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Plenary lecture: Simplifying pneumonia therapy: a single algorithm for all Copper Hall Wednesday 17:40

“Less splitting, more lumping”: a single
therapeutic strategy for all pneumonia patients

A

recently published study on a
unified therapeutic strategy
for pneumonia patients will
be discussed in a plenary lecture this
afternoon by Michael Niederman (Professor of Clinical Medicine, Weill Cornell Medical College; and Associate
Division Chief and Clinical Director,
Pulmonary and Critical Care Medicine,
New York Presbyterian/ Weill Cornell
Medical Center, USA).
Dr. Niederman will describe evidence from this study showing that
patient comorbidities can increase
the risk of multidrug resistant (MDR)
pathogen infection and, along with
increased severity of illness, can
lead to adverse outcomes if treated
inappropriately; conversely, appropriate antibiotic therapy can overcome
the impact of MDR pathogens and
severe illness.
Pneumonia is currently treated
empirically based on site of acquisition
(community, hospital, ICU). In Maruyama et al. (2018), selection of initial
empiric therapy was based on risk factors for MDR pathogens, and severity
of patient illness 1. This study was
based on the investigators’ previous
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lines is an appropriate response to
the particularities that distinguish one
local region from another, explained
Dr. Niederman, the complexity of
pneumonia management correspondingly increased. Moreover, the
development of the concept of HCAP
in 2005 generated controversy as to
how best to classify these patients.
“Arguably, at this point we have three
different sets of pneumonia patients,
with potentially different recommendations for each,” he summarized.
Referring to the previous study
by Maruyama et al. (2013)2, which
includes Dr. Niederman as co-author,
in basing empiric HCAP therapy on
its severity and the presence of risk
factors for MDR pathogens, he continued: “We thought we could adapt

work demonstrating the validity of
this concept in healthcare-associated
pneumonia (HCAP) patients2. Extending their hypothesis, Maruyama et al.
prospectively applied a similar algorithm to 1,089 patients in a three-year
prospective multicenter cohort study:
656 of these patients had communityacquired pneumonia (CAP), 238
HCAP, 140 hospital-acquired pneumonia (HAP) and 55 ventilator-associated
pneumonia (VAP).1
Eighty-five percent of patients
were treated according to the algorithm. It was found that inappropriate therapy was given in only 4.3%
of patients. The frequency of MDR
pathogens and 30-day mortality were
found to vary by site of acquisition.
However, there was no significant association in multivariate analysis with
the site of pneumonia acquisition and
mortality. Five risk factors for 30-day
mortality, based on multivariate logistic regression analysis, were identified. These included: age ≥ 75 years,
hematocrit < 30%, albumin < 3.0 g/
dl, blood urea nitrogen ≥ 21 mg/dl
and chronic liver disease, as well as
hypotension (systolic BP ≤ 90 mm Hg)
and inappropriate therapy.1
Speaking to ISICEM News, Dr.
Niederman described the evolution of
current guidelines that prompted the
development of this novel patient risk

“Who are the patients,
what are their risk
factors, and what is their
severity of illness? There
is some commonality
to all pneumonia
patients with regard to
those issues.”

factor-based approach. “For
a long time, when patients
developed pneumonia – in
the community, in the hospital, in the ICU – generally
infectious disease and critical
care doctors were giving adMichael Niederman
vice and leading the direction
on how to treat and how
to manage.
“In 1993, we wrote the first guide- this algorithm to apply to all pneulines on CAP. It was done on behalf of monia. We thought that we should
the American Thoracic Society. I was
be making things more simple – that
the lead author of that document.
we should be doing less splitting, and
That was the first time we had put
more lumping.
together all of the information about
“We should approach pneumodefining risk factors and defining
nia as an infection in the lung, and
an approach to therapy including
approach therapy not so much from
stratification of patients for severity of the standpoint of where did it begin,
illness and then giving recommended
but rather: who are the patients, what
empiric therapy.
are their risk factors, and what is their
“I would say that led to a
severity of illness? There is some comchange in the thinking about how
monality to all pneumonia patients
to manage pneumonia. The infecwith regard to those issues.”
tious disease doctors understood the
The study under discussion
value of guidelines and they started
today highlights the significance of
working jointly with the American
individual patient risk factors and
Thoracic Society to write guidelines
appropriate therapy, rather than the
and then European societies started
presence of MDR pathogens per se.
writing guidelines. We now had
The administration of appropriate
multiple guidelines, first on CAP and
therapy, explained Dr. Niederman, is
on nosocomial pneumonia. Those
probably the reason why MDR pathoguidelines have been re-written every
gens did not emerge as a significant
several years.”
factor in the multivariate analysis.
While the proliferation of guideContinued on page 4
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“Less splitting, more lumping”: a single
therapeutic strategy for all pneumonia patients
Continued from page 2

“When this algorithm was
followed, the large majority of
patients got appropriate initial
antibiotic therapy.”
Dr. Niederman will also be
speaking specifically on the
topic of the relationship of MDR
pathogens and mortality, during
Michael Niederman
tomorrow’s ‘Bacterial challenges’ session. “MDR pathogens
In his concluding remarks, Dr. Niecould add to mortality but they are
not inherently more virulent. If you can derman touched on antibiotic therapy
practices in the U.S. and Europe – a
account for their presence by using
topic he will discuss during Friday’s
appropriate antibiotic therapy, you
‘HAP and VAP’ session. “In general,
can eliminate or at least minimize the
when guidelines are followed, a large
impact on mortality. That is to a large
number of patients do get appropriate
extent what we found here. Very few
antibiotic therapy,” he commented,
people got inappropriate therapy – a
“But to some extent that occurs with
little over 4% of all patients.”

more broad-spectrum therapy
than might be necessary.
“The newest American
guidelines for nosocomial
pneumonia basically recommend very broad-spectrum
therapy for everybody. The European guidelines recommended a little bit narrower therapy.
“I think the findings in this
study show that not everybody
with nosocomial pneumonia needs to
get the broadest spectrum therapy all
the time. You can identify more clearly
who is and who isn’t at risk of MDR
pathogens, and tailor the therapy a
little bit more specifically. That was
another potential benefit we found;
we were not only giving appropriate therapy and unifying all patients,

