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A ntoni Torres (University of 
Barcelona, Spain) presents 
a plenary lecture today reveal-

ing the new European guideline rec-
ommendations for hospital-acquired 
and ventilator-associated pneumonia 
(HAP/VAP) that are shortly to be 
published in the European Respira-
tory Journal.

Guideline development has been 
supported by the European Res-
piratory Society (ERS), the European 
Society of Intensive Care Medicine 
(ESICM), the European Society of 
Clinical Microbiology and Infectious 
Diseases (ESCMID), and by the Latin 
American Thoracic Society (ALAT). 
Speaking to ISICEM News, Dr Torres 
explained: “A total of 15 members 
participated in the process, and 
we included two methodologists, 
David Rigau and Patricia Fernandez-
Vandellos.”

These members include: Santiago 
Ewig, Tobias Welte, Thomy Tonia, Da-
vid Rigau and Antoni Torres (of ERC); 
Håkan Hanberger and Robert Read 
(ESCMID); Jean Chastre (ESCMID, 
ESICM); José Arthur Paiva and Jean-
François Timsit (ESICM); Carlos M 
Luna (ALAT); along with US experts 
Michael S Niederman, Marin H Kollef 

and Richard G Wunderink; and junior 
experts  Ignacio Martin-Loeches and 
Gianluigi Li Bassi.

The first meeting generated seven 
questions relating to the diagnosis 
and management of patients with 
HAP/VAP. These were generated 
using the PICO (population/interven-
tion/comparator/outcome) format, 
the method of formulating clearly-
defined and answerable clinical or 
research questions. The seven PICO 
questions are as follows:
1. In intubated patients suspected 

of having VAP, should distal 
quantitative samples be obtained 
instead of proximal quantitative 
samples?

2. Can patients suspected of having 
nosocomial pneumonia (HAP 
and VAP), who have early onset 
infection and none of the classic 
risk factors for MDR pathogens, 
be treated appropriately if they 
receive a different, and narrower 
spectrum empiric therapy than 
patients with late onset infection 
and/or the presence of MDR risk 
factors? 

3. When using initial broad spectrum 
empiric therapy for HAP/VAP 
should it always be with two 
drugs, or can it be with one drug 
and, if starting with two drugs, 
do both need to be continued 
after cultures are available?

4. In patients with HAP/VAP can du-
ration of antimicrobial therapy be 
shortened to 7-10 days for certain 
populations, as compared to 14 
days, without increasing rates of 
relapsing infections or decreasing 
clinical cure?

5. In patients receiving antibiotic 
treatment for VAP or HAP, is bed-
side clinical assessment equivalent 
to the detection of serial biomark-
ers to predict adverse outcomes/
clinical response at 72-96h? 

6. In patients with HAP with severe 
sepsis or VAP, can serum proc-
alcitonin be used to reduce the 
duration of antibiotic therapy, 
compared to care that is not 
guided by serial biomarker meas-
urements?

7. In patients requiring mechanical 
ventilation for greater than 48 
hours, does topical application 
of non-absorbable antimicrobials 
(antibiotics or chlorhexidine) in 
the oropharynx (SOD) or in the 
oropharynx and intestinal tract 
along with intravenous antibiotics 
(SDD) reduce the risk of VAP oc-

currence and/or improve patient 
outcome compared to standard 
care? (Standard care being treat-
ment dispensed in the intensive 
care unit (ICU) by the medical 
team in their usual manner.)

Upon the basis of these questions, 
evidence gathering came in the form 
of literature review, bringing together 
the advancements that have occurred 
in recent years in various areas of 
management of HAP/VAP. This was 
done in accordance with the GRADE 
(Grading of Recommendations, 
Assessment, Development and Evalu-
ation) approach, now widely seen as 
the most effective method of linking 
evidence-quality evaluations to clini-
cal recommendations.1

“According to the methodol-
ogy, we did a search to find first the 
meta-analyses and the randomized-
controlled trials (RCTs) to answer 
these questions,” said Dr Torres. “In 
the PICO questions where we did not 
have meta-analyses of RCTs, then we 
used observational studies, but then 
the recommendations were weak. 
According to that, we provided 
strong or weak recommendations, 
moderate or high quality, etc.”

Addressing the issue of weak evi-
dence in the HAP/VAP field, he com-
mented: “This is one of the problems 

for all PICO questions. There are 
some questions that have meta-anal-
yses of RCTs and this is very useful. 
This is the case for questions 1, 3, 
and 7. But for the rest, there are only 
observational studies and no RCTs. 
This is a problem, because guidelines 
are based mainly on RCTs.” 

Concluding with his thoughts on 
future perspectives, Dr Torres said: “I 
think that the management of HAP/
VAP has changed, because in the 
last ten years we have much more 
information about several issues. 

“To me, the most important thing 
is that the concept of early-onset or 
late-onset pneumonia is a concept 
that we do not have to use anymore. 
For the coming years, we will use 
the concept of risk factors. These risk 
factors have to be well-defined. The 
next thing that will change empirical 
treatment in the future is the avail-
ability of rapid molecular techniques. 
But these techniques still need strong 
validation.”

Dr Torres presents new HAP/VAP 
guidelines today in Gold Hall from 
11:50.
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New HAP/VAP Guidelines presented today
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C urrent concepts regarding 
the cause of lung injury in 
patients undergoing me-

chanical ventilation are incomplete, 
argues Laurent Brochard (University 
of Toronto, and St Michael’s Hospital, 
Keenan Research Centre and Li Ka 
Shing Knowledge Institute, Toronto, 
Canada), with spontaneous breath-
ing causing symptoms similar to 
ventilator-induced lung injury (VILI) in 
some patients with acute respiratory 
failure. Dr Brochard has described 
these concepts in recent literature.1,2, 
and he joins others this afternoon to 
discuss current concepts around VILI 
in a session dedicated to the topic. 

In conversation with ISICEM News, 
he explained the genesis of the hy-
pothesis that spontaneous breathing 
could be injurious in some hypoxemic 
respiratory failure patients: “If we 
look back at the history of mechani-
cal ventilation, it took quite a long 
time for clinicians [to understand] 
that mechanical ventilation could be 
harmful. And progressively, 
we understood why.”

Thus arrived the concept 
of protective ventilation, 
which has been shown to 
reduce the risk of VILI in acute 
respiratory distress syndrome 
(ARDS) patients. Yet, as Dr 
Brochard explained, a more 
complete picture includes 
native ventilation as one of 
the possible culprits of lung 
lesions. 

Evidence came in part from stud-
ies involving non-invasive ventilation 
(NIV) – a treatment that has found 
use in chronic respiratory failure and 
pulmonary edema exacerbation, but 
not so in acute pneumonia and non-
intubated ARDS with concerns that 
it could even delay intubation or be 
harmful. High tidal volume in NIV has 
been correlated with NIV failure, with 
reported difficulty in controlling tidal 
volume in such patients.3 This, said Dr 
Brochard, suggests that the patient’s 
own respiratory efforts, rather those 
related to artificial ventilation, were 
responsible in these cases.

He continued: “In the intubated 
patients (especially those with 
ARDS), there started to be more 
and more evidence of the possible 
risk of spontaneous breathing. For 
instance, there were descriptions 
of patients who were worse after 
switching to partially assisted mode 
of ventilation.4,5

“Then we had experimental 

data clearly showing that for very 
mild injury spontaneous breathing 
improves the aeration of the lung, 
and it improves the lung function in 
general. However, for severe lung 
injury, it simply worsened the injury, 
and worsened inflamma-
tion. So we reasoned that 
spontaneous breathing 
could distend the lung in 
exactly the same way that 
mechanical ventilation 
can do. Therefore it might 
not be purely mechanical 
ventilation but ventilation 
in general, whether it is 
generated by the ventilator 
or spontaneous breathing.

