
Hong Kong Society of Critical Care Medicine
Annual Scientific Meeting 2010

Extracorporeal Membrane Oxygenation Extracorporeal Membrane Oxygenation 
(ECMO) (ECMO) -- Local experienceLocal experience

Dr. Yan Wing Wa
ICU Director, Pamela Youde Nethersole Eastern Hospital, HKSAR

Chairman, Hong Kong Society of Critical Care Medicine
Chairman, Specialty Board of Critical Care Medicine, HKCP

12 December 2010







16 March 2010







7
2nd September 2010













生蛩?





ECMO PrincipleECMO Principle

Desaturated blood is drained via a venous cannula
CO2 is removed, O2 added through an “extracorporeal”
device
The blood is then returned to body circulation via 
another vein (VV ECMO) or artery (VA ECMO)
Flow 80-100 ml/kg/min (vs. 2-3 ml/kg/min in CRRT)



Types of ECMOTypes of ECMO

Bad lung
good Heart

Good lung
Bad heart

Bad lung
Bad heart

V-V √ X X
V-A peripheral X √ √

V-A Central √
(not required)

√ √

V-V 
ECMO

V-A 
ECMO



OUTLINE 



Jostra Quadrox PLS system











ECMO and RRTECMO and RRT



IndicationsIndications

Principles 
Reversible life threatening disease 

Un-response to conventional therapy 

At the discretion of the critical care / intensive care team 

Absence of contraindication 



Diseases suitable for VDiseases suitable for V--V ECMOV ECMO

Common
Severe pneumonia 
ARDS ( primary or secondary )
Acute graft failure following transplant 
Pulmonary contusion

Others 
Alveolar proteinosis
Smoke inhalation
Status asthmaticus 
Airway obstruction
Aspiration syndromes 

Alfred Hospital, Melbourne, Australia

http://alfredecmo.com.au/Indications.htm

http://alfredecmo.com.au/Indications.htm


Diseases suitable for VDiseases suitable for V--A ECMOA ECMO

Common
Primary Graft failure: post heart /heart-lung transplant

Non-ischaemic cardiogenic shock (includes)
Acute fulminant myocarditis
Acutely de-compensated dilated cardiomyopathy

Ischaemic cardiogenic shock

Post cardiac surgery: unable to wean safely from cardiopulmonary bypass using 
conventional supports

Cardiomyopathy: as a “bridge” to longer term ventricular assist device 

Drug overdose with profound cardiac suppression

Sepsis with profound cardiac depression
Alfred Hospital, Melbourne, Australia

http://alfredecmo.com.au/Indications.htm

http://alfredecmo.com.au/Indications.htm


ContraindicationsContraindications

Vary between different institutions

In general
Progressive & Non-recoverable diseases 
Terminal diseases
Contraindication to anticoagulation 



CESAR studyCESAR study
CConventional ventilation or onventional ventilation or EECMO for CMO for SSevere evere AAdult dult RRespiratory failureespiratory failure
Lancet 2009, 374:1351-63

Single ECMO centre at Glenfield Hospital, UK
Survival without severe disability (confined to bed, or unable 
to dress/wash oneself) by 6 months

ECMO: 57 in 90 patients (63%)
Conventional ventilation: 41 in 87 patients (47%)
Relative risk reduction in favour of ECMO

0.69 (0.05–0.97; P = 0.03)
NNT to save one life without severe disability is 6



ECMO for 2009 Influenza A(H1N1)ECMO for 2009 Influenza A(H1N1)
Acute Respiratory Distress SyndromeAcute Respiratory Distress Syndrome
The Australia and New Zealand Extracorporeal Membrane Oxygenation (ANZ ECMO) Influenza Investigators
JAMA. 2009;302(17):1888-1895. Published online October 12, 2009(doi:10.1001/jama.2009.1535)

During winter 2009 (1 June 2009 to 31 August 2009), Australia 
& New Zealand ICUs
68(34%) required ECMO out of 133 patients with IPPV
For patients given ECMO

48/68 (71%) survived ICU
32/68 (47%) survived hospital
16/68 (24%) still in hospital

6/68 (9%) still in ICU
14/68 (21%) died



ECMO development in Hong Kong

In the past years
Cardiology & Cardiothoracic units & QMH Paediatrics dept. 

In past one year
Local ICUs started to use more, especially during the 
Influenza H1N1 pandemic 2009
UCH, PYNEH, PWH, QEH and QMH
Establishment of referral ECMO centres in HK.



