
Dr Robin HS Chen  

Consultant  
Department of Paediatric Cardiology  

Queen Mary Hospital  

ExtraCorporeal Life Support 
(ECLS) in  

Critcially ill Paediatric Cancer 
Patients  



Outline 
• Background and basics of ECMO  

• Components  

• Types of ECMO  

• Historical perspective 
• Registry data 

• Recent trends & 

• ECMO physician’s perception 

• ECMO Economics 



Background 

• ECMO / ECLS 
• ExtraCorporeal Membrane Oxygenation 
• ExtraCorporeal Life Support 

 
• Goal  

• Respiratory support  
• Respiratory + Circulatory support  

• Nature 
• Life-support / sustaining  
• NOT a “treatment” of a primary disease 

• Aim  
• Bridge to recovery  
• Bridge to diagnosis  
• Bridge to decision  
• Bridge to bridge (e.g. LVAD) OR transplant  
 
 Never put on ECMO if it’s a bridge to nothing 
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Bicaval cannulation VV ECMO 
Types of ECMO 



ELSO 

• Extracorporeal Life Support Organization 
• International non-profit consortium of health care institutions  

• Dedicated to the development and evaluation of novel therapies for supporting failing organs  

• Primary Mission 
• Maintain ECMO registry 
• Registry data  

• Support clinical research  

• Support regulatory agencies  

• Support individual ELSO Centers  

 

• Paediatric ECMO program QMH  
• Program started 2000 
• ELSO Center 620 (since 2017)  
• ~ 15 runs / year  
• >230 ECMO patient-days in 2019 (>median of Asia)  



Guideline 

• General principle : indication 
• Conditions that are  

• potentially reversible  

• High likelihood of mortality without ECMO support  

• Cardiac / circulatory support  
• For cardiac surgery / catheterization 

• Circulatory failure of various etiology   

• Extension of CPR  ECMO CPR (ECPR) 

• Respiratory support  
• Less well defined “absolute indications” 



Guidelines  

• Contraindications  
• Large intracranial bleed with mass effect  

• Cardiac arrest without adequate CPR  

• Irreversible underlying cardiac or lung condition 

  (unless x transplant)  

• > 2/52 high pressure ventilation  

• Pulm HT with chronic lung disease  

• Chronic multi-organ dysfunction  

• Incurable malignancy  

• Allogenic BMT recipient with pulm infiltrate 



ELSO  





Oncology & ECMO 
Historical Perspective 
• Very small number in the ELSO registry 

• Perceived poor survival  
• From PICU series on oncology patients  

• Perceived high complication rate  
• Bleeding & infection 

 



Editorial  
 
Heidi J Dalton, MD 
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Crit Care Med 2008; 9: 442-3 



Pediatr Crit Care Med 2008; 9: 380-5 

• ELSO data registry (>145 centers worldwide) 

• ICC subgroups:  
• immunodeficiency,  

• leukemia-lymphoma,  

• cancer,  

• opportunistic infection,  

• solid organ transplant,  

• bone marrow transplant 

• ICC status: lower hospital survival (31 vs 57% p<0.001) 

 



 

• Problem with registry data  
• Voluntary reporting 

• Limited to  
• 1 x primary dx 

• 4 x secondary dx  

• Data capturing  
• Previous ELSO registry only captured data 

at ECMO initiation & termination 

 

• Case report on BMT survivor  
• But 0 survivor and registry study 



J Ped Surg 2006; 41: 662-7 

• 19 children (age <18 y),  
• median age 9.6y (7 mo-17.5 y) 

• Resp support (n=17); cardiac support (n=1), ECPR (n=1) 

• Median duration of ECMO= 5.1 days 

• 15 (79%) died during ECMO 

• Only one (5.3%) survive to discharge 

• Risk factors:  
• renal complication, development of multiorgan dysfunction 

 



Crit Care Med 2009; 37: 1308-1316 

• ESLO registry 
• since 1985, >35000 cases 

• 1992-2007 (age <21 y) 

• Dx : malignancy, exclude HSCT 

• 107 pts:  
• 73 hematological malignancy, 34 solid tumors (median age 3.7 y) 

• Total 112 ECMO runs (5 pts- 2 runs) 

• Pulmonary support n=86 

• Median duration ECMO= 6.1 days 

 