“When this algorithm was
followed, the large majority
of patients got appropriate
initial antibiotic therapy.”

but we weren’t necessarily giving the
broadest therapy possible.”
Dr. Niederman delivers his plenary lecture ‘Simplifying pneumonia therapy: a
single algorithm for all’ today at 17:40
in the Copper Hall. ‘Bacterial challenges’ takes place tomorrow in Silver Hall
at 8:00. ‘HAP and VAP’ takes place in
the Studio Room from 8:00 on Friday.
References
1. Maruyama T, Fujisawa T, Ishida T, Ito A, Oyamada Y, Fujimoto K et al. A Therapeutic Strategy
for All Pneumonia Patients: A 3-Year Prospective
Multicenter- Cohort Study Using Risk Factors for
Multidrug Resistant Pathogens To Select Initial
Empiric Therapy. Clin Infect Dis. 2018.
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H, Tsutsui K, Maeda H et al. A new strategy
for healthcare-associated pneumonia:a 2-year
prospective multicenter cohort study using
risk factors for multidrug resistant pathogens
to select initial empiric therapy. Clin Infect
Dis. 2013;57:1373–83.

Early resuscitation in sepsis 100 Hall Tuesday 13:45

MAP of 65 mmHg for everyone?

E

xploration as to the optimal mean arterial
pressure (MAP) target for resuscitation in
septic shock was laid bare on Tuesday at
ISICEM, with Peter Radermacher (Ulm University,
Germany) examining the road travelled to reach the
current target used in everyday practice.
Resuscitation in septic shock aims to restore tissue perfusion pressure without excessive vasoconstriction – a paradoxical effect which impairs flow
and can lead to adverse events.1 Both the Surviving
Sepsis Campaign and the Task Force of the European Society of Intensive Care Medicine (ESICM)
on circulatory shock management and monitoring
recommend a MAP ≥ 65 mmHg – a target largely
based on two retrospective studies that investigated
sequential MAP and time spent below different
threshold MAP values over the first 24- or 48 hours
of septic shock management.1,2
In brief, both studies identified a correlation
between MAP threshold and mortality, noting
that time spent between 60 and 65 mmHg were
optimal, with mortality increasing as more time
was spent below this target. “It turned out that the
threshold of 65 mmHg was the one that predicted
the best outcome, i.e. mortality,” Dr. Radermacher
told ISICEM News before his presentation.
“That was then introduced in the Surviving
Sepsis Campaign as the threshold. However, it was
always connected with the notion that there should
be an individualization, [i.e.] young healthy people
may even tolerate lower values, whereas patients
with chronic cardiovascular diseases, in particular
arterial hypertension, may need higher target pressure.”
More studies were birthed to evaluate the MAP

target in more detail, notably SEPSISPAM3, of which al.6 followed in 2018, focusing on almost 9,000 paDr. Radermacher was one of the PIs, and OVATION4. tients. The authors looked at mortality, acute kidney
injury (AKI) and myocardial injury (MI) outcomes at
SEPSISPAM evaluated 776 patients with septic
different thresholds of MAP, set at < 55, 65, 75 and
shock, randomly assigned to undergo resuscitation
85 mmHg, respectively. “It turned out that even
at either a ‘high’ MAP of 80–85 mmHg, or ‘low’
the 85 mmHg threshold, so beyond the target of
MAP of 65–70 mmHg. The headline outcome from
the study was that targeting a high MAP compared OVATION and SEPSISPAM, was associated with an
increased mortality (OR > 1). The same was true for
to low MAP did not result in significant differences
AKI and to some extent for MI,” said Dr. Raderin mortality at either 28- or 90 days.3
macher.
Similarly, in the smaller Canadian study OVAThe analysis also determined that the longer
TION, a total of 118 vasodilatory shock patients
time spent below a MAP of 65 mmHg, the higher
were randomly assigned to a ‘low’ MAP of 60–65
the risk of mortality, AKI and MI.
mmHg versus ‘high’ MAP of
Furthermore, there was also
75–80 mmHg. No difference in
a retrospective analysis of the
the hospital mortality or the risk
MIMIC-III database7 by Jeanof arrhythmias was observed
between groups.4
Louis Vincent et al, looking at
the duration of hypotension
Pooled analysis in 20185
below different thresholds of
identified that targeting higher
55, 60, 65, 75 and 80 mmHg.
blood pressure targets may
Of a total of 5,347 paincrease mortality in patients
tients with distributive shock,
who have been treated with
95.7%, 91.0%, 62.0%, 36.0%
vasopressors for more than six
and 17.2% spent more than
hours, while the lower blood
Peter Radermacher
two consecutive hours at a
pressure targets were not associMAP < 80, < 75, < 65, < 60 and
ated with patient-important ad< 55 mmHg, respectively.7 The average increase
verse events in any subgroup, including chronically
hypertensive patients. However, Dr. Radermacher
in mortality was 1.3%, 1.8%, 5.1%, 7.9% and
cautioned that the analysis was underpowered,
14.4% for each additional two hours spend under
not least because there was a huge difference
these respective thresholds. “The 55 mmHg threshin recruitment numbers between both trials that
old – so below the Surviving Sepsis Campaign – and
were pooled. “This, together with the retrospective the 60 mmHg threshold, again below, were deficharacter did not allow for a definitive conclusion,” nitely associated with increased mortality,” said Dr.
he said.
Radermacher, adding: “It didn’t make a difference
A large retrospective analysis by Maheshwari et
for 75 and 80 mmHg [thresholds].”

“[It is] not only a
question of the
MAP target, but
the way in which
we reach that
target.”

Day 2 Wednesday 20 March 2019 ISICEM News

Given all of these studies, does Dr. Radermacher
envisage such a thing as an ‘absolutely optimum’
threshold? “I don’t think there is a particular
absolute-best threshold, because looking at mortality over a hugely variable patient population will
likely not answer the question,” he reasoned. “You
would confuse the younger healthy patient – who
might even during his daily life be slightly hypotensive – with the older patient who has a cardiovascular risk story.”
He added: “Mortality is one issue, but there is
also morbidity, and the price you pay for a certain
target. That means eventual side effects, and the
question of whether different organs are more or
less susceptible [to] different targets. This refers to
some extent to the data that we have in SEPSISPAM
trial. The higher target … no matter the patient in
question, will be associated with higher doses and
longer use of vasopressors.”

