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(ECMO) for Adult Conditions 

THIS MEDICAL COVERAGE GUIDELINE IS NOT AN AUTHORIZATION, CERTIFICATION, EXPLANATION OF BENEFITS, OR A 

GUARANTEE OF PAYMENT, NOR DOES IT SUBSTITUTE FOR OR CONSTITUTE MEDICAL ADVICE. ALL MEDICAL DECISIONS ARE 

SOLELY THE RESPONSIBILITY OF THE PATIENT AND PHYSICIAN. BENEFITS ARE DETERMINED BY THE GROUP CONTRACT, 

MEMBER BENEFIT BOOKLET, AND/OR INDIVIDUAL SUBSCRIBER CERTIFICATE IN EFFECT AT THE TIME SERVICES WERE 

RENDERED. THIS MEDICAL COVERAGE GUIDELINE APPLIES TO ALL LINES OF BUSINESS UNLESS OTHERWISE NOTED IN THE 

PROGRAM EXCEPTIONS SECTION. 
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DESCRIPTION: 

Extracorporeal membrane oxygenation (ECMO) has proven effective and is considered a standard of 

care in pediatrics, particularly neonates suffering with respiratory and cardiopulmonary failure. 

ECMO provides extracorporeal circulation and physiologic gas exchange for temporary cardiorespiratory 

support in cases of severe respiratory and cardiorespiratory failure. ECMO devices use an extracorporeal 

circuit, combining a pump and a membrane oxygenator, to undertake oxygenation of and removal of 

carbon dioxide from the blood. 

ECMO has generally been used in clinical situations of respiratory or cardiac failure, or both. In these 

situations, death is imminent unless medical interventions immediately reverse the underlying disease 

process, physiologic functions can be supported until normal reparative processes, treatment can occur 

(eg, resolution of ARDS, treatment of infection), or other life-saving interventions can be delivered (eg, 

provision of a lung transplant). 

POSITION STATEMENT: 

The use of extracorporeal membrane oxygenation (ECMO) in adults meets the definition of medical 

necessity for the management of acute respiratory failure when ALL of the following criteria are met: 

 Age 18 or older 

 Respiratory failure is due to a potentially reversible etiology¹ 

 Respiratory failure is severe, as determined by the Murray score* or other respiratory failure 
severity criteria** 

AND 



NONE of the following contraindications are present: 

 High ventilator pressure (peak inspiratory pressure >30 cm H2O) or high fraction of inspired 
oxygen (>80%) ventilation for more than 168 hours 

 Signs of intracranial bleeding 

 Multisystem organ failure 

 Prior (ie, before onset of need for ECMO) diagnosis of a terminal condition with expected 
survival less than 6 months 

 A do-not-resuscitate directive 

 Cardiac decompensation in a person who has already been declined for ventricular assist device 
or transplant 

 Known neurologic devastation without potential to recover meaningful function 

 Determination of care futility*** 

¹The reversibility of the underlying respiratory failure is best determined by the treating physicians, 

ideally physicians with expertise in pulmonary medicine and/or critical care. Some underlying causes of 

respiratory failure, which are commonly considered reversible, are: 

 Acute respiratory distress syndrome (ARDS) 

 Acute pulmonary edema 

 Acute chest trauma 

 Infectious and noninfectious pneumonia 

 Pulmonary hemorrhage 

 Pulmonary embolism 

 Asthma exacerbation 

 Aspiration pneumonitis 

The use of ECMO in adults meets the definition of medical necessity as a bridge to heart, lung, or 

combined heart-lung transplantation for the management of  respiratory, cardiac, or combined 

cardiorespiratory failure refractory to optimal conventional therapy. 

The use of ECMO in adults for management of cardiogenic shock refractory to standard therapy meets 

the definition of medical necessity when both of the following are met: 

 When shock is thought to be due to a potentially reversible condition (e.g., ST elevation acute 
myocardial infarction, acute myocarditis, peripartum cardiomyopathy, or acute rejection in a 
heart transplant) 

 There is reasonable expectation for recovery 

The use of ECMO in adults  is considered experimental or investigational when the above criteria are 

not met, including as an adjunct to cardiopulmonary resuscitation (ECPR). 



