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Extracorporeal life support 

(ECLS)

Cardiac ECLS Respiratory ECLS

• VA-ECMO

• LA-ECMO

• V-PA ECMO

• ECPR

• VV-ECMO

• V-PA ECMO

• AV-ECCO2R

• VV-ECCO2R
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VV-ECMO

INDICATIONS

 Hypoxemic Respiratory Failure

 Lung Transplantation

 Bridge to Tx

 Surgery

 PGD

 Trauma

 Interventional procedures

 Obese patients with severe respiratory 
failure (to promote spontaneous 
breathing)



VV-ECMO: HRF

 ARDS

 Aspiration/Smoke inhalation

 Pneumonia

 Alveolar hemorrhage

 Alveolar proteinosis

 Status asthmaticus *

 Pulmonary contusion

LUNG 

RECOVERY

LUNG REST



VV-ECMO: HRF / Evidence

 First successful implantation of ECMO by Robert Bartlett in 1972 (motor 

vehicle accident with severe respiratory failure)

 Used commonly at several specialized hospitals for the treatment of infants

and, less frequently, for adults with respiratory or cardiac failure in 70-90

 Its use in adults remained controversial for some time due to lower survival 

rates

 1974 (Zapol): 90 patients, 42 of them treated with VA-ECMO – High Pplt and low PEEP 

with low RR and high Vt; 9 days of MV to ECMO – RBCT: 2.5 L/day – 90% of mortality 

in both groups

 1994 (Morris): 40 patients treated with low-flow ECMO and PCIRV, no “lung rest” – large 

inexperience – RBCT 2.7 L/day – Mortality: 67% ECMO vs. 56% CTRL

ECMO devices have markedly evolved – MV has improved



VV-ECMO: HRF / Evidence

180 randomized patients (90 vs. 90) out of 766 
over 5 years (2001-2006) in 69 centers

90 ECMO patients (12 hours of optimized MV)

• 68 underwent ECMO (“LUNG REST”)

• 22 not treated (24%)
 16 = Improvement 

 3 = Death before transport

 2 = Death during transport

 1 = Amputation

Leicester

ELIGIBLE PATIENTS

Severe potentially reversible HRF
• Murray ≥ 2.5

• High PaCO2 / pH ≤ 7.2

Age: 18-65 yrs

High Pplt / FiO2 ≤ 7 days

No ICH, CI to UFH

No Limitation of therapy

REGISTRATION

Referring ICU physician confirms:

• Patients is eligible

• Beds available

RANDOMIZATION

Patient is eligible

Consent

Prognostic factors

Central Phone Randomization

Allocation

If necessary, arrange transport

Mortality 18%



VV-ECMO: HRF / Evidence
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47%

p=0.03



VV-ECMO: HRF / Evidence

 Difference in mortality was not significant (p=0.07)

 In PP analysis, difference became even less significant

 Long recruitment period (mortality of ARDS changed)

 Expected mortality in the CTRL group of 70% (too high?)

 “conventional centers” provided poor ARDS management?

 System with ONE or FEW dedicated centers = not generalizable !!!!

 What about “adverse events”???



VV-ECMO: HRF / Evidence

• 722 patients admitted to the ICUs; 462 (64%) treated with MV; 14% mortality

• 68 patients (15%) treated with VV-ECMO (PF 56-PEEP 18); 71% survival

Several case-series reporting survival rate > 60% 
in severe ARDS patients on ECMO, while overall 
mortality in the same condition without ECMO 
was estimated < 35%

Lewandoski, ICM 1997; Linden, ICM 2000; Mols G, Am J Surg 2000; 

Ullrich, Am Thorac Surg 1999; Kolla, Am Surg 1997; Bartlett, Clin Chest Med 2000



VV-ECMO: HRF / Evidence

13 studies (n=494 patients) – overall use of ECMO was 42% and mortality was 37% 
(significant heterogeneity) - Duration of ECMO was 10 days; of MV was 19 days



VV-ECMO: HRF / Evidence

N=216

• APACHE II score

• Age

45 vs. 45

n=6 (VA-ECMO)



VA-ECMO: Evidence ??

 N=98 (34% cardiogenic shock)

 55% were weaned from ECLS

 ECLS-related complications occurred in 36%

 All-cause in-hospital mortality rate was 67%

Sheu, CCM 2010



VA-ECMO: Indications

• Cardiac arrest (in- and out-of hospital)

• Refractory cardiogenic shock due to acute myocardial 

infarction (AMI)

• AMI mechanical complications (VSD, LVFWR)

• Post-cardiotomy syndrome 

• Massive pulmonary embolism

• Decompression of decompensated end-stage dilated 

cardiomyopathy

• Acute myocarditis

• Support for interventional procedures



ECMO: Selection

The ELSO’s suggestion:

“......ECMO initiation should be

considered in hypoxic respiratory 

failure when the risk of mortality is 

50% or greater......”



