERY

Oral supplementation during
neoadjuvant therapy until 1 week
preoperatively

minimum 8 v

MALNOURISHED PATIENTS (WEIGHT LOSS > 10%)

PEG** placement before starting neoadjuvant therapy

Oral IMPACT®
1 week preoperatively

1 week perioperatively IMPACT®

Jejunostomy placement

I 1 week preoperatively

SURGERY

1 week postoperatively I

v

Tube feeding during
neoadjuvant therapy until
1 week preoperatively

Enteral IMPACT®
1 week preoperatively

minimum 8 weeks TF*

Tube feeding according
to status of patient

Enteral IMPACT®
1 week postoperatively

several months TF*

2 week perioperatively IMPACT®

* Tube feeding
** Percutaneous endoscopic gastrostomy

Figure 2. Artificial Nutrition Strategy in Gastric Cancer Patients According

to Percentage of Weight Loss

Gastric Cancer
WELL NOURISHED PATIENTS (WEIGHT LOSS < 10%)

I 1 week preoperatively SURGERY N
| 4
ﬂe(i;e;t jlvfﬁﬁggtatf:ﬁrwgek Oral IMPACT® Jejunosﬁomy to prevent severe
J Py : 1 week preoperatively postoperative we\ghf loss to support
preoperatively patients during adjuvant therapy
MALNOURISHED PATIENTS (WEIGHT LOSS > 10%)
Jejunostomy during explorative laparoscopy or nasojejunal TF* (gastrostomy contraindicated)
I 1 week preoperatively | SURGERY [ 1 week postoperatively I N
| 4
Tube feeding during therapy Enteral IMPACT® Enteral IMPACT® Tube feeding according
until 1 week preoperatively 1 week preoperatively 1 week postoperatively to status of patient
minimum 8 weeks TF* i several months TF*
2 week perioperatively IMPACT®

* Tube feeding

1), on perioperative nutritional support
in GI cancer surgery (Mariette et al. 2005),
including the following suggestions:

* During the perioperative period, EN is
not required in well-nourished patients,
those with weight loss of <10% or in
patients who can sustain an oral diet
providing at least 60% of their needs
within the week following surgery
(Grade A).

Preoperative nutrition is recommended

in severely malnourished patients with
weight loss 220% who will undergo
major surgery (Grade A).The same
approach seems to be beneficial for
patients with moderate malnutrition
(weight loss of 10-19%) (Grade B).
* Postoperative nutrition is recommended:
i. In all patients who benefited from
preoperative nutrition (Grade A);
ii. In all malnourished patients who did
not benefit from preoperative
nutrition (Grade A);
iii. In patients who cannot resume an
oral diet in the postoperative course
due to surgical complications (Grade A),
or in patients consuming <60% of
the required diet within the week
following surgery (Grade A); and
iv. In other patients for whom no
unequivocal recommendation could
be drawn (Grade B).

Immunonutrition

Major surgery leads to a decline in immune
status, and an increase in postoperative
mortality and rates of infectious morbid-
ity. Enhancing immune function could help
decrease such complications. In recent
years, standard EN has been enhanced with
nutrients whose specific purpose is to up-
regulate the host immune response, con-
trol the inflammatory response and im-
prove nitrogen balance and protein
synthesis following surgery. The im-
munonutrients used are glutamine, argi-
nine, poly-unsaturated fatty acids (omega-
3), nucleotides, taurine, vitamins A, E, and
C, beta-carotene and trace elements.

The use of immunonutrition in the sur-
gical setting has been well studied with
over 28 randomised controlled trials
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Table 1. Grading of Guidelines According to the French National Authority for Health [www.has-sante.fr)

Level of published scientific evidence

cecece

Grade of guidelines

Level 1:

e Randomised controlled trials of high-power

e Meta-analyses of randomised controlled trials

e Decision analyses based on properly conducted studies
Level 2:

¢ Randomised controlled trials of low-power

e Properly conducted non-randomised controlled studies
e Cohort studies

Level 3:

e Case-control studies

Level 4:

e Comparative studies with major bias

Grade A
Established scientific evidence

Grade B
Presumption of scientific evidence

Grade C
Low level of evidence

Retrospective studies
Case series

showing that immunonutrition is more ef-
ficient than standard isocaloric and isoen-
ergetic nutrition in significantly decreas-
ing postoperative infectious morbidity,
length of hospital stay and healthcare costs
(Gianotti et al. 2002, Beale et al. 1999).
However, there is a great degree of het-
erogeneity in terms of nutritional status
and the type of control used, and in some
studies samples were quite small. Despite

this, the effect of immunonutrition has
generally been found to be beneficial, es-
pecially in malnourished patients.
Numerous meta-analyses have assessed
the evidence relating to the use of im-
munonutrition in the surgical setting
(Cerantola et al. 2011; Marimuthu et al.
2012).The overall conclusion is that in
surgical patients, a lower rate of infectious
complications and shorter hospital stay
were associated with perioperative im-
munonutrition, relative to standard EN.

Figure 3 illustrates a decision tree for the
nutritional management of patients under-
going GI cancer surgery.

Enteral immunonutrition lasting five
to seven days is recommended in the pre-
operative setting in all patients who will
benefit from oncological GI surgery
(Grade A). In the postoperative period,
immunonutrition should be continued in

all patients who were malnourished in the

preoperative period:

* For five to seven days, provided that there
are no postoperative complications; or

* Until patients can consume an oral diet
meeting at least 60% of their
requirements (Grade A).

It is known that:
(i) Immunonutrition is efficient in
the perioperative period in

oesophago-gastric cancers;
(ii) Both oesophageal and gastric cancer
patients are frequently malnourished; and
(iii) Most patients with oesophago-gastric
cancer will receive neoadjuvant
chemo(radio)therapy that may
compromise both nutritional and
immune status.
Hence, routine immunonutrition may help to
support immune and nutritional status dur-
ing the neoadjuvant and perioperative treat-
ment periods. To test this hypothesis, an on-
going European randomised controlled trial
sponsorised by NestléHealthScience, with my-
self Prof. Mariette as Principal Investigator, is
assessing the role of long-term administration
of immunonutrition during the neoadjuvant
and the surgical phases to improve quality of
life, to reduce postoperative morbidity and to
reduce neoadjuvant treatment toxicities
(NCT01423799).

Knowledge of the nutritional status of pa-
tients with oesophago-gastric cancer is es-
sential, not only in identifying malnour-
ished and non-malnourished patients, but
also in allowing treatment adaptations along
each step of the multimodal oncological
treatment path. Whether or not the treat-



ment procedure is surgical, all patients
could benefit from nutritional support dur-
ing oncologic treatments. Preoperative im-
munonutrition lasting five to seven days is

proposed for both malnourished and non-

malnourished patients with oesophago-gas-
tric cancer, along with artificial nutrition
for at least seven days after surgery for mal-
nourished patients. Dietary counselling
should be provided to all patients receiv-

Oral intake possible?

Weight loss <10%

Immunonutrition:
1 unit 3 times per day
+oral feeding

No specific feeding
Except if complication
or if oral feeding is <60%*

Weight loss > 10%

EN: 1l immunonutrition
+500mLPF 1.5
+oral feeding

EN: 1l immunonutrition
+500mLPF 15
+oral feeding

of patient needs in the
7 post-op days

Continuing standard EN
+ oral nutrition
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ing chemotherapy and/or radiotherapy.
Surgeons play a key role in including and
applying nutritional support as a strong
therapeutic weapon in the oncological ther-
apeutic strategy for GI cancer patients.

Functional bowel
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+9500 ml PF 1.5 if weight < 50kg

+ 1,000 ml PF isocaloric if weight 50 kg to

<60 kg + 1,000 ml PF 1.5 if weight > 60kg

30 to 35 keal
glucido - lipidic
/kg / day

Preoperatively: 7 days before surgery
Postoperatively: 7 days after surgery
After postoperative period
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IMPACT ON HOSPITAL COST OF USING IMMUNONUTRITION
TO REDUCE RISK OF COMPLICATIONS IN CANCER PATIENTS
UNDERGOING MAJOR GASTROINTESTINAL SURGERIES
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FPost-surgical complications in
gasirointestinal surgery

Oespite improved surgical techniques,
pasl-surgical  complicalions  in o gas-
irointestnal Gk palieats remein high, as
these surgical procedures can Ge com-
plex, Indeed. surgical site infectiors [550)
inciderce after eleclive colrectal resec
lien has been shown bo rise up to 25% iR
Arnerican hospilals™. In Swilzerland. the
risk of complication in Gl surgery was
astimatad to be 15% in well-nourished
paticnls and 40% in malnaurished ones
basad o the Mulrition Risk Seresning
MES) 2002 scare®. bo tha UK, a recent
audit done on &l Gl cancer centres found
that the complication risk reached 19.4%
follcwing gastrectormy  amd 29.8%  fal-
leawing aesophagectarmy .

in Gl camcer surgery, the main infec-
ticus complications relate to surgical site
infections including wound  infections,
fistula, abdaminal abscesses, pnewmania
and urinary traet infectians IUTI. In addi-
tien, the Gl surgical patients are alsa at
risk of nan-infactiqus complications such
a5 anastornotic (eaks™,

Immunonutrition as a strategy
to reduce risk of complication
in Gl cancer surgery

Immunorutrition (M), cantaining ar-
ginire, fatty-acids and rucleolides, has
beeer demoponstrated in many meta-ana-
ly=a= of randarmzed clinical trials to be
an effective shralegy to decrease pasi-
surgical risk of infeclious and nan-infec-

lious camplications in warious Surgesi=s,
including Gl cancer Surparies’ =",

Thig article prezents the imaact of
usmng  immunanuloban in deersasing
the cosl of trealing complications in Gl
camcer surgery. Based on the mela-ana-
lpsiz by Waitzberg el al, [200&6]" which
estimaled the relalive risk of each can-
plicalion's type when using IN peri-ope-
ratively, an analyzis of cast impact was
urderlaken. Firstly, the additiornal casi
of reating each al these complications
was eslimated from the HOUP 20087, a
dalabase repras=nlalive af U5 hospitals
by relreving ¢ost of hospital stay For Gl
camcer surgical patients, based on their
interaational elassiflicalicn disgeass [BC0)-
10 code far diagnastic and ICD-9 code for
the inferventians. Secandly, & regression
analysis was performed ta eslimate the
contribution af each complcalion Lo the
eosl al haspital stay. Finally the relative
risk ‘rem Wailzherg's sludy was apalied
Lo the cost af each carmplication bo assess
savings likely dane by bospital For Gl can-
cer surgical patents using M.