He added that in SEPSISPAM, newly diagnosed
atrial fibrillation was higher in the high-target group
than in the low-target group, while in chronic
hypertension patients, the higher-target group
required less renal-replacement therapy.3
“We did a post-hoc analysis of the SEPSISPAM
database on wake-up and brain function, and there
it turned out that the higher target group profited
in terms of the possibility of wake-up, irrespective
of whether they had chronic hypertension or not,”
said Dr. Radermacher.
Taking this information on board, one may come
to the conclusion that somewhere between 65 and
80–85 mmHg is reasonable MAP range to aim for,
but that individual assessment of each patient to
determine likely risks and benefits is still essential.
“I entirely agree,” continued Dr. Radermacher.
“Actually, the wording of the current version of the
Surviving Sepsis Campaign highlights the issue of
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individualization, and honestly I completely agree
with that.”
He added: “You would never, no matter what
the disease is, treat a young healthy person in the
same way as you would a sexagenarian with a
series of chronic underlying diseases. If this is true,
why should the blood pressure target be the same
for these different people?
In his concluding remarks, Dr. Radermacher
touched upon what might be important moving
forward, particularly in terms of studies. “I personally think that there are several things that have to
be done,” he said. “It is, for instance, not only a
question of the MAP target, but the way in which
we reach that target. Right now it is clearly stated
that noradrenaline is the vasopressor of first choice
… but it is beyond any doubt that exogenous catecholamines have a lot of other effects beyond just
reaching hemodynamic target XYZ.
“The second issue is how to find out which
group of patients should go into which target?
I personally think there is still a lot to be done,
but on the other hand I must admit that we have
been turned down by funding agencies when we
propose [these kinds of studies], with the argument that the two different targets have already
been settled.”

“You would never, no matter
what the disease is, treat a
young healthy person in the
same way as you would a
sexagenarian with a series of
chronic underlying diseases. If
this is true, why should the blood
pressure target be the same for
these different people?”
Peter Radermacher
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Evaluating volemic status Silver Hall Tuesday 15:35

Volume status in 2019: an update

Y

esterday afternoon, Xavier
Monnet (Medical Intensive
Care Unit, Paris-Sud University
Hospitals, France) presented an overview of research that has emerged
over the past year on the topic of
evaluating volume status.
The basis of this talk, he explained
to ISICEM News ahead of the session,
is the well demonstrated association
between fluid overload and mortality in the ICU patient, particularly in
those with sepsis and acute respiratory distress syndrome (ARDS). “This
is the reason why tests have been
developed to predict fluid responsiveness before giving fluids, in order to
give fluids only if you are sure that it
will increase cardiac output.”
The evaluation of volume status
at the bedside through tests of
fluid responsiveness has therefore
established itself as part of clinical
practice today, he said, with a number
of tests having been developed over
the past 20 years. These continue to
develop alongside new and emerging
methods, accompanied by improving understanding of their respective

benefits and limitations.
During this session, Dr. Monnet
described some of the new tests of
fluid responsiveness as well as new
data on existing methods, including
fluid challenge, pulse pressure and
stroke volume variation, variations of
vena caval dimensions, recruitment
maneuvers, end-expiratory occlusion
and passive leg raising tests.
He spoke of the limitations of the
tests that are well established: “Especially pulse pressure variation, but also
passive leg raising, which are tests
that we have developed,” said Dr.
Monnet, adding descriptions of the
limitations in cases of intra-abdominal
hypertension in particular, where
there are very new data.
Beginning with a discussion of
advances in fluid challenge, Dr. Monnet explained that the simplicity of
this test is offset by the risk of fluid
overload. The mini-fluid challenge
was developed to overcome this issue,
but nevertheless both of these tests
require direct and precise measurement of cardiac output. Early work in
this area includes that of Muller et al.

(2011), who demonstrated that transthoracic echocardiography of subaortic velocity time index variation after a
100 ml fluid infusion was predictive of
fluid responsiveness1. More recently,
Smorenberg et al. (2018) conducted
a pilot study finding that fluid responsiveness was predicted by pulse
contour cardiac output measurements
following a 150 ml fluid challenge2.
Dynamic tests of fluid responsiveness for mechanically ventilated
patients center on echocardiographic
indices based on heart-lung interactions, whereby stroke volume changes
during the mechanical ventilation
cycle are used as a measure of
preload responsiveness. Within this
remit, Dr. Monnet discussed recent
work evidencing the unreliability of
respiratory variations of the inferior
vena cava diameter as a predictor of
fluid responsiveness. Vieillard-Baron
et al. (2018) found this test to be
poorly predictive of fluid responsiveness in ventilated patients, and this
was especially so in patients with
elevated intra-abdominal pressure3. In
addition, a 2018 meta-analysis found
this method to be only moderately
accurate in predicting fluid unrespon-

“The main drawback
of the passive leg
raising test is that, to
assess its effect, you
must measure cardiac
output directly.”
Xavier Monnet
siveness both in spontaneous and
mechanically ventilated patients4.
Dr. Monnet also discussed the prediction of fluid responsiveness using
recruitment maneuver-induced stroke
volume changes (Biais et al, 20185)
and a ventilator-generated sigh test
(Messina et al, 20196). Such methods
are easy to assess, he noted, but are
only suitable for patients in whom
sigh is indicated.
Moving on to discuss the passive
leg raise, well demonstrated in the
literature as inducing significant
changes in right and left cardiac
preload, Dr. Monnet noted that many
techniques are available to measure
real-time cardiac output for the assessment of its hemodynamic effects.
“The main drawback of the pas-

sive leg raising test is that, to assess its
effect, you must measure cardiac output directly,” he commented. “These
patients are not always monitored
with invasive monitoring devices.
That is why many studies have attempted to describe non-invasive and
very clever methods of assessing the
changes in cardiac output induced by
the passive leg raising, in an easy way.
In particular, he cited a recent
proof of concept study by Beurton et
al. (2019)7 into the use of plethysmographic signals of pulse oximetry
(from which peripheral perfusion index can be derived) as a non-invasive
predictor of cardiac index. Referring to
emerging work (yet to be published)
from Beurton et al., Dr. Monnet also
highlighted the limitation of passive
leg raising in patients with intraabdominal hypertension, confirming
earlier work on the topic by Mahjoub
et al. (2010)8.
“Especially during the last year,
there have been several methods that
have been described for this purpose,
and it’s very interesting,” he said
in closing.
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CPR Gold Hall Tuesday 13:45