• Survival   
• ECMO decannulation: 42% 

• Mortality :Irreversible organ damage / Dx incompatible with life, 
heamorrahge , withdrawal 

• Hospital D/C: 35% 
• Haemat malignancy slightly better 

 

• Median no. of complications: 4 per pt 

• Risk factors for death: 
• Lower pO2 

• Higher OI 
• Higher PEEP 
• Development of renal or cardiopulmonary complications 



ELSO data : historical perspective 

• ECMO x paediatric oncology patients  
• oncology patients (excluding HSCT) 

• Worse overall survival ~18-35% (vs 57% rest of the ELSO registry patients)  

• Solid organ cancer – apparent worse survival 

• HSCT  
• Poor survival – 0-5% 

 

 

 



Questionnaire sent to ECMO centers  

120/133 centers responded 

2 centers only 
neonatal ECMO 

92 (78%) 
Not a contraindication 

20 (17%) 
Relative contraindication 

Determine by overall 
prognosis of pt 

6 (5%) 
Would not offer 

ECMO 

Gow et al Crit Care Med 2009; 37: 1308-1316 



What’s next….. 

• It turns out to be a long long wait  





ELSO data - HSCT 

• ELSO registry 1991 – 2012 
• 29 patients (17 male)  

• Types of support  
• 17 VA-ECMO 

• 3 VV convert to VA-ECMO 

• Median ECMO duration : 7.7d  
• 3.8 – 15.6d 

• Survival  
• Decannulation : 6/29 (21%)  

• Hospital D/C: 3/29 (~10%)  

• Survivor vs non-survivors  
• OI:  15.8 vs 58 

• MAP: 14    vs 30 cmH2O 

• PEEP:  7      vs 10 cmH2O 

 

*p<0.05 

 



Problem with registry data 

• No data on  
• Time from HSCT  

• Engraftment status  

• ? Neutropenia  

• Relatively short ECMO duration ?  

 



Crit Care Med 2017; 45: e500-7 

• Multicenter, retrospective observational study 
• 12 Euro tertiary ICU 
• Adult 





• No exciting evidence unfortunately  



Case series 

• Neutropenic fever  
• Single ECMO centre (Royal Children Hospital) 

• 14 ECMO runs in 20 yrs x malignancy  

• 9 neutropenic fever  
• 44% survive hospital discharge (vs 71% neutropenic ICU patients)   

• 22% long term survival  

• Smith et al. Intensive Care Med (2016) 42: 942-943 



5/9 mortality  
Hospital discharge 4/9 pts 

Long-term survival 2 pts (22%) 
Mean follow-up 4.2 y (0.7-10y) 



• Single ECMO centre : Indiana 

• Oncology/HSCT patients vs other indication  
• 7/38 cases oncology & HSCT patients 

• Similar baseline  
• Other than lower plt for onc/HSCT 

Case series 



Maue et al Perfusion 2019, Vol. 34(7) 598–604 

 



A decade has passed…… 

• ECMO x paediatric oncology patients  
• Oncology +/- HSCT patients  

• Data limited to single centre case series  

• Very heterogeneous group 

• Still poor outcome  
• Hospital survival 14-44%  

 

• HSCT – registry / single centre data 
• Improved but still poor survival  ~10% 

 

 

 





 







Conclusion 

• What we know  
• Paediatric oncology / HSCT / ICC patients  

• Higher mortality vs rest of the ECLS patients  

• Not enough data to identify risk factors for poor outcome 
• HSCT appear to do worst  

• Not an absolute contraindication x ECMO support 

• Different perception amongst ECMO physicians  

• Factors to consider  
• ECMO economics…… 

• Case-by-case discussion 

 



Thank You 



ECMO –  
Immunocompromised patients in HK 
• No oncology patients  

• Immunocompromised / post BMT – 6  
• SCID x 2  
• Hypogammaglobulinaemia x1 
• Beta-thal major s/p BMT x1 
• HLH x 2 

• Age: median 8.7yrs (7mth – 16yrs)  

• ECMO days: median 17 (3-46)  

• ECMO support  
• VA  VV x 2  
• VV x 2  
• VA x 2  

• Survive to hospital D/C 1/6 (16.7%)  
• SCID - transplant 



Possible better HSCT  

• Single organ failure (heart or lung)  

• Engrafted HSCT  

• Non-neutropenic  

• Neurologically intact  

• Not at increase risk of bleeding  