Estimated cost of treating
post-surgical complications
in Gl cancer patients

n arder to estimate the cost of trea
ting complications in Gl cancer surgical
pateniz, aregressicn analysis of the cost
of stay of Gl cancer patients underpoing
surgery on the different types of post-sur-
gical cormplications was performed. | he
cost of stay was used a5 the degandent

Table 1: Estirnaled cosl of treating each comglication's lype

Patiants withoput OC

wariable and the Iype of complicalions as
in Wailzberg'* study as the indepsndent
wariables. The carmplications cansiderzd
in fhe amalysis were: wound infectians,
fiztula, abdeminal abacesses. preuma-
nia, wrinary fract infections and anas-
tematic Leak, The regression aralysis
allcws estimating the link between the
dependent and the independent ar expla-
natory varnahbles. Hence from the regres-
spn analysis, sach estimated coefficient
linked (o an explanatory variable li.e Lhe
camplicatian’s type! will give the cantri-
buticn the comalication to the cost of
hespital slay, If a coefficient is closa to
zarn, tha complication does nat cantri-
buts fo tha cast of stay. f tha cosfficient
iz posifive {and significantly diffarent
from Q1. i1s value represents the contri

buticn of this particular complication to
the rosi of hospital skay. Similarly the
contributicn of sach complication to the
length of haspital stay was also estima

tec (see table 1h First ot all. all the com-
plicatizns considerad confriouted to the
cast and length of hespital stay of the G
cancer surgical patients. When loaking at
each compl cetin, pRedrmonia and sap-
g5 increasad oy more than 350,000 the
cost af stay: whereas cost contribution of
abdominal abscess was of 516000 and
of less than $10.000 for UTI and anasto-
meld leak, followed by less than $5 000
for wound infection. Similarly. pnesma-
mia and segsis confribuled more Lo ex-
pending the Leagth of hespital stay by 14
Lo 15 daysl than the ather complications.

Incramendal cost or length of stay dus to complication

. . Wosund Abdominal Enastomatic
Estimated coedficients infactien al ey Prneumonia T Sopsis iy
Lot L19802 LR L1450 SET 07E 48 g9p 25 20 7,607
Us§2010 (58] [1,7%3) 12373 {1,907 |5 208) 1,315 15,167 1,227
LDk 0= 192 6,15 14,37 a.&1 15,32 1,50
in daye I1SE (2.0%1 1056k L1 e 1212 0430 1102 10211

Abbraviatars: SE, standard arner US, Unibad States, UDS, Langth o Stay, UTL Urisary Tract Indsctian
" Estimation done by ATI Health Solution frem HOUP cist database 20048, upan recuest from Hesilh Heakh Scletcs
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Impact of using
immunanutrition

on cost of complications

Use of immunonwtrition in Gl cancer
patients undergoing surgery has been
demonsirated in Waitzberg's mela-analy
515" to decrease the risk of wound infec
tign, abgominal abscess, pneumania, UTI,
sepsis and anastpmchic leak, The table 7
reports the relative risk of each compli-
ciation coming from Lhis mela-analysis.
Praled percentage of patienis presenting
with pach complication has been compa-
ted from the mrta-analysis for the contral
and tha IN groups, Finally, the cost of each
complicatan ICC} estimated in fable 1 are
reperted Gelaw. The cosi of treating com-
slications in the cantrol and the N groops
nave been caloulated by multiplying the
sercentage of palienis presenling with
the complication to the cast of treating it
Fimally, the difference in troatment cost
petween the twa groups is computed in
tha last column Lo assess savings done
oy reducing complicatian when using 1N
pari-gperatively,

When consadering each complcation,
glthough the percertage of patients pre-
canting with each of them was already
lowe im the controd group ranging from
L% 1o 10L6%, M decraased significantly
the percertage of patients with comgli-
calans. IN was more afficienl in reducing
the following complications: abdominal
abecess by S7% IRR=0.£3), anastamatic
loak by 48% (RR=0.52} pnaumania by 44%
IRR=0.541 and wound infection oy 39%
IRR=0.61]; whareas the recduckion in UTI
and sepsis was nat statistically significant.
Firially the atspeiated reduction in ireat-
rent cost wihen wsing IN ranged on ave-
rage froem 395 to 32780 These valees can
be cumulatva, dependmg on the number
of complicatisns faced by some patients,
Thus immunonutrfion is an  effective
and cast-Savings aplon to reduce risk of
pesi-surgical comglications In Gl cances
palienls.

Conclusion

Althowgh surgical lechniguas have
improved, gastrointestinal cancer sur
gemigs remain complex and can lead to

caompliceliens, such s wound inlec-
tion te preumonia. Cosls of treating
these complicatians in US hospital have
bean &stimated 14 ramge rom 52,554
le 57,075 per hospilal =lay. Therapeuw-
lie giralegies exisl 1o improve recavery
ol patients and decrease risk of infec-
tlous and mor-infectious camplications.
ﬁ.l'l'lﬂ[‘lg [P g E-tf&[E\g|E5. uga al immune-
nulrition, a specialized oral and enleral
mutrition supporl containiag arginine,
DTI'IEQE-3 Fatly acids and nuclestides, has
alrea :l"' 5[] AroveEn e decreate rigd af
inlectionz and complicalions in well- and
malrcurished Gl carncer palienls undear-
goeng  surgery TN mmusanutritian
has alzo besn proven to reduce haspital
cast rer tF'Ew-Etlr'Ig L Py |‘.'IE|I|E-F[H im Tha
UL, Germany, [laly, Swilzerland and [he
United Kingdarm #4025 Waan canside-
F|I"I|; gpacific post-su "l.::||n';-3| camplications
aych 8% wourd infestion, preu mania, ab-
doeminal abscess and anaslomelc leak,
IM zan alsa reduce Lhe cosl Burden af
treatlng thase comalications.

Table I Relative risk of complication and savings in reducing cost of trealing complicatsons

IM group

Control graup

Cost of CC

Cost of CC

Cost of CC Ditference

Variabl
Waund 141 .
e 5.90% F40% (0,36 0.98) 2554 £345 £ 51 -535
Abdomanal 141 . .
B 2.00% &.70% 0.5 091 §14,99% 799 $340 -8459
Fneumonla 5.70% 10.50% l:ﬂ.ﬂuéhg19?l 57,075 35,991 3 253 -$2.740
Urimary Erack ) NnE3
anPaclian 2.50% & 50% 00,23 1.19 £33 998 405 §225 -£1B0
Sepsis 1.60% 350% m_pﬂlﬁﬁ ) 524,205 $2.023 51012 51012
Anasiomolic 2.52°
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Introduction

Several factors contribute to organ dysfunction in septic
shock patients, and once the inflammatory response has
been activated, many organ systems can be adversely af-
fected. A marked fall in systemic vascular resistance results
from arterial and venous dilatation. This is accompanied
by leakage of plasma into the extravascular space, leading
to relative hypovolemia. The microcirculation is adversely
affected, with maldistribution of blood flow. Importantly,
oxygen is neither reaching nor being effectively extracted
by cells, probably because of arteriovenous shunting or
abnormalities in cellular metabolism.

At the organ level, blood flow and perfusion pressure
are regulated by two control mechanisms. The first, extrin-
sic, involves a complex interaction of vasomotor effects
between opposing neurohormonal systems. The second,
intrinsic, is the organ autoregulation, and depends on
changes in afferent arteriolar tone in response to the or-
gan perfusion pressure itself. In healthy subjects below the
autoregulatory thresholds, organ blood flow becomes lin-
early dependent on perfusion pressure. In septic shock pa-
tients, the autoregulation system is disturbed resulting in

“dopamine administration
1s associated with greater
mortality and a higher
incidence of arrhythmic
events, making norepineph-
rine the first choice for the
treatment of septic shock”™

this linear relation between organ blood flow and perfu-
sion pressure. Haemodynamic factors such as volume de-
pletion, low cardiac output or inappropriate vasodilation
resulting in systemic hypotension may directly produce
organ hypoperfusion through a reduction in organ perfu-
sion pressure. Therefore, one goal of the haemodynamic
resuscitation in septic shock should be restoration of ade-
quate organ perfusion pressure without impairing blood
flow to the organ.

Objectives in the Initial Resuscitation
from Septic Shock

According to the Surviving Sepsis Campaign guidelines,
the endpoints of initial resuscitation (first six hours) are:
central venous pressure of 8-12 mmHg, mean arterial pres-
sure above 65 mmHg, urine output above 0.5 ml/kg/hour,
and central venous (superior vena cava) oxygen saturation
(ScvO:) above 70% (Dellinger et al. 2008).

Several limitations should be underlined about these
guidelines on sepsis management:
* Specific endpoints remain undetermined for resuscita-
tion in late septic shock;
* The use of central venous pressure to assess preload re-
sponsiveness is controversial because of its poor predic-
tive value; thus, the use of dynamic parameters, as opposed
to static parameters, could be preferred when predicting
fluid responsiveness in septic patients; and
* The best level of mean arterial pressure is still unknown,
although a target goal of 65 mmHg seems equivalent to
higher pressures. Abnormalities of oxygen distribution in
septic shock can subsist despite normal blood pressure. A
normal or elevated ScvO: with increased lactataemia sur-
rogates for a defect of peripheral oxygen utilisation. A
prominent feature of sepsis is a dysfunction of microcir-
culation, with impaired perfusion and regional tissue oxy-

genation causing a deficit in oxygen extraction.
The Use of Vasopressors

Vasopressor agents should be used according to practical
considerations in septic shock patients (Table 1).The basic
catecholamine structure is a phenylethylamine with three
hydroxyl groups. The effects of catecholamines range from
pure a-agonist to pure f-agonist (Table 2). Briefly, the a-
agonist stimulation produces a vasoconstriction, whereas
the B-agonist stimulation increases cardiac performance.
Pure B-agonist will not be considered thereafter.
Dopamine is the immediate precursor of norepineph-
rine. At low doses D1A receptors are activated causing va-
sodilatation of the renal and mesenteric circulations. At dos-
es of 2-10 pg/kg/min, B-adrenergic stimulation has positive
inotropic and chronotropic effects, while at higher doses, a-
adrenergic stimulation results in peripheral vasoconstriction.
Norepinephrine is the endogenous mediator of the
sympathetic nervous system and has both a- and f-
adrenergic dose dependent effects. Large doses increase




Table 1. Use of Vasopressor Agents in Septic Shock

Criteria for prescribing a vasopressor agent

¢ No response to fluid infusion

 Mean arterial pressure < 60 mmHg (emergently if < 40 mmHg)

* Oliguria ]
* High lactate level patient ouloomas: Y a1 inon ditticult

-
_—
-

Criteria of effectiveness

* Mean arterial pressure > 60-70 mmHg

¢ No decrease in cardiac index or ScvO:*

e Reestablishment of urine output petier s withsepses, POUT evels morsase in comsstion

e Decrease in blood lactate level i 1

¢ Adequate skin perfusion

¢ Adequate level of consciousness

Criteria for modulating the dose 300C - T ety e sepasand

e Decrease (15-20%) in cardiac index or ScvO2* (< 70%) F Hrearmren dies clearssior
(consider using dobutamine)

e Mean blood pressure > 80-90 mmHg

Scv02: central venous blood oxygen saturation
& FOf rinnE s msticn vist herroscEnbhic o0 FRMERCEI

blood pressure via an K-adrenergic mediated vasoconstriction.
Norepinephrine induces vasoconstriction visibly in many vascu-
lar beds (eg, the skin and muscles), and could therefore alter vis-
ceral blood flow and, more notably, renal blood flow, impairing
organ function. In experimental rat models, norepinephrine caused
ischemia-induced acute renal failure (Cronin et al. 1978). However,
it is not clear whether the same scenario of vasopressor-induced
visceral hypoperfusion actually occurs in sepsis, which is charac-
terised by marked vasodilation related to muscle X-adrenergic re-

ceptor hyporesponsiveness or massive nitric oxide production.