OHCA with non-shockable rhythm: look for new
approaches to improve survival

D

uring yesterday’s CPR session, Jan Bakker
(Dept of Pulmonology and Critical Care,
NYU Langone Health, New York, USA; Dept
of Intensive Care Adults, Erasmus MC University
Medical Center Rotterdam, Netherlands; and Dept
of Intensive Care, Pontificia Universidad Católica de
Chile, Santiago Chile) discussed the implications of
the recent PARAMEDIC-2 study (2018), in which it
was found that epinephrine does not confer any
benefit in terms of survival with good neurological
outcome following out-of-hospital cardiac arrest
(OHCA) when compared to placebo, despite it
conferring a higher rate of return of spontaneous circulation1.
Central to Dr. Bakker’s talk was the notion
that new approaches must be explored in order
to improve survival for patients with non-shockable rhythms.
Since the publication of the PARAMEDIC-2
study, a number of correspondences with the New
England Journal of Medicine have discussed its
various implications, including the need to continue
developing the means of improving neurological
outcomes in survivors of cardiac arrest2.
Yet, as he told ISICEM News, some 20 years
ago Dr. Bakker (together with Hans Rommes)
drew similar conclusions regarding the effectiveness of contemporaneous approaches to the
resuscitation of patients with non-shockable
rhythm in OHCA. In a letter to the editor of the
same journal, they responded to the study of
Gueugniaud et al. (1999) on the effectiveness
of high-dose epinephrine versus standard-dose
epinephrine for OHCA.3,4
Despite the differing nature of these two studies
of epinephrine, and the changes that have occurred

best possible chance of survival, we should also realize that pursuing this objective could inflict harm
on patients and their families.”4
The outcome of patients with a non-shockable
rhythm is so poor that you have to consider the
ethical aspects of resuscitating these patients, summarized Dr. Bakker, adding: “Now, twenty years
later, we see that the use of epinephrine (which
has been going on for ages) has been found to be
associated with a similar worse outcome in nonshockable rhythms.
“There has been so much progress in cardiopulmonary resuscitation (CPR) with automated external
defibrillators (AED) and with getting the public
more involved. We think that overall the survival of
these patients is much better – but not in patients
with a non-shockable rhythm.
“If you look at the raw data, nothing much has
changed in 20 years in these patients. That is re-

“At least for now, the standard
things that we are doing to
patients with non-shockable
rhythms is not working.”
Jan Bakker
in OHCA practices in the two decades that separate
them, the central message of the letter of Bakker
and Rommes (1999) remains: “It is a good principle
when treatment schedules do not result in acceptable outcomes to question these treatment schedules and to study other alternatives… Although we
should be driven by a desire to give patients the

markable, because we don’t know of any condition
in medicine where there has been zero improvement over two decades of evolution.”
Indeed, Bakker and Rommes (1999) compared
survival rates of all patients with OHCA with a subset of those without shockable rhythm, concluding
that in- or out-of-hospital advanced resuscitation
resulted in hospital discharge in 3.2% and 1.8%
of cases respectively4. With the inclusion of more
recent studies1,5,6, the same comparison illustrates
the stagnant rates of survival to hospital discharge
(Figure 1).
The proportion of patients that this issue affects is not trivial, Dr. Bakker stressed: “When we
reviewed the literature up to 2018, of all studies
published in the New England Journal, we found
17,000 patients in total, including 12,000 patients
with a non-shockable rhythm. Of these, only 166

“The outcome of
patients with a nonshockable rhythm is so
poor that you have to
consider the ethical
aspects of resuscitating
these patients.”
Jan Bakker

Day 2 Wednesday 20 March 2019 ISICEM News

(1.3%) survived.”
Dr. Bakker also discussed some of the possibilities for improving outcomes in this patient subset:
“We should aim for different treatments in these
patients. At least for now, the standard things
that we are doing to patients with non-shockable
rhythms is not working. Either we find a completely
different way of resuscitating these patients in the
field, or we have to move to different devices like,
for instance, extracorporeal CPR in eligible patients,
hooking them up to VA-ECMO [veno-arterial
ECMO] in the field. Some countries have experience in this.”
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Can machine learning and artificial intelligence change… Gold Hall Wednesday 17:00

AI and machine learning: promises and pitfalls

T

his afternoon sees a discussion of the
potential influences of rapidly developing
machine learning and artificial intelligence
(AI) techniques in the critical care setting.
During the session, Frederic Michard (MiCo,
Denens, Switzerland) asks how shortfalls in cardiovascular management could be improved with the
addition of new technology. In an interview with
ISICEM News ahead of the session, he set out some
of his key ideas.
Machine learning systems and AI are rapidly
becoming integrated
in a range of settings involving vast
datasets and complex
analysis. What are
their applications in
intensive care and
emergency medicine?
Frederic Michard
This is indeed a very
hot topic. Powerful
computers and super algorithms are now able to
crunch in an unprecedented way, the huge amount
of clinical data (also known as Big Data) we are
accumulating in electronic medical databases. So
far, they have mainly been used to detect clinical
deterioration at an early stage. Indeed, they are
susceptible to detect specific patterns or signatures
of adverse events before they become visible to
clinicians. The hope is that by predicting adverse
events we will be able to prevent them, improve
clinical outcomes, and decrease health care costs.

“Automation is
definitely part of the
future, at least for
diagnostic tests.”

