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Table 1. Indications/Contraindications for Adult VW ECMO

Common indications for venovenous extracorporeal membrane oxygenation
One or more of the following:
1} Hypoxemic respiratory failure (PaO,/FiO, < 80mm Hg)", after optimal medical management, including, in the absence of contraindications,
a trial of prone positioning.
2) Hypercapnic respiratory failure (pH < 7.25), despite optimal conventional mechanical ventilation (respiratory rate 35 bpm and plateau
pressure [Pm] < 30cm H,0).
3) Ventilatory support as a Ign'dge to lung transplantation or primary graft dysfunction following lung transplant.
Specific clinical conditions:
* Acute respiratory distress syndrome (e.qg., viral/bacterial pneumonia and aspiration)
* Acute eosinophilic pneurmonia
* Diffuse alveolar hemorrhage or pulmonary hemorrhage
* Severe asthma
* Thoracic trauma (e.g., traumatic lung injury and severe pulmonary contusion)
* Severe inhalational injury
* | arge bronchopleural fistula
* Peri-lung transplant (e.g., primary lung graft dysfunction and bridge to transplant)
Relative contraindications for venovenous extracorporeal membrane oxygenation
* Central nervous system hemaorrhage
* Significant central nervous system injury
* Irreversible and incapacitating central nervous system pathology
= Systemic bleeding
+ Contraindications to anticoagulation
* Immunosuppression
= Older age (increasing risk of death with increasing age, but no threshold is established)
* Mechanical ventilation for more than 7 days with P, > 30cm H,0 and FO, > 90%

*Clinical trials have utilized several cutoff points for the indication of the start of VWV ECMO: PaO,/FO, < 80mm Hg [EOLIA Trial'l, Murray
Score >3 [CESAR Trial, without strong data indicating the superiority of any one.
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Table 2. Three Major C. lation Strategies Which Di C la Selection for Venovenous Extracorporeal Membrane
Oxygenation
Type Return Location Drainage Location(s) Advantages Disadvantages
Single-lumen dual Right atrium via Inferior vena cava via Limited patient mobility
cannula internal jugular vein femoral vein
Bicaval dual-lumen  Tricuspid valve via the  superior vena cava; Potentially Insertion more difficult, cannula movement,
single cannula right internal jugular cannula extends across facilitates cerebral venous congestion, air embolism
vein. the right atrium and patient upon removal, possibly higher ICH with
drains from within the mobility larger diameter catheters,” may be more
inferior vena cava difficult to achieve higher flows
Bifemoral venous Right atrium via Inferior vena cava via Limited patient mobility
cannulation femoral vein femoral vein

ICH, intracranial hemorrhage.
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Table 5. Oxygenation, Ventilation, and Radiographic Conditions Sufficient for Initiating a Weaning Trial

Intubated Patients Nonintubated Patients

Oxygenation® = FO, consistently < 60% = P 0, = 70mm Hg on no more than a moderate amount of
= PEEP <10cm H,0 supplemental O, (example: =6 LPM NC or facemask, or < 40
= PO, =70mm Hg LPM with F O, < 0.3 on high-flow nasal cannula)

Ventilation = Tidal volume < 6 mlL/kg PBW = ABG demonsirates acceptable pH based on the patient's

® Plateau pressure < 28cm H,O clinical condition without excessive work of breathing
= Respiratory rate < 28 bpm
= ABG demonstrates acceptable pH and P CO,
based on the patient’s clinical condition without
excessive work of breathing
Imaging Chest radiograph demonstrates improvement in appearance

ABG, arterial blood gas; LPM, liters per minute; PBW, predicted body weight; PEEP, positive end-expiratory pressure.