Table 2. Adrenergic Receptor Effects of Catecholamines

I 20 2 2 N

Epinephrine  Low-dose + + sy | i

High-dose ++++  ++++

Norepinephrine Fhtbt | ? 0
Dopamine Low-dose O et e bttt ||
High-dose ++++  +++  +++++
Dobutamine 5 g + ? I 0
/kg/min
Isoproterenol  0.0015ug O 0 Fhtt b
/kg/min o

Art: arterial; ven: venous; DA: dopaminergic
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When normal haemodynamic status exists,
norepinephrine administered to raise mean
arterial pressure by 20% does not affect
glomerular filtration. In contrast, when se-
vere vasodilation (ie. low systemic vascular
resistance and high cardiac index) affects
systemic circulation, the infusion of norep-
inephrine, which is required to restore tis-
sue perfusion pressure, is accompanied by
a restoration of urine filtration, a decrease
in serum creatinine level, and an increase
in clearance of creatinine in septic patients.

The beneficial effect of norepinephrine
in septic patients is in agreement with the
conclusions of several clinical reports.
Epinephrine is synthesised, stored and re-
leased from the chromaffin cells of the ad-
renal medulla. At low doses, stimulation of
B1- and B2-adrenergic receptors is prepon-
derant while at higher doses (0.15-0.3
ug/kg/min), a-adrenergic receptors are ac-
tivated with a potent vasoconstriction (Table
2). Epinephrine increases oxygen delivery
in septic shock by increasing cardiac index
without having an effect on systemic vas-
cular resistance index or pulmonary artery
occlusion pressure. It has been associated
with an impaired effect at the level of
splanchnic circulation. Actually, in a study
by Meier-Hellmann et al., the decrease in
splanchnic blood flow with epinephrine oc-
curred in conjunction with three signs of
deteriorating tissue oxygenation in this re-
gion: a decrease in splanchnic oxygen con-
sumption, a decrease in pHi, and an increase
in lactataemia.

The Clinical Studies

Martin and colleagues compared the abili-
ty of dopamine and norepinephrine to re-
verse haemodynamic and metabolic abnor-
malities in human hyperdynamic septic
shock. Norepinephrine was found, at the
doses tested, to be more effective and reli-
able than dopamine in reversing the abnor-
malities of hyperdynamic septic shock. In
the great majority of the patients, norepi-
nephrine was able to increase mean perfus-
ing pressure without apparent adverse ef-
fects on peripheral blood flow or on renal
blood flow. At the same time, oxygen up-
take was increased. In a non-randomised

study, the same group found better survival
in patients treated with norepinephrine than
in those treated with dopamine or epineph-
rine (Martin et al. 2000).

Two studies seem to confirm that admin-
istration of dopamine can be associated with
increased mortality in septic shock patients
(Levy et al. 2005; Sakr et al. 2006). In a
population of 110 septic shock patients, re-
sistance to dopamine was associated with
an increased risk of death (odds ratio: 9.5;
95% confidence interval: 3-25) (Levy et al.

2005). The dopamine group of an observa-
tional study which included 1,058 patients
with shock had a higher hospital mortality
rate than patients given other vasopressor
agents (42.9% versus 35.7%, a statistical
significance of P=0.02) (Sakr et al. 2006).

The stimulation of d-adrenoreceptors,
by inducing contraction of mesenteric vas-
cular smooth muscle, can result in gut is-
chemia. The effects of dopamine, norepi-
nephrine and epinephrine on splanchnic
circulation have been compared in patients

Figure 1. Summary of Haemodynamic Management of Septic Shock

Urgent treatment for averting life-threatening sepsis

V'S
*Minimum monitoring *Haemodynamic e Intermediate care unit goals:
*0, to achive Sp0,> 95% parameters MAP > 65 mmHg or cf. age
ol » *Fluid loading: crystalloids normal? Urine outpout > 0.5 ml/kg/hour
31 & | *500 ml/15 min to achive + *No comorbidities?
515 | MAP>45mmHgorcf age « Infection with
E1.E | Volume: 60 ml/kg/hour good prognosis?
E E | estart norepinephrine e Lactate < mmol/?
K| 3 | *Routine sampling
 Appropriate antibiotics
v
- 2. Intensive care: goals and treatment strategies
¢ Central venous catheter *Blood tests (lactate)
o Arterial catheter *Mechanical ventilation -
o Septic focus treatment e Treatment by steroids
eMicrobiological samples
G
(0]
Continue fluid loading and norepinephine? A
G L
0 - S
A R GOALS R
) IS- E No clinical signs of hypoperfusion E
=] +
2 N \' MAP > 65 mmHg or normal range for age - é
~o A +
0 L Urine outpout > 0.5 ml/kg/hour H
T 0 . E
R A Scv0,> 70% D
E T L 2
A I
Cc 0 e Transfusion target: Hb > 8g/dl
H N Fluid loading if preload dependent
E #Consider vasopressin if norepinephrine
is ineffective
D is ine
3. Treatment adjustments
A 4

¢ Continue with goals
*Reduce treatment as stabilisation occurs
o Consider vasopressin if norepinephrine is ineffective




with septic shock (De Backer et al. 2003).
Dopamine was progressively withdrawn and
replaced successively by norepinephrine and
then epinephrine to maintain constant mean
arterial pressure (moderate shock) or to in-
crease mean arterial pressure above 65
mmHg (severe shock). This study showed
that dopamine and norepinephrine have
similar haemodynamic effects, while epi-
nephrine can impair splanchnic circulation
in severe septic shock.

Recent randomised studies showed that
this splanchnic effect does not impact on
patient outcome. In a French study which
aimed to compare the efficacy and safety of
administering norepinephrine plus dobut-
amine with those of epinephrine alone in
330 randomised septic shock patients, there
was no significant difference between the
two groups with regard to mortality rate
(Annane et al. 2007). Some years later, a
large randomised trial compared dopamine
and norepinephrine in 1,679 patients.
Among these patients, 1,044 had a septic
shock (De Backer, 2010). Although there
was no significant difference in deaths from
the two groups, the use of dopamine was
associated with a greater number of adverse
events. De Backer and his team later con-
ducted a meta-analysis in septic shock pa-
tients treated with either dopamine or nor-
epinephrine. Six randomised studies were
retrieved, totalling 2,769 patients (De Backer
et al, 2012). The conclusion was clear:
dopamine administration is associated with
greater mortality and a higher incidence of
arrhythmic events, making norepinephrine
the first choice for the treatment of septic
shock. The practical use of norepinephrine
is summarised in Figure 1.

A Role for Vasopressine

Over time, vascular responsiveness to cate-
cholamines diminishes. This vascular hy-
poreactivity to catecholamines is most like-
ly due to excessive nitric oxide formation
associated with an activation of ATP-sensi-
tive potassium channels and a reduction in
calcium entry through voltage-gated calci-
um channels. Thus, the search for alterna-
tive vasopressors, used alone or in combi-
nation with standard therapies, is of great

interest. Vasopressin mediates vasoconstric-
tion via V1-receptors, which are coupled to
phospholipase C, and increases intracellu-
lar calcium concentration. The plasma va-
sopressin levels of septic shock patients are
almost always increased at the initial phase
of septic shock, and subsequently decreased.

A large randomised clinical trial entitled
VASST study aimed to compare the survival
of 778 septic shock patients treated with
vasopressin (up to 0.03 IU/min) or norep-
inephrine (Russel et al. 2008). The inclu-
sion criterion was septic shock requiring at
least 5 pg/min of norepinephrine for six
hours during the last 12 hours. Target mean
arterial pressure was 65-75 mmHg.
Lactatemia and renal function were unaf-
fected by the two treatments and mortality
was similar in both groups (35.4% versus
39.3%, P=0.26). The survival of patients
with less severe forms of shock, defined by
an entry dosage of norepinephrine ranging
from 5 to 14 pg/min, was higher in the
group treated with vasopressin (26.5% ver-
sus 35.7%, P=0.05). Three hypotheses may
explain this result. First, the significance
could be due the 5% probability of a mis-
take in the statistical test. Second, vaso-
pressin may have beneficial hormonal ac-
tions, independent of its vasopressor effect.
Third, the addition of vasopressin may be
inefficient in the patients treated with high
doses of norepinephrine. In a recent meta-
analysis, the potential role of vasopressin or
terlipressin was evaluated. Overall, it was
concluded that these drugs do not provide
any survival benefit (Polito et al. 2012);
they have a sparing effect on norepineph-
rine requirement. They can be considered
as rescue therapy when catecholamines fail
to improve blood pressure.

Conclusion

Vasopressor agents are required to maintain
a minimal level of blood pressure in septic
shock patients. Recent evidence suggests that
norepinephrine should probably be the first
choice in these cases. In several studies,
dopamine is associated with a poor outcome
and more negative side-effects.

Vasopressin improves the norepinephrine-
mediated vessel smooth muscle contraction
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and its use is associated with a cardiac out-
put decrease, which can be detrimental in
selected patients. However, its use does not
impact on the outcome of septic shock pa-
tients. Early combination of norepinephrine
and vasopressin in cases of septic shock
should be tested in future studies.

Key Learning Points

1) Fluid resuscitation is always the first step
in haemodynamic management.

2) The use of norepinephrine or
epinephrine can be left at the discretion
of the treating physician, but
norepinephrine should probably be
the first choice.

3) Low-dose vasopressin administration
remains an option for catecholamine-
refractory septic shock.

4) The potential benefit of early vasopressin
use in combination with a moderate dose
of norepinephrine remains to be
determined.

5) The status for dopamine remains to
be determined. M
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In this article we look at strategies for preventing lower airway colonisation, focusing
on the factor that is widely-believed to be the main culprit forventilator associated
pneumonia (VAP) development: the endotracheal tube (ETT).