In practice, what can we predict today,
and what is currently being investigated in
this way?
With machine learning systems, we can first predict
mortality in ICU patients better than we do with
classical SAPS and APACHE scores, which are obtained from logistic regressions1.
Several algorithms have also been developed to
predict specific adverse events such as acute
respiratory failure, hemorrhage and sepsis.
Studies have yielded conflicting results with
sensitivities and specificities within the 65–
85% range2. If this level of predictive value
may help to compare patient populations
when doing research or benchmarking, it
may not be high enough to make therapeutic decisions in the individual patient. Recent
studies suggest that intraoperative hypoFrederic Michard
tensive events may be predicted as well.
Whether they may be prevented, and what
would be the impact on clinical outcomes
remains to be determined.
We can also predict adverse events on the wards A common question within mainstream media
and this may actually be the next major opporcenters is whether or not ‘machines’ could
tunity to improve quality of care. On the general
perform the role of clinician one day. To what
care floor, machine learning systems are useful for
degree do you think this could be feasible?
risk stratification, to filter artifacts when patients
Automation is definitely part of the future, at least
are continuously monitored, and to detect clinical
for diagnostic tests. Let me give you an examdeterioration at an early stage. The resulting early
ple. Assessing the hemodynamic impact of lung
intervention may be associated with a decrease in
recruitment maneuvers is useful to predict fluid
ICU transfers, hospital length of stay and mortality3. responsiveness. Patients who do not experience a

“If [machine learning systems
and AI] have potential to help
us improve quality of care,
they are not magic bullets.”

significant decrease in stroke volume during a lung
recruitment maneuver are fluid non-responders,
meaning that they should not receive fluid boluses.
In the future, this simple test could be automated
so that anesthetists and intensivists would know
at regular intervals, and without any additional
workload, about the fluid responsiveness status of
their patient4.
Automation to deliver treatments is much
more challenging to develop. We would need to
be sure machines select the right therapy. The
automatic titration of vasopressors to ensure a
stable blood pressure during surgery is technically doable, but it does not mean that vasopressors are always the right therapeutic answer
when the blood pressure drops. Depending on
the root cause of hypotension, It may be wiser
to give fluid, or red blood cells, or inotropes, or
simply to decrease depth of anesthesia5. In the
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ICU, the situation is even more complex.
Therapeutic decisions depend not only
on hemodynamic variables but also on
respiratory settings (should we decrease
PEEP?), on echo findings, on the clinical
context (can we reasonably increase
inotropes in a patient with atrial fibrillation?), etc... I am not aware of any system, or even prototype, able to integrate
enough information to mimic the human
decision-making process in patients with
acute circulatory failure.
How carefully should we be treading
with regard to future research, based
on experiences with AI and machine
learning so far?
Machine learning systems and AI are very
active research fields and we should not
be dogmatic. If they have potential to
help us improve quality of care, they are
not magic bullets. For instance, you may
have the best predictive algorithm on
the planet, if you feed it with the wrong
information (mistakes are frequent in
clinical databases, physiological signals are
often damped or distorted) you will likely
end up with wrong predictions. Also, we
should not forget that we treat patients
to change the course of their disease. So,
both iatrogenic and therapeutic interven-

tions may interfere with the predicted
trajectory of any given patient. This may
be a major limitation to the use of predictive analytics in acute care settings where
clinical interventions are multiple.
In summary, we have to stay away
from novelty blindness and wait for the
results of independent studies investigating the clinical value of AI and machine
learning systems in real life conditions
before adopting them.
Dr. Michard joins others to discuss ‘Can
machine learning and artificial intelligence
change…’, this afternoon in Gold Hall
from 17:00.
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Landiolol and argipressin set the bar for AF management

A

trial fibrillation (AF) is a major burden in the postoperative period
and during sepsis in critically ill patients, but new approaches to
treatment including argipressin or ultra-short acting β-1-receptorselective β-blockers, notably landiolol, offer viable alternatives.
This will be the key message in the Amomed-sponsored lunch
symposium later today: ‘Acute Atrial Fibrillation: New Perspectives with
Argipressin and Landiolo’l. Chaired by Mervyn Singer (University College
London, UK), the Professor of Intensive Care Medicine will introduce
fellow experts who will share their thoughts on the management of AF.
Ludhmila Hajjar (Heart Institute of the Hospital das Clínicas, São Paulo,
Brazil) will discuss ‘Vasopressors: Does it Make a Difference which One
we Choose?’ She will be followed by Matej Podbregar (General and Teaching Hospital Celje, and University of Ljubljana, Slovenia), who will focus
on the ‘Treatment and Prevention of Acute Atrial Fibrillation: β-blockade,
One Step Beyond.’
Professor Podbregar spoke to ISICEM News ahead of the symposium.
He noted the importance of using β-blockade given that new guidelines
from the European Society of Cardiology (ESC) and the European Association for Cardiothoracic Anesthesiology (EACTA) advise use of these
agents as a first step drug in the treatment of AF in patients who are
hemodynamically stable. “Landiolol, in particular, is a unique intravenous β-blocker, with the highest β-1 selectivity and the shortest half-life
that allows fine tuning of the therapy – even in patients with lower left
ventricular function,” he said, adding, “because of its unique proprieties,
it is also safe to use in the perioperative period.”
AF is a common complication seen in the ICU, and is associated with
prolonged ICU length of stay, as well as short and long-term mortality.
The incidence of AF in critically ill patients managed in mixed ICUs can
be as high as 30%, with new onset AF usually ranging between 4% and
15%. Patients with sepsis are particularly prone to develop AF with recent
data providing incidences of new onset AF ranging from 23% to 40%.
“Incidence of AF in complex cardiac surgery is up to 60% especially after
postoperative withdrawal of β-blockers,” Professor Podbregar pointed out.
Turning to the risk factors for developing AF during a patient’s time in
the ICU, Professor Podbregar explained that risk factors for developing AF
during an ICU stay included a patient being older than 65 years, arterial
hypertension, left atrial dilatation and diastolic dysfunction, systemic
inflammatory response syndrome, and sepsis. In addition, hypovolemia,
electrolyte disorders, as well as inotropic and vasopressor treatment, are
common risk factors.
Professor Podbregar explained the current standard of care for AF in
the critically ill patient. “Firstly, I always think about the possibility of a
reversible cause of AF, such as hypovolemia, anemia, cardiac ischemia,
adrenergic overload, or electrolyte imbalance, which should be corrected.”
After this, he considers the hemodynamic stability of the patient. “We
must be aware that the embolization incidence is high – up to 10%, even
if the AF lasts less than 48 hours, and especially if the patient has diabetes with heart failure.
“If the patient is hemodynamically unstable, transesophageal echocardiography [TEE] is usually performed to exclude left atrial appendage
emboli before synchronized electro-cardioversion. If the patient is hemodynamically stable, we use only two drugs (β-blockers or amiodarone). We
are a relatively conservative department.”
He added: “In patients with good left ventricular ejection function
(LVEF > 40%) a β-blocker is preferred to achieve rate control and/or conversion to sinus rhythm.”
Landiolol is Professor Podbregar’s preferred β-blocker. It is a new,
highly β-1 selective ultra-short acting beta-blocker with a b1/b2 selectivity of 255:1, and a half-life of four minutes. It also has minimal negative
inotropic and hypotensive effects. “We have used it for 14 months, but
it has already been used successfully in intensive care in Japan for over
15 years. The Japanese Circulation Society recommends landiolol, along
with carvedilol or bisoprolol, as first line treatment, class I-B, for heart