“There have been 
a number of really convincing 
experimental studies showing that 
spontaneous breathing can induce 
relatively high distending pressure 
locally in the zone of the lung where 
there is already a lot of injury, despite 
the fact that the global tidal volume 

is not that high. This pattern could 
be serious.”

Important indirect evidence came 
from a large trial which looked at the 
effect of neuromuscular blocker in 
ARDS, with patients who were given 
neuromuscular blockers system-
atically for 48 hours having a better 
survival rate.6

One of the most pressing ques-
tions surrounds the elucidation of 
the triggers of increased respiratory 
drive. Signals may come from lung 
receptors in areas of injured lung. 
They could also be a response to 

metabolic demand. Based on current 
knowledge, Brochard et al. have 
recommended intubation, seda-
tion and – if necessary – paralysis 
as the best course of action for 
some patients in order to avoid 
injury due to spontaneous breath-

ing initiated by high respiratory 
drive.1,2 This, explained Dr Brochard, 
is far from an ideal solution given 
the risk of weakness of respiratory 
and diaphragmatic muscles that can 
lengthen ventilation durations. But, 
like many areas of care, competing 
risks must be met with trade-offs. 
As such, sedation may be the best 
means of ensuring the delivery of 
protective ventilation provided that 
those who might benefit from it can 
be identified. 

“My vision is that in the future 
we should be able to better indi-
vidualize the therapy, because giving 
neuromuscular blocker to every 
patient is really not realistic,” he 
added, exploring the possibilities for 
future improvements to therapeutic 
and monitoring tools: “First, the 
nasal cannula high-flow therapy 
seems to be an interesting approach 
for non-invasive support, because it 
decreases the need for ventilation, 
probably by reducing the dead space. 
We have some evidence that this 
could be used. So if we want to use 
anything before intubation, I think 
this should be the technique. 

“The second thing is that, once 
a patient is intubated, we need to 
have more monitoring techniques 
to assess what the patient is doing. 
Again I say that it is simpler to give 
neuromuscular blocker to every-
body, but this is not what we should 
be doing. In the future we should 
personalize more, based on good 
monitoring techniques.”

‘VILI’ takes place in Copper Hall from 
13:45 today.
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Minimizing lung injury: the role of spontaneous breathing
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“Spontaneous breathing 
could distend the lung 
in exactly the same 
way that mechanical 
ventilation can do.” 
Laurent Brochard

“The nasal cannula high-
flow therapy seems 
to be an interesting 
approach for non-
invasive support.” 
Laurent Brochard
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P hysical therapy (PT) for critical-
ly ill patients should be done 
early and intently, and can be 

a powerful piece in the intensive care 
treatment puzzle. So is the message 
of Kenneth B. Christopher (Brigham 
and Women’s Hospital, Harvard Medi-
cal School, Boston, USA), who will 
be speaking this morning during the 
‘Early mobilization: how feasible?’ ses-
sion in the 100 Hall.

Dr Christopher spoke to ISICEM 
News to offer-up some insights ahead 
of his presentation.

What typical physical therapy regi-
men would, say, a mechanically-
ventilated patient undergo? 
Patients on the ventilator, assuming 
they are not sedated, are evaluated 
for strength, mobility and balance 
similar to any other patient.  If they 
are sedated, PT tries to see patients 
on sedation holidays or when the 
sedation is being lightened. Coordina-
tion of sedation holidays and PT is 
important but sometimes not tenable 
due to severity of illness. 

In general, patients participate in 
mobility training within their capabili-
ties and tolerance, progressing to the 
point of ambulation with a thoracic 
walker if possible on a portable vent. 
Patients also participate in therapeutic 
exercises to target improving muscle 
performance, if indicated, and bal-
ance training as well in both sitting 
and standing.  The overall goals are 
improvements not only in functional 
mobility status, but exercise tolerance 
and hemodynamic stability with posi-
tion changes.

How consistent is the evidence 
surrounding physical therapy 
for critically ill patients? Are key 
issues when to start, patient 
eligibility, and where to expect 
improvement1? 
The evidence appears to support start-
ing as early as is clinically feasible, 
pending medical stability.  A time 
frame is difficult to provide but many 
of the studies include initiating PT 

intervention within seven days of oral 
intubation, and often within a day or 
two of a tracheostomy 
being placed.  The earlier 
we start PT, the better 
in terms of preventing 
sequalae of immobility 
including loss of endur-
ance, muscle perfor-
mance, hemodynamic 
stability, ventilation/air-
way clearance, and skin 
integrity.  

Patients are gener-
ally considered ineligible 
for reasons of clinical 
instability rather than any 
limitations due to sup-
port devices/lines.  Even 
patients with femoral 
access can participate in 
bed-level programs, and 
at some institutions are 
walking with femoral access IABPs.  
Line management is something 
physiotherapists do well in a critical 
care setting, so assuming a patient is 
clinically stable enough to participate 
in a tailored program, physiotherapists 
are seeing them.  

We know that PT intervention 
maintains and improves function, 
which means by default that muscle 
strength is improving.  The problem 
with measuring muscle ‘strength’ is 
that it can be fairly subjective and 
there are many different methods of 
assessing, which is why acute care 
therapists tend to focus on function 
rather than measurements of body 
structure impairments.  The most 
recent studies have not consistently 
shown benefit to early PT but a novel 
team approach to early, goal directed 
mobilization published by Schaller et 
al2 did show improvements in SICU 
length of stay and mobilization.

What personal data/studies will 
you be sharing?
I will share some data on the relation-
ship between functional status at 
ICU admission to that at hospital 
discharge and the dose of PT given 

and subsequent mortality in patients 
who survive hospitalization. 

How does early mobilization vary 
across centers? 
I think that the PT community has em-
braced the concept that early mobility 
is important but I believe that there are 
still some inconsistencies across institu-
tions as this represents a culture shift 
in acute care.  Even in our institution 
there are provider (intensivist/surgeon/
etc.) differences regarding levels of 
caution in allowing PT to proceed 
despite the patient’s relative clinical sta-
bility.  The studies are heterogeneous 
and not uniform in showing benefit to 
all patients, hence the caution.

Are stricter protocols or 
guidelines/a consensus emerging? 
What evidence can be used for 
their implementation? 
A consensus paper was published 
sometime within the last year regard-
ing determination of clinical stability 
across body systems when determin-
ing if a patient is appropriate for 
intervention in the critical care setting.  
But that consensus was more about 
clinical decision-making with regards 

to initiating or progressing therapy, 
not for what to do or how much to 
do it.  

Similarly, is there a pressing need 
for more trials? What would 
you say is most important going 
forward?
Dosing and intensity of therapy.  We 
know that early mobilization is safe in 
the context of clinically feasibility and 
we see some signals that outcomes 
may be improved in terms of time on 
the vent and ICU length of stay, but 
long term outcome improvements 
remain unclear or inconclusive within 
some populations with regards to 
improvements in functional status or 
quality of life.  Like most of what we 
do, PT is likely to be part of personal-
ized medicine where there is no one 
fit approach to all ICU patients.  I 
think that going forward trails that fo-
cus on PT in the context of adequate 
protein delivery are more likely to 
show benefit in terms of function and 
potentially recovery.

