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» Basic principles of lung protective ventilation
— Small tidal volumes
— Recruitment

* The challenging areas
— Asynchrony
— Spontaneous ventilation
— For whom?
— Care in the real world ...



o 2.3 stacked breaths per minute in lung protective
ventilation leading to increased delivered Vit

 Small tidal volume, high respiratory rate, high ventilatory
drives = perfect storm for asynchrony

Crit Care Med 2008; 36:3019-3023



During triggering phase
Delayed/missed triggers
Insensitive and/or unresponsive
systems
Intrinsic PEEP (PEEPi)

Extratriggering
Autocydling

Entrainment

Premature cycling of patient-triggered
breath

During flow delivery phase
Inadequate flow

Excessive flow

During cycling phase
Meural Ti = machine T

Machine Ti = neural Ti

Paw, Pes, flow tracings show delayed/absent response to effort

Paw, Pes, flow tracings show delayed/absent response to effort,
Pes presence of PEEP, expiratory flow never reaches 0

Extra breaths triggered by artifacts (cardiac, circuit motion)

Efforts triggered by controlled inflations, can add to Vr with
pressure target breaths

Persistent effort in setting of premature breath cycling initiates
second breath

Excessive effort during breath, Paw “sucked down,” high Pes PTP
during assisted breath, inadequate V1 with pressure target breaths

Expiratory efforts to terminate breath, higher Vr with pressure target
breaths, reflex neural Ti shortening

Effort continues despite breath termination, Paw “sucked down,” can
trigger second breath

Expiratory effort to terminate breath

Maore sensitive and/or responsive trigger
settings

Reduce PEEPi

Balance PEEPi with PEEPe

Less sensitive settings

Fewer controlled breaths, less
sedation (7)

Lengthen cycle criteria (volume,
time, flow)

Increase flow, change flow pattem, use
variable flow (pressure targeting),
pressure rise time increase

Address excessive drive’

Reduce set flow or pressure target or
pressure rise time

Lengthen cycle criteria (volume, time,
flow)

Address excessive drive’ (incuding
entrainment)

Shorten cycle criteria (volume, time,

flow)
Address depressed drive’

Gilstrap and MacIntyre AJRCCM 188 (9):1058-1068 2013



Asynchronies during mechanical ventilation
are associated with mortality

Blanch, et al Intensive Care Med. 2015 (4):633-41

7000 hours of mechanical ventilation in 50 patients
Asynchrony index, Ineffective triggering index

Ineffective triggering + Asynchronies

Ineffective triggering + Ventilator Cycles

» > 10% analyzed as pathologic
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* Al measured when?

* Informative censoring — patients drop out of cohort
because they die or get better

* Adjustment for confounders
« Cause effect or effect cause

* |s the “cure” for asynchrony (larger tidal volumes,
increased sedation, paralysis) worse than the disease?



Asynchronies during mechanical ventilation
are associated with mortality

Blanch, et al Intensive Care Med. 2015 (4):633-41

7000 hours of mechanical ventilation in 50 patients
Asynchrony index, Ineffective triggering index

Ineffective triggering + Asynchronies

Ineffective triggering + Ventilator Cycles

» > 10% analyzed as pathologic



5.1.2 Weaning

L. Commencement of Wessig * Pressure support only used in

Patients will be assessed for the following criteria each day between

0600 and 1000. If a patient procedure, test, or other extenuating Wea n i ng phase

circumstance prevents assessment for these criteria between 0600 and
1000, then the assessment and initiation of subsequent weaning

procedures may be delayed for up to four hours. ° Fi02 S O .4 and PE E P S 8

(a) > 12 hours since initial protocol ventilator changes, if any.

(b) Fi0O, <.40. o CPAP 5 W|th RR<35

(¢) Values of both PEEP and FiQ, < values from previous day
(comparing Reference Measurement values, section 6.3).

(d) Not receiving neuromuscular blocking agents and without - If falls SBT retu rn to ACVC
neuromuscular blockade.