rate control of atrial fibrillation in the absence of an accessory pathway
for patients with heart failure.”
With a background in cardiology, Professor Podbregar started using
β-blockers in stable chronic heart failure patients almost 20 years ago.
“β-blockers completely changed the treatment paradigm for these patients
from catecholaminergic support to non-catecholaminergic support, and
this impressively improved survival,” he remarked.
“Now this paradigm is slowly coming to critical care by using
non-adrenergic vasopressors, non-adrenergic inotropic drugs and even
β-blockers,” he highlighted. But he cautioned that despite catecholamines
being life-saving drugs, they can also be harmful. Adrenergic overload is
one of the major promoters of supra- and ventricular arrhythmias, as well
as a promotor of improper inflammation.
Asked if he would use landiolol in a patient with decreased LVEF,
Professor Podbregar said that, as per the guidelines, they use landiolol in
this respect in patients with decreased LVEF. “I must emphasize that all
anti-arrhythmic drugs, including amiodarone and β-blockers, are negative
inotropic drugs and patients with decreased LVEF should be carefully
monitored receiving these drugs.”
Landiolol has a dose dependent effect. “In patients with preserved
LVEF we can start with a bolus and continue by increasing the dose of
infusion. In patients with severely decreased LVEF we use landiolol with-
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Ludhmila Hajjar

out bolus, and only slowly increase the infusion (starting dose 1 μg/kg/
min). In these patients, landiolol is used concomitant/or after a positive
inotropic drug treatment,” he explained.
Dr. Ludhmila Hajjar, Professor for critical care and cardiology, will
focus on the prevention and treatment of AF, the most common arrhythmia in patients with distributive shock — both due to septic shock or
vasoplegic shock, with particular emphasis on the use of vasopressors.
Blood pressure support with a non-catecholamine vasopressor reduces
stimulation of adrenergic receptors and also might decrease the myocardial oxygen demand, she said: “AF is an arrhythmia characterized by
inflammation, associated with ischemic injury and oxidative stress. It
increases embolic events, mortality, and also has a negative impact on
costs and length of hospital stay.”
Dr. Hajjar will discuss the results of a systematic review and metaanalysis of the association of vasopressin (argipressin) plus catecholamine vasopressors, compared to catecholamines alone in these patients.
Argipressin is a vasopressor that acts via V1 and V2 receptors and has a
vasoconstrictive direct effect, different from norepinephrine. The review
showed that vasopressin is associated with a reduced occurrence of AF in
vasodilatory shock 1.
In 2017, the Vasopressin versus Norepinephrine in Patients with
Vasoplegic Shock after Cardiac Surgery (VANCS) head to head comparison trial, with 330 patients, showed that vasopressin reduces the
occurrence of AF after cardiac surgery when compared to norepinephrine.
“In my routine work, we observe that heart rate control is more rapidly
achieved with vasopressin in these patients,” said Dr. Hajjar.
In conclusion, argipressin should be considered the drug of choice in
the management of vasodilatory shock in patients with AF or in patients
with a high risk for AF, said Dr. Hajjar.
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What is the optimal ICU model for
modern neurocritical care?

D

edicated neurocritical care
(NCC) units have been associated with improved outcomes
for critically-ill, neurologically injured
patients. However, it is uncertain
whether this association persists for
acutely brain-injured patients in the
era of collaborative protocol-driven
care. So will be the message of Victoria McCredie, an assistant professor
at the University of Toronto, Ontario,
Canada and a critical care physician at
Toronto Western Hospital, a division
of its University Health Network. “My
talk will review the emergence of
NCC as a subspecialty, evaluate prior
literature in the field, and examine
emerging data on whether dedicated
NCC units improve outcomes,” she
told ISICEM News.
According to Dr. McCredie, there
is a rapidly evolving interest in the
integration of subspecialty expertise
and creation of dedicated NCC units
for the management of neurocritically
ill patients. Critical care has historically been delivered in either general
medical, surgical or mixed ICUs, but
there has been a recent trend towards
diversification and subspecialisation
with the emergence of subspecialty
ICUs in cardiac, burns and the neurosciences.
That’s why Dr. McCredie has
studied the relationships between
processes of care, organizational
structure and outcomes for critically
ill patients with acute brain injury.
“My doctoral studies include one of
the most extensive studies to date on
the organization of NCC services for
traumatic brain injured (TBI) patients
within North American trauma centers,” she said. “Our results provide
new insight into the current organization of care for severe TBI patients
within trauma programs.”
There are many arguments towards this more specialized approach.
“Dedicated ICUs for neurologically ill
patients may provide more efficient
and effective delivery of care by
pooling patients with similar disease
processes and procedures and capitalizing on the expertise of subspecialty
interdisciplinary teams,” she said.
“Evolving concurrently with the implementation of dedicated NCC units
is the developing role of subspecialty
training in NCC medicine.”
Here, said Dr. McCredie, critical
care physicians managing acutely

“Care delivered in a
dedicated neurocritical
care unit – when
compared with general
ICUs – was not
associated with improved
survival for traumatic
brain injury.”