Heart, Lung and Circulation 2008;17:62-79In 2006



Pulmonary alveolar Proteinosis

F/29, critical hypercarbia and ventilator dependence for 
12 days
Aggressive bilateral whole lung lavage in a single 
setting (total duration 508 mins) with VA-ECMO 
support (580 mins)
Almost immediately weaned off ECMO after the 
procedure
12 hours later, wean off IPPV



Hong Kong Med J 2009;15:381-4



H1N1 Pandemic pneumonia

F/37, Filipino woman with pandemic H1N1 in late June 
2009
Rapidly developed into severe respiratory failure ~ 10 
days after symptom onset
From AED to ICU
Aggressive antivirals and IPPV were given
VV-ECMO day 7 to day 21
Died despite maximal support on day 21



Hong Kong Med J 2010;16:447-54



36

Pandemic Influenza H1N1 in Hong KongPandemic Influenza H1N1 in Hong Kong



Summary of CasesSummary of Cases
May 1, 2009 to Feb 28, 2010.  3 ICUs





ECMO in PYNEH ICU

May 2009
First case of VV-ECMO





F/27 
good past health
Took 100ml of 24% paraquat (Forxone®) after quarrel 
with boyfriend



Paraquat poisoning

Supportive treatment +
Fuller Earth, Gastric lavage, Activated charcoal
Steriod and Cyclophosphamide
Charcoal Haemoperfusion
High Volume Haemofiltration
VV-ECMO

Still succumbed on day 10



ECMO in PYNEH ICU

May 2009
First case of VV-ECMO for paraquat poisoning

September 2009 - September 2010
VV-ECMO for viral pneumonitis



Individual CasesIndividual Cases

Up to 12 December 2010, PYN ICU has done 8 more cases of respiratory failure due to viral pneumonitis

Hong Kong Med J 2010;16:447-54



Causes of viral pneumonitisCauses of viral pneumonitis

Influenza A (H1N1) pandemic: 10
Human metapneumovirus: 1
Mycoplasma pneumoniae: 1



Statistics of patients treated with Statistics of patients treated with 
ECMO in PYNEH ICUECMO in PYNEH ICU

Male/Female: 5 to 5+2
Age distribution

19-25: 1 + 1
26-35: 2
36-45: 2 + 1
46-55: 4
56-60: 1



ComorbiditiesComorbidities

Nil: 3 + 1
Hypertension: 4
Diabetes mellitus: 3 + 1
Morbid obesity (BMI≥35): 3
Hyperlipidaemia: 1
Hepatitis B carrier: 1
Schizophrenia: 1
Obstructive sleep apnoea: 1
Non-toxic nodular goitre: 1 



ReferralsReferrals

PYNEH: 8 (7 pH1N1, 1 Human MPV)
TMH ICU: 2 (1 pH1N1, 1 Mycoplasma P)
KWH ICU: 1
Canossa Hospital ICU: 1



OnOn--site ECMO setup at referring site ECMO setup at referring 
hospital  + escorthospital  + escort

F/22 university student, good past health
Admitted to TMH because of severe pneumonia (mycoplasma
pneumonia)

Failed conventional mechanical ventilation
FiO2 1.0, high PC/PEEP, prone ventilation

PYNEH ICU was called for ECMO support
4 doctors and 1 ICU nurse specialist
ECMO set, cannulae and ECMO machine (exclude warmer)
To TMH ICU, setup ECMO there
Escorted the patient back to PYNEH
Within 3 hours

ECMO for 6 days, Weaned off ventilator on day 10
CRRT for initial 4 days, followed by intermittent SLED
Transfer back to general ward on day 14, Home on day 28



Duration of ECMODuration of ECMO

4 days: 2
5 days: 2 + 1
6 days: 4 + 1
7 days: 1
24 days: 1

Put on IPPV >14 days with prolonged exposure to high 
FiO2 (>0.7) and high ventilatory pressures



51
51Day 0 at A&ED



Day 1



Day 7



OutcomeOutcome

Home: 12





Indications for VVIndications for VV--ECMOECMO

Potentially reversible and life-threatening respiratory 
failure unresponsive to optimum conventional 
ventilation and therapy.
Severe respiratory failure was defined in the CESAR 
trial as:

Murray score* ≥3.0; or
Uncompensated hypercapnia with pH ≤ 7.20

http://cesar.lshtm.ac.uk/murrayscorecalculator.htm


Hong Kong Thoracic Society -Newsletter Sep/Oct 2010

Full article is available at www.hkresp.com & www.hksccm.org

http://www.hkresp.com/
http://www.hksccm.org/


ECMO in PYNEH ICU

May 2009
First case of VV-ECMO for paraquat poisoning

September 2009
VV-ECMO for viral pneumonitis for 12 patients
ECMO setup at referral site + interhospital transfer

October 2010
First case of VA-ECMO 





Severe myocarditis

F/15, good past health

Pulseless VT & Vf requiring repeated defibrillation & CPR 
(total duration: 162 mins)

VA-ECMO started (procedure time: 110mins)



Upon admission to ward



During CPR and ECMO cannulae insertion



Backflow cannula to right 
superficial femoral artery 
was inserted by surgeon at 
bedside



Photos showing backflow cannulae & ECMO + CVVH 
circuit

Before After

Backflow 
cannula to 
superficial 
femoral 
artery



Day         1         2          3          4          5         6         7          8           9         10       11
SBP  
MAP 
DBP 
NIBP 
Temp
HR             
RR        
ICP