(¢) Patient exhibiting inspiratory efforts. Ventilator rate will be o P a SS SBT
decreased to 50 % of baseline level for up to b minutes to detect
inspiratory efforts if no efforts are evident at baseline ventilator

rate — PS wean with PS up to 20

(f) Systolic arterial pressure > 90 mm Hg without vasopressor

support (< 5 pg/ke/min dopamine or dobutamine or equivalent
low dose of another vasopressor will not be considered a -_ ta rget RR 26-35
VASOPIessor).

a CPAP trjal of < 5 minutes at CPAP = 5 ¢ Hy0 and FiO, =
.50, If respiratory rate remains < 35/min during the 5-mimte T'd | | t | t d 1
: o
CPAP trial, the patient will have met the commencement of I a VO u me no reg u a e In
weaning criteria and will enter the Pressure Support Wean

Procedure (Section 2). If respiratory rate exceeds 35/min th iS phase

If criteria Tf are met, weaning potential will be assessed during - falls retu rn to ACVC



Ventilating the patient with who takes large tidal volumes
with low driving pressure

* Control tidal volume * Allow large spontaneous breaths
— ARDSnet protocol — Sedation more harmful or not
— Early paralysis benefit may be feasible
due to TV control — Driving pressure data
— Physiology: transpulmonary — Spontaneous breath turns “baby
pressure may be high in these lung” in to “toddler lung”

patients and injurious

Limited data to support a strong opinion

RCT will be tough: separation and low mortality



| HR. 0.85 (95% CI, 0.73-0.99); P=.03 1 HR, 1.32 (95% Cl, 0.87-2.00); P=.20
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How Much PEEP in Acute Lung Injury
More ...

“EBM” guided PEEP in Moderate and Severe ARDS = “More’
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Determine the recruitment poten-
tial of the patient by using a re-
crutting maneuver/PEEP trial.
During the PEEP trial, consider
together the oxygenation change,
the PaCco. change, the alterations
of mechanics, and the hemody-
namic response. Adjust the PEEP
and tidal volume combination to

the lowest tolerated values that
sustain the recruitment benefit.

Expert guided PEEP

Crit Care Med 2004; 32:250 —255



What about the mode?
PC PC (pro-con)

* Pro-PC * Pro-VC

— Easier to track driving pressure — Easier to track Vit

— High initial flow rates reduce — Most “advantages” of PC can
demand asynchrony be replicated with flow and I-

— Decelerating flow leads to time
higher mean airway pressure — Changes in compliance rapidly

— Decelerating flow picked up on airway pressures
*homogeneous” distribution to — Variability in Vt missed; more
alveoli with slow filling likely to exceed Vt targets

It may not matter as long as you

know what you are doing



Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome

Acute Respiratory Distress Syndrome
Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptoms
Chest imaging® Bilateral opacities—not fully explained by effusions, lobar/lung collapse, or
nodules
Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload
Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no nsk factor present
Oxygenation®
Mild 200 mm Hg < Pa0,/Fi0, < 300 mm Hg with PEEP or CPAP =5 cm H;0°
Moderate 100 mm Hg < Paoy/Ho, = 200 mm Hg with PEEP =5 cm H,0
Severe Pa0,/Ho, = 100 mm Hg with PEEP =5 cm H,0




ml/kg PBW ml/kg PBW
| think my patient has ARDS | don't think my patient has ARDS




632 eligible

169 declined
consent

463 enrolled

Intervention:
212

Control: 252




Proportion of Correct Answers
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Good news

Probably enrolling a very
heterogeneous group of
patients in our trials

Included cases that many
doctors would not “recognize’

Positive trials likely apply to a
very broad phenotype



Good news

Probably enrolling a very
heterogeneous group of
patients in our trials

Included cases that many
doctors would not “recognize’

Positive trials likely apply to a
very broad phenotype

Bad news

Probably enrolling a very
heterogeneous group of
patients in our trials

Included cases that many
doctors would not “recognize’

If the radiograph or variables
associated with it are
important, negative trials are
hard to interpret



HFO

ECAWIC

Prone Position

Neuromuscular blockade

Higher PEEP

Low Tidal Volume Ventilation

22% of patients with SEVERE ARDS TV > 8 ml/kg PBW

1.8%

3.7%

16%

34.7%

413.8%

77.8%
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Ventilator asynchrony

— Associated with bad things — are the bad things preventable?
Large spontaneous ventilation in ARDS

— Bedside clinical judgment on approach still best answer
PEEP management?

— Back to the future: compliance based therapy

Who should get lung protective ventilation?

— Don'’t worry too much, harm limited, data likely applies to
broad range of patients



» Uptake and de-adoption
— ARDS is not a boutique disease

— As we focus on ECMO, proning, and paralysis, lets not forget
the 70% of ARDS with mild and moderate disease



Put the data you have uncovered

to beneficial use.

Emall
gordon.rubenfeld@sunnybrook.ca for slides