VAP and its Pathogenesis

Ventilator associated pneumonia, defined
as occurrence of pneumonia at least
48-72 hours after commencement of
mechanical ventilation, is known to be
associated with increased hospital stay
and costs (Chastre 2002). However, its
impact on mortality is currently under
debate (Bekaert et al. 2011; Forel et al.
2012).

The main cause for VAP development
is currently believed to be the ETT, rather
than the ventilator. The presence of an
ETT is an independent risk factor for de-
veloping VAP. The ETT disrupts the cough
reflex, promotes accumulation of tracheo-
bronchial secretions and microbial
biofilm, and provides a direct conduit for
pathogenic microorganisms to reach the
lower respiratory tract by gravity drain-
ing through micro-channels around the
cuff, and by gravity detaching from the
inner lumen. The ETT acts thereby as a
bridge for oropharingeal pathogens to
colonise the lower airways, potentially
leading to an infectious process. Several
strategies to prevent VAP have been de-
veloped, targeting the role of the ETT as
the main pathogenic factor involved in
its development.

Preventing Biofilm Build-up

Soon after intubation, a thin layer of
biofilm is present on the inner surface of
the ETT. During mechanical ventilation,
biofilm thickness increases because secre-

tions tend to accumulate inside the ETT,

thus reducing the volume available for air-
flow, despite the regular use of a suction-
ing catheter. Aggregates of biofilm
pathogens can be detached via suction-
ing maneuvers or simply via mechanical
ventilation; these then reach the lower air-
ways. Data suggest that the same
pathogens present in the ETT biofilm
cause lower respiratory tract colonisation,
leading to VAP (Gil-Perotin et al. 2012).
Different strategies have been employed
to reduce or remove biofilm inside the
ETT by means of anti-bacterial drug coat-
ings or cleaning devices.

Coating

The ETT can be coated with a large vari-
ety of substances; however, only two coat-
ings have been tested in clinical trials. In
a trial involving 46 ICU patients who
were randomised to be intubated with
either a standard or coated ETT, silver-
sulfadiazine coating proved to be effec-
tive in preventing ETT bacterial coloni-
sation (Berra et al. 2008). Furthermore,
in a large randomised trial by Kollef and
colleagues, involving more than 1,500
patients, the use of silver-coated ETTs re-
duced the incidence of microbiological-
ly proven VAP (Kollef et al. 2008). Silver
is effective because its ions penetrate in-
side the pathogen’s membrane and inter-
fere with nucleic acids replication, pre-
venting proliferation.

An alternative approach to inducing
biofilm pathogens’ cell death is topical
photosensitisation. This technique is based
on a photosensitising agent (methylen

blue plus photoreacting agent) and a light
diffuser catheter that activates the agent,
leading to formation of oxygen radicals.
Though photosensitisation has been stud-
ied only in vitro, it has shown promising
results in reducing bacterial survival of P
Aeruginosa and Methicillin resistant S.
Aureus strains (Biel et al. 2011; Berral et
al. 2008).

Another approach involves changes in
material topography in an attempt to lim-
it pathogen adhesion. Pathogens easily ad-
here and form biofilms on the hydropho-
bic polyvinylchloride (PVC) surface, a
standard ETT. The chemical treatment of a
PVC surface forms roughness at the
nanometer level, resulting in reduced sur-
face hydrophobicity and reduced bacter-
ial adhesion (Loo et al. 2012). In vitro re-
sults have shown the combination of
nanorough ETT and the presence of a fruc-
tose coating is effective in decreasing
biofilm formation (Durmus et al. 2012).
Although promising, the efficacy and safe-
ty of these techniques still need to be test-
ed in the clinical setting.

Cleaning the ETT

The physical removal of biofilm from the
inner lumen of the ETT was proposed by
Kolobow and colleagues in 2005
(Kolobow et al. 2005). A dedicated de-
vice called the Mucus Shaver, consisting
of an inflatable balloon with rubber rings
embedded, proved to be effective in re-
moving biofilm from ETTs used in ani-
mal models. Recently, a randomised tri-
al showed the safety and feasibility of the
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use of the Mucus Shaver in a clinical set-
ting; bacterial growth and biofilm thick-
ness were reduced in the ETTs of treated
patients (Berra et al. 2012). While the
Mucus Shaver is not commercially avail-
able, other devices with intended similar
use are present on the market (Rescue
Cath from Omneotech, a cleaning device
from endOclear LLC, and a closed suction
system from BIOVO Technologies).
Whether or not physical biofilm removal
is effective in VAP prevention still needs
to be assessed; however, the importance
of biofilm removal might also extend to
other means, such as its relevance in
maintaining the antibacterial properties
of a coated ETT (Berra et al. 2006).
Clinical studies are needed to assess
whether coating and regular biofilm re-
moval act synergistically.

Preventing Drainage from
the Oropharynx

Other than via the presence of biofilm, a
method in which pathogens can reach dis-
tal airways is through drainage from the
hypopharynx. Standard ETTs are equipped
with high-volume, low-pressure PVC cuffs,
which fold against the tracheal wall form-
ing micro-channels between the hypophar-
ynx and the subglottic space. Maintenance
of cuff internal pressure is crucial to pre-
venting microaspirations, and continuous
control through a dedicated device is ef-
fective in reducing the drainage of gastric
contents into the airways (Nseir et al.
2011). Although the pressure of the ETT
cuff is adequate, secretions drain towards
the subglottic space. Several strategies have
been proposed to prevent secretion
drainage, such as subglottic secretion
drainage (SSD) systems, cuff modifications
to limit the presence of micro-channels
and removal and anti-gravitational posi-
tioning to prevent the movement of secre-
tions from the ETT and the hypopharynx
into the lower airways.

Subglottic Drainage
SSD systems usually consist of a small ac-

cessory lumen on the ETT, with a subglot-
tic opening, connected to a negative-pres-

sure generator. The material present above
the ETT cuff in the subglottic space is re-
moved, continuously or intermittently,
through the accessory lumen. A ran-
domised clinical trial on more than 300
ICU patients showed a reduction in VAP
incidence in the group treated with a SSD
system (Lacherade et al. 2010); further-
more, a recent meta-analysis confirmed
the efficacy of SSD systems in VAP preven-
tion (Muscedere et al. 2011).

A novel approach for subglottic
drainage has been developed by BIOVO
Technologies. The Airway Medix endotra-
cheal tube is equipped with a self-expand-
ing sleeve sealed to the tracheal mucosa,
while a collecting basin built into the
sleeve provides safe drainage of pooled
subglottic secretions. Another strategy to
removing secretions is the Mucus Slurper
(Kolobow et al. 2006), which consists of
a modified ETT, equipped with a series of
small suctioning channels opening at the
tip. An aspiration system removes through
the suctioning channels both secretions
leaked through the cuff and the biofilm
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present on the inner lumen of the ETT.
No clinical data are currently available
about the efficacy of the Mucus Slurper.

Cuff Material and
Shape Modifications

Many materials have been proposed to sub-
stitute PVC culffs, such as poliurethane (PU),
lycra and latex, which have demonstrated
better sealing in vitro. The use of materials
other than PVC should reduce the formation
of microchannels, resulting in reduced se-
cretion drainage. However, in the clinical set-
ting, only PU cuffs have been evaluated. The
use of PU-cuff equipped ETTs resulted in
lower postoperative pneumonia in a popu-
lation of cardiac surgery patients (Poelaert
etal. 2008). The combination of PU cuff and
SSD was effective in reducing VAP in a clin-
ical randomised trial (Lorente et al. 2007);
however, it is not clear how much of the pre-
ventive effect is attributable to the use of a
PU cuff. Another approach to limiting the
folding of the cuff surface is to modify the
shape of the cuff using a tapered shape rather

Figure 1. Lateral Trendelenburg Position: A vertical line from the sternal notch

to the ETT connector piece, passing through the middle of the trachea should

be used as a surface landmark. The patient should always be positioned to
maintain this line, which is oriented slightly below horizontal.
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than the classical cylindrical one. Although
ETTs equipped with tapered cuffs resulted
in better sealing in vitro, the clinical effect
of this approach on VAP prevention still
needs further investigation.

Positioning

A novel approach that has been proposed
to reduce the movement of pathogens to-
wards the distal airways is the adoption
of the lateral head-down position, oth-
erwise known as the lateral Trendelenburg
position (Figure 1).This involves main-
taining the main axis of the trachea
slightly below the horizontal plane, so
that gravity will favour drainage of secre-
tions outside the airways. In animal mod-
els, the head-down position resulted in

absence of bacterial colonisation of the
airways, while those in the control group
were heavily colonised (Panigada et al.
2003). Moreover, mucus flow inside the
ETT was dependent on gravity, being di-
rected towards the lungs in the standard
head-up position, and towards the ven-
tilator circuit in the head-down position
(Li Bassi et al. 2008). These preclinical
studies are the basis for a currently on-
going clinical trial, the Gravity-VAP Trial,
which compares the lateral head-down
position with the standard semirecum-
bent position, with the aim of disclosing
a new preventive measure for VAP. This
project is endorsed by the European
Critical Care Research Network of the
European Society of Intensive Care
Medicine (ESICM).

international fluid
academy day

&
-

Conclusions

A passage of pathogens through the outside or
the inside of the ETT, which are under gravita-
tional forces, has been proposed as a major of-
fender of the lungs during mechanical ventila-
tion. Several intriguing preventive strategies have
focused on interrupting the bridge of secretions
or biofilm from the oropharyngeal cavity to the
lower respiratory tract. Larger clinical studies
need to be performed to evaluate the benefits
of such novel strategies for our patients. H

For more information on the Gravity-VAP
Trial, visit:

www.clinicaltrials.gov/ ct2 /show/NCTO01138540;
http:// compartint.net/ gravityvaptrial /joomla/ index.php
For references please send a request to
editorial@icu-management.org

"NOV 17™ 2012 ANTWERP BELGIUM

HIZED 8Y THE INTEARATAONMAL FLEVD ACADEMY

A CONGISE BUT COMPLETE ONE DAY SYMPOSIIM ON FLUIDY RESUSGITATION AND MONITORING IN THE CRITICALLY ILL

ann.socaertsezna.Be WWW.FLUID-ACADEMY.ORG

o FWBE




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

ICU Management 3-2012

ON-DEMAND CHEST X-RAY ORDERING IN THE ICU:

PRESCRIBING EFFICACY

- Mariam Alansari, MD, FRCS/
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King Faisal Specialist Hospital and Research Centre

Riyadh, Saudi Arabia
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Khalid Maghrabi, MD, FCCP, MRCP

Department of Adult Critical Care Medicine
King Faisal Specialist Hospital and Research Centre

Riyadh, Saudi Arabia

The chest x-ray (CXR) is the main imaging tool used in the intensive care unit (ICU],
though sometimes its use is deemed unnecessary. Several studies have thus fo-
cused on the possibility of lowering the number of bedside CXRs performed in the
ICU. It is the opinion of the authors of this paper that unnecessary CXRs need to be
eliminated and replaced by an alternative technique.

