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Akutní respirační selhání u 

imunokompromitovaných pacientů

• Nejčastější příčina nechirurgická příčina příjmu na ICU 

hematoonkologických a imunosuprimovaných pacientů

• Nejčastější příčina úmrtí hematoonkologických pacientů (vyjma 

relapsu)

• Postihne 5% pacientů se solidními tumory, 20% 

hematoonkologických pacientů a až 50% pacientů s transplantací 

kostní dřeně (Azoulay E, Schlemmer B. Diagnostic strategy in cancer patients with acute respiratory failure. 

Intensive Care Med, 2006;32:808-22)
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Indications to ECMO „bridge“ 

- 1.) Cardiogenic shock, CPR

- Reversible LV or RV failure

- 2.) Critical oxygenation failure: 

- ARDS

- 3.) Hypercapnic respiratory failure

- Reversible retention of CO2 , lung protection

- 4.) Barotrauma, bronchopleural communication

- Lowering of Paw, Ptp

- 5.) Airway obstruction

- Time to dg. and treatment

- 6.) On waiting list for lung Tx

- Avoiding intubation and complications, bridge to Tx
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Hypoxaemia and hypercapnia –

when nothing works
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Indications to ECMO – ELSO guidelines
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Hypoxic respiratory failure:

- Estimated mortality > 50%

PaO2/FiO2 <150, Murray 2-3

- Estimated mortality > 80%

PaO2/FiO2 <80, Murray 3-4

Retention CO2, PaCO2 > 80 mmHg

Air-leak (barotrauma)

Age < 65 years

IPPV up to 7 days

Blocked airway

Cardiorespiratory collapse

Reparable lung disease

Call KARIM VFN

VV-ECMO insertion
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Patroniti M, et al: Intensive Care Med 2011

ECMO…..in/on time !

Contraindications to VV ECMO:

Absolute:

• IC bleeding, stroke

• hypoxic cardiac arrest

• irreversible lung damage, incurable disease

• severe heart failure, cardiogenic shock

• severe pulmonary hypertension (PAPm > 50 mmHg)

Relative:

• age > 75 years

• obesity with a BMI over 40

• aggressive IPPV ≥ 7 days

• advanced liver disease

• trauma with extensive bleeding

• hemorrhagic diathesis and severe thrombocytopenia



www.karim-vfn.cz

H1N1 a ECMO: ANZICS, Sept.2009, JAMA

2.6 ECMO cases per milion population

Cca 1/3 pts

Freed DH, Henzler D, et al, 

Canadian Critical Care Trials Group. 

Can J Anaesth 2010: 168 pts with

confirmed H1N1 resp. failure, 6 

(3.6%) on ECLS, mean 15 days. 

66% long term survival

Czechia: Estimated

50-60 cases/year of 

severe respiratory

failure indicated to 

ECLS
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Diastolic heart failure referred as ARDS to ECMO

8
3 days later on diuretics, 

propafenon and NAD

- LA ESV 

50 ml/m2

- E/E´ 21 
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Severe cardiorespiratory failure: VV or VA ? 

- Viral myocarditis, pericarditis – viral
replication in heart muscle (Greaves K, et 
al: Arch Intern Med 2004)

- Relation to „sudden heart failures“ in 
patients with H1N1
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VV or VA cannulation ? 

Viral pneumonitis – primary ARDS

Pneumococcal or G- sepsis (2011…)  

-typically in imunocompromised

-Pneumococcus, Klebsiella, Staph. aureus….

Risk of septic cardiomyopathy (incidence of 15-60%; Vieillard-
Baron A, et al. Crit Care Med 2008)

….and hypodynamic septic shock with low CI 

Successful Use of Extra-corporeal Membrane Oxygenation in a Patient with 

Streptococcal Sepsis: A Case Report and Review of Literature

Pořízka M.1, Kopecký P.1, Prskavec T.2, Kunstýř J.1., Rulíšek J.1, Balík M.1

Prague Medical Report 2015, 116(1):57-63.
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Right ventricular failure: Primary or obstructive, 

secondary to severe respiratory failure

- ARDS: ACP up to 33% (Jardin F,  Intensive Care Med 2007) 

- Pplat < 27 mbar only 13% 

- Survival on IPPV linearly related to EF_RV (Steltzer H, et al: Anaesthesia 
1994)

- ACP as an indication to VA-ECMO ! 
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N = 352 ARDS patient (1980-2006),     101 ACP 

cases

Pplat (cmH2O)

%

Jardin F, Vieillard-Baron A. INT CARE MED 2007

N = 352 ARDS 

patient (1980-2006), 

101 ACP cases

ACP 13%                              

for Pplat < 27 

cmH2O
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ACP during conventional therapy of ARDS –

indication to VA-ECMO
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O2

pump

oxygenator

a. fem.

ivc

ECLS as a combined

haemodynamic and 

respiratory support:         

VA-ECMO 
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VV ECMO, Qb 3-7 l/min 
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VV ECMO cannulation