What would be your take-home 
message on the topic?
We need to think of PT as a tool 
to enhance and preserve function.  
Muscle mass is rapidly lost in catabolic 
critical illness and despite the lack of 
uniform benefit in studies, early PT 
has a place in our multifaceted ap-
proach to patient care.
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‘Get moving!’
Intense physical 
therapy can improve 
ICU outcomes

“We need to think of PT 
as a tool to enhance 
and preserve function.  
Muscle mass is rapidly 
lost in catabolic critical 
illness and despite the 
lack of uniform benefit 
in studies, early PT has a 
place in our multifaceted 
approach to patient care.” 
Kenneth B. Christopher
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PCC in surgical and trauma bleeding emergencies

Managing bleeding emergencies with PCC: New information and guidelines Copper Hall Wednesday 12:30

Prothrombin complex concentrates 
(PCCs) effectively treat acquired coagu-
lopathy as an adjunct to fresh-frozen 

plasma, with evidence of effective use in neuro-
trauma and orthopedic pelvic trauma, says one 
of the US’s leading trauma doctors. 

In addition, four factor-PCC (4F-PCC) is the 
first choice for emergency reversal of vitamin K 
antagonists (VKAs), and in cases of thrombin 
deficiency, 4F-PCC is an important therapeutic 
option for patients with bleeding unrelated to 
anticoagulant therapy. 

These were the key messages at yesterday’s 
CSL Behring-supported satellite symposium 
entitled ‘Managing bleeding emergencies 
with PCC: new information and guidelines’.  
Discussing the role of PCC and/or FFP (fresh-
frozen plasma) in the treatment of coagu-
lopathy in trauma patients, Dr Bellal Joseph, 
trauma surgeon (University of Arizona, USA) 
presented the latest data on the use of FFP 
and PCCs in combination versus FFP alone 
to achieve both hemostasis and resuscitation.  
Dr Oliver Grottke (RWTH-Aachen University 
Hospital, Aachen, Germany) discussed the 
current evidence and recommendations for the 
use of PCCs in patients requiring urgent surgi-
cal intervention or presenting with a bleeding 
emergency following trauma.

PCC indications have progressively shifted 
from hemophilia B to reversal of vitamin-K 
antagonists, and most recently their use is 
increasing in trauma coagulopathy, remarked 
Dr Joseph. Approved indications for PCC are 
reversal of major bleeding caused by VKAs 
(warfarin) therapy, and the need for reversal 
prior to an urgent surgery/invasive procedure. 
Off-label use includes for life-threatening bleed-
ing associated with non-vitamin K antagonist 
anticoagulants.

“Trauma is leading cause of death in popu-
lation younger than 50 years of age, and the 
third most common cause of death overall,” 
informed Dr Joseph, adding that nearly three 
million people are hospitalized and 193,000 
people die every year from traumatic injuries 
(Centers for Disease Control and Prevention, 
2015 figures). 

“Massive hemorrhage accounts for 30–56% 
of pre-hospital post-traumatic deaths, but 
patients come in [to hospital] and continue 
to exsanguinate. Why is this? This is the real 
question,” he said. Dr Joseph referred to a 
prospective study that showed the prevalence 
of coagulopathy early in the post-injury period 
was substantial, with 28% of patients having 
an abnormal prothrombin time (PT) and 8% of 
patients having an abnormal partial thrombo-
plastin time (PTT) on arrival at the trauma bay. 
“Coagulopathic hemorrhage remains the major 

cause of preventable death in the first 24 hours.”
Stressing his point, he briefly referred to the 

PROMPT trial that showed higher plasma and 
platelet ratios early in resuscitation were asso-
ciated with decreased mortality in patients who 
received transfusions of at least three units of 
blood products during the first 24 hours. While 
the PROPPR randomized controlled trial (RCT) 
showed that more patients in the blood prod-
uct ratios 1:1:1 group versus 1:1:2 achieved 
hemostasis and fewer experienced death due to 
exsanguination by 24 hours. 

Although FFP is the gold standard, Dr Joseph 
explained the important place of PCC in treating 
trauma patients. “PCC can be used more rapidly 
than FFP, with no thawing, no blood group 

testing and matching required. PCC is also more 
effective than FFP in rapidly reducing the INR 
[international normalized ratio].

“PCC is an adjunct to FFP in resuscitation 
not versus FFP,” he asserted. 

Next, he took the audience through a trial 
he led to assess the efficacy of PCC for revers-
ing coagulopathy in multiply injured patients 
with pelvic and/or lower extremity fractures, as 
conducted at the level I trauma center where 
he practices. 

Patients with femur, tibia, or pelvic fracture 
were included and divided into two groups: 
PCC (single dose) or FFP. They found that, 
“patients who received PCC had faster correc-
tion of INR and shorter time to surgical inter-
vention in comparison to patients who received 
FFP,” reported Dr Joseph. “This may allow 
orthopedic surgeons to more safely proceed 
with early, definitive fixation strategies.”

Another study referred to by Dr Joseph, 
aimed to determine the time to correction of 
coagulopathy and blood product requirement 
in patients who received PCC/FFP compared 
with patients who received FFP alone. This 
study found that the combination of PCC and 
FFP rapidly corrected INR in a matched cohort 
of trauma patients not on warfarin therapy 
compared with FFP therapy alone. “The use of 
PCC as an adjunct to FFP therapy is associated 
with reduction of blood product requirement 
and also lowers overall cost,” he said. 

Traumatic brain injury is also frequently 
seen at the trauma center where Dr Joseph 
works. “Our neurosurgical colleagues really 
want to get these patients into the operating 
room but have problems if the INR is high, or 
platelet count is low.”

In view of this, his team carried out a study 
comparing the outcomes in patients with trau-

Bellal Joseph
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matic brain injury without warfarin therapy 
receiving PCC as an adjunct to FFP to those re-
ceiving FFP therapy alone. They found that the 
combination decreased the time to craniotomy 
with faster correction of INR and concomitant 
decrease in the need for blood product require-
ment in patients with traumatic brain injury 
exclusive of pre-hospital warfarin therapy.

Finally, Dr Joseph commented on 4-fac-
tor versus 3-factor PCC. In another study, he 
asked does 4-factor produce similar results to 
3-factor?  A four-year review of all trauma pa-
tients at their trauma center who had received 
3-factor or 4-factor PCC was conducted. They 
found that 4-factor PCC is more effective as 
compared to the 3-factor PCC in reversal of 
coagulopathy of trauma by rapidly reversing the 
INR and decreasing the transfusion require-
ments. Dr Joseph emphasized that 4-factor 
PCC should be considered as a preferred agent 
for rapid reversal of coagulopathy of trauma.

Evidence for the use of PCC in 
coagulopathy both with and without 
VKA reversal
Following Dr Joseph’s talk on the podium was 
Dr Grottke. He focused on PCC in surgical and 
trauma bleeding emergencies. With a research 
interest in the process of coagulopathy, Dr 
Grottke described the various processes by 
which a patient moves from trauma to coagu-
lopathy. He also highlighted the role of PCC in 
thrombin generation and the associated advan-
tages of its use. “It may facilitate hemostasis 
during hemorrhage associated with low levels 
vitamin K-dependent coagulation factors. It’s a 
valuable option for increasing thrombin genera-
tion, is immediately available for quick admin-
istration with flexible dosing, and an onset of 
action of 15–30 min by IV administration.”

He continued by noting the advantages of 
using PCCs versus FPPs. These included a 
reduced risk of transfusion-related acute lung 
injury (TRALI) and transfusion associated circu-
latory overload(TACO), faster supplementation 
of vitamin K-dependent coagulation factors, and 
no need for blood-type matching or thawing. 

Dr Grottke highlighted some key guidelines 
of relevance. ‘We recommend the early use of 
PCCs for the emergency reversal of vitamin K-
dependent oral anticoagulants.’ (Grade 1A; The 
European guideline on management of major 
bleeding and coagulopathy following trauma: 
fourth edition); and ‘We recommend that, in 
VKA treated patients undergoing an emergency 
procedure or developing a bleeding complica-
tion, PCC (25 IU FIX/kg) should be given.’ 
(Grade 1B; Management of severe perioperative 
bleeding: guidelines from the European Society 
of Anaesthesiology).

