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인공호흡기와 승압제에 반응하지 않는 호흡 부전 및 쇼크를
동반한 중증 패혈증 환자에서 extracorporeal membrane 

oxygenation (ECMO)과 continuous veno-venous 
hemofiltration (CVVH) 병용 요법의 치료효과
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Background : Severe sepsis or septic shock is nearly fatal, especially in patients with refractory respiratory and/ 

or circulatory failure unresponsive to optimal standard therapy. ECMO might provide the potential benefits of 

improving organ perfusion and oxygenation in sepsis patients with refractory hypoxia or circulatory collapse via 

introduction of an artificial oxygenator and circulation of blood by either veno-venous or veno-arterial pump- 

driven support. However, ECMO could not manage fluid overload and has been shown to increase inflamma-

tory cytokines, which could aggravate sepsis induced organ damage. In contrast, CVVH could be beneficial in 

the treatment of sepsis by management of fluid balance and modulation of inflammatory mediators of sepsis. 

Therefore, in this pilot study, we evaluated the effect of combined use of ECMO and CVVH for refractory 

respiratory and/or circulatory failure in life-threatening sepsis. 

Method : ECMO (maximum flow, 4.6±0.7 L/min) and CVVH (ultrafiltration rate, 2000 mL/hr) were applied 

concomitantly in 10 severe sepsis or septic shock patients (49±18 yr; male, n=9) with ventilator unresponsive 

hypoxia (n=4, veno-venous ECMO) or vasopressor unresponsive shock (n=6, veno-arterial ECMO). Patients 

with terminal cancer and irreversible major organ damage were excluded from the study. 

Results : The mean APACHE II score was 33.4±5.4 with expected mortality of 77±11%. Eight patients were 

successfully weaned from the ECMO, and 5 of them survived to discharge. Overall survival rate was signifi-

cantly higher than expected survival rate based on APACHE II score (50% versus 23 %, p=0.042, nonparametric 

chi-square test). The mean duration of ECMO was 9.3±6.3 days and the mean ICU stay was 35±26 days. 

In one patient, low extremity ischemic necrosis was developed as a possible complication of arterial cannula-

tion. 

Conclusion : In sepsis patients with ventilator unresponsive hypoxia or vasopressor unresponsive shock, com-

bined use of ECMO and CVVH was associated with increased overall survival. In severe sepsis or septic shock 

patients with refractory respiratory and/or circulatory failure, survival could be improved by combined use of 

ECMO and CVVH. Further prospective or large-scale studies are required.
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