Day 6 Return of sinus rhythm



Weaning of VA ECMO

Trial of ECMO weaning on Day 7
ECMO flow reduced, noradrenaline and dobutamine infusion 
increased to facilitate weaning
Ventilator support and anticoagulation increased 
Successfully weaned off ECMO and decannulated on Day 8 
(ECMO duration: 7 days)

However,



CT brain on Day 10 Certified brain death on Day 11



ECMO in Taiwan

Reimbursable item
Popular treatment in hospitals
Large case load

National Taiwan University Hospital
Taipei Veterans General Hospital



Visit to Taipei Veterans General Hospital
30 October 2010

















e-CPR

Experience in Taipei Veteran General Hospital
Structured
Considered for CPR >10 mins
Determined within 10 mins
Onsite setup in another 10 mins (i.e. eCPR setup within 30 
mins)

A primed ECMO circuit is available at all times
Early recognition of complications and aggressive management 
The doctor setting up the circuit would be responsible for all circuit 
complications throughout the whole hospitalization



Lancet 2008;372:554-61



Crit Care Med 2011;39:Epub



ECMO in mainland China
The lung protection strategy under the support of extracorporeal membrane oxygenation 
in patients suffering from influenza A H1N1

5 patients underwent salvage VV-ECMO
3 survived (60%)

The use of extracorporeal membrane oxygenation in sustaining pulmonary function 
patients with influenza A H1N1

5 patients underwent salvage VV-ECMO
Mean ECMO duration: 178h (7.4days)
4 survived (80%)

Xu L etal; Zhongguo Wei Zhong Bing Ji Jiu Yi Xue. 2010 Mar;22(3):150-2

Duan DW etal; Zhongguo Wei Zhong Bing Ji Jiu Yi Xue. 2010 Mar;22(3):161-3





Case 3

52/M

Transferred back from mainland by SOS

Post out of hospital VF cardiac arrest, down time 40 minutes

VA ECMO for 7-8 hours

Cardiac catheterization with PCI to LAD

Complicated with complete heart block

Good neurological recovery, extubated

Complicated with AKI on CRRT, derangement of LFT, 

….



體外膜肺氧合快速建立血管通路方法的探討 吳桂深 實用醫學雜志
2010/03

心臟移植術后體外膜肺氧合支持治療的監護 吳榮中 華護理雜志
2010/01

無泵體外膜肺氧合治療急性呼吸窘迫綜合征的
實驗研究

梁海龍 中國急救醫學
2007/09

非常規呼吸支持技術治療呼吸衰竭 解立新 中華醫學雜志
2004/10

體外膜肺氧合支持治療39例心肺功能衰竭患者
的臨床經驗

龍村 中國循環雜志
2007/05

體外膜肺氧合技術支持治療期間患者血乳酸濃
度及其預后

李景文
中國組織工程研究與臨床
康復

2007/18

機械循環支持治療病毒性心肌炎研究進展 李小明 實用兒科臨床雜志
2007/01

高容量血液濾過聯合體外膜肺對多器官功能障
礙綜合征患者的治療作用

陶立堅 中國危重病急救醫學
2004/12

體外膜肺氧合技術救治心肺衰竭患者監護要點 蘇潔 第四軍醫大學學報
2004/20

體外膜肺技術臨床應用進展 甘小莊 中國實用兒科雜志
2004/01



ECMO in Macau

Under planning as in May 2010
Good prospect with strong government support





Likely future indications for ECMO in 
Hong Kong ICUs

VV-ECMO
More wide spread use, may extend to bacterial pneumonia 
besides viral pneumonitis

VA-ECMO
Poisoning with profound cardiac suppression
Viral myocarditis
Peri-cardiac operation in cardiothoracic centres
e-CPR



Drugs having “membrane stabilising activity” with potential for severe 
cardiotoxicity
FJ Baud et-al, Critical Care 2007,11:207

Class 1 anti-arrhythmics Flecainide, disopyramide, propafenone, 
quinidine,lignocaine, procainamide

Beta-blockers Propranolol, acebutolol, nadolol, pindolol, labetalol, 
oxprenolol, metoprolol

Polycyclic antidepressants Imipramine, desipramine, amitritptyline, 
clomipramine, doxepine

Selective serotonin reuptake inhibitors Venlafaxine, citalopram

Dopamine and noradrenaline uptake inhibitors Bupropion

Anti-epileptics Carbamazepine, phenytoin

Phenothiazines Thioridazine

Opioids Dextropropoxyphene

Antimalarial agents Chloroquine, quinine

Anaesthetic-recreational agents Cocaine



Team work



Team work



Learn together through practice



Learn together through practice



Learn together through practice



Continued Education



Continued Education



Continued Education





ConclusionConclusion

ECMO is Life saving and should be provided to 
indicated patients

Hong Kong is able to provide ECMO service
Adventist H, HKSH, PWH, PYNEH, QEH, QMH, UCH

Hong Kong should catch up in this area
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Thank you for your attention.

This presentation file can be downloaded at our Society website www.hksccm.org

http://www.hksccm.org/
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