With respect to PCC guidelines in trauma 
and perioperative bleeding, Dr Grottke noted 
the Management of severe perioperative bleed-
ing: guidelines from the European Society of 

Anaesthesiology: ‘We suggest that PCC … can 
also be administered to patients not on oral 
anticoagulant therapy in the presence of an el-
evated bleeding tendency and prolonged clotting 
time. Prolonged INR/PT alone is not an indica-
tion for PCC, especially in critically ill patients’, 
as well as the European guideline on manage-
ment of major bleeding and coagulopathy 
following trauma: fourth edition: ‘Provided that 
fibrinogen levels are normal, we suggest that 
PCC or plasma be administered in the bleeding 
patient based on evidence of delayed coagula-
tion initiation using viscoelastic monitoring.’

Regarding coagulation management in 
trauma, Dr Grottke suggested that after ensur-
ing FIBTEM CA10 (fibrinogen test) >7 mm, 
administer PCC if EXTEM CT >80 s (a sur-
rogate marker for thrombin deficiency). 

He also noted that four factor-PCC (4F-
PCC) is the first choice for emergency reversal 
of VKAs, and in the right circumstances 
(thrombin deficiency), 4F-PCC can be also an 
important therapeutic option for patients with 
bleeding unrelated to anticoagulant therapy, Dr 
Grottke pointed out. 

He then summarized some of the key stud-
ies relating to the use of PCC in coagulopathy 
outside VKA reversal. Firstly, a study of 131 
trauma patients with severe bleeding received 
coagulation factor concentrate therapies 
(CFCs), that is fibrinogen and/or PCC, and 
showed that treatment with CFCs was associ-
ated with lower mortality rates than those 
predicted by the TRISS (Trauma Score - Injury 
Severity Score) or by the RISC. 

Another study in 144 patients with trauma-
induced coagulopathy received CFCs alone or 
CFCs with additional FFP and found that CFC 
alone was associated with lower need for blood 
products and decreased morbidity compared 
with CFC and FFP.

A retrospective cohort cardiac surgery study 
compared results from patients treated before 
versus after implementation of a coagulation 
management algorithm (based on first-line 
treatment with CFCs [fibrinogen and/or 
PCC] combined with point-of-care testing). It 
showed that implementation of the coagula-
tion management algorithm was associated 
with decreased blood transfusion requirements 
and decreased thrombotic/thromboembolic 
adverse events. 

Referring to the emergency reversal of direct 
oral anticoagulant therapies

(DOACs), Dr Grottke said that, “currently, 
specific reversal agents are not universally 
available or approved.” He pointed out that in 
some circumstances, there may be uncertainty 
as to which anticoagulant patients are receiv-
ing. However, preclinical and clinical studies 
have shown that PCCs are effective in reversing 
the effects of DOACs. “Until next year, we will 
not have antidotes for Xa inhibitors available so 
we need to look at alternatives that is PCCs.” 
European guidelines exist to help decision mak-
ing over the emergency reversal of DOACs. 

Finally, looking at safety for the use of PCC 
outside VKA reversal, Dr Grottke highlighted 
that the aim of treatment was to achieve bal-
ance within the coagulation system between 
procoagulant and coagulation inhibitors, but 
that, “If tissue factor is flying around then this 
triggers a procoagulant state. If we add in a 
PCC then we risk systemic coagulation.

“However, pharmacovigilance studies show 
that PCCs have a low reported risk of thrombo-
embolic complications, but there is a potential 
risk of thromboembolic complications in trau-
ma and perioperative bleeding, so when using 
the PCC titrate it starting at 25-35 units/kg.

Also speaking was Joshua Goldstein, (Harvard 
Medical School and Massachusetts General Hos-
pital, Boston, USA) on 4F-PCC versus FFP use 
in warfarin-treated patients: data from two mul-
ticenter trials. The first RCT looked at of plasma 
versus 4F-PCC in bleeding, and found that 4F-
PCC was non-inferior to plasma for hemostatic 
efficacy at 24 hours, while the second trial looked 
at of plasma versus 4F-PCC in surgery. This latter 
trial found that 4F-PCC was superior to plasma 
for effective hemostasis and rapid INR reduction.

In summary, Dr Goldstein said that, for INR 
reversal, PCC is faster than plasma; for bleeding, 
PCC is non-inferior to plasma; for perioperative 
hemostasis, PCC may be superior and patients 
go to the OR faster; for thromboembolism, PCC 
and plasma are likely to be of similar risk; and 
for fluid overload, it is likely that plasma is 
higher risk than PCC.

Chairing the session were Jerrold Levy, 
(Duke University Medical Center, Durham, 
NC, USA) and Marc Maegele (University of 
Witten/Herdecke, Cologne-Merheim Medical 
Center [CMMC], Cologne, Germany).

Joshua Goldstein
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D elegates of yesterday afternoon’s session 
on polytrauma were joined by Brigadier 
Timothy Hodgetts, Medical Director of 

Defence Medical Services (Royal Centre for Defence 
Medicine [Academia and Research], Birmingham, 
UK), who discussed how the military influences 
change within the workings of civilian intensive care 
medicine and beyond. 

His 2012 PhD thesis examines the process of 
evolution and refinement that has occurred over 
recent years in UK military medicine, by which it has 
established exemplary standards of treatment for 
serious injury.1 His interests also lie in the phenom-
enon of innovation adoption – how ideas are driven 
into being and become established practice. 

Medicine advances in war, he told ISICEM News, 
and this continues to be the case today with recent 
military medicine practice being translated across 
to the civilian healthcare sector. The process of 
advancing medicine constitutes identifying clinical 
need, implementing changes and determining if 
these changes have been appropriate.

“We have got really good at being an innova-

tion adopter,” he said of the defense medicine 
sector, explaining that concepts, guidelines, equip-
ment, etc. have been developed and translated 
into the broader community via military allies, 
health services and civilian charities. “[Adoption] is 
about ensuring that the practices endure and are 
sustained to the start of the next campaign.” 

Describing the overarching drive for innova-
tion in military medicine, he continued: “There 
are external drivers to the organization, and there 
are internal drivers. External drivers are social, 
technological, economic, environmental, political, 
legal, or ethical. The drivers for trauma change in 
particular have been social and political, because 
we have been engaged in the last 20 to 30 years in 
what we call ‘wars of choice’ rather than wars of 
national survival, and there is invariably a social and 
political intolerance of casualties in wars of choice. 
Therefore anything that we can demonstrate could 
reduce the burden of morbidity and mortality is 
likely to be well received.”

Improving data quality surrounding trauma 
patient treatment and rehabilitation has been the 

most important development in the last 10 to 15 
years, noted Brigadier Hodgetts. “We know where 
the strengths are in our system, and we know 
where our weaknesses are. And we can use that 
very effectively to drive change. 

“It is a very rich dataset. We also pool data with 
allies for certain studies – with the Americans, for 
example. I would say that the data is really powerful 
and we do regard it very positively as high quality, 
focused data relevant to our particular population.”

In order to enforce the findings of data analy-
sis, all deployed field clinical units gather for a 
telephone conference every week, linking back to 
the Birmingham center to which all patients are 
brought, the headquarters, and the military medical 
training establishment (which trains soon-to-be-
deployed staff). In this way, most changes can be 
effected in a single week: “If somebody brings up 
that, say, that the guidelines need changing or the 
training is not quite right, we act on it immediately. 
We don’t wait for another three to five years to 
write another book. Then we will monitor the effect 
on a week-by-week basis,” he said.

“We look at every single military death. A team 
goes to the post-mor-
tem of every military 
death, and we want 
to know whether all 
the clinical procedures 
were done to the best 
possible effect: was the 
body armor as good 
as it could have been? 
We have to know what 
needs to change about 
protection, and about 
treatment.