Cannulas SVC 18-23F, IVC 22-29F
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2x single lumen or 1x double lumen
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Avoiding recirculation of oxygenated blood –

echocardiographic monitoring 



www.karim-vfn.cz

Ventilation and CO2: SGF flow

Oxygenation: FiO2
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Qb and gases: ECMO / CO (target > 60%)        
- impact on peripheral DO2

- increase of CO2 < 2.5-3 l/min
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CO2 and SGF !…..but 700-1000 ml/min Qb as a 

minimum (PALP Maquet, 0.98 m2, polymethylpenten)
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ECMO a krvácivé komplikace
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- Capping of UFH infusion at 15 IU/kg.h

- Arlt M, et al, Resuscitation 2010: 10 patients at

high risk of bleeding on heparin free VV-ECMO, 

60% long term survival
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CESAR study:

6 months follow up

21

67%                    versus                47%

Peek GJ, Lancet 2009
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VV-ECMO u H1N1
British 4 ECMO centers

demonstrated 25% 

hospital mortality in

VV-ECMO vs 50% in 

the conservative arm
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- Noah MA, et al: 

JAMA 2011, 

306: 1659-1668

- Matching based 

on 

- Demographic 

data

- Physiological 

data

- Comorbidities
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• 14 HO pacientů (17 setů) - 3x VA ECMO, 11x VV ECMO

• věk 31 let (22 – 51)

• median trombo 35 (26 – 51), leuko 2,1 (1,8 – 25,5)

• 5/14 krvácivé komplikace

• ICU přežití 59%, přežití do dimise 50%, follow up s 

mediánem 36 měsíců - 100%
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- 100% ICU mortalita u AlloSCT on ECMO

- …..48% ICU mortalita „IPPV bez ECMO“ AlloSCT KARIM VFN 

26



www.karim-vfn.cz

ECMO u pediatrických 

HO pacientů 

- 29 pacientů z ELSO registru < 18 let

- VA u 17, VV u 11, z toho 3 konverze z 

VV do VA

- Mortalita 90%

- 23 (79%) na ECMO

- 6 (21%) dekanylováno

- 3 propuštěni z nemocnice (10%) 
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- 7 zemí, 10 center (>20 ECMO/rok)

- zařazeno 203 pacientů/7let (192x VV 

ECMO, 9x VA ECMO, 2 x VAV ECMO)

- 6 měsíční přežití 30%

- ECMO < 30 dní od stanovení dg…sig. 

lepší prognóza

- Věk, paCO2, trombopenie, driving

pressure (Pplat-PEEP)……sig. horší 

prognóza přežití  
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IDEA study - pacienti
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IDEA study results

• 85 pacientů (42%) – odpojeno od ECMO

• 69 pacientů (34%) – propuštěno z ICU

• 60 pacientů (30%) – přežití > 6 měsíců (medián ECMO 8 dní, 

UPV 17 dní, v nemocnici 57 dní) 

• Orgánová transplantace – 40% přežití

• Kortikosteroidy, imunosuprese – 37%

• AIDS – 26%

• Hem. onko – 24%

• Solidní nádory – 20%

• Komplikace: krvácení – 36%, kanylová infekce 10%, VAP – 50%
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IDEA study: srovnání studijní kohorty s 

matched non-imunosupressed ECMO controls

• ECMO ARDS PaO2/FiO2 <100

• 136 imunokompromitovaných (70% 6m. mortalita) x   94 

neimunokompromitovaných pacientů (26% 6m. mortalita)

• 80 párů dle PRESERVE score => nezávislé prediktory 

mortality 

• Imunokompromis, OR 5.72 (95% CI 2.67–12.22); P<0.0001

• Věk

• Vyšší driving pressure
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VV/VA ECMO in airway obstruction

33Respir Care 2012, 57:646-9
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Hypercapnic respiratory failure in obstructed 

airway

13:42h

pH 7,009

pO2 

(kPa)

27,6

pCO2 

(kPa)

15,33

BE -9,2

HCO3 17,3

SpO2 98,6%

• ♂ 19 years

• Dysphagia, 

dyspnea

• Tumour of

mediastinum

for biopsia

• Periproced. 

tracheal 

obstruction, 

atelectasis R 

lung

• Suction cath

into L main 

bronchus



www.karim-vfn.cz

Stenting on VV-ECMO

Emergency V-V ECMO

Excision of supraclavicular 

lymph nodes

Dg. T-cell lymphoma

D2: started chemoterapy

CS+CHOP

D3: Y stent, V-V ECMO

explanted

D4: extubated

D6: discharged from ICU to 

haematology

D18: stent extraction
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- V-V ECMO: Single site

access

- Prevention of

- Sedation

- VILI 

- VAP

- Deterioration of RV and PAH 

- Fuehner T, et al: ECMO as a 

bridge to LTx. AmJRCCM

2012: 6 month mortality 

improved by 30%

- Javidfar J, et al: 

CurrOpinOrganTransplant

2012 

Pacient on waiting list for lung transplant
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ECMO u onkologického či imunosuprimovaného

pacienta ANO!, ale individualizace indikací:

• Onkol plán, dependence na imunosupresi

• Trombopenie, koagulopatie

• Předpokl. čas na ECMO/ rychlost reverzibility prim. příčiny

• Věk a performance status

• Doba IPPV, orgánová selhání
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