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Extracorporeal Membrane Oxygenation Support 
in a Patient with Status Asthmaticus
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Status asthmaticus is a rare, fatal condition, especially in children. Sometimes respiratory support is insufficient with 
a mechanical ventilator or medical therapy for patients with status asthmaticus. In such situations, early ex-
tracorporeal membrane oxygenation application is a useful method for treating refractory respiratory failure. We re-
port on a case of a six-year-old, male child who underwent venovenous extracorporeal membrane oxygenation sup-
port for refractory status asthmaticus.
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CASE REPORT

A six-year-old, male child with intubation status was trans-

ferred to us from another hospital. The patient had no medi-

cal history except for having had atopic dermatitis. He had 

been admitted to the previous hospital five days earlier due 

to fever and dyspnea. He was diagnosed with asthma and 

suspected pneumonia and was treated with antibiotics, bron-

chodilator nebulizers, and steroids. However, these treatments 

were ineffective. The patient was transferred to the intensive 

care unit after intubation was performed as his dyspnea had 

intensified with carbon dioxide (CO2) retention, as seen on 

arterial blood gas analysis (ABGA). Following admission to 

our hospital, the patient experienced severe respiratory failure 

even though he was on conventional ventilator support (Table 

1). We decided to perform an early application of venove-

nous extracorporeal membrane oxygenation (ECMO) for res-

piratory support. The patient's body weight was 20 kg, and 

his height was 119 cm. An outflow catheter (22 Fr; DLP, 

Medtronic Inc., Minneapolis, MN, USA) was inserted via the 

right internal jugular vein, and an inflow catheter (16 Fr; 

RMI, Edwards Lifesciences LLC, Irvine, CA, USA) was in-

serted via the right femoral vein (Fig. 1). Pump flow was 

maintained at 100% to 120% of the cardiac index (2.4 

L/min/m2), and ECMO operated smoothly during the entire 

time of its use. A chest X-ray and the ABGA results showed 

marked improvement two days after application of the 

ECMO. The ECMO weaning was possible due to the sig-

nificant improvement in the ABGA results along with the 

fact that the ventilator was on the moderate setting three days 

following the application of the ECMO (Fig. 2). The total 

support time was 62 hours. Due to the patient’s continued 

improvement, extubation was performed the day after wean-

ing from the ECMO was complete. The patient made a full 
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Table 1. Arterial blood gas analysis and ventilator profiles

On 

admission

Immediately 

after ECMO 

application

Shortly 

before 

ECMO 

weaning

After 

ECMO 

weaning

Ventilator

PEEP (cmH2O)

PIP (cmH2O)

MAP (cmH2O)

FiO2 (%)

ABGA

PaO2 (cmH2O)

PaCO2 (cmH2O)

pH

SaO2 (%)

  7

 38

 20

100

 60

104

  7.06

 77

 5

31

14

70

46

45

 7.49

85

 5

25

20

50

65

40

 7.51

94

 5

PS

PS

45

70

44

 7.48

95

ECMO, extracorporeal membrane oxygenation; PEEP, peak end 

expiratory pressure; PIP, peak inspiratory pressure; MAP, mean 

airway pressure; FiO2, fraction of inspired oxygen; ABGA, ar-

terial blood gas analysis; PaO2, partial pressure of oxygen; 

PaCO2, partial pressure of arterial carbon dioxide; SaO2, satura-

tion of arterial blood; PS, pressure support mode.

Fig. 1. Chest X-ray immediately after application of extracorporeal
membrane oxygenation. There was consolidation in the left upper 
lung zone, and an outflow catheter was inserted into the right in-
ternal jugular vein (arrows). R, right.

Fig. 2. Chest X-ray obtained immediately after weaning of ex-
tracorporeal membrane oxygenation. The outflow catheter was re-
moved, and consolidation of the left upper lung zone was mildly 
improved. R, right.

Fig. 3. Chest X-ray obtained on the day of discharge. 
Consolidation of the left upper lung zone was resolved. R, right.

mental recovery, and no neurological deficit was noted on 

clinical evaluation. A brain computed tomography and elec-

troencephalography revealed no specific abnormalities. A 

Doppler sonography was performed on the catheter insertion 

sites, which revealed smooth luminal narrowing but showed 

patent vascular flow in the right internal jugular vein. The 

right femoral vein showed luminal narrowing and mild wall 

thickening, but it had patent vascular flow at the catheter in-

sertion site. The patient's transfer to the general ward was 

possible on the next day following extubation. Because of the 

continued improvement in his general condition, the patient 
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was discharged without other complications (Fig. 3).

DISCUSSION

Status asthmaticus is a rare, often fatal condition, especially 

in children. It generally requires mechanical ventilation for 

acute respiratory failure [1,2]. However, occasionally CO2 re-

moval and respiratory support are insufficient. In such sit-

uations, ECMO has been used to treat refractory respiratory 

failure [3-5]. The Extracorporeal Life Support Organization 

(ELSO) has reported a significant increase in use of ECMO 

for status asthmaticus since 1995. This rise could be the re-

sult of an increasing number of centers performing ECMO, 

an increasing regional incidence or severity of asthma, or an 

overall increasing severity of the illness [4]. According to the 

ELSO registry, 2% (n=72) of the pediatric patients treated 

with ECMO were diagnosed as status asthmaticus between 

1993 and 2007. Their survival rate was excellent (83%) com-

pared to the survival rates of other diseases requiring ECMO 

[5]. However, there are some problems with the use of 

ECMO in young children. When possible, ECMO should be 

avoided in small children because it requires percutaneous 

catheter insertion, which in turn requires skin incision and 

major vessel exposure. Small children have small vessels, 

which presents the difficultly of determining accurate vessel 

sizing and avoiding vessel injury during this procedure [3,4]. 

However, despite the difficulty in accessing vessels, ECMO 

has several advantages for treating respiratory failure in 

children. The use of ECMO in asthmatic children allows their 

lungs to rest, thereby providing time for bronchiolar relaxa-

tion, aggressive pulmonary toilet, and even a controlled bron-

choscopy, if needed for the treatment of plastic bronchitis [6]. 

In particular, venovenous ECMO offers the advantages of 

preserved pulmonary blood flow, carotid artery preservation, 

improved oxygenation of the myocardium, and physiological 

left ventricular cardiac output to provide pulsating blood flow 

and normal cerebral blood flow velocities [7]. In addition, the 

internal jugular and femoral veins are readily accessible even 

in small children.

In conclusion, early ECMO application is a useful method 

for treating pediatric patients with refractory status asthmati-

cus despite the necessity of treating them with a mechanical 

ventilator and conventional medical therapies. In our case, we 

performed early ECMO and obtained positive results.
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