“We have ex-
emplary outcomes 
because we have this 
extraordinarily complex 

and aggressive governance system. This is why we 
get better outcomes, and we have demonstrated 
year-on-year improvement in survival from 2003 to 
2012.”

This practice of drawing in all parties exposed 
to and involved with trauma is a means of ensur-
ing that care can be given to those who need it 
urgently, whatever the setting may be. Military 
patient data have revealed that most the deaths 
from blasts and gunshots occur in the prehospital 
setting, said Brigadier Hodgetts, with most of the 
deaths occurring in the first few minutes. Therefore, 
improving outcomes in this particular population 
demands a broader knowledge of potentially life-
saving skills and equipment.

“Individual soldiers know how to look after 
themselves, and they know how to look after their 
mate. And they do that immediately post-incident. 
That includes control of catastrophic bleeding. 
What studies have shown consistently is that 
avoidable deaths on the battle field involve external 
bleeding, and external bleeding from limbs. So if 
you don’t use a tourniquet to stop that bleeding 
then someone can die very quickly.”

Polytrauma Salle M (Bozar) Wednesday 13:45

How has the military experience influenced    trauma management?

“If we are going to 
work faster, we are 
going to have to use 
modern technology 
and modern 
communication 
systems.” 
Timothy Hodgetts
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How has the military experience influenced    trauma management?
This is something that Brigadier Hodgetts is 

currently translating into the civilian world. “The 
particularly difficult situation is that of a of a 
marauding shooter,” he continued. “And we have 
seen a series of these in Europe in recent months 
and years. If you dial 112 (or 999) the ambulance 
is not coming immediately, and certainly is not 
coming to you – it is going to come to the outer 
cordon where it will 
be held by the police. 
The first priority of 
the police is to public 
safety, to move into 
the area and find the 
shooter to neutralize 
the hazard. It can be 
some time before 
care is going to get 
to the injured patient. 
So if you haven’t 
given the skills to 
the public (the only 
people that are there 
on the scene), there 
will be avoidable deaths. The types of skills are, 
first, very simple scene organization, because you 
need to be able to use the resources you have got. 
We have been teaching soldiers this since 1998: 

the system ‘Control then ACT’, which is Control the 
incident, Assess, Communicate and Triage, then get 
on to the treatment. 

“Treatment principles are essentially about treat-
ing the bleeding – pack, press and elevate the limb, 
and progress rapidly to tourniquet if you cannot 
control life-threatening bleeding in any other way. 
What we are teaching is that it is okay to improvise. 

If you have medical 
kit, great. But what 
if you haven’t? You 
have got to have a bit 
of imagination with 
the resources you 
have around you.”

Brigadier Hodgetts 
and others are cur-
rently bringing such 
expertise to the gen-
eral public with the 
citizenAID initiative. 
CitizenAID provides 
training in interact-
ing with emergency 

services, as well as organizing and providing care to 
the injured. 

Exposing people with no medical background to 
the possibility of dealing with medical crises in this 

way is empowering, noted Brigadier Hodgetts, as it 
convinces them that they too could save a life. 

Importantly, a critical mass of the public must 
be in possession of this expertise in order for such 
campaigns to be successful. This has already been 
achieved in other areas, such as the dissemination 
of basic life-saving skills. It is possible that contem-
porary modes of communication such as apps and 
social media could improve uptake time. “There are 
enough people around that know how to do CPR 
and how to use the defibrillator machines. 

“We have got there, but how long has it taken 
us? Can we really afford to wait 20 years to have 
people being able to respond in a similar systematic 
way when someone is seriously injured? I don’t 
think so. If we are going to work faster, we are go-
ing to have to use modern technology and modern 
communication systems be make people aware.

“Such communication systems include mobile 
apps and social media. There are resources on the 
[citizenAID] website (and there will be more), and 
we are just completing a narrated slideset that will 
be available to communities.” 

References
1. Hodgetts, Timothy (2012). A revolutionary approach to improv-

ing combat casualty care. (Unpublished Doctoral thesis, City 
University London).

2. citizenAID. http://citizenaid.org/

“We have exemplary outcomes 
because we have this 
extraordinarily complex and 
aggressive governance system… 
we have demonstrated year-
on-year improvement in 
survival from 2003 to 2012.” 
Timothy Hodgetts



10 ISICEM News Thursday 23 March 2017 Issue 3

Securing more time and balance in critical care Copper Hall Wednesday 18:15

Calm, cooperative and comfortable –  
the ideal for patients in intensive care

Ensuring a patient is calm, cooperative 
and comfortable during critical care is 
arguably the end game of a host of trials 

and advances in sedation techniques over the 
past 50 years or so. In yesterday’s symposium 
‘Securing more time and balance in critical 
care’, experts from Europe and the US shared 
their insights. 

Chairing the session was Robert Sladen 
(Chief of the Division of Critical Care at Co-
lumbia University, New York, USA) who also 
gave a talk entitled ‘How dexmedetomidine 
gets the 3Cs right’, alongside another on the 
consequences of unbalanced sedation by fellow 
anesthetist Björn Weiss from Berlin, Germany. 
Also speaking was Dominique Bettex (Univer-
sity of Zurich, Switzerland) – who addressed 
the ‘Long-lasting effects of levosimendan’ – 
and Alexandre Mebazaa (University of Paris 
Diderot, France), discussing ‘Inotropy without 
increase in oxygen consumption’.

In an interview prior to the symposium, Dr 
Sladen explained that of all the agents currently 
available, dexmedetomidine is most likely to 
fulfil the objectives of achieving a calm, coop-
erative and comfortable patient.

His experience with dexmedetomidine 
goes back nearly 30 years to the early trials in 
Finland, and when the US Food and Drug Ad-
ministration (FDA) approved its use, Dr Sladen 
introduced use of the alpha 2 adrenorecep-
tor agonist into clinical practice at Columbia 
University. This involved integrating the drug 
into the emergence and extubation protocols, 
as adjunct sedation for longer-term patient 
comfort, first-line therapy for acute withdrawal 
reactions, and nocturnal low dose infusions to 
enhance sleep and day-night rhythms. 

Explaining what he considered to be the 
major obstacles to effective patient sedation 
and overall patient management in the ICU, 
Dr Sladen highlighted keeping patients deeply 
sedated, especially during mechanical ventila-
tion, as well as the utilization of large doses of 
sedative drugs (benzodiazepines, opioids) that 
are themselves deliriogenic, and which require 
complete discontinuation for patient emer-
gence and interaction (sedation holidays). “In 
the case of the benzodiazepines, they are pro-
foundly amnestic, so that the patient emerges 
confused and disoriented in the grossly adverse 
milieu of the intensive care unit,” he said. 

“For instance, noise, light, multiple interven-
tions, lack of distinction between night and day, 
lack of personal support and patient orientation, 
immobility and delayed removal of unnecessary 
intravenous lines, urinary catheters and the like.” 

During his talk, Dr Sladen drew atten-
tion to the optimal management of delirium 
in these patients. A major breakthrough in 
the prevention of delirium has been achieved 
by the recognition and implementation of 
early mobilization techniques, he explained. 
Minimizing the depth of sedation, encouraging 
patient interaction and autonomy, and partici-
pation in in-bed and out-of-bed mobilization, 
even while still on mechanical ventilation or 
circulatory support, are all means of achieving 
early mobilization, he added.

“These methods are integrated with non-
pharmacologic interventions including quieting 
the ICU milieu, promoting night-time sleep 
and daytime activity, patient orientation and 
family involvement in occupational therapy,” 
he said, pointing out that another advance 
is recognizing the importance of minimizing 
opioid requirement (opioid-sparing) by multi-
modal analgesic techniques. The latter includes 
“thoracic epidural and local anesthetic anal-
gesia, intravenous acetaminophen, low-dose 
ketamine infusion and gabapentinoids.” 