BILLING/CODING INFORMATION: 

CPT Coding: 

33946 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; initiation, veno-venous 

33947 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; initiation, veno-arterial 

33948 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; daily management, each day, veno-venous 

33949 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; daily management, each day, veno-arterial 

33952 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; insertion of peripheral (arterial and/or venous) cannula(e), 

percutaneous, 6 years and older (includes fluoroscopic guidance, when performed) 

33954 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; insertion of peripheral (arterial and/or venous) cannula(e), open, 

6 years and older 

33956 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; insertion of central cannula(e) by sternotomy or thoracotomy, 6 

years and older 

33958 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; reposition peripheral (arterial and/or venous) cannula(e), 

percutaneous, 6 years and older (includes fluoroscopic guidance, when performed) 

33962 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; reposition peripheral (arterial and/or venous) cannula(e), open, 6 

years and older (includes fluoroscopic guidance, when performed) 

33964 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; reposition central cannula(e) by sternotomy or thoracotomy, 6 

years and older (includes fluoroscopic guidance, when performed) 

33966 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; removal of peripheral (arterial and/or venous) cannula(e), 

percutaneous, 6 years and older 

33984 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; removal of peripheral (arterial and/or venous) cannula(e), open, 6 

years and older 

33986 Extracorporeal membrane oxygenation (ECMO)/extracorporeal life support (ECLS) 

provided by physician; removal of central cannula(e) by sternotomy or thoracotomy, 6 

years and older 

33987 Arterial exposure with creation of graft conduit (eg, chimney graft) to facilitate arterial 

perfusion for ECMO/ECLS (List separately in addition to code for primary procedure) 

33988 Insertion of left heart vent by thoracic incision (eg, sternotomy, thoracotomy) for 

ECMO/ECLS 

33989 Removal of left heart vent by thoracic incision (eg, sternotomy, thoracotomy) for 

ECMO/ECLS 



REIMBURSEMENT INFORMATION: 

Refer to section entitled POSITION STATEMENT. 

PROGRAM EXCEPTIONS: 

Federal Employee Program (FEP): Follow FEP guidelines. 

State Account Organization (SAO): Follow SAO guidelines. 

Medicare Advantage products: No National Coverage Determination (NCD) and/or Local Coverage 

Determination (LCD) were found at the time of the last guideline review date. 

If this Medical Coverage Guideline contains a step therapy requirement, in compliance with Florida law 

627.42393, members or providers may request a step therapy protocol exemption to this requirement if 

based on medical necessity. The process for requesting a protocol exemption can be found at Coverage 

Protocol Exemption Request 

DEFINITIONS: 

*Murray Lung Injury Score 

Scale  Criteria Score 

Chest x-ray score No alveolar consolidation 0 

Alveolar consolidation confined to 1 quadrant 1 

Alveolar consolidation confined to 2 quadrants 2 

Alveolar consolidation confined to 3 quadrants 3 

Alveolar consolidation in all 4 quadrants 4 

Hypoxemia score PaO2/FIO2 >300 mm Hg 0 

PaO2/FIO2 225-299 mm Hg 1 

PaO2/FIO2 175-224 mm Hg 2 

PaO2/FIO2 100-174 mm Hg 3 

PaO2/FIO2 ≤100 mm Hg 4 

PEEP score (when ventilated) PEEP ≤ 5 cm H2O 0 

PEEP 6-8 cm H2O 1 

PEEP 9-11 cm H2O 2 

PEEP 12-14 cm H2O 3 

PEEP ≥15 cm H2O 4 

Respiratory system compliance score 

(when available) 

Compliance >80 mL/cm H2O 0 

Compliance 60-79 mL/cm H2O 1 

Compliance 40-59 mL/cm H2O 2 

Compliance 20-39 mL/cm H2O 3 

Compliance ≤19 mL/cm H2O 4 

**Other Respiratory Failure Severity Criteria 

Respiratory failure is considered severe if the adult meets one or more of the following criteria: 

https://www.floridablue.com/docview/coverage-protocol-exemption-request/
https://www.floridablue.com/docview/coverage-protocol-exemption-request/


 Uncompensated hypercapnia with a pH less than 7.2, or 

 PaO2/FIO2 of <100 mm Hg on fraction of inspired oxygen (FIO2) >90%, or 

 Inability to maintain airway plateau pressure (Pplat) <30 cm H2O despite a tidal volume of 4 to 
6mL/kg ideal body weight (IBW), or 

 Oxygenation Index >30: Oxygenation Index = FIO2 x 100 x MAP/PaO2 mm Hg. [FIO2 x 100 = FIO2 
as percentage; MAP = mean airway pressure in cm H2O; PaO2 = partial pressure of oxygen in 
arterial blood], or 

 CO2 retention despite high Pplat (>30 cm H2O) 

Berlin Definition of Acute Respiratory Distress Syndrome 

Criteria  

Timing  Within 1 week of a known clinical insult or new or worsening respiratory 

symptoms 

Chest imaging (CT or 

CXR)  

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 risk factors present. 

