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Fibrinolytic shutdown

Tranexamic Acid for all?
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Acute Fibrinolysis Shutdown after Injury Occurs
Frequently and Increases Mortality: A Multicenter
Evaluation of 2,540 Severely Injured Patients
Hunter B Moore, MD, Ernest E Moore, MD, FACS, Ioannis N Liras, MD, Eduardo Gonzalez,
John A Harvin, FACS, MD, John B Holcomb, MD, FACS, Angela Sauaia, MD, PhD,
Bryan A Cotton, MD, MPH, FACS
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MD,

Fibrinolysis shutdown is the most common phenotype and
Fibrinolysis is a physiologic process that maintains microvascular patency by breaking down
excessive fibrin clot. Hyperfibrinolysis is associated with a doubling of mortality. Fibrinolysis
shutdown, an acute impairment of fibrinolysis, has been recognized as a risk factor for
increased mortality. The purpose of this study was to assess the incidence and outcomes of
fibrinolysis phenotypes in 2 urban trauma centers.
STUDY DESIGN: Injured patients included in the analysis were admitted between 2010 and 2013, were 18 years of age or
older, and had an Injury Severity Score (ISS) > 15. Admission fibrinolysis phenotypes were determined
by the clot lysis at 30 minutes (LY30): shutdown ! 0.8%, physiologic 0.9% to 2.9%, and hyperfibrinolysis
" 3%. Logistic regression was used to adjust for age, arrival blood pressure, ISS, mechanism, and facility.
RESULTS:
There were 2,540 patients who met inclusion criteria. Median age was 39 years (interquartile
range [IQR] 26 to 55 years) and median ISS was 25 (IQR 20 to 33), with a mortality rate of
21%. Fibrinolysis shutdown was the most common phenotype (46%) followed by physiologic (36%) and hyperfibrinolysis (18%). Hyperfibrinolysis was associated with the highest
death rate (34%), followed by shutdown (22%), and physiologic (14%, p < 0.001). The
risk of mortality remained increased for hyperfibrinolysis (odds ratio [OR] 3.3, 95% CI
2.4 to 4.6, p < 0.0001) and shutdown (OR 1.6, 95% CI 1.3 to 2.1, p ¼ 0.0003) compared
with physiologic when adjusting for age, ISS, mechanism, head injury, and blood pressure
(area under the receiver operating characteristics curve 0.82, 95% CI 0.80 to 0.84).
CONCLUSIONS: Fibrinolysis shutdown is the most common phenotype on admission and is associated with increased
mortality. These data provide additional evidence of distinct phenotypes of coagulation impairment
and that individualized hemostatic therapy may be required. (J Am Coll Surg 2016;-:1e9. ! 2016
by the American College of Surgeons. Published by Elsevier Inc. All rights reserved.)

BACKGROUND:

associated with increased mortality
❖

These findings may help explain the 2 recent retrospective studies
that do not identify a survival benefit in using tranexamic acid as
proposed by the CRASH II trial

❖

❖

The optimal use of antifibrinolytics is likely in a targeted population.
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One in 3 severely injured trauma patients will have early
evidence of impaired coagulation, which is associated
with a 4-fold increase in mortality.1 However, the majority
of injured patients who present to the emergency department (ED) have hypercoagulability.2 Studies analyzing patterns of behavior of both coagulation factors and
viscoelastic variables in severely injured patients suggest
that clot formation and clot degradation (fibrinolysis) are
mediated by unique mechanisms.3,4 Excessive clot degradation (hyperfibrinolysis) is associated with mortality rates
that range from 40% to 90%,5-7 but is relatively infrequent.5-8 Recently, it has been found that the majority of
severely injured trauma patients have impairment of fibrinolysis within 12 hours of injury, which is associated
with an increased risk of death from organ failure.9 This

Reconsideration of the empiric use of antifibrinolytics in trauma
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70 mmHg, AIS-head (area under the receiver operating
characteristic curve 0.82, 95% CI 0.80 to 0.84).
Kaplan-Meier curves for the 3 phenotypes are shown in
Figure 2. The difference between strata was significant
(log-rank test p < 0.0001; Wilcoxon test p < 0.0001).
Survival analysis of the different phenotypes

demonstrated a survival advantage of physiologic
compared with hyperfibrinolysis (hazard ratio [HR]
1.27, 95% CI 1.13 to 1.42, p < 0.0001) and shutdown
(HR 1.10, 95% CI 1.01 to 1.20). Adjustment for mechanism, systolic blood pressure, and severe head injury did
not alter this relationship. However, when adjusting for

Tranexamic Acid for all?

