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Objectives

* Define refractory hypoxemic respiratory failure
* List management strategies for hypoxemic respiratory
failure

* Recognize the role ECMO plays in the management of
refractory hypoxemic respiratory failure
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Abbreviations

* DP — Driving pressure

* ECMO - Extracorporeal membrane oxygenation
* ECBF — Extracorporeal blood flow

* NMBA — Neuromuscular blocking agent

* SGF — Sweep gas flow
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Demographics

47-year-old female

Business owner

Smoker: 30 pack year history
Height: 161 cm, weight: 120 kg
BMI: 46 kg/m?2

#CCCF2025



critical care

canada

Clinical history

7 days of upper respiratory tract symptoms,
cough, fever, and progressive shortness of

breath
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Q Respiratory viral swab result:

\ Positive for Influenza A
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Treatment:
e (QOseltamivir

* Ceftriaxone & Azithromycin
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Progressive increase in oxygen
requirements, and was intubated

for worsening respiratory failure 48

hours after admission.
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A trial of prone position ventilation
resulted in hypotension, bradycardia,

and desaturation.
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A decision was made to transfer the

W patient to an ECMO center.
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Sedatives: Propofol 50mcg/kg/min,

Fentanyl 100mcg/hr

Vasopressors: Norepinephrine

0.05mcg/kg/min
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pH: 7.44

PaCO,: 43 mmHg
Pa0,: 69 mmHg
HCO;: 29 mEq/L

Mode: VC-AC
VT: 6 ml/kg PBW
PEEP: 10 cmH,0

Creat: 73 mmol/L

FiO,: 100% AST: 77 Ul
ALT: 83 Ul
RR: 30 bpm ALP: 65 Ul

Lactate: 1.4 mEqg/L
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PORTABLE ES&Q1712
Im: 1/1
Lat/Pos: U/AP
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Sedatives: Propofol 50mcg/kg/min,

Fentanyl 100mcg/hr

Vasopressors: Norepinephrine
0.05mcg/kg/min
Neuromuscular blockers: Atracurium

0.5mg/kg/hr
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Which additional respiratory
mechanics would you
routinely measure in this

‘ ' patient?
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Mode: VC-AC

VT: 6 ml/kg PBW N
PEEP: 10 cmH,0 T
FiO,: 100%

Ppiat: 32 cmH,0

DP: 22 cmH,0

RR: 30 bpm

pH: 7.44

PaCO,: 43 mmHg
PaO,: 69 mmHg
HCO,: 29 mEq/L
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Mode: VC-AC

VT: 5 ml/kg PBW -
PEEP: 10 cmH,0 T
FiO,: 100%

Ppat: 27 cmH,0

DP:17 cmH,0

RR: 30 bpm

pH: /.31

PaCO,: 56 mmHg
PaO,: 79 mmHg
HCO,: 28 mEq/L
Lactate: 1.1 mEq/L
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Refractory Hypoxemic Respiratory Failure

Definition:

* Persistent severe hypoxemia despite optimized lung-

protective ventilation.
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Management Strategies for Refractory Hypoxemic Respiratory Failure

! NMBAs

;v # % Inhaled pulmonary vasodilators

PEEP optimization

@ Prone position
DE Alternative modes of mechanical ventilation (APRV, HFOV)
5 Extracorporeal membrane oxygenation
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How do you select the
‘ ' correct PEEP?
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Mode: VC-AC
VT: 5 ml/kg PBW
PEEP: 14 cmH,0
FiO,: 100%

Ppjts 30 cmH,0
DP: 16 cmH,0
RR: 30 bpm

pH: 7.31

PaCO,: 59 mmHg
PaO,: 148 mmHg
HCO,: 28 mEq/L
Lactate: 1.2 mEq/L
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Would you consider another trial of
‘ ' prone position ventilation for this
patient?
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i /
= Mode: VC-AC M/
L

\

, pH: 7.29
| PEEP: 14 cmH,0 D e
HR: 116 \\ \|  FiO,: 100% Pa0,: 156 mmHg
BP: 126/72 % Pp|at: 28 cmHZO HCO,: 28 mEq/L
. e DP: 14 cmHzO Lactate: 1.3 mEq/L

Temp: 37.6°C
Sp0,: 98%

RR: 30 bpm

#CCCF2025



critical care

canada

How do you define “good”

‘ ' response to prone position
ventilation?
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02:51 AM “please come to assess the patient...”
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HR: 135 bpm
BP: 77/58 mmHg
SpO,: 95%

Norepi: 0.30 p/kg/min
Vasopressin: 6 U/h

VT: 6.5 ml/kg PBW
PEEP: 12 cmH,0
FiO,: 100%

Ppiat: 32 cmH,0
DP: 20 cmH,0

RR: 34 bpm

/ .jf:f
i

1
i

/7 pH:7.19

PaCO,: 86 mmHg
Pa0,: 85 mmHg
HCO,: 26 mEq/L

Lactate: 3.8
mEq/L
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MI 0.6 MI 0.6
TIS 0.0 TIS 0.0

#CCCF2025



critical care o,
canada P

Adult Echo TISO8 MI13

M3

#CCCF2025



critical care

canada

Orders:

1. StartiNO
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— VT: 6 ml/kg PBW
— PEEP: 12 cmH,0

U(& FiO,: 100% Is ECMO

Ppiat: 30 cmH,0

H‘ DP: 18 cmH,0 indicated at this

RR:34b .
iNO: 40 s;nm pomt? ‘ '
pH: 7.25
PaCO,: 66 mmHg
Pa0,: 81 mmHg

HCO,: 26 mEq/L
Lactate: 3.8 mEq/L

Are any of the following criteria met?

« Pa0,:Fi0, <80 mm Hg for =& h

« Pa0,:Fi0, <50 mm Hg for =3 h

« pH <7-25 with PaC0, =60 mm Hg for =6 h*
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' What ECMO configuration
would you use in this patient?
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ECBF: 4.5 L/min
SGF: 1.5 L/min

pH: /.29

PaCO,: 62 mmHg
PaO,: 75 mmHg
HCO,: 29 mEq/L

Lactate: 2.9 mEq/L
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Orders:

1. Stop paralysis

2. Wean sedation

3. WeaniINO
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‘ ' How do you monitor lung
improvement while on ECMO?
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Take home messages

* Refractory hypoxemic respiratory failure deserves a systematic approach.
* |dentifying and fixing dyssynchronies
e Optimization of ventilation targeting lung protective parameters

PEEP titration

* Prone position ventilation

* ECMO is an effective support strategy for patients with severe refractory
hypoxemic respiratory failure.
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QUESTIONS?

For more information on the content of this
presentation please contact:

Ben Cantan

Special thanks to Ricardo Teijeiro Paradis for the case.

% ben.cantan@uhn.ca
\ +14374338833
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