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Outline

. Canadian contributions to knowledge of ARDS
. Timeline of landmark trials iIn ARDS
. Current Canadian ARDS management

. Adoption and application of evidence in ARDS



How have
Canadian patients,
clinicilans and
researchers
contributed to our
knowledge of ARDS?
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What informs
current
management
of ARDS in Canada?
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Several therapies improve
oxygenation not mortality

- Pulmonary vasodilators
no mortality benefit with INO In meta-analyses

- Airway pressure release ventilation
No RCTs

- Esophageal manometry guided PEEP titration
1 RCT (EPVent) with improved oxygenation

- ECMO

1 RCT (CESAR) evaluated transfer to ECMO centre

Gebistorf Cochrane 2016
Talmor NEJM 2008
Peek Lancet 2010



Rescue therapies?
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Refractory hypoxemia

- No precise definition of life-threating hypoxemia, but
as clinicians we all recognize it

- Has been described as PaO2 < 60 mmHg or

Sp0O2 <88% on FIO2 1.0
- Limited evidence to guide rescue therapy
- Patients underrepresented in RCTs, and

observational studies haven't shown survival benefit
with any specific therapies or strategy



What Is
current

management
of ARDS In Canada?



cccts McMaster

T Trials Group

University S8
 Study Objective

To provide a benchmark for current clinical care for
Intensive care clinicians in a new era of ARDS
management following the publication of landmark
clinical research.

a) describe mechanical ventilation strategies and
treatment adjuncts that clinicians employ routinely for
adults with moderate-to-severe ARDS

b) and those with refractory hypoxemia
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Design

- Prospective observational cohort of consecutive

mechanically ventilated adults

- Moderate-to-severe ARDS (Berlin definition)

(PaO2/Fi02 < 200 mmHg, PEEP > 5 cm H20)
requiring FiO2 2 0.50

- 12 months (Mar 1/14 to Feb 28/15)
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Patients

All patients
(moderate-to-severe ARDS)

Nn=664

o

(96% [N=637]
iIn Canada)

defined as...
sustained PaO2 < 60 mmHg
on FIO2 1.0



Baseline characteristics®

Refractory
: Hypoxemia
Characteristic Al p_atlents (at any point
(Nn=664) :
during study)
(n=138)
Age, mean (SD) 58.6 (16.3)] 56.17 (16.6)
Male, n (%) 392 (59.0%) 82 (59.4%)
APACHE Il Score, mean 25.8 (9.1) 28.84 (9.9)
(SD)
Risk factor n, (%)
Pneumonia 433 (65.2%) 90 (65.2%)

Non-pulmonary sepsis

144 (21.7%)

29 (21.0%)

Aspiration 120 (18.1%) 33 (23.9%)
Trauma 32 (4.8%) 4 (2.9%)
Multiple transfusion 25 (3.8%) 3 (2.2%)
Vasculitis/pulmonary 18 (2.7%) 0 (0%)
hemorrhage

Multiple fractures 15 (2.3%) 3 (2.2%)
Pancreatitis 15 (2.3%) 3 (2.2%)
Unknown 11 (1.7%) 4 (2.9%)
Other 59 (8.9%) 1 (0.7%)

Wit
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All patients Refractor_y
(N=664) Hypoxemia
(N=138)
ICU mortality 291 (43.8%) 83 (60.1%)
Hospital mortality 323 (48.6%) 88 (63.8%)

If pt developed refractory hypoxemia:

. Ad] OR for ICU mortality: 2.07 (95%CI 1.36, 3.14)

. Ad) OR for hospital mortality 2.10 (1.37, 3.22)
(Adjusted for age and APACHE Il score)
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Day 1 L
Mode of conventional ventilation

100%

CPAP + PSV

. Volume-target,

pressure-regulated

09 Volume control

25%

Pressure control

0%

All patients Refractory Hypoxemia
(Nn=652) (n=135)
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<15 cm H20
89.1%
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FiO2

A P (cmH20)

Plateau pressure (cmH20)

0.74 (0.21)

25.8 (6.7), 525

15.0 (5.7), 525

mean PEEP
10.5 (3.7) cmH20

PEEP on day 1 of study (cmH20)



% of refractory hypoxemia patients
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0.88 (0.18)

26.9 (6.7), 112

15.4(6.1), 112

mean PEEP
11.5 (4.3) cmH20



Utilization of ARDS adjuncts i
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NMBA: 70% All patients n=664

continuous infusion B After refractory hypoxemia n=138

76.7% of NMBA-days
median 3 days of
NMBA (SD 1, 5)

cisatracurium 70.5%
of NMBA-days
rocuronium 36.6%

10%

8%

0%
Cortico- Esophageal APRV NMBA ECLS Prone Pulmonary HFOV
steroids manometry positioning vasodilators

Mean FiO> at
initiation
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0% All patients n=664

B After refractory hypoxemia n=138
60%
50%

Pulmonary vasodilators:
40% - INO 83.5% of vasodilator-days &
- Inhaled epoprostanol 15.6%

% of pateints

30% g - |1V epoprostanol 3.0%
27%
20%
10%
8%

0%
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steroids manometry positioning vasodilators

Mean FiO> at
initiation
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70 All patients n=664
B After refractory hypoxemia n=138

Prone positioning:
- Median 12 hours daily
(Q1, Q37, 16)

- Regular bed 91.4% of prone-days

Adjuncts used prior to prone:

- NMBA 47.7%

- pulmonary vasodilators 26.8%
. corticosteroids 20.9%

. esophageal manometry 9.0%, Prone  Pulcnary  HEOV
- APRV 4.5%

Me

ne HFOV or ECLS 0%
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70 .
70% All patients n=664

B After refractory hypoxemia n=138
60%

50%

. 40%

o
o

[

" 0ECLS:
ool VV ECMO 88.7%
of ECLS days
10 VA ECMO 8.8%
- VVA or VAV ECMO 2.3%

0

ECLS Prone Pulmonary HFOV
positioning vasodilators

- No patients received
naion €Xclusively ECCO2R
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Why Is there an
apparent
discordance between
evidence
and practice?
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Adoption of o Application -

evidence of evidence
. physiologic rationale - Individual patient factors
. certainty in the evidence +perception of

risks and benefits

. endorsement of evidence
- avalilability and resources

- guidelines and knowledge
translation - clinician experience

Rubenfeld Respir Care 2001
Munshi Annals ATS 2016



What are the
key messages for
Canadian clinicians?
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Take home messages

Canadians have contributed significantly to the understanding
of ARDS management

Current Canadian management of severe ARDS (2014-15):
66% receive Initial low tidal volumes, 11% higher PEEP
42% receive NMBA, 10% prone, 4% HFO, 18% vasodilators

Refractory hypoxemia is associated with higher mortality and
more ARDS adjunct usage

Further guidelines, knowledge translation, quality improvement
Initiatives and qualitative studies are needed
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