Figure 1. Incidence and mortality of severely injured trauma patients stratified by fibrinolysis
phenotype.
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Sepsis 3

Sepsis 3 - but…
❖

“Big data” retrospective from a single US source

❖

Needs validation in other settings

❖

“qSOFA should not replace NEWS”

❖

Not really a definition of sepsis

❖

Not all agree with “dropping” SIRS

Urine output in AKI

Classifying AKI by Urine Output versus Serum
Creatinine Level
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ABSTRACT

8179 ITU patients

Mortality

No AKI by UO nor SCreat

6%

AKI -stage III
S Creat only

12%

AKI -stage III
UO only

18%

Severity of AKI is determined by the magnitude of increase in serum creatinine level or decrease in
urine output. However, patients manifesting both oliguria and azotemia and those in which these
impairments are persistent are more likely to have worse disease. Thus, we investigated the
relationship of AKI severity and duration across creatinine and urine output domains with the risk
for RRT and likelihood of renal recovery and survival using a large, academic medical center database
of critically ill patients. We analyzed electronic records from 32,045 patients treated between 2000
and 2008, of which 23,866 (74.5%) developed AKI. We classiﬁed patients by levels of serum creatinine
and/or urine output according to Kidney Disease Improving Global Outcomes staging criteria for
AKI. In-hospital mortality and RRT rates increased from 4.3% and 0%, respectively, for no AKI to 51.1%
and 55.3%, respectively, when serum creatinine level and urine output both indicated stage 3 AKI.
Both short- and long-term outcomes were worse when patients had any stage of AKI deﬁned by
both criteria. Duration of AKI was also a signiﬁcant predictor of long-term outcomes irrespective
of severity. We conclude that short- and long-term risk of death or RRT is greatest when patients
meet both the serum creatinine level and urine output criteria for AKI and when these abnormalities
persist.

Clinical trials of diagnostics and therapeutics for
AKI can be challenging for several reasons.1–3 The
selection of short-term AKI end points requires an
understanding of the relationship between AKI severity and duration and long-term outcomes. Severity of AKI is determined by relative azotemia,
deﬁned by an increase in serum creatinine (SC), or
oliguria deﬁned by a decrease in urine output (UO).
However, patients manifesting both oliguria and
azotemia and those in which these impairments
are persistent are more likely to have worse disease
and therefore worse outcomes.
AKI is very common in the critically ill. Upward
of 75% of patients manifest the syndrome when
J Am
Soc Nephrol 26: 2231–2238, 2015
deﬁned by the full Kidney Disease Improving Global

AKI -stage III
S Creat + UO

occurs in some patients. Such patients may be
less appropriate for enrollment in clinical trials
of novel therapeutics. Similarly, for various clinical
trial applications, it may be important to select
end points that are more closely tied to clinical
outcomes.
Thus, we sought to investigate the relationship
between maximum AKI severity and duration across
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51%

Even adding minor (stage 1) UO or S Creat criteria, to a stage 3 AKI based on only one criteria
increased mortality by a factor of 2-3 !
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Timing of source control and mortality

Survivor

Non survivor

“A delay in source control beyond 6 hours
may have a major impact on patient
mortality ”

Survivors %

“The target time for a favorable outcome …
within 6 hours… do not delay in initiating
EGDT assisted surgery”

Should “Goal Directed Therapy” be abandoned?

PROCESS / ARISE / PROMISE
Angus D et al
NEJM 2014

Peake S et al
NEJM 2014

Mouncey P et al
NEJM 2015

Excellent trials but ….
Imagine a trial on penicillin
80% of the patients do not receive penicillin
Some patients in control group receive penicillin
Most patients “cured” before receiving penicillin
Most of the screened patients were included in the Rivers trial but only 20–30 % included in the
subsequent studies.