Oxygenation, mild 200 mm Hg < Pao2/Fio2 <300 mm Hg with PEEP or CPAP >5 cm H2O 

Oxygenation, moderate 100 mm Hg < Pao2/Fio2 ≤200 mm Hg with PEEP or CPAP ≥5 cm H2O 

Oxygenation, severe Pao2/Fio2 ≤100 mmHg with PEEP or CPAP ≥5 cm H2O 

***Assessment of ECMO Futility 

Adults undergoing ECMO treatment should be periodically reassessed for clinical improvement. ECMO 

should not be continued indefinitely if the following criteria are met: 

 Neurologic devastation as defined by the following: 

 Consensus from 2 attending physicians that there is no likelihood of an outcome better 
than “persistent vegetative state” at 6 month, AND 

 At least one of the attending physicians is an expert in neurologic disease and/or 
intensive care medicine, AND 

 Determination made following studies including computed tomography, 
electroencephalography, and exam 

OR 

 Inability to provide aerobic metabolism, defined by the following: 

 Refractory hypotension and/or hypoxemia, OR 

 Evidence of profound tissue ischemia based on creatine phosphokinase (CPK) or lactate 
levels, lactate-to-pyruvate ratio, or near-infrared spectroscopy (NIRS) 

OR 



 Presumed end-stage cardiac or lung failure without “exit” plan (ie, declined for assist device 
and/or transplantation) 

RELATED GUIDELINES: 

Ventricular Assist Devices and Total Artificial Hearts, 02-33000-25 

OTHER: 

None applicable. 

REFERENCES: 

1. Aiello S, et al. The Need for Extracorporeal Membrane Oxygenation in Adults Undergoing Congenital 
Heart Surgery: Impact and Trends of Utilization. Indian J Crit Care Med. 2017 Sep;21(9):547-551. 

2. Banfi C, et al. Veno-venous extracorporeal membrane oxygenation: cannulation techniques. J Thorac 
Dis. 2016 Dec;8(12):3762-3773. 

3. Banning AS, Adriaenssens T, Berry C, et al; Collaborators. Veno-arterial extracorporeal membrane 
oxygenation (ECMO) in patients with cardiogenic shock: rationale and design of the randomised, 
multicentre, open-label EURO SHOCK trial. EuroIntervention. 2021 Feb 5;16(15):e1227-e1236. doi: 
10.4244/EIJ-D-20-01076. PMID: 33106225. 

4. Barbaro RP, MacLaren G, Boonstra PS, et al;  Extracorporeal Life Support Organization. 
Extracorporeal membrane oxygenation for COVID-19: evolving outcomes from the international 
Extracorporeal Life Support Organization Registry. Lancet. 2021 Oct 2;398(10307):1230-1238. doi: 
10.1016/S0140-6736(21)01960-7. Epub 2021 Sep 29. 

5. Beck L, Burg MC, Heindel W et al. Extracorporeal Membrane Oxygenation in Adults - Variants, 
Complications during Therapy, and the Role of Radiological Imaging. Fortschr Röntgenstr 2017; 189: 
119 - 127. 

6. Biancari F, Perrotti A, et al. Meta-Analysis of the Outcome After Postcardiotomy Venoarterial 
Extracorporeal Membrane Oxygenation in Adult Patients. J Cardiothorac Vasc Anesth. 2018 
Jun;32(3):1175-1182. doi: 10.1053/j.jvca.2017.08.048. Epub 2017 Sep 1. PMID: 29158060. 

7. Blue Cross Blue Shield Association Evidence Positioning System®. 8.01.60 --  Extracorporeal 
Membrane Oxygenation for Adult Conditions, 06/22. 

8. Chaggar PS, McKay EJ, et al. Clinical characteristics and survival in cardiogenic shock admissions to 
a UK heart transplant unit. Future Cardiol. 2018 Sep;14(5):397-406. doi: 10.2217/fca-2017-0094. 
Epub 2018 Sep 20. PMID: 30232901. 

9. Chaves RCF, Rabello Filho R, Timenetsky KT, et al. Extracorporeal membrane oxygenation: a 
literature review. Oxigenação por membrana extracorpórea: revisão da literatura. Rev Bras Ter 

Intensiva. 2019;31(3):410‐424. Published 2019 Oct 14. doi:10.5935/0103-507X.20190063. 