Eliminating Redundant
Chest Radiology

It is common for patients in the ICU, par-
ticularly those who are mechanically ven-
tilated, to have daily routine chest radi-
ographs in an attempt to find relevant
abnormalities that would otherwise re-
main undetected.

“A review from Ioos
and colleagues (2011)
supports the approach
for decreasing the num-
ber of CXRs ordered in
the ICU, and addresses
the use of alternative
techniques like ultra-
sonography and
capnography”

A large study by Graat and colleagues
evaluated the clinical value of 2,457 rou-

tine CXRs in a combined surgical and
medical ICU and found that only 5.8% of
routine CXRs showed new or unexpect-
ed findings, 2.2% of which warranted a
change in therapy (Graat et al. 2006).
Synonymous results were recorded for
both medical and surgical patients.

A randomised control study of med-
ical ICU (MICU) patients by Krivopal and
his team divided MICU patients into
those who received routine CXRs and

Portable Radiographs in the ICU Setting

those who only received non-routine
(clinically indicated) CXRs. They came
across a greater percentage of radiographs
with significant findings, requiring in-
tervention, in the non-routine group
(26.5%) than in the routine group
(13.3%) 2003).
Significant interventions included diure-

(Krivopal et al

sis, antibiotic administration or an inva-
sive procedure. The non-routine group
also received significantly less radiographs

Rout\_ne_at initial On Demand Daily
admission only
Mechanically Radiographs Radiographs obtained Patients with
ventilated documenting the after specific procedures. pulmonary
patient. presence or course Post newly inserted artery catheters
of disease: tubes *:
Stable patient new hypoxia, nasogastric with no gastric
admitted for haemoptysis, secretion aspiration**,
cardiac monitoring. dyspnea, venous catheters not
suspected quided by ultrasound,
Stable patient pneumothorax, endotracheal tube and * Those that cannot
with extrathorasic suspected chest tube. be examined by
disease. pneumonia. Suspected malposition ultrasound
or malfunction of existing **Capnography could
tube based on clinical be used to check
examination. position.

Figure 1. Indications for CXR Ordering in the ICU Setting
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per person than the routine group: 4.4
versus 6.8. There was no significant dif-
ference in outcome between the groups
with regard to length of intubation, ICU
stay, hospital stay or mortality.

More recently, Oba and Zaza (2010)
conducted a meta-analysis, for which
they selected eight studies that compared
on-demand approaches with daily rou-
tine strategies, including a total of 7,078
patients. No difference in ICU mortality,
ICU length of stay and duration of me-
chanical ventilation was found between
the two groups. The meta-analysis high-
ly suggests abandoning routine CXRs.

“The CXR should
never replace clinical
evaluation of the
patient but should
be prescribed on
the basis of clinical
suspicion”

A review from Ioos and colleagues
(2011) supports the approach for decreas-
ing the number of CXRs ordered in the
ICU, and addresses the use of alternative
techniques like ultrasonography and
capnography in:

1. Ensuring the correct position of
enteral feeding tubes when combined
with epigastric auscultation;

2.Diagnosing and monitoring
pneumothoraces; and

3. Post-procedural techniques after
central venous catheter insertions.

Based on our review of the best currently

available evidence, and on the latest recom-

mendations following the consensus opin-
ion of the American College of Radiology

expert panel, which was revised in 2006,

we can summarise the acceptable indications

for ordering CXRs in the ICU (Figure 1).

CXR

Classification of ordering strategy

Clinical 4

} No clinical

evaluation done

On demand

+ ¥

evaluation

¥

Routine

¥ ¥

Unscheduled Scheduled

Unscheduled Scheduled

+ ¥

L 4 L 4

After change Based
in clinical status on clinical status

E.g., sudden E.g., Patient with
hypotension, stable ARDS
desaturation or status
or fever asthmaticus
with no
new problem

After placement For monitoring

of a medical of indwelling
device. medical device
OnICU In specific

admission clinical

situations

Figure 2. Suggested Classification of CXR Ordering in the ICU for Future Studies

Conclusion

Previous studies advocating daily routine
chest radiography in ICUs were all ob-
servational without providing a compar-
ison. The efficacy of daily routine chest
radiography was probably overestimat-
ed in these because of inadequate study
design. To help in designing future stud-
ies, it is worth mentioning that clear
identification of patient population, en-
rollment criteria, and various definitions
of efficacy (unexpected findings, new
findings and findings that lead to treat-
ment change) are needed.

The CXR should never replace clinical
evaluation of the patient but should be
prescribed on the basis of clinical suspi-
cion. As a consequence, the organisation
of the ICU might have to be modified to
allow the implementation of such a strat-
egy for prescription and the reduction
of the number of CXRs ordered.

Future Studies

More studies are needed to help in defin-

ing a guideline for selecting the most
efficient and appropriate CXR strategy.
The author of this article agrees with the
suggestion from Hejblum et al. (2008)
that bedside CXRs in adult ICUs be cat-
egorised into four groups (Figure 2).
This classification system could help in
future studies to identify specific ICU
situations in which unnecessary CXRs
can be reduced. ®
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VIEWPOINTS

DEVELOPIN
HARMONISINGé

INTENSIVE CARE MEDICINE

SPE

AN INTERVIEW WITH ANDREW RHODES

President of the European Society of Intensive Care Medicine (ESICM), Andrew
Rhodes, has committed much of his time to progressing intensive care medicine
as well as introducing and strengthening strategies for raising and harmonising
standards in medical practice. In this interview with Managing Editor Marianna
Keen, he shares some of his most recent achievements, and others he plans for
the future, with a hope of changing the sector for the better on a global scale.

What do you see as your role as ESICM
President and what do you hope to achieve?

In my position, I have a number of primary

roles that include:

* Being the “face” of the society and ensuring
that the organisation’s priorities are in line
with what our members would want;

* Leading the team to ensure that the
business and management side of affairs
runs smoothly;

* Ensuring that the activities of the society
are consistent with what the society
stands for;

* Expanding the society membership base;

* Actively supporting and encouraging
research and education in critical care; and

* Challenging politicians to recognise
intensive care medicine as a speciality.

I do, of course, have my own objectives in
mind for the society. When I stood for elec-
tion I described my aims as being: to increase
the membership benefits available from the
society; to secure the future of the society by
investing in a “home” for the society; to de-
velop a foundation that raises funds for edu-
cation and research; to develop a number of
innovative educational tools; and to upgrade
the website and content.

In many respects we have delivered on these
aims. To start with, the membership benefits of
the society have significantly improved. We have
made the society's e-learning system free for all
members to use, re-designed the e-newsletters
that are used for communication, and signifi-
cantly increased the content available to mem-

bers within our website. In addition, we have
purchased and moved into our own office in
Brussels, providing the society with a strong
base from which to achieve all its future aims.

My aspiration to develop a foundation has
been achieved with the launch of the LIFE-
Priority fund, which is raising the profile of in-
tensive care medicine among the general pub-
lic as well as raising funds for the society’s
activities. Responding to my desire to develop
innovative educational tools, we have invested
in the Basic Assessment and Support in Intensive
Care (BASIC) and Advanced Training Courses
in Intensive Care (ATCIC) educational cours-
es, and developed a systematic review unit.
Finally, we are in the process of replacing our
website; the re-launch should go live in October,
during the ESICM congress in Lisbon.

Intensive care training courses have been the
latest addition to ESICM’s portfolio of edu-
cational activities. Do you believe that these
courses are so far achieving their objectives?

Delivering quality education of a consistent
standard to a large number of people is a sig-
nificant challenge, especially delivering it to
parts of the world that have few resources. We
have therefore decided to support the BASIC
course that originates from the University of
Hong Kong. This course is effectively free to
users and therefore enables us to help many
countries that could not afford more expen-
sive alternatives. We do not see our role as be-
ing able to educate the whole of Europe,
rather to provide the training in each coun-

try to support the development of the coun-
try’s own faculty, which can then continue to
roll out the education programme themselves
without our help.

In addition, we have started to develop AT-
CIC, which provides advanced courses that can
be utilised in a similar fashion. These courses
aim to be stand-alone modules with all the man-
uals and course materials already provided and
quality checked. This is a major undertaking as
these courses are extremely time consuming and
intensive to develop. We now have a portfolio
of five ATCIC courses: Mechanical Ventilation
(beyond BASIC), Critical Care Nephrology, ICU
Management, Haemodynamic Monitoring and
Management, and Bronchoscopy. We aim soon
to deliver many more.

What is the next step towards harmonisation
of the highest level of training in healthcare,
medical practice and medical specialities
within the EU and the rest of the world?

This is a complex issue. Each country has
evolved intensive care medicine in a different
fashion and changing this is difficult and po-
litically very sensitive. It is almost impossible
to force change from the centre of Europe, so
we have started a process of discussing the is-
sue with many individual countries, at a lo-
cal level, with the hope of encouraging the
change. To date, Spain, Switzerland and the
UK have designated intensive care medicine
as a primary specialty, but many other coun-
tries are now progressing down similar routes.
We have recently participated in a major




healthcare policy debate at the European
Commission to discuss this issue (amongst
others). It is only by engaging with all of the
stakeholders that we can hope to elicit change.

Sepsis and septic shock are hot topics for
discussion at present. Do you have any re-
cent developments to share?

The management of septic shock remains very
important. The European Society (together
with the Society of Critical Care Medicine)
initiated the Surviving Sepsis Campaign in
2002 by issuing the Barcelona Declaration
that aimed to decrease the mortality from sep-
tic shock by 25%. Ten years later, the cam-
paign has published results from its database

demonstrating that the mortality has reduced
by this amount, at least in part due to the in-
creased awareness of the condition leading
through to improved practice.

We have just completed the latest update
for the Surviving Sepsis Campaign guidelines,
which will hopefully be published in the next
few months. Together with these guidelines
will be an update of the sepsis bundles and a
re-invigoration of the campaign, in a move
to continue improving practice and outcomes.

What research projects are you currently

conducting?

There are four areas that I am currently fo-
cusing my research: health services research

ICU Management 3 - 2012

for intensive care provision and surgical out-
comes; haemodynamic monitoring; early goal
directed therapy; and biomarkers for outcome.

Can you tell us more about your research
on early goal directed therapy?