The patients enrolled in the recent multicenter trials were less severely ill than those in the Rivers study,
being less often treated with mechanical ventilation and having a lower mortality rate.
Even patients with lactate levels between 3 and 4 mEq/l had higher mortality rates (30 %). There may
be a bias towards including less severe patients in clinical trials.

. The rate of admission of patients to the intensive care unit (ICU) was also remarkably low in the three
large- scale randomized trials: Close to one patient in five (422/2324 = 18 %) in the control groups of
these three trials was not even admitted to the ICU [14].
A final point suggesting a marked degree of patient selection in these trials is their inclusion primarily
during oﬃce hours.In the ProMISe study 90 % of patients were included between 8 am and 8 pm on
weekdays and less than 10 % during the night and at the weekend.

Limited power
lower than expected mortality

This may have been due to the restricted working hours of research assistants, but protocolized care
may, in fact, be more useful when less experienced physicians are in charge, which is often during the
night and at the weekend.
EGDT may still be beneficial in the most severely ill
patients, especially when less experienced staﬀ who may appreciate using simple protocols are in
charge.

Limited external validity
low inclusion rate
mostly office hours inclusions

Protocol recommended by
NICE
Cardiac
output

250 mls of fluid in 10 minutes
< 10 % increase in
stroke volume curve
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stroke volume curve
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stroke volume curve
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Objectives: In severe acute pancreatitis, the administration of
fluids in the presence of positive fluid responsiveness is associated with better outcome when compared to guiding therapy on
central venous pressure. We compared the effects of such consequent maximization of stroke volume index with a regime using
individual values of stroke volume index assessed prior to severe
acute pancreatitis induction as therapeutic hemodynamic goals.
Design: Prospective, randomized animal study.
Setting: University animal research laboratory.
Subjects: Thirty domestic pigs.
Interventions: After randomization, fluid resuscitation was started
2 hours after severe acute pancreatitis induction and continued
for 6 hours according to the respective treatment algorithms.
In the control group, fluid therapy was directed by maximizing
stroke volume index, and in the study group, stroke volume index
assessed prior to severe acute pancreatitis served as primary
hemodynamic goal.
Measurements and Main Results: Within the first 6 hours of
severe acute pancreatitis, the study group received a total of
1,935.8 ± 540.7 mL of fluids compared with 3,462.8 ± 828.2 mL in
the control group (p < 0.001). Pancreatic tissue oxygenation did not
differ significantly between both groups. Vascular endothelial function, measured by flow-mediated vasodilation before and 6 hours
after severe acute pancreatitis induction, revealed less impairment in
the study group after treatment interval (–90.76% [study group] vs
–130.89% [control group]; p = 0.046). Further, lower levels of heparan sulfate (3.41 ± 5.6 pg/mL [study group] vs 43.67 ± 46.61 pg/mL
[control group]; p = 0.032) and interleukin 6 (32.18 ± 8.81 pg/mL
[study group] vs 77.76 ± 56.86 pg/mL [control group]; p = 0.021)
were found in the study group compared with control group. Histopathological examination of the pancreatic head and corpus at day
7 revealed less edema for the study group compared with the conwww.ccmjournal.org
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The True Picture ?
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CONCLUSIONS

Should we abandon Early Goal directed therapy ?

No but it should be adapted using more
physiologic variables and endpoints.
Individualisation of therapy is probably
preferred than standardization to common
minimal endpoints

Microbiota

“transferred gut microbes from the treated humans to mice, they found
that mice with higher amounts of transplanted Bacteroides fragilis
responded better to ipilimumab”

“the gut microbiome could play an important role in facilitating
immunotherapy for cancer”

5 November 2015 issue of Science

Armand-Lefèvre et al.
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Measuring VAP rates as a quality measure

Incidence of VAP according to the diagnostic criteria

ECCO2R

Professors Gattinoni and Brochard

“We do not know indications or when to use ECCO2R”
“It is still an experimental technique”
“Do not underestimate the dangers of anticoagulation in this
vascular population”