VV-ECMO: HRF - Selection

TEMPORARY

SUPPORT

EXPENSIVE



VV-ECMO: HRF - Selection



VV-ECMO: HRF - Selection

• PaO2/FiO2 < 80 and FiO2 > 80% with PEEP > 10-15 
cmH2O and Pplat > 30 cmH2O

• pH < 7.25  and PaCO2 > 55 mmHg for 2 hours together 
with severe hypoxemia

• No response to recruitment manoeuvres or PP

• Reversible or potentially treatable cause

• Duration of MV < 10 days

• Absence of CIs

• Age < 75 years



VV-ECMO: HRF - Selection

• Irreversible disease

• More than two chronic organ dysfunctions (lungs excluded) 

• Malignant and/or terminal illness

• Refusal of blood products

• Chronic severe pathologies 

• Intracranial bleeding *

• Major contra-indications for anti-coagulation *

• ETI and MV > 7 (10) days *

• Low platelets count (<50,000/mm3) *

• Age > 80 years*



VV-ECMO: Immunocompromised Pts

 Several case reports in HIV patients (PCP)

 Diffuse Alveolar Hemorrhage

 Wegener´s granulomatosis

 SLE vasculitis

 Polyarteriitis nodosa, Microscopic polyangitis 

 Thrombocytopenia



VV-ECMO: Cancer patients

 Endotracheal Tumor resection / Brocho-oesophageal fistula

 Pneumectomy

 Bleomycin lung toxicity

 Bridge to chemotherapy (teratoma; B- or T-lymphoma)

 Bridge to airway stenting and Rx-therapy

 Severe Tumor Lysis and ARDS

 Post major lung resection (7/63 pts) *

Dunkman, A A Case Rep 2017

Shah, Innovations 2017

Chung, Cancer Res Treat 2017

McLenon, Ann Thorac Surg 2016

Sanford, Pediatric Blood Cancer 2016

Jung, Thorac Cancer 2017 *



VV-ECMO: Cancer patients



VA-ECMO: Cancer patients

n = 16

n = 19

n = 18

n = 27

 Cardiogenic shock for pheocromocytoma

 Bridge-to-decision in systemic light-chain amyloidosis

 Cardiac Lymphoma

 Toxoplasma myocarditis < BMT

 Fulminant myocarditis < 5-FU

 Massive pulmonary embolism

Bouabdallaoui, Asian Cardiovasc Thorac Ann 2017

Amraotkar, Tex Heart Inst J, 2016

Allain, Eur J Cardiothorac Surg 2015

Hadem, Clin Res Cardiol 2006



ECMO: Cancer patients

All 32%   (n =  23 / 72)

• 72 adult (>21 yrs) patients

• Solid, n= 47 (65%); Hematologic, n=21 (29%)

• Respiratory ECMO, n=54 (75%), 18 Cardiac ECMO (n=8 ECPR)



ECMO: Cancer patients

Kang, Korean J Internal Med 2015



ECMO: Cancer patients

• 2000-2013; 541 pts with hematological malignancies

• 368 (68%) on mechanical ventilation - 14 treated with ECMO (3.8%)

• Median age = 32 (22-51) years

• VV-ECMO 11 (79%)

• Vasopressors 14 (100%)

• RRT 5 (36%)

• Thrombocytopenia 11 (79%)



ECMO: Cancer patients

VA

VA

VA

7/14 (50%)

P/F: 60 (53 – 65) Plt: 35 G/L (26-51)

Chemotherapy on ECMO

Follow-up (36 months):

• All 7 survivors alive

• 6 remission

• 1 relapse

51

(42-65)

3.3 

(3.3-3.7)

Leukocytes: 2.1 (1.8 – 2.5)
Wohlfarth, Crit Care 2014



ECMO: Cancer patients



ECMO: Cancer patients

Pneumonia 80%; 85% more than 1 OD; 50% Neutropenia 



ECMO: Cancer patients

37 patients - ARDS and VV-ECMO

Hospital and 1-yr Survival - 7/37 (19%)

Admission during Peritransplant Period

(<240 days after PBSCT)

Hospital Survival: 1/24 (4%)

Admission after Peritransplant Period

(>240 days after PBSCT)

Hospital Survival: 6/13 (46%)

No patient admitted during the first 100 days after PBSCT survived.

Initial NIV: 9/37



ECMO: Cancer patients



ECMO: Cancer patients

• International, multicenter (n=10), retrospective cohort study (2008-2015)

• Immunocompromised status was defined as either:

1. hematological malignancies

2. active solid tumor

3. solid organ transplant

4. HIV

5. long-term or high dose CS or immunosuppressive agents

• Acute Respiratory Failure

• VV-ECMO (88%) or ECCO2R (7%)



ECMO: Cancer patients
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ECMO: Cancer patients



ECMO: Cancer patients



Conclusions

n = 16

n = 19

n = 18

n = 27

 The use of VV- or VA-ECMO in critically ill cancer adult patients is 

feasible - benefits on outcome ?

 ECMO has more complications than other therapies = SELECTION

 ECMO may be a bridging tool in carefully selected patients

 ECMO discouraged during the peri-transplant period after allogeneic 

PBSCT

 The role of ECMO centers on the benefits shown in different studies 

need to be determined



Conclusions

n = 16

n = 19

n = 18

n = 27
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