We have had a long interest at my institution
in the use of EGDT for high-risk surgery pa-
tients. We have performed a series of studies
aiming to describe this patient cohort and to
explore different ways of improving the care
they receive in order to improve their out-
comes. Largely, this has been successful in the
small single-centre setting. Further larger stud-
ies are now ongoing in order to confirm some
of these findings. B
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DOES INTERMEDIATE CARE IMPROVE
PATIENT OUTCOMES AND REDUCE COSTS?
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In an era of rapidly progressing intensive care medicine, along with rising demand and
growing concern on the bottom line, hospital managers are increasingly introducing inter-
mediate care facilities in a move to solve the problem of overcrowded ICUs in an efficient
manner; but controversy exists on whether these units really provide all the answers.

Introduction

Intensive care medicine has developed rap-
idly over the past 60 years or so, making
the intensive care unit (ICU) an essential
component of all modern hospitals and
one of the most costly hospital depart-
ments. High nurse:patient ratios and a fre-
quent need for invasive monitoring and
life-support equipment make operating
costs high, and as ICUs get busier and de-
mands for the very latest tests, equipment

down from intensive care and then a sep-
arate intermediate care unit. For the sake
of this article, however, we will use these
terms interchangeably unless specified.
Intermediate care units are used for pa-
tients who need more care than a gener-
al ward can provide but do not really need
the expertise or equipment, or both, of
an intensive care unit. General intermedi-
ate care units have been adopted by some
hospitals, while others have created inter-
mediate care units for specific patient

“Combining intermediate care with intensive
care in one unit may actually represent a more
efficient solution than having separate units”

and interventions increase, managers are
faced with ever more difficult decisions
regarding how best to distribute the in-
creasingly limited finances for healthcare
without reducing standards of care and
negatively influencing patient outcomes.

One approach that has been proposed to
reduce ICU costs and improve efficiency is
the creation of intermediate care units, also
called high-dependency or step-up/down
units. Some hospitals may have both a high-
dependency unit as an immediate step

groups, such as cardiac, neurosurgical, or
respiratory patients. But do these units re-
ally provide the intended benefits?

Can Intermediate Care Units
Improve Outcomes?

Perhaps the key argument in favour of the
intermediate care unit is related to the fact
that many patients who are admitted to the
ICU do not really need full intensive care.
The presence of an alternative facility for

such patients could liberate ICU beds for
those patients who would benefit most
from ICU access at a time when many ICUs
around the world are faced with bed short-
ages and demand has never been greater.
Indeed, 20-30% of all general ICU admis-
sions are considered of low severity and
are admitted largely for routine surveillance
or monitoring for less than 24 hours; this
percentage may be considerably higher on
surgical ICUs than on medical or mixed
units. These low severity patients general-
ly have good outcomes and are unlikely to
require any intensivist input during their
ICU stay, making them good candidates for
admission to an intermediate care unit
rather than to an ICU, without any nega-
tive consequences on the course of their
recovery being incurred. The provision of
this alternative site could result in improved
outcomes across the service by enabling
more of the most severely critically ill pa-
tients to benefit from appropriate ICU ac-
cess instead of having to be managed on
general wards with inadequate equipment
and staff who are not specifically trained
to care for the critically ill.

Patients across the spectrum could ben-
efit from these alternative sites. In addi-
tion to providing intermediate care to di-
rectly admitted low-risk patients requiring
short-term intensive monitoring, these
units are used as a step-down facility for
patients who no longer need intensive




therapy, but are perhaps not ready to re-
turn to the general ward. Without the pres-
ence of an intermediate care unit, such pa-
tients would, perhaps unnecessarily, be
kept on the ICU, thus occupying a bed and
preventing its use by a patient who may
benefit more from it.

An intermediate care unit may also limit
the risks of premature ICU discharge to the
ward: the change in degree of monitoring
from an ICU to an intermediate facility will
be smaller than if the patient is discharged
straight to a general ward. Via this transition,
any residual problems will theoretically be
detected and managed appropriately in a
timely manner. However, a potential down-
fall is that availability of an intermediate care
facility may give a false sense of security and
actually result in more premature discharges,
putting patients at risk of needing readmis-
sion to the ICU, which has been associated
with worse outcomes.

“Reducing unnecessary
admissions must
remain a priority
to ensure adequate
availability of ICU
beds for all those
who need them, and
to improve the
cost-effectiveness
and efficiency of
our ICUs”

Can Intermediate Care Units
Reduce Costs?

Intermediate care units have higher
staff:patient ratios and more specialised
equipment, notably for monitoring, than
on the general ward but less than on the
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“Twenty to thirty percent of all general ICU
admissions are considered of low severity and
are admitted largely for routine surveillance
or monitoring for less than 24 hours”

ICU. Theoretically, this makes these units
a more cost-effective option for certain
patients, for example, patients needing
routine postoperative surveillance who are
at low risk of developing complications
and hence unlikely to require invasive ther-
apy during an ICU stay. However, such pa-
tients are generally low-risk and account
for a relatively low proportion of total ICU
costs, so the impact on overall costs is like-
ly to be relatively limited. Moreover, as in-
termediate care is more costly than gen-
eral ward care, and as some patients would
be managed on the general ward if no in-
termediate care unit were available, total
hospital costs may in fact increase with in-
troduction of such a facility. In addition,
although intermediate care units have low-
er staff:patient ratios and possibly less in-
vasive monitoring equipment, potentially
making them less expensive to run than
the ICU, overall department expenses may
be increased as certain equipment will
need to be duplicated on the intermediate
care unit and on the ICU if these are in
separate parts of the hospital. Also, staff
costs may increase as both units will need
to have a full allocation of personnel.

Is There an Alternative Solution?

General intermediate care units have been
introduced in many hospitals, particular-
ly in Europe, but there is actually very lit-
tle evidence that they improve patient out-
comes or reduce costs. Indeed, rather than
solving the problem of overcrowded ICUs
and helping reduce costs, creation of in-
termediate care units may simply act to
shift the dilemma to another site.
Combining intermediate care with inten-
sive care in one unit may actually repre-

sent a more efficient solution than having
separate units for several reasons. Firstly,
expensive monitoring and interventional
equipment is concentrated in one area
rather than needing to be duplicated. In
addition, a larger combined unit provides
increased flexibility of bed use and staffing
than do separate units. A large unit can
adapt more easily to a sudden increase in
demand for beds and to changes in the
types of patients admitted, such that beds
and nursing staff can be used flexibly for
patients with varying acuities of illness.
The nursing and medical staff can also
benefit from the heterogeneous nature of
the patients, which make working condi-
tions more varied and interesting. Mortality
rates in larger, high volume ICUs may also
be lower than in smaller units with fewer
annual admission rates.

Clearly the optimal approach will vary
according to local demand and available
facilities, but intermediate care units
should not be opened for the sole aim of
improving efficiency and reducing costs,
because there is little evidence that this is
achieved. Rather, the way in which the
available ICU beds are used should be
carefully evaluated and optimised.
Introduction of an intermediate care unit
cannot replace the need for strict admis-
sion and discharge criteria to ensure that
only patients who can truly benefit are
admitted to the ICU. Many patients with
no reasonable chance of survival, who will
not benefit from intensive care, are still
admitted to ICUs. Reducing these and oth-
er unnecessary admissions must remain a
priority to ensure adequate availability of
ICU beds for all those who need them,
and to improve the cost-effectiveness and
efficiency of our ICUs. B
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THE PORTUGUESE HEALTHCARE SYSTEM:
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Located in the south-west of Europe, with a mainland area of 91,900 km?, along with
the archipelagos of Acores and Madeira, Portugal is a developed country with a lot
to offer, including a health system with many strengths. Amid the economic crisis
and an ageing population, however, the country is facing problems in this sector. In
response to this, the Ministry of Health has proposed a sustainability plan for hos-
pitals to overcome the crisis, which anticipates improved efficiency, disease preven-
tion and safety, among other benefits.

The total population in Portugal has seen
a five percent increase over the last decade.
While in the 1970s only 38.8% of the
population lived in urban areas, this rose
to 58.2% by 2006. Most of the population
is concentrated in two large metropolitan
areas: Greater Lisbon (with approximate-
ly two million inhabitants) and Greater
Oporto (with approximately 1.2 million
inhabitants). The number of births has
been declining steadily since the 1970s
and the average age has been gradually ris-

ing. In terms of production and income,
total gross domestic product (GDP) in
2010 was 272.4 billion US dollars, accord-
ing to current purchasing power parity
(PPP) (Table 2).

In terms of health status, beyond the
crude death rate in 2009 (Table 1), life ex-
pectancy at birth was 79.5 years (76.5
years for males, 82.6 years for females),
which places the country just above the
average, according to the Organisation for
Economic Cooperation and Development
(OECD). Over the past five decades, both
sexes have seen similar improvements,

Table 1. Demographic indicators (all data from 2009, except where indicated).

Population, total (000s) 10.633
Population, female (% of total) 51,6
Population, ages 0-14 (% of total) 15,2
Population, ages 15-64 (% of total) 67
Population, ages 65 and above (% of total] 17.8
Age dependency ratio(dependants to working-age population) 0,49
Birthrate, crucle (per 1000 people) 9.4
Deathrate. crucle (per 1000 people) 9.8
Population growth (annual %) 0,1
Fertility rate, total (births per woman) 1,32
Population density (people per km2)* 113,9
Urban population (% total)** 58,2
Education level - 9 years of school (%)*** 86,5
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with women currently living on average
six years longer. In the past four decades,
Portugal has also had one of the largest re-
ductions in infant mortality rates among
OECD member countries.

The Portuguese healthcare system is a na-
tional health system (NHS) that was
founded in 1979. It was formed mostly
based on structures already in place (hos-
pitals and primary care centres), but these
were not necessarily organised as an in-
tegrated set of providers.

In the last few years, reforms have seen
both primary care centres and hospitals
grouped both horizontally and vertically,
forming local health units, in order to im-
prove management, efficiency and quality.

As is typical in Beveridge influenced sys-
tems, the Portuguese NHS and therefore
its hospitals have been financed mostly
with funds from general taxation.
Healthcare costs have grown consistently
above both the inflation rate and the in-
crease in GDP.

Primary care and secondary care are
supposed to work together in articulation.
However, as is often the case, transition
of both patients and information between
the two levels is not as smooth as desired,




raising issues in terms of coordination and
continuity of care. More recently, a third
level, long-term care, has been added to
the equation. Long-term care is expected
to reduce the need for longer hospital
stays, but the number of available beds is
still insufficient.

Total health spending accounted for 10.1%
of GDP In 2008, according to the latest fig-
ures from the OECD Better Life Index. This
placed Portugal, in 2009, above the OECD
average of 9.5%. Portugal has also typical-
ly received a slightly higher percentage of
private financing than other OECD coun-
tries. This amounted to 2,508 US dollars
per capita after adjusting for PPP.