“Beware”

Do we really understand the physiology?
Fanelli et al. Critical Care (2016) 20:36
DOI 10.1186/s13054-016-1211-y

Gattinoni Critical Care (2016) 20:130
DOI 10.1186/s13054-016-1310-9
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COMMENTARY

Open Access

Ultra-protective ventilation and hypoxemia
Luciano Gattinoni

Gattinoni Critical Care (2016) 20:130

See related research by Fanelli et al., http://ccforum.biomedcentral.com/articles/10.1186/s13054-016-1211-y

Open Access

Feasibility and safety of low-flow
extracorporeal carbon dioxide removal to
facilitate ultra-protective ventilation in
patients with moderate acute respiratory
Page
2 of 2
distress
syndrome
Vito Fanelli1*, Marco V. Ranieri2, Jordi Mancebo3, Onnen Moerer4, Michael Quintel4, Scott Morley5,
Indalecio Moran3, Francisco Parrilla3, Andrea Costamagna1, Marco Gaudiosi1 and Alain Combes6
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Abstract

“The price of attaining this goal, however, appears quite high ~ 40 % with
initially moderate ARDS experienced life-threatening hypoxemia and required
extracorporeal membrane oxygenation (ECMO)….”
❖

Gravitational atelectasis
❖

❖

Absorption atelectasis
❖

❖

Whenever ventilation decreases (reduction of TV and/or respiratory rate) the mean airway pressure decreases,
and the lungs tend to collapse

when ventilation is very low the amount of oxygen provided to some pulmonary units may be lower than the
amount removed by the blood perfusing those units

Opening pressures
❖

Sufficient pressure must be applied to reopen the atelectatic areas. Studies show that at least one normal TV every
FiO2, the greater the impact of R on alveolar PaO2. For
2 min
is needed
example, with FiO = 0.3, partial pressure of CO =

Georg-August-University of Göttingen, Göttingen, Germany

❖
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50 mmHg, and R = 1.0, PaO is approximately
164 mmHg. With FiO2 kept constant at 0.3, alveolar
PaO2 decreases to 113 mmHg when R is reduced to
0.5 and to as low as 48 mmHg when R is decreased to

Alveolar PaO2 and respiratory quotient (RQ)

Do we really understand the physiology?
Alveolar air equation
PAO2 = PiO2-PACO2/RQ (=CO2/O2)
FiO2 = 0.3
164 mm Hg = 214 - 40 / 0.8

FiO2 = 0.3
114 mm Hg = 214 - 40 / 0.4

FiO2 = 0.3
14 mm Hg = 214 - 40 / 0.2
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a b s t r a c t
The number of patients living with hematological malignancies (HMs) has increased steadily over time. This is
the result of intensive and effective treatments that also increase the probability of inﬁltrative, infectious or
toxic life threatening event. Over the last two decades, the number of patients with HMs admitted to the ICU increased and their mortality has dropped sharply. ICU patients with HMs require an extensive diagnostic workup
and the optimal use of ICU treatments to identify the reason for ICU admission and the nature of the complication
that explains organ dysfunctions. Mortality of ARDS or septic shock is up to 50%, respectively. In this review, the
authors share their experience with managing critically ill patients with HMs. They discuss the main aspects of
the diagnostic and therapeutic management of critically ill patients with HMs and argue that outcomes have improved over time and that many classic determinants of mortality have become irrelevant.
© 2015 Elsevier Ltd. All rights reserved.

1. Background
In most industrialized countries, the number of patients living with
hematological malignancies (HMs) has increased steadily over the last
two decades, for several reasons [1]. The diagnosis is made earlier,
when treatments are more effective, and molecular biology advances
help to recognize low-grade malignancies consistent with normal life
for many years [2]. Effective high-dose treatment regimens and targeted
treatments have been introduced. These changes have considerably
increased survival with good quality of life [3–5].
Patients with HMs increasingly require admission to the intensive
care unit (ICU) for life-threatening events related to the malignancy
and/or treatments, with immunosuppression being a major contributor
[6,7]. Also, the aging of the population and development of speciﬁc

