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Objective: Extracorporeal membrane oxygenation is used to 
support children with respiratory failure. When extracorporeal 
membrane oxygenation duration is prolonged, decisions regarding 
ongoing support are difficult as a result of limited prognostic data.

Design: Retrospective case series.
Setting: Multi-institutional data reported to the Extracorporeal 

Life Support Organization Registry.
Patients: Patients aged 1 month to 18 yrs supported with extra-

corporeal membrane oxygenation for respiratory failure from 1993 
to 2007 who received support for ≥21 days.

Interventions: None.
Measurements and Main Results: Of the 3213 children support-

ed with extracorporeal membrane oxygenation during the study 
period, 389 (12%) were supported ≥21 days. Median patient age 
was 9.1 months (interquartile range, 2.5–41.7 months). Median 
weight was 6.7 kg (interquartile range, 3.5–15.8 kg). Survival for 
this group was 38%, significantly lower than survival reported for 
children supported ≤14 days (61%, p < .001). Among children sup-
ported with extracorporeal membrane oxygenation for