10. ClinicalTrials.gov. NCT02527031: A Comparative Study Between a Pre-hospital and an In-hospital 
Circulatory Support Strategy (ECMO) in Refractory Cardiac Arrest (ACPAR2) (ACPAR2). Assistance 
Publique - Hôpitaux de Paris. July 2016. 

11. ClinicalTrials.gov. NCT02301819: ExtraCorporeal Membrane Oxygenation in the Therapy of 
Cardiogenic Shock (ECMO-CS). General University Hospital, Prague. September 2016. 

12. Combes A, Price S, Slutsky AS, Brodie D. Temporary circulatory support for cardiogenic shock. 
Lancet. 2020 Jul 18;396(10245):199-212. doi: 10.1016/S0140-6736(20)31047-3. PMID: 32682486. 

13. Delmas C, et al. Early Prediction of 3-month Survival of Patients in Refractory Cardiogenic Shock and 
Cardiac Arrest on Extracorporeal Life Support. Indian J Crit Care Med. 2017 Mar;21(3):138-145. 

http://mcgs.bcbsfl.com/MCG.aspx?mcgId=02-33000-25&pv=false


14. Duffy V, Gomez D, et al. Extracorporeal Membrane Oxygenation Characteristics and Outcomes in 
Adult Patients With Down Syndrome. Artif Organs. 2018 Sep;42(9):921-925. doi: 10.1111/aor.13160. 
Epub 2018 May 17. PMID: 29774549. 

15. ELSO Guidelines for Cardiopulmonary Extracorporeal Life Support. Extracorporeal Life Support 
Organization, Version 1.4 August 2017. Ann Arbor, MI, USA. www.elso.org. 

16. Extracorporeal Life Support Organization (ELSO). ELSO Guidelines for Adult Cardiac Failure v1.3 
2013. Accessed at https://www.elso.org/resources/guidelines.aspx. 

17. Extracorporeal Life Support Organization (ELSO). ELSO Guidelines for Adult Respiratory Failure 
v1.3. 2013. Accessed at https://www.elso.org/resources/guidelines.aspx. 

18. Extracorporeal Life Support Organization (ELSO). ELSO Guidelines for ECPR Cases v1.3 2013. 
Accessed at https://www.elso.org/resources/guidelines.aspx. 

19. Hsin CH, et al. Venovenous extracorporeal membrane oxygenation in adult respiratory failure: Scores 
for mortality prediction. Medicine (Baltimore). 2016 Jun;95(25):e3989. 

20. Khorsandi M, et al. Extra-corporeal membrane oxygenation for refractory cardiogenic shock after 
adult cardiac surgery: a systematic review and meta-analysis. J Cardiothorac Surg. 2017 Jul 
17;12(1):55. 

21. Lechiancole A, Sponga S, et al. Heart Transplantation in Patients Supported by ECMO: Is the 
APACHE IV Score a Predictor of Survival? Artif Organs. 2018 Jun;42(6):670-673. doi: 
10.1111/aor.13099. Epub 2018 Feb 2. PMID: 29392738. 

22. Lin CY, et al. Extracorporeal membrane oxygenation support in post-traumatic cardiopulmonary 
failure: A 10-year single institutional experience. Medicine (Baltimore). 2017 Feb;96(6):e6067. 

23. Link MS, Berkow LC, Kudenchuk PJ, et al. Part 7: Adult advanced cardiovascular life support: 2015 
American Heart Association guidelines update for cardiopulmonary resuscitation and emergency 
cardiovascular care. Circulation. Nov 3 2015;132(18 Suppl 2):S444-464. 

24. Lorusso R, et al. Brain monitoring in adult and pediatric ECMO patients: the importance of early and 
late assessments. Minerva Anestesiol. 2017 Oct;83(10):1061-1074. 

25. MacLaren G, Combes A, Brodie D. What's new in ECMO for COVID-19? Intensive Care Med. 2021 
Jan;47(1):107-109. doi: 10.1007/s00134-020-06284-z. Epub 2020 Nov 12. 

26. National Institute for Health and Care Excellence (NICE). Interventional Procedure Guidance (IPG) 
482: Extracorporeal membrane oxygenation (ECMO) for acute heart failure in adults (March 2014). 
Accessed at https://www.nice.org.uk/. 

27. National Institute for Health and Care Excellence (NICE). Research recommendation: efficacy of 
extracorporeal membrane oxygenation (ECMO) for acute heart failure (June 2015). Accessed at 
https://www.nice.org.uk/. 

28. National Institute for Health and Care Excellence (NICE). Interventional Procedure Guidance (IPG) 
391: Extracorporeal membrane oxygenation for severe acute respiratory failure in adults (April 2011). 
Accessed at https://www.nice.org.uk/. 