treatment strategies for elderly patients [5,8,9] have increased the proportion of ICU admissions for comorbidity decompensation to about
20% among patients with HMs [10].
ICU patients with HMs require an extensive diagnostic workup [11]
and the optimal use of available treatments [12]. Only close collaboration among hematologists, intensivists, and other specialists can meet
these requirements [12]. The diagnosis and treatment of acute respiratory failure has been the most controversial issue over the past two
decades [13–15]. Research fueled by this controversy has resulted in a
sharp drop in mortality, from nearly 100% to about 40% [16]. Lung biopsies are now rarely needed, and bronchoscopy with bronchoalveolar
lavage (BAL) is deemed useful only in selected patients [11]. In patients
receiving mechanical ventilation (MV), mortality ranges from 35% to
70% depending on the associated organ dysfunctions and presence of
graft versus host disease (GVHD) [17]. Mortality in patients with HMs
and septic shock has fallen by 30% [18,19]. Non-bone marrow transplant
(BMT) recipients with HMs requiring renal replacement therapy (RRT)
have the same long-term outcomes as do patients without malignancies
[20,21]. However, these data come from high-volume centers [22].
Moreover, they are probably inﬂuenced by selection bias, as up to 50%

Hospital mortality in 1004 patients with ARDS according to period of ITU admission
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Abstract
Patients with chronic or acute liver failure frequently show profound
abnormalities in their hemostatic system. Whereas routine laboratory
tests of hemostasis suggest these hemostatic alterations result in a
bleeding diathesis, accumulating evidence from both clinical and laboratory studies suggest that the situation is more complex. The average
patient with liver failure may be in hemostatic balance despite prolonged routine coagulation tests, since both pro- and antihemostatic factors are affected, the latter of which are not well reflected in routine
coagulation testing. However, this balance may easily tip towards a
hypo- or hypercoagulable situation. Indeed, patients with liver disease
may encounter both hemostasis-related bleeding episodes as well as
thrombotic events. During the 3rd International Symposium on Coagulopathy and Liver disease, held in Groningen, The Netherlands (18–19
September 2009), a multidisciplinary panel of experts critically reviewed
the current data concerning pathophysiology and clinical consequences
of hemostatic disorders in patients with liver disease. Highlights of this
symposium are summarized in this review.
! 2010. Published by Elsevier B.V. All rights reserved.

Procoagulants

Introduction
In patients with liver disease, substantial changes in the hemostatic system are frequently found [1]. These changes include
thrombocytopenia and platelet function defects, decreased circulating levels of coagulation factors and inhibitors, and decreased
levels of proteins involved in fibrinolysis. Consequently, routine
diagnostic tests of hemostasis, such as the platelet count, the prothrombin time (PT), and the activated partial thromboplastin
time (APTT) are frequently abnormal. In patients with isolated
hemostatic defects, such abnormalities in these laboratory tests
often indicate a true bleeding tendency. However, interpretation
of these tests is much less straightforward in the patient with a
complex hemostatic disorder as can be found in patients with
liver disease. In recent years, traditional concepts on the clinical
consequences of the hemostatic disorder in patients with liver
disease have dramatically changed. In particular, it is now established that patients with liver disease and abnormal routine coagulation tests do not necessarily have an increased bleeding
tendency [2,3], and that even thrombotic complications may
occur in these patients [4]. During the 3rd International Symposium on Coagulopathy and Liver disease, held in Groningen, The
Netherlands (18–19 September 2009), a multidisciplinary panel
of experts critically reviewed the current data concerning pathophysiology and clinical consequences of hemostatic disorders in
patients with liver disease. Highlights of this symposium will
be summarized in this review.
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Haemophilia - hypocoagulability
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Liver disease - haemostatic rebalance

Hemostatic abnormalities in liver disease: the concept of
rebalanced hemostasis
Chronic liver disease – rebalanced hemostasis?
Thrombocytopenia, platelet function defects, and decreased levels of pro- and anticoagulant proteins are frequently observed
in patients with cirrhosis [5]. Although routine hemostatic tests
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Checklists- really that good?
‘Outcome’ vs. ‘Implementation’
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More Implementation & Less Complications
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