Table 6. Weaning Ventilator Challenge in Intubated Patients on VW ECMO

Volume-Regulated Modes of Ventilation Pressure-Regulated Modes of Ventilation

Respiratory = |iberalize tidal volume by 1ml/kg increments up to 6ml/kg ® Liberalize total pressure to no more than 28cm H,0
Compliance = Plateau pressure at each increment remains < 28cm H,0 = Ensure that tidal volumes increase to 6ml/kg
Clinical = Monitor respiratory rate and minute ventilation
Parameters = Avoid excessive work of breathing based on patient’s physiologic status and underlying comorbidities
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Table 7. Suggested Approach to Weaning From Vi
with Preserved Higher Blood Flows

Extracorporeal Membrane Oxygenation via Reduction of Gas Flow

Step Purpose Process

1 Reduce FDO, = Stepwise reduction in FDO, from 1.0 fo 0.21 in decrements of approximately 20%.
= Maintain acceptable Sp0O, > 92% or PO, of at least = 7Omm Hg
= ABG as clinically indicated
2 Reduce sweep gas = Stepwise reduction in sweep gas flow rate by 0.5-1L/min to goal of 1 L/min
= Check ABG with each decrement in sweep gas flow rate
= Maintain acceptable pH based on the patient’s clinical condition without excessive work of breathing
3 Off-sweep gas = |f patient able to tolerate discontinuation of ECMO, trial off sweep gas for 2-3 hours or longer.
challenge = Monitor SpO,
= Check ABG off sweep gas after allotted time
4 Prepare for = Notify surgeon or whomever decannulates.

decannulation
patient’s clinical condition without excessive work of breathing
= Nil per os/nothing by mouth status

= Confirm off-sweep gas ABG demonstrates Pa0, > 70mm Hg and acceptable pH based on the

= Active blood type (ABO) and antibody screen in the case of significant blood loss
= Prepare to give sedation depending on patients’ predecannulation sedation status.

= Hold heparin for at least 1 hour before decannulation.
= Trendelenburg position if jugular vein cannula

= Close cannulation site with a suture, apply slight compression dressing and observe carefully

= Check for deep vein thrombosis after 24 hours

ABG, arterial blood gas; FDO,, fraction of delivered oxygen.
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Table 8. Additional Guidance for Essential Topics

Topic ELSO Guidelines

Fifth Edition Red Book Chaptar

ELSO Anticoagulation Guideling 2014

ELSO Guidelings Gansral v1.4 —Secticn 1,

Ultrasound Guidance for VW ECMO

ELSO Guidelines Genaral v1.4 —Section I,

ELSO Guidelines for Adult Respinatory Failure v1.4 - Section II

ELSO Guidelines for ECMO Centers v1.8,

ELSO Guidelines for Training and Continuing Education of
ECMO Specialists

Endotracheal Extubation in patients with respiratory fallure
mcalving Vi ECMO

ELSO Guidelines for Adult Respiratory Failure v1.4 —Saction IV

Anticoaguiation 7
Eridge 10 lung transplantation
Cannulation Strateges
Circult design

Complication managemant
ECMOC team design
Extubation during ECMO

Management of fluld balance/ranal failure/

nutrition
Procedures during ECMOC ELSO Guidelines for Adult Respimtory Fallure v1.4 —Section Wi
Sedation ELSO Guidalines for Adult Respiratory Failure v1.4 —Saction IV

Salective CO, removal (ECCO,R)

Transfusian man&gnmani

Unusual patient populations {pregnancy,
Immunosuppressed, atc.)

ELSO Guidelines for Adult Respiratory Fallure v1.4—Section VI
ELSO Guidelines for Adult Respimtory Failure vi.4 —Saction IV
ELSO Guidelines for Adult Respiratory Failure v1.4 —Section |

~"Anticoagulation and Disorders of Hemostasis”
58—"ECMOC &s a Bridge to Lung Transplantation™
38— "ECLS Cannulation for Adults with Respiratary Failure”

§5="Tha chcultt"

Chapters 40, 41, 43
65 —"|mplementing an ECLS program™

Chapters 40, 41

40—"Medical Management of the Adult with Respiratory
Fallura on ECLS"
61—"Procedures during ECLS"
~"Medical Management of the Adult with Respiratory
Fallure on ECLS"
63~ "Extracorporeal Carbon Dioxide Removal”
8—"Transfusion Management during Extracerporeal Support”
Section T —Extracorporeal Life Support: Special
Indications —Chapters 53, 54, &6, 58, 60

ECLS, extracarporeallife support; ELSD, extracorporeal iffe suppornt organization; WV ECMO, vanovenous extracorporeal membrana oxygenation
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