Comparing total health expenditure per
capita with other countries’ GDP per capi-
ta, there seems to be a positive correla-
tion between the two. Portugal is well
within this trend.

of a steady increase over the last five
decades. In 2009, Portugal had 5.6
nurses per 1,000 population, which
places it below the OECD average, in
spite of considerable growth in the past
decade, including significant improve-
ments in the country’s ability to train
these professionals. We are thus slight-
ly above the OECD average in the first
case (albeit with a ratio of graduates to
physicians below ideal), and the oppo-
site is true when looking at nurses.

In terms of healthcare management,
Portugal has had a postgraduate course
in hospital management for over 40 years
now. Taught by the National School of
Public Health (http://www.ensp.unl.pt/),
it was for a number of years a requirement
to enter hospital management; recent
changes to the legislation made this op-
tional  rather than  compulsory.
Simultaneously, other schools started teach-
ing health services management, mostly at
the postgraduate level.

Table 2. Gross Domestic Product in Portugal 2003—2010
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The number of beds has decreased most-
ly as part of an international trend, asso-
ciated with more effective and efficient
treatments and the move of a number of
activities (namely surgical) to ambulato-
ry care. In 2009, there were 2.8 acute
care hospital beds per 1,000 population.
A look at the number of acute care beds
suggests these were less affected than oth-
er healthcare beds. The occupancy rate of
curative (acute) care beds has for the past
decade been stable around 72 %, with sev-
eral experts arguing for the need to reduce
the number of beds as a way to increase
this rate. The average length of stay in 2009
was recorded to be 5.9 days. This too has
dropped significantly over past decades.

As is common elsewhere in the developed,
western world, Portugal faces problems
brought by an ageing population, with in-
creased incidence and prevalence of chron-

Unit

2003 2004 2005 2006

2007 2008 2009 2010

Gross domestic product (GDP)

Bin USD curr. PPPs 2025 207,9 224.6 2421

256,8  265,1 266,4 272,4

GDP per capita

USD current PPPs

19.392  19.796  21.294

Source: OECD Factbook statistics (doi: 10.1787/csp-prt-table-2011-1-en)

22.870

24.206 24.957 25.055  25.609

Table 3. Total Expenditure on Health as a Percentage of GDP

Total expenditure on health, % gross domestic product

1970 1980 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008

Portugal

24 51 57 93 93

Source: OECD Health Data 2011 (http://stats.oecd.org/Index.aspx?DataSetCode=SHA]

9.3

98 101 104 10,1 10,0 10,1

Table 4. Total Number of Hospital Beds per 1,000 Population

Total hospital beds, Per 1000 population

1985 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Portugal

4 4 38 37 36 37

Source: OECD Health Data 2011 (http://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_REAC)
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Portugal currently has 3.8 physicians
per 1,000 population. This data refers
to all physicians who are licensed to
practice and thus includes doctors not
actually practicing, however. In any case,
this result places Portugal above the
OECD average. This has been the result

Most hospitals and hospital beds in
Portugal are public. Numbers of both,
however, have been decreasing in recent
years. The number of hospitals has de-
creased mostly through mergers, with
several hospitals forming hospital cen-

tres, under a common executive board.

ic conditions and multi-morbidity. The
Ministry of Health is thus currently insist-
ing on health promotion and disease pre-
vention as a means to ensure the overall
sustainability of the system.

Eight areas of clinical and health promo-
tion have been identified as priorities: di-
abetes, HIV infection and AIDS, tobacco
consumption, healthy eating, mental health,
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oncology, respiratory diseases, and cardio
and cerebrovascular diseases.

The current government is keen on pro-
moting actions on lifestyle changes, with
a special focus on diet and exercise, while
reducing the consumption of tobacco, al-
cohol and illicit drugs. Some of these re-
quire intersectoral policies. Target popula-
tions include the young and the elderly,
with healthy and active ageing as an ob-
jective. In organisational terms, governance
relies both on the national level, for poli-
cy and budgeting, and also on five region-
al health administrations.

Patient access to the system is still a
problem in some areas, with the prevalence
of long waiting lists and waiting times,
particularly for elective surgery, outpatient

2012 to 2016. The previous plan (2004-
2010) was very positively reviewed by the
WHO (http://www.euro.who.int/__data/as-
sets/pdf_file/0003/83991/E93701.pdf).
Internally, comprehensive reviews are being
undertaken in primary care, emergency serv-
ices and long-term care, based on the advice
of national experts.

The main current issues with the
Portuguese national health system are relat-
ed to the current economic crisis in the coun-
try (and Europe in general), and the need to
ensure the system’s sustainability. In the con-
text of the global economic crisis, the coun-
try and the healthcare system are currently
under pressure to be more efficient while en-
suring access and quality. The healthcare sec-
tor is thus undergoing some reform, with

Figure 1. Hospital Beds Per 1,000 Population

Hospital beds per 1.000 population, 2000 and 2009 (or nearest year)

13.7

I A T PRIt VI S P
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%

Per 1.000 population

Source: OECD Health Data 2011; national sources for non-OECD countries.

visits and diagnostic tests. The past few
years, however, have seen the development
of a number of specific programmes in an
attempt to overcome this situation.

In recent years Portugal has also shown
particular interest in the quality of health-
care provided. There is a national strategy for
quality in healthcare, which was approved
in 2009, and the country has participated in
global safety programmes led by the World
Health Organisation (WHO), among other
schemes. The Ministry of Health is also cur-
rently in the process of transposing to the
Portuguese legislation the directive on cross-
border care. As a part of this process, the
ministry is working on the definition of re-
ferral centres to integrate with European ref-
erence networks.

All actions taken by the government fol-
low a national health plan, stretching from

specific efforts directed at hospitals. These fo-

cus around eight axes:

1.Implementing a more coherent
hospital network
Specific measures include the
redefinition of the network of hospitals,
given the recent formation of several
hospital centres, which group hospitals,
and the existence of a number of
referral networks (specialty-based) that
need coherence and updating.

2.Defining a more sustainable

financing policy

Specific measures include the
development of costing systems and the
improvement of benchmarking efforts
between hospitals.

3.Integrating care to improve access
Specific measures include the
improvement of referral criteria between

w g
4 SN B

Egi = B W a6y
F AL D &L SO SR
SRS TS S &8

primary care centres, hospitals and
long-term care departments.
4.Making hospitals more efficient
Specific measures include the
implementation and monitoring of
clinical guidelines, and raising
ambulatory surgery rates.
5.Ensuring quality as a major trait of
hospital reform
Specific measures include a reduction of
current rates of hospital acquired
infections and rates of cesarean sections.
6.Investing in information systems as
a sustainability factor
Specific measures include the
implementation of the electronic health
record and guaranteeing the validity of
all information in the system.
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7.Improving Governance
Specific measures include celebrating
management contracts with the boards
and assessing board performance.

8. Strengthening the role of citizens
Specific measures include making
hospital benchmarking public and
raising patient awareness of healthcare costs.

The Ministry of Health believes this strat-
egy to be the only way to make the
Portuguese healthcare system sustainable
in the face of one of the biggest econom-
ic crises seen in recent years, while at the
same time improving its effectiveness, ef-
ficiency, safety, fairness, timeliness and pa-
tient-centered charactersitics.

For references, please send a request to
editorial@icu-management.org
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INTENSIVE CARE MEDICINE IN PORTUGAL.:
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The economic crisis in Portugal has forced the Government to impose major budget cuts
in the National Health Service, and although the level of care for critically ill patients until
now has remained adequate, intensive care medicine in the country is feeling limitations.

Since the first intensive care unit (ICU) to be
established in Portugal was opened in
Coimbra in the sixties, intensive care medi-
cine has become a speciality of growing im-
portance in the treatment of patients admit-
ted to hospital, providing fundamental support
to critically ill sepsis sufferers, patients admit-
ted to the emergency room, and those admit-
ted for a major operation or transplant sur-
gery. The next critical care units to be
introduced were in Lisbon and Oporto, pre-
dominantly in major teaching hospitals, and
in the following decades ICUs were created
in almost every Portuguese hospital.

In 2001, thirty years after the creation
of the first ICU, there were 413 intensive
care beds in 50 polyvalent ICUs (Direcgao
Geral Satde, 2001). At the present time
(September, 2012), there are 52 polyva-
lent ICUs and two ECMO centres in
Portugal, providing a total of 451 inten-
sive care beds (1.75% of all acute care
beds). Unfortunately, ICU resources are not
equally distributed throughout the coun-
try; most of the beds are in hospitals on
the country’s coastline, with the highest
concentration of resources in main urban
areas such as Lisbon and Oporto, and the
lowest in Azores.

Despite the increase in intensive care beds
seen in the last decade, compared with oth-
er countries in Europe, Portugal still has the
lowest ratio of beds per 100,000 inhabitants,
standing at 4.2:100,000. Due to this low ra-
tio, the number of ICU admissions per

100,000 inhabitants is low, while patients
that are admitted are of high severity. As a
consequence, in 2011, the mean simplified
acute physiology score (SAPS II) in the ICUs
that entered data to the HELICS database was
43.4.This implies high resource use, with
patients staying in the ICU for a mean length
of 10.5 days, and 63.4% of patients being
mechanically ventilated (3.1% non invasive-
ly) in the first three days of intensive care.
ICU case mix is dominated by medical pa-
tients (58.1%) and about 80% of all patients

are infected on admission.

In Portugal, as in other countries, there has
been a growing shortage of intensivists, de-
spite efforts in training new specialists. Since
the economic downfall, governmental budg-
et constraints have been reflected primarily
in the recruitment of new specialists, for re-
newal of ICUs teams. There are currently 202
intensivists in Portugal, a number that is not

sufficient to ensure 24-hour coverage in all
ICU’s. This has led to hospital managers re-
cruiting non-specialised physicians to guar-
antee coverage. Only 59% of ICU doctors are
intensive care certified, and the highest per-
centage of these work in northern Portugal.
Not only is there an insufficient supply of
staff, but the workforce is also becoming old,
with a mean age of 49.41 +/-7.39 years. This
means that even using all its impending ca-
pacity, Portugal will be facing a shortage of
intensivists, unless things change. With this
stark reality in mind, measures are currently

being taken to increase the capacity of ICUs
in the main Portuguese hospitals.

Nowadays, intensive care medicine is a two-
year subspeciality. Entry into an intensive care
medicine training programme is possible fol-
lowing successful completion of a primary
speciality, namely anesthesia, internal medi-
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cine, pulmonology, cardiology or general sur-
gery. The curriculum, defined by the National
Board of Intensive Care Medicine, part of the
Portuguese Medical Association, is based on
the Competency-Based Training programme
in Intensive Care Medicine for Europe
(CoBaTrICE)—a programme from the
European Society of Intensive Care Medicine
(ESICM), which has extended towards har-
monising intensive care medicine worldwide.