The three C’s
The term eCASH was recently adopted as a 
sedation management strategy and denotes 
keeping the patient comfortable, cooperative 
and calm. It relates to achieving early comfort 
using analgesia, minimal sedatives and maxi-

mal humane care, and was recently adopted 
by a consensus group that described a sedation 
management strategy. “eCASH emphasizes 
the primacy of early, effective and multimodal 
analgesia, minimizing the use of sedatives and 
opioids, with an emphasis on non-pharmaco-
logic approaches to psychological and physical 
patient support, orientation, physical and oc-
cupational therapy,” remarked Dr Sladen. 

Achieving the ‘three C’s’ is made possible 
with dexmedetomidine because “it diminishes 
patient anxiety; enhances patients’ ability to 
tolerate endotracheal intubation and mechani-
cal ventilation with much less discomfort; 
greatly facilitates ventilatory weaning and tra-
cheal extubation; and can be used safely after 
the mechanical ventilation has been discon-
tinued without fear of respiratory depression,” 
remarked Dr Sladen. 

Dexmedetomidine is a unique selective 
alpha-2 agonist that was developed for continu-
ous sedative infusion in the ICU. It has the 
major clinical advantage of being ‘cooperative 
sedation’, he highlighted. “Patients can be kept 
at a light level of sedation (e.g. RASS -1 to -2*), 
but when stimulated by voice will awaken in a 
calm cooperative manner, then lapse back into 
a sedated state when the stimulus is removed. 
To achieve the same end, drugs like mida-
zolam, fentanyl or propofol would have to be 
tapered or discontinued, then restarted.”

Robert Sladen Björn Weiss
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An inodilator in the ICU

Professor Bettex and Professor Me-
bazaa shared the task of explain-
ing why an inodilator is so useful 

in cardiac critical care. Only a few drugs 
in the inodilator class, which have both 
inotropic and vasodilatory effects, provide 
long lasting hemodynamic benefits and 
symptom control to patients with acute 
heart failure, or in need of inotropic 
therapy. Levosimendan is one such drug, 
currently used in ICU when the cardiac 
function is compromised and long-lasting 
hemodynamic and symptomatic control 
is sought.

In her talk, Professor Bettex highlight-
ed the need for long lasting effects when 
dealing with a failing heart, and discussed 
the challenges of treating acute heart 
failure. “Many patients are at risk of being 
sent home with a reduced cardiac func-
tion and a compromised cardiac tissue, 
and sooner or later will join the increas-
ing number of those with a diagnosis of 

advanced heart failure, characterized by 
frequent re-hospitalizations and an overall 
poor quality of life. The sustained effects 
of levosimendan make it ideal for use in 
this setting.”

Professor Mebazaa, who has extensive 
experience with hemodynamic drugs, and 
in particular with intravenous levosi-
mendan, shared his thoughts on the 
importance of keeping the oxygen balance 
under control in patients at risk of myo-
cardial infarction. Inotropes augment the 
contractility, which is usually achieved 
by consuming more energy and more 
oxygen. Levosimendan has an intriguing 
mechanism of action, known as calcium 
sensitization, which does not require such 
a gross increase in oxygen consumption. 
This is an important characteristic in 
ICU when cardiac function is compro-
mized. Two newly published clinical trials 
on levosimendan shed light on which pa-
tients could benefit most out of this drug. Dominique Bettex Alexandre Mebazaa

S uccessful individualization of 
ICU nutrition to suit a patient’s 
needs will require efficient and 

accurate monitoring of macro-, and 
even micro-nutrients, delegates will 
hear tomorrow morning at ISICEM. 
During a session dedicated to the 
topic, consensus on evidence-based 
practices, measurement strategies, 
risks and other nuances of nutrition 
management will be brought to light.

In conversation with ISICEM News, 
Olav Rooyackers, from the Karolin-
ska Institutet, Huddinge, Sweden, 
outlined some of the key concepts in 
individualized ICU nutrition that he 
will be discussing.

Broadly speaking, is it fair to say 
that energy expenditure in criti-
cally ill patients is very difficult 
to predict?  Roughly how many 
patients are miscalculated, and 
how severe is the impact?
Energy expenditure is difficult to 
estimate, and is thus better measured 

in critically ill patients. Several stud-
ies have shown that using different 
predictive equations gives a poor 
estimate of the measured energy 
expenditure. Unfortunately, few large 
studies are available to give an ac-
tual percentage of patients either 
under- or overfed. The problem 
is that both underfeeding and 
overfeeding give the individual 
patient a disadvantage, and since 
the span of energy expenditures 
in this patient group is large, only 
individual measurements will be 
able to prevent this. From observa-
tional studies it looks like feeding 
between 70-100% of measured 
energy expenditure is optimal. 

The main problem here is that we 
assume that measured energy ex-
penditure is the same as energy need. 
This of course is true in a normal 
situation, but in a critically ill patient 
this might not be true. It is hypoth-
esized more and more that in the 
critically ill patient the feeding will not 

completely suppress the endogenous 
energy supply, as it does in healthy 
individuals. This implies that although 
we think we are feeding according to 
need, we actually still overfeed. But 

this hypothesis needs to be tested.
So energy ‘need’ is one of the few 

things that we can measure, but we 
are still not sure how we should best 
give this energy; as glucose, fat or 
maybe even protein.

For monitoring the needs of 
protein we basically have no tools. 

Possibilities are to monitor nitrogen 
losses and replace these, but this is 
not really tested. Measuring muscle 
mass or function is not an alternative 
for this because it is not telling us any-

thing about the protein needs. This 
could possibly be used to identify 
cachectic patients that might ben-
efit from a better-guided long-term 
nutritional and rehabilitation plan. 
But monitoring the actual acute pro-
tein needs is not really possible. On 
the other hand, most data shows 
that protein overfeeding (or better, 
feeding at the higher limits of the 
recommendations) is not harmful, 
like overfeeding of energy is.

What techniques form the current 
‘best-standard’ approach to EE 
and protein assessment? Indirect 
calorimetry?
Indirect calorimetry is the best method 
for estimating energy expenditure 
but also has its limitations. Different 

Individualized nutrition Copper Hall Friday 08:00

Individualized ICU nutrition  
takes center stage tomorrow morning

“The main problem 
here is that we assume 
that measured energy 
expenditure is the 
same as energy need.” 
Olav Rooyackers

Continued on page 12
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machines give different answers. How-
ever, some recent studies from our 
group have validated two machines 
that give reliable measurements in 
critically ill patients on mechanical 
ventilation. 

However, patients with CPAP, high 
oxygen fractions or leakage in the 
system cannot be reliably measured. 
In principle patients not mechanically 
ventilated can be measured using a 
mask or hood system, but practically 
this is more difficult to implement.

As mentioned above, measuring 
muscle could identify patients with 
severe cachexia that are in need for 
a long-term intervention and rehab 
program but will not monitor the indi-
viduals’ day-to-day protein needs.

Am I right in saying that protein 
is more crucial than calories for 
catabolic critical illness? Is the 
view shared by all? Aren’t many 
ICUs still basing their diets on fat, 
rather than protein?
This view is very popular but not 
shared by all since the evidence for 
this in good clinical trials is missing. 
Observational studies have indicated 
this. What is very important is to 
find out whether one can feed too 
much protein, and whether this is as 
dangerous as energy overfeeding. If 
we can determine the safe upper level 
for the individual patients, this would 
probably be a useful approach for 
feeding. But how to monitor this is 
not yet clear. Maybe amino acid levels 
in the circulation can help us to find 
the individual’s ‘safe’ level.