29. Patel B, Arcaro M, Chatterjee S. Bedside troubleshooting during venovenous extracorporeal 
membrane oxygenation (ECMO). J Thorac Dis. 2019 Sep;11(Suppl 14):S1698-S1707. doi: 
10.21037/jtd.2019.04.81. 

30. Patel AR, Patel AR, Singh S, Singh S, Khawaja I. Applied Uses of Extracorporeal Membrane 
Oxygenation Therapy. Cureus. 2019;11(7):e5163. Published 2019 Jul 17. doi:10.7759/cureus.5163. 

31. Pozzi M, et al. Veno-arterial extracorporeal membrane oxygenation for cardiogenic shock due to 
myocarditis in adult patients. J Thorac Dis. 2016 Jul;8(7):E495-502. 

32. Romano TG, et al. Extracorporeal respiratory support in adult patients. J Bras Pneumol. 2017 Jan-
Feb;43(1):60-70. 



33. Roncon-Albuquerque R Jr, Gaião S, et al. An integrated program of extracorporeal membrane 
oxygenation (ECMO) assisted cardiopulmonary resuscitation and uncontrolled donation after 
circulatory determination of death in refractory cardiac arrest. Resuscitation. 2018 Dec;133:88-94. 
doi: 10.1016/j.resuscitation.2018.10.016. Epub 2018 Oct 13. PMID: 30321624. 

34. Rozencwajg S, et al. Outcomes and survival prediction models for severe adult acute respiratory 
distress syndrome treated with extracorporeal membrane oxygenation. Crit Care. 2016 Dec 
5;20(1):392. 

35. Savarimuthu S, BinSaeid J, Harky A. The role of ECMO in COVID-19: Can it provide rescue therapy 
in those who are critically ill? J Card Surg. 2020 Jun;35(6):1298-1301. doi: 10.1111/jocs.14635. Epub 
2020 May 22. 

36. Sreenivasan J, Ranka S, Lahan S, et al. Extracorporeal Membrane Oxygenation in Patients With 
COVID-19. Cardiol Rev. 2022 May-Jun 01;30(3):129-133. doi: 10.1097/CRD.0000000000000410. 

37. Stretch R, et al. National trends in the utilization of short-term mechanical circulatory support: 
incidence, outcomes, and cost analysis. J Am Coll Cardiol. 2014 Oct 7;64(14):1407-15. 

38. Strom JB, et al. National trends, predictors of use, and in-hospital outcomes in mechanical circulatory 
support for cardiogenic shock. EuroIntervention. 2018 Apr 6;13(18):e2152-e2159. 

39. Tsiouris A, Budev MM, Yun JJ. Extracorporeal Membrane Oxygenation as a Bridge to Lung 
Transplantation in the United States: A Multicenter Survey. ASAIO J. 2018 Sep/Oct;64(5):689-693. 
doi: 10.1097/MAT.0000000000000731. PMID: 29251631. 

40. UpToDate. COVID-19: Extracorporeal membrane oxygenation (ECMO). 2022. Accessed at 
uptodate.com. 

41. UpToDate. Extracorporeal membrane oxygenation (ECMO) in adults. 2021. Accessed at 
uptodate.com. 

42. Vaquer S, et al. Systematic review and meta-analysis of complications and mortality of veno-venous 
extracorporeal membrane oxygenation for refractory acute respiratory distress syndrome. Ann 
Intensive Care. 2017 Dec;7(1):51. 

43. Yeh TC, et al. Clinical risk factors of extracorporeal membrane oxygenation support in older adults. 
PLoS One. 2018 Apr 6;13(4):e0195445. 

COMMITTEE APPROVAL: 

This Medical Coverage Guideline (MCG) was approved by the Florida Blue Medical Policy and Coverage 

Committee on 12/08/23. 

GUIDELINE UPDATE INFORMATION: 

06/15/17 New Medical Coverage Guideline. 

06/15/18 Scheduled review. Added criteria for cardiogenic shock and guideline for respiratory 

failure reversibility. Updated references. 

06/15/19 Scheduled review. Revised description, maintained position statement and updated 

references. 

06/15/20 Scheduled review. Revised description. Maintained position statement and updated 

references. 

07/15/21 Scheduled review. Added Berlin Definition of Acute Respiratory Distress Syndrome table. 

Updated references. 

11/15/22 Scheduled review. Maintained position statement and updated references. 



05/25/23 Update to Program Exceptions section. 

01/01/24 Position statements maintained. 

 

 