brain injured patients are facing the challenges of a rapidly
aging population on oral anticoagulant medications, new
acute therapies for neurological
and neurosurgical patients,
and increases in neurosurgical
volumes. “Advocates for subspecialty NCC training assert
that the care of neurocritically
ill patients requires specific
training in neurophysiology,
Victoria McCredie
medical complications of nervdecades,” she explained. “It may not
ous system diseases, neurosurgical
necessarily be attributable to specific
postoperative care, and management
of neuromuscular respiratory failure,” NCC expertise.”
To address these concerns, Dr.
she said.
McCredie’s group used a comprehenDebate around this issue has
sive multicenter organizational survey
been limited, however, by a lack
linked to patient-level outcome data
of high-quality data. Most of the
to examine the association between
previous research was conducted in
dedicated NCC units and mortality
single-center studies using historioutcomes, and the interplay with
cal controls said Dr. McCredie. “The
standardized management protocols.
observed benefit may actually reflect
The North America-based study 1
a trend towards intensivist-led highintensity ICU teams, something that’s
evaluated the impact of ICU structure
been happening in general critical
in patients with severe TBI. Dr. Mccare organization over the past two
Credie admits her results may seem

somewhat contrary to a recent systematic review and meta-analysis conducted by her Canadian colleagues.2
“They found that patients cared for in
a dedicated NCC unit had improved
survival and neurologic outcomes,”
she explained. “In contrast, we found
that standardized protocol-driven TBI
management was associated with
lower in-hospital mortality, but care
delivered in a dedicated NCC unit –
when compared with general ICUs
– was not associated with improved
survival for TBI.”
Therefore, potential mechanisms
for improved outcomes in dedicated
NCC units might include optimized
organization of NCC services,
increased use of neuro-monitoring
data to guide management decisions,
greater adherence to protocols to
avoid secondary brain injury, higher
patient volumes resulting in greater
clinician experience, and more conservative approaches to withdrawal of
life-sustaining therapies, she added.
“Interestingly, the TBI studies included
in this systematic review showed that
specialized NCC units, where the
main intervention was the implementation of a standardized management protocol, were associated
with improved outcomes,” said
Dr. McCredie.
Despite the publication of
evidence-based guidelines for
the management of severe TBI
patients, Dr. McCredie said there
still appears to be wide variation in
care and outcomes across trauma
centres, something that has been
reported in several large NCC
trials. “That has led to concern
that this may adversely affect
the chances of demonstrating a
treatment effect in randomized
controlled trials,” she explained.
Given the complexity of acute
brain injury care and incomplete
understanding of center-level effects,
further insight into the magnitude
and cause of the inter-center differences is certainly warranted, said Dr.
McCredie. Deeper research to understand the impact of ICU structure –
for instance generalized vs. specialized
ICUs – on these observed mortality differences is greatly needed,
she added.
“I think some physicians may interpret our study as evidence against
Continued on page 16
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rologic conditions, said Dr. McCredie.
“Future studies should examine
the need for specialized NCC units,
but I believe our study provides insight whether dedicated NCC units may
improve patient outcomes for other
into how NCC has contributed to
improvements in outcome,” explained acute neurologic conditions,” she
reasoned, adding that she’d like to
Dr. McCredie. “It’s done that by
see more work on the relationship bedeveloping standardized management protocols that incorporate
advancements and best-practices
in the field, rather than solely
changing ICU structure. Hence,
protocol-based efforts incorporating NCC knowledge and
application in inter-professional
systems might broaden access to
these benefits.”
Victoria McCredie
Although the study did not
find that dedicated NCC units
tween dedicated NCC units and other
were associated with improvements
patient-centered outcomes, such as
in hospital mortality for severe TBI
long-term functional, neurocognitive,
patients, this does not detract from
their potential use in other acute neu- and quality-of-life outcomes.

Continued from page 14

“Our knowledge of how
ICU structure affects the
quality of critical care is
still evolving.”

In conclusion, Dr. McCredie asserted that high-quality ICU care requires
the synchronous efforts of large numbers of clinical and nonclinical processes. “Our knowledge of how ICU
structure affects the quality of critical
care is still evolving,“ she said. “But
understanding the differences in
quality of care within the context
of ICU structure is necessary to
better understand the mortality
differences observed between
centers, and may help to improve
the design of future trials for
acutely brain-injured patients.”
The delivery of optimal NCC
for severe TBI does not appear
to be reliant on the expansion
of dedicated NCC units, she added,
and management protocols to provide
evidence-based standardized TBI care
may be more practical targets for

organizational quality improvement
initiatives. “But a decision to create a
dedicated NCC unit to care for acute
neurologic conditions may be beneficial as a bed-flexibility or resource
decision,” she said.
“Overall, compared to dedicated
NCC models, clinician-led quality
improvement initiatives may want to
develop standardized management
protocols for severe TBI patients as a
low-cost, process-targeted intervention strategy to help improve clinical
outcomes,” concluded Dr. McCredie.
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First, let them sleep

E

dward Litton (Perth, Australia) is an intensive care specialist and researcher, specializing in sleep disturbance suffered by patients
and staff in the ICU, and what might be done to
improve it. “I have led observational and interventional studies on sleep in the ICU, but more
than that, my experience and interest in the field
is driven by the stories shared with me by patients
and their families; of the distress, often persistent,
caused by sleep deprivation at a time when perhaps it is most needed,” he told ISICEM News.
Dr. Litton will be highlighting overwhelming
evidence that sleep deprivation is both harmful
and ubiquitous in patients admitted to the ICU.
“The first step, however, is recognizing it as a
problem,” he explained.
Indeed, some of the effects of sleep deprivation
he will talk about today will apply as much to staff
as the ICU patients they look after. “My personal
opinion is that sleep deprivation as an issue for
patients may have historically been neglected by
clinicians because sleep deprivation has been seen
as a normal part of life for ICU workers,” added
Dr. Litton. “Perhaps ICU workers like to ignore
the evidence of the
association between
shift work and reduced
life expectancy!”
Dr. Litton will
share an anonymous
feedback form filled
Edward Litton
in recently by a next
of kin in the ICU that
he says pretty much sums up the overwhelming
attitude to sleep deprivation. “The patient thought
the care was wonderful, raised sleep deprivation as
the biggest downside, and then made the case that
this is inevitable,” he said. “The third part of that –