What technologies are intriguing 
to you? Are there concepts that 
you will be sharing (e.g. will you 
be discussing the SenseWear 
technology I saw in a recent 
paper of yours?)
Measuring muscle mass by imaging 
techniques is a very promising tech-
nique in the ICU – firstly to identify 
the severely cachectic patients as 
mentioned above. But if we can 
measure muscle mass accurately 
over time, and can actually meas-
ure a decline in muscle mass over a 
few days, this could be very useful for 
guiding feeding – or at least ensur-
ing that the protein feeding is not 
suboptimal. However the techniques 
available are either not good enough 
on an individual level, or not tested 

for individual, accurate measures.
The idea with SenseWear was that 

this might be useful in patients that 
are not able to be measured by indi-
rect calorimetry. However, the results 
basically showed that its utility in the 

ICU is not better than the Harris-
Benedict prediction, and therefore not 
very useful.

Bedside monitoring of nutrient 
levels might be one promising option 
to guide individual nutrition of specific 

nutrients. We have validated a device 
to estimate blood glutamine levels 
at the bedside, and implemented a 
protocol of glutamine feeding/sup-
plementation guided by the blood 
levels to normalize these when low, 
and to prevent physiologically high 
blood levels

Your center is dedicated to meta-
bolic and nutritional problems in 
the ICU. What specific research are 
you focusing on?
We are mainly investigating the 
pathophysiology behind nutritional 
challenges in the critically ill. Many 
of the open questions about the 
nutritional needs are not answered 
since we know too little about the 
handling of the nutrients by the crit-
ically ill body (i.e. whether nutrition 
will actually inhibit the endogenous 
energy supply). Our studies focus on 
assessing the physiological handling 
of different nutrients in the actual 
patients in our ICU by using tracer 
technology. With very low amounts 
of stable isotope-labelled nutrients 
that we give to the patients, we can 
follow the fate of this nutrient in 
the body. 

More specifically, we are study-
ing: a) what the critically ill body 
does with extra protein, given either 
enterally or parenterally; b) what 
causes low glutamine levels during 
critical illness (is it a low production 
or a high utilization?) and how does 
supplemented glutamine affect this; 
and c) how are the utilizations of 
different nutrients (glucose, fat, pro-
tein) related to the patients energy 
expenditure,  and how are these 
affected by nutrition.

Speaking of research, what should 
the future hold, do you think?
In my eyes, future trials should be 
designed based on better knowledge 
of the physiology, and of nutrient 
handling. These should definitely 
look at the three macronutrients 
separately, but also in combination, 
since we hardly ever eat just one. 
These macronutrients should not be 
given alone: but they should also 
not be varied between the groups 
altogether.

What we need to focus our 
research on is defining the nutritional 
needs in different patients, and find-
ing ways to monitor the needs of the 
individual patient.

Individualized nutrition Copper Hall Friday 08:00

Individualized ICU nutrition  
takes center stage tomorrow morning

“What we need to focus our research on is 
defining the nutritional needs in different 
patients, and finding ways to monitor the 
needs of the individual patient.” 
Olav Rooyackers

Continued from page 11
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Abstract presented at the American Society of Anesthesi-
ologists’ (ASA) Annual Meeting in Chicago: In the study, 
researchers at Hôpital Dupuytren, part of the Centre Hos-

pitalier Universitaire (CHU) of Limoges, France, investigated the 
clinical utility of noninvasive, continuous hemoglobin (SpHb®) and 
PVI® (a measure of the dynamic changes in perfusion index that oc-
cur during the respiratory cycle), two Masimo rainbow SET™ meas-
urements. The researchers’ goal was to determine, at the scale of a 
whole hospital, improvement in mortality and transfusion needs.1 

In the prospective, single-center, observational study, Profes-
sor Nathalie Nathan and colleagues reviewed two sets of patients 
over two eleven-month periods, before (2013) and after (2014) 
implementation of a clinical algorithm to guide transfusion and 
fluid administration. Anesthesiologists, nurses, and residents were 
trained on the implementation of the clinical algorithm. Masimo 
Radical-7® Pulse CO-Oximeters® were installed in all operating 
rooms, recovery rooms, and intensive care units. The Radical-7s 
were connected to Masimo Patient SafetyNet™* for trend data 
collection. All surgical patients presenting to the hospital were 
accepted, with these exceptions: EMT, ophthalmology, odontology, 
radiology, neurosurgery, and patients less than 18 years of age.

The study included 18,867 patients (in the two groups), of 
whom 3450 underwent SpHb and PVI monitoring via Radical-7. 
The patients in the monitoring group received vascular filling with 
crystalloids or blood, according to the clinical algorithm. Demographic, 
anesthesia, surgical, and transfusion data were collected in electronic 
medical records. The researchers compared the percentage of patients in 
the monitored group who received transfusions within the first postop-
erative 48 hours to the percentage in the non-monitored group. They 
also compared mortality rates for each group at 30 days and 90 days 
following surgery. 

Using the cox-proportional hazard model, the researchers found 
that the patients in the group monitored with SpHb and PVI had a 30% 
reduction in mortality at 30 days and a 25% reduction in mortality at 90 
days. The proportion of patients receiving transfusions did not change 
significantly between the two groups (7.9% in 2013, 8.5% in 2014, p = 
0.1323), nor did the number of blood units transfused within 48 hours 
(3.4 ± 2.7 in 2013, 3.4 ± 2.0 in 2014, p less than 0.05). However, in 
non-cardiac surgery, patients were transfused sooner in the operative or 
recovery room (72.9% vs 56.1%, p = 0.0002). 

The researchers concluded that “Monitoring SpHb and PVI integrated 
in a vascular filling algorithm allowed earlier transfusion and reduces 
mortality at a scale of a whole hospital with different clinical practices 
(and practitioners) and unselected patients.”

“Access to continuous monitoring of Hb levels and fluid responsive-
ness has changed the way we address blood and fluid management. 
By lowering inadequate fluid filling at the beginning of anesthesia, we 
are able to avoid diluting patients inadequately and this data helps us 
to guide precisely the amount of fluids or blood that must be given to 
patients on a case by case basis,” stated Professor Nathan, Head of the 
Department of Anesthesiology at CHU Limoges. “Patients are trans-
fused earlier when needed and hypovolemia is precisely treated with 
crystalloid. These two facts may explain the decrease in mortality at one 
and three months that we observed in this study. We strongly believe 
that surgeries of intermediate severity such as hip or knee replacement 
procedures as well as severe surgery will benefit from this technology. 
Because it is easy to use, quick to administer, provides continuous data, 

Study Investigates the Impact of Masimo Continuous 
SpHb® and PVI® on Anesthesia-related Mortality



Issue 3 Thursday 23 March 2017 ISICEM News 15

and does not harm the patient in any way, it is more applicable to com-
mon clinical practice.”

Joe Kiani, Founder and CEO of Masimo, commented, “We have cre-
ated technologies that have been shown to save babies’ eyesight2, screen 
for CCHD in newborns3, and reliably monitor patients in post-surgical 
wards4,5,6, but this is the first time a study has shown that one of our 
technologies has such a big impact on mortality. Needless to say, we 
are excited and thank Dr. Nathan for her and her colleagues’ research. 
We look forward to more studies like this that investigate the impact 
of SpHb and PVI on other patients at other hospitals, and hope to see 
similar results.”