Trainees are strongly encouraged to take the
European Diploma in Intensive Care Medicine
(EDIC) before taking the Portuguese final ap-
proval in intensive medicine exam (Ordem
dos Médicos, 2006).

Over the years, SPCI has strived to make in-

Fundamental Critical Care Support (FCCS),
Fundamental Disaster Management (FDM)
and ESICM’s Advanced Training Courses in
Intensive Care (ATCIC) module on bron-
choscopy. During a regular year, SPCI organ-
ises two to three courses that are integrated
into national conferences. Students on these
courses are not only undertaking medical
training in intensive care, but also in other
specialities, so that they may integrate critical

care medicine into their primary speciality.
This training is critical for physicians who
regularly work in the emergency room.
Currently, SPCI organises two of the main
intensive care meetings in Portugal: the National
Congress, usually held in May; and a joint meet-

gency department, so that they can be treat-
ed promptly. They also played a part in rais-
ing awareness of the Surviving Sepsis
Campaign guidelines, prompting their adop-
tion in Portuguese hospitals, as well as in ed-
ucating physicians on how septic patients can
be recognised early after admission. Finally,
they prompted hospital managers to imple-
ment sepsis bundles outside of ICUs.

The Portuguese Society for Intensive Care
has a strong relationship with the Brazilian
Intensive Care Society (AMIB). Besides joint
meetings between them, they share the same
official journal: Brazilian Journal of Intensive
Care. Soon, they will begin joint prospective
studies, involving a large number of
Portuguese and Brazilian ICU’s. SPCI is also
involved in promoting education and train-
ing in African countries where Portuguese is
spoken, organising courses on disaster man-
agement and preparedness, trauma, and care
of the critically ill.

The joint work of SPCI, the Portuguese
Medical Association and Portuguese inten-
sivists has been fundamental in defining in-
tensive care medicine as a fundamental spe-
ciality in hospital care.

tensive care medicine a primary speciality

with five-year training and multidisciplinary
pathways in a competency-based programme.
The society and the Portuguese Medical
Association are working together for this to
become a reality in the near future.

The Portuguese Society for Intensive Care pro-
motes training and professional development,
and executes several courses, such as

ing with another Portuguese medical society,
this year with the Portuguese Society of
Pulmonology. Pulmio e Doente Critico will be
held in Oporto from 7—8 November. Other im-
portant meetings include Infection and Sepsis
in Oporto, the Critically Ill meeting held in
Lisbon in January, the Spring Meeting, and the
Artificial Ventilation Update meeting (JAVA),
which both take place in Oporto.

These meetings have been very important
in helping physicians to recognise critically
ill patients on their admission to the emer-

References

Direcgdo Geral de Satde (2001). Cuidados
Intensivos. Recomendagoes para o seu
desenvolvimento.
(www.dgs.pt/upload/membro.id/ficheiro
$/1006185.pdf).

Ordem dos Médicos (2006). Documento
orientador da formagio em Medicina
Intensiva. (www.ordemdosmedicos.pt).




eproc

© For

Eurcpean
Society of
Anaesthesiology

Barcelona, spain

Euroanaesthesia

The European Anaesthesiology Congress June 1- 4

e

Symposia u

Refresher Courses

Workshops

Industrial Symposia & Exhibition

Abstract Presentations Deadline abstracts: ESA Socratariat
December 15th 2012 Phone +32 (M2 743 32 90

CME Accoreditation Cintine submission: Fax +32 ()2 743 32 98

EACCME - LIEMS winw,curoanaesthesia.org E-mail; reglstration@ouroanacssthesia.org



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

AGENDA

NOVEMBER

EDITOR-IN CHIEF
Jean-Louis Vincent, Head, Department of Intensive Care,

Erasme Hospital, Free University of Brussels, Belgium jWincen(@ulb.ac.be

6-8 10th Doppler-Echocardiography in Intensive Care Medicine
Brussels, Belgium
www.intensive.org

7-9 Sepsis 2012
Paris, France
www.sepsisforum.org

9-10 ESA Autumn Meeting
Prague, Czech Republic
www.euroanaesthesia.org

17 2nd International Fluid Academy Day
Antwerp, Belgium
www.fluid-academy.org

DECEMBER

EDITORIAL BOARD

Prof. Antonio Artigas (Spain]

Dr. Richard Beale (United Kingdom)
Prof. Julian Bion (United Kingdom)
Dr. Todd Dorman (United States)
Prof. Hans Kristian Flaatten (Norway)
Prof. Luciano Gattinoni (Italy)

Prof. Armand Girbes (Netherlands)
Prof. Jeff Lipman (Australia)

Prof. Konrad Reinhart (Germany)
Prof. Paolo Pelosi (ltaly)

Prof. Peter Pronovost (United States)

aartigasidcspt.es
richard.bealeldgstt.sthames.nhs.uk
j.f.bion(@bham.ac.uk
tdorman(jhmi.edu

hans flaatten(@helse-bergen.no
gattinon@policlinico.mi.it
arj.girbes@vume.nl
j.lipman(@ug.edu.au
konrad.reinhart@med.uni-jena.de
ppelosi@hotmail.com
ppronovo(djhmi.edu

4-6 18th Postgraduate Refresher Course on “Cardiovascular and
Respiratory Physiology Applied to Intensive Care Medicine”
Brussels, Belgium
www.intensive.org

16-19  Update on Nutritional Support
Rome, Italy
www.intensive.org

JANUARY 2013

19-23 SCCM 2013
San Juan, Puerto Rico
WWW.SCCM.Oorg

FEBRUARY

7-8 18th International Symposium on Infections in the Critically Il Patients
Sevilla, Spain
www.infections-online.es

MARCH

14-15 IT @ Networking Awards 2013
Brussels, Belgium
www.itandnetworking.org

19-22  33rd International Symposium on Intensive Care and
Emergency Medicine (ISICEM)
Brussels, Belgium
www.intensive.org

In our Next Issue

COVER STORY
The Global ICU

COUNTRY FOCUS
Hungary

MATRIX

MclLaren F1 System to
Monitor Health
Candida Infections

INTERVIEW
Edgar Jimenez

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

Prof. Jukka Takala (Switzerland) jukka takalafdinsel.ch
NATIONAL CORRESPONDENTS

Dr. Maurizia Capuzzo (Italy)

Nathalie Danjoux (Canada)

Prof. David Edbrooke (United Kingdom)
Prof. Dr. Dominique Vandijck (Belgium)

cpmidunife.it
nathalie.danjouxuhn.on.ca
davidedbrooke117(@btinternet.com
dominigue.vandijck@ugent.be

MANAGING EDITOR
Marianna Keen editorial(@icu-management.org
SCIENTIFIC EDITOR
Dr. Sonya Miller scienceldicu-management.org
EDITOR

Lee Campbell

EUROPEAN AFFAIRS EDITOR
Sonja Planitzer

GUEST AUTHORS

Mariam Alansari, Albertus Beishuizen, Lorenzo Berra, Arlene S. Bierman, Paulo Alexandre Boto,

Luis Coetho, Andrea Coppadoro, Fernando Leal da Costa, Armand R.J. Girbes, Jodo Gouveia, Jennifer nnis,
Maxim Kartachov, Marc Leone, Khalid Maghrabi, Christophe Mariette, Claude Martin, Irit Nachtigall,
Riccardo Pinciroli, Benoit Ragonnet, Andrew Rhodes, Claudia Spies. Sandra N. Stapel, Sascha Tafelski,
Jean-Louis Vincent, Peter J.M. Weijs

ICU MANAGEMENT IS PUBLISHED BY
MindBYTE Communications Ltd
9. Vassili Michailidi CY-3026 Limassol, Cyprus

E-mail: office@icu-management.org
Website: www.icu-management.org
PUBLISHER

MindByte Communications Ltd officeldicu-management.org
MEDIA CONTACT, MARKETING, ADVERTISING

Katya Mitreva k.m(@icu-management.org

SUBSCRIPTION RATES

One year Europe 53 Euros
(verseas 68 Euros

Two years Europe 89 Euros
Overseas 106 Euros

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

ART DIRECTOR
Tassos Kostis art1f@mindbyte.eu
PRODUCTION AND PRINTING

Total circulation print and online: 12,640

ISSN = 1377-7564

© ICU Management is published quarterly. The publisher is to be notified of cancellations six weeks
before the end of the subscription. The reproduction of (parts of) articles without consent of the publish-
er is prohibited. The publisher does not accept liability for unsolicited materials. The publisher retains the
right to republish all contributions and submitted material via the Internet and other media.

LEGAL DISCLAIMER

The Publishers, Editor-in-Chief, Editorial Board, Correspondents and Editors make every effort to see that no
inaccurate or misleading data, opinion or statement appears in this publication. All data and opinions appear-
ing in the articles and advertisements herein are the sole responsibility of the contributor or advertiser con-
cered. Therefore the publishers, Editor-in-Chief, Editorial Board, Correspondents, Editors and their respec-
tive employees accept no liability whatsoever for the consequences of any such inaccurate or misleading
data, opinion or statement.

REFERENCES
References cited in this journal are provided to ICU Management by the authors and are available on
request at editorialldicu-management.org.

VERIFIED CIRCULATION
according to the standards of
International Business Press Audits.

ICU Management
is independently audited
on behalf of ISICEM by AKC




REWARBING
EXCELLENCE
& INNOVATION

GLOBAL HEALTHCARE IT AND
MEDICAL TECHNOLOGY COMPETITION

ion must be permitted by the copyright holder. Email to copyright@mindbyte.eu.

v 4
v

bl o FOR MORE INFORMATION:
- WORTH € 20,000 Clinique Si-Jean www.itandnetworking.org
£ BRUSSELS
:
|”“Pﬂ TIORKING
- \ ARDS 2013




© For personal and private use only. Repsad

ADD A NEW RESPIRATORY STRATEGY
PUMP ASSISTED LUNG PROTECTION

FALF - Pump Assisted Lung Protection - stands for
garl:,r initigtion of low fiow axtracarporss! EG_._, reminval,
PALP can allow early discantinuation of measine mechasical
wantilation in acuie hyparcarbic respiratony fadura, ar can
aven help 10 pravent it

MACIIET - The Gold Standard.

MAQUET Carciopulmanary AG | wows.maguel.caom

MAQUET

GETINGE GROUP

FALF i a CARDIOHELP therapy application (thApp)
basad on the principle of low fow extracorparaal circu’aton
which is similar o CRAT

Mare information: www. magquet-cardichelp.com

View the brochure:




	ICU_V12_i3_COVER_PAGE_(low)
	ICU_v12_i3(web_noPASS)
	ICU_V12_i3_COVER_(low)
	ICU_v12_i3_(low)