“Perhaps ICU workers like to ignore the
evidence of the association between shift
work and reduced life expectancy!”
inevitable sleep deprivation – is the part that needs
to change!”
There are considerable challenges as regards
to research, and no single intervention will fix the
problem, said Dr. Litton. “The bottom line is to

drive the culture change necessary to recognize
sleep deprivation as a modifiable and important
problem in the ICU. But you first need to measure
it,” he added. “Then improving it can become a
tangible goal.”
Today, gold-standard techniques for measuring
sleep quantity and quality are impractical to apply
routinely in the ICU, said Dr. Litton. However, there
are several pragmatic approaches, such as low-tech
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solutions, that recent research suggests may help.
“There are ways to harness developing consumer
technology to improve measurement and outcomes,” he explained.
Dr. Litton went on to note that there is a large
and expanding body of research looking not only at
the pathophysiological processes and consequences of sleep deprivation, but also sleep enablement
and the interventions that may help improve the
quality and quantity of sleep in patients admitted to the ICU. He will be presenting some of
them at the congress today. His group has, for
example, measured nocturnal noise levels, looking
at sources of noise within an Australian tertiary
ICU and their variability1, studied the use of ear
plugs2, conducted a randomized controlled trial
into the use of earplugs at a large, private hospital
in Perth.3 and has compared sound levels in ICUs
across Australia and New Zealand, even where
there is a sleep policy4.
Luckily, the importance of sleep is now starting
to be recognized in international ICU guidelines
such as those from the Society of Critical Care
Medicine (SCCM). “This is a good thing,” said Dr.
Litton. “But improving sleep is best undertaken
at an ICU-level rather than an individual patient
level. It requires buy-in from all the staff, so there
first needs to be a recognition of the importance
of sleep and a willingness to embed sustainable changes.
“That’s especially true of the nursing staff who

are present at the bedside 24/7 and have to balance
competing interests in terms of the requirements
for interventions, and recognition of the value of
periods of uninterrupted rest,” he added.
But there are fundamental problems with many
existing studies in this area which Dr. Litton will

“I think we need a far
greater mechanistic
understanding of what
disrupts sleep in critical
illness and the physiological
signals that can be used
to enhance sleep quality
and quantity.”
Edward Litton

think we need a far greater mechanistic understanding of what disrupts sleep in critical illness and the
physiological signals that can be used to enhance
sleep quality and quantity,” he reasoned. “Simple
interventions also need definitive studies to understand the role they play in improving sleep, including
noise abatement strategies.”
What’s crucial, however, is that every emergency
critical care clinician should be thinking about sleep
and sleep deprivation, said Dr. Litton. “All critical
care clinicians should have, front and center in their
minds, the question: ‘What is the optimal restorative state for this patient, over the next minute,
hour and day?’” he said. “Considering how to
maximize sleep quantity and quality must be a
central component of this.”
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ICU admissions and mortality: does the weekend effect exist?

T

News. The paper1 reported a sighe potential link between
mortality and evening/
nificantly higher mortality rate and
weekend ICU admissions
reduced chance of ICU and hospital
– the so-called “weekend effect”
discharge for patients admitted
– will be explored this morning,
on Saturday or Sunday compared
with Raimund Helbok, Associate
to admissions on weekdays. The
Professor of Neurology within
increased risk of death in both the
the Neurological Intensive Care
ICU and the hospital applied, even
Unit at the Medical University of
after rigorous adjustment for severInnsbruck, Austria outlining the
ity of illness.
importance of correctly analyzing
The study was large, including
and interpreting the published
167,425 patients admitted to 119
literature on this topic.
ICUs in Austria, and was part of
Professor Helbok’s clinical
a benchmarking project of the
practice covers a spectrum of
Austrian Centre for Documenneurocritical care, including the
tation and Quality Assurance
management of ischemic and
in Intensive Care (ASDI). “It
hemorrhagic stroke, subarachis important to mention that
noid hemorrhage, traumatic
this effect was predominantly
brain injury, status epilepticus,
seen in patients with scheduled
neuromuscular diseases, autoimsurgery and medical admission
mune encephalitis and neuroinand was not evident for patients
fectious diseases.
undergoing unscheduled
The weekend effect in ICUs
emergency surgery,” explained
Raimund Helbok
has been widely discussed in
Professor Helbok.
the literature for many years,
Importantly, patients admitsaid Professor Helbok, including the UK‘s National
ted to the ICU at weekends were also sicker. “That
Health Service (NHS), where they have sparked inresulted in a higher nursing workload for these
tense debates throughout the scientific community. patients compared to the average workload during
Professor Helbok became interested in the topic the week,” he explained.
after reading a study looking at admissions closer
Professor Helbok decided to study his own deto home. “The topic really caught my interest
partment. “Based on this Austrian-wide study, we
when the local news reported a weekend effect
started to analyze the weekend effect in more than
being associated with higher mortality in many
600 hemorrhagic stroke patients admitted to our
Austrian ICUs two years ago,” he told ISICEM
neurocritical care unit during the last few years,”

“Analyze your own
data, understand
local policy. If
a difference is
detected, then
you must act.”

he said. He paid particular attention to several
parameters including time to neuroimaging, time
to ICU admission from the emergency room and
withdrawal of care policy. Professor Helbok will be
presenting the first data from this study during this
morning’s session.
Beyond his own department, Professor Helbok’s
group is currently participating in a major investigation on the effect of weekend admissions to normal
wards and the ICU. This study forms a subproject of
the CENTER-TBI project, a multicenter, longitudinal,
prospective observational study in 22 countries
across Europe.2
Of course, the weekend effect has been reported by many authors investigating ICU admissions
within acute medical and surgical conditions across
different countries, but Professor Helbok stressed
that one should be cautious when interpreting the
results. “There can be a simplification of the results
reported without differentially looking at differences in patient characteristics, disease severity,
treatment intensity, nursing workload and individual
withdrawal of care decisions,” he said.
And the kinds of studies carried out are crucial
too. “It is important to know that most of the
studies reporting a weekend effect on mortality are
retrospective registry data,” he said. “This may introduce a substantial bias by, for example, inaccurately
coding acute medical conditions, a lack of a proper
control group, patient heterogeneity and variations
in case mix between weekdays and the weekend.”
As a result, Professor Helbok would like to see
more prospective data that takes into account patient and disease-specific factors, the care provided,
physicians and nursing workload.
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