SpHb monitoring may provide additional insight to the directional 
trend of hemoglobin between invasive blood samplings – when the SpHb 
trend is stable and the clinician may otherwise think hemoglobin is de-
creasing; when the SpHb trend is rising and the clinician may otherwise 
think hemoglobin is not rising fast enough; or when the SpHb trend is 

decreasing and the clinician may otherwise think hemoglobin is stable. 
SpHb monitoring, accompanied by laboratory diagnostic testing, may 
thus help clinicians make more timely and informed decisions, and has 
been shown to help clinicians provide more timely blood transfusions** 
and reduce blood transfusions in cases such as neurosurgery and ortho-
pedic surgery.7,8
*The use of the trademark SafetyNet is under license from University HealthSystem Consortium.
**Clinical decisions regarding red blood cell transfusions should be based on the clinician’s judgment 

considering, among other factors: patient condition, continuous SpHb monitoring, and labora-
tory diagnostic tests using blood samples. 
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A n examination of end-of-life 
issues will take place this 
afternoon at ISICEM 2017, 

with focus on themes including severe 
brain injury, avoiding disproportionate 
care, advance care planning, and life 
support choices. 

The paucity of data regarding 
long-term prognosis in the geriatric 
patient with respect to co-morbidity 
and baseline nutritional and func-
tional status was highlighted in a 
comment published by Rusinova 
and Guidet1; this followed a study 
by Biston et al.2 of outcomes of el-
derly patients with circulatory failure. 
Rusinova and Guidet point out that 
“issues of awareness of risks / rewards 
along with a genuine dialogue 
between physicians and patients and 
families are becoming a priority and 
outweigh the impact of age in clinical 
decision-making.”1

This notion and surrounding issues 
will be discussed by Robert Sladen 
(Columbia University Medical Center, 
NY, USA in his presentation ‘When is 
enough too much?’. He explores how 
a conclusion can be reached to the 
effect that therapeutic goals are no 
longer achievable or consistent with 
the patient’s values – that continued 
aggressive medical interventions may 
cause more harm than benefit.  At 
that time, the caregivers’ priority must 
turn toward helping the patient die 
with dignity.

“To frame any discussion on ben-
efits versus risk, and when continued 
aggressive therapy may become 
futile, we should ask four questions,” 
explained Dr Sladen to ISICEM News. 
“Which patient subgroups might 
experience substantial benefit from 

ICU care? What is the likely patient 
trajectory after admission to the ICU? 
Can we provide clear and honest in-
formation about risks versus benefits? 
And what are the patient’s wishes and 
personal values?”

Biston et al. reported the results of 
a secondary analysis of the outcomes 
following circulatory failure in 1,651 
elderly patients. Of those patients 
greater than 85 years who survived 

to hospital discharge, only 3% were 
still alive one year later.2 “This kind 
of outcome is sobering and indicates 
that we should not just think our job 
is done at ICU or hospital discharge, 
but obtain more data on longer term 
quality of life and survival. Perhaps 
studies such as these can help us in 
our discussions with patients and 
their families in their decision-making 
regarding medical support when there 

is little hope of a meaningful future,” 
explained Dr Sladen.

When medical care to achieve 
cure or disease resolution is futile, 
‘dying with dignity’ emerges as a 
fundamental goal. The first step, 
say Prouix and Jacelon3, is to seek to 
identify “an intrinsic, unconditional 
quality of human worth” expressed 
by the patient’s life story. There should 
be an acknowledgement of “the 
external qualities of physical comfort, 
autonomy, meaningfulness, useful-
ness, preparedness, and interpersonal 
connection”. The borderline between 
continuing medical care and helping 
the patient experience a dignified 
death is not universal.

Dr Sladen suggests three criteria 
that may help to address where this 
boundary might lie. The first is clear:  
meaningful therapeutic goals can-
not be met because the patient has 
suffered irreversible brain damage, 
or has multiple organ failure. The 
second might be when the patient’s 
life is totally dependent on continu-
ing artificial support. The third, and 
very important consideration, is when 
continued support is completely 
incongruent with the patient’s values 
and wishes. 

“Obviously there is a fair amount 
of discussion that goes with that,” 
continued Dr Sladen. What we value 
and hold as most important to us, are 
arguably relative: highly individual, 
subject to change, broadly influenced 
by culture – and central to caring and 
sensitive decision-making.

Regional differences in approaches 
to end-of-life situations were exam-
ined in the ETHICUS study (End-of-
life practices in European intensive 
care units), conducted from 1999 to 
mid-2000.4 The relative incidence of 
waiting for failed cardiopulmonary 
resuscitation or brain death, with-
holding or withdrawing life support, 
or ‘shortening the dying process’ by 
prioritizing comfort was documented 
in 37 ICUs in 17 countries grouped 
as Northern, Central and Southern 
Europe. It revealed a remarkable 
diversity in the face of increasing 
guideline-promoted standardisation 
of care. Limitation of life-sustaining 
treatments varied with patient age, 
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for patients and their loved ones?

“Our primary obligation as 
caregivers must be to our 
patients rather than the 
family or surrogates.” 
Robert Sladen
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diagnosis, ICU stay, and geographical 
and religious factors. 

“Ethics are not absolute, but reflect 
the values of the community – so one 
size doesn’t fit all,” summarized Dr 
Sladen of the ETHICUS study. “What 
might be acceptable in one part of the 
world – or even within a 
part of a community – may 
be completely unaccepta-
ble somewhere else.”

Religious belief is an 
also a pertinent factor 
influencing the variation in 
the type of end-of-life deci-
sion, the time to therapy 
limitation and death, and 
discussion of decisions with 
patient families.5 “This 
study is currently being 
repeated as ETHICUS 2, to explore 
whether and how attitudes have 
changed in the last 15 years.”

Dr Sladen will discuss the decision-
making process for the patient who is 
alert, sentient and able to participate 
– and for those who are not, whose 
family or surrogate must substitute 
judgement. The latter situation is 
considerably more challenging, he 
noted. Ideally, the physician and 
family should together determine as 
best they can the patient’s values and 
wishes.6 “We as physicians should be 

prepared acknowledge our biases, 
whether moral or emotional, but 
always remember that our primary 
obligation as caregivers must be to 
our patients rather than the family or 
surrogates.” 

The balance that this requires on 
the part of the physician is one that 

must be continually explored. Dr 
Sladen noted: “My interpretation of 
the ETHICUS study is that the results 
were more likely to have been a 
consequence of decision-making by 
the physician rather than the family. 
That is because I believe that how 
the physician presents the options to 
the family plays a strong role in the 
ultimate outcome.” 

He continued: “The traditional 
paternalistic approach – which still ex-
ists in many countries and cultures – is 
that the physician says, ‘You should 

do this!’, and the patient or family 
comply. At the other extreme, which 
is quite common in the US today, is 
that the physician asks, ‘What do you 
want us to do?’ I believe that is equally 
unacceptable because it places an 
enormous burden on the family, and 
they often feel guilt for having made 

the ‘wrong decision’. If the 
family is told, ‘There is a 
90% chance that your loved 
one may die, versus a 10% 
chance that they may live’ 
– most people will respond 
saying that if there is a 10% 
chance, they will take it.

“Ideally, decision-
making should be a shared 
process between physi-
cian and family, and the 
question we should ask is, 

‘What do you think your loved one 
would want?’  We need to explore 
what the patient’s quality of life might 
be if and when they are able to leave 
the hospital. What are their expecta-
tions? If they end up dependent on 
dialysis, if they are going to be in a 
nursing home, if they are unable to 
take care of themselves – are these 
the kinds of things that the patient 
would want? A lot more emphasis 
should to be placed on these issues 
than has been in the past. It is es-
sential that all caregivers – physicians, 

nurses, therapists – are in agreement 
before they meet the family, so that 
they deliver a clear and undivided 
message to the family.

“Ethics do not have a right or 
wrong. They may evolve with time, 
but ultimately reflect the beliefs of the 
community and culture – and ours, as 
physicians.” 

Dr Sladen concluded the interview 
by quoting the surgeon-author, Atul 
Gawande: “We think our job is to 
ensure health and survival. But it is 
really larger than that.  It is to enable 
well-being. And well-being is about 
the reasons one wishes to be alive.”

‘End-of-life issues’ are discussed in Arc 
Room from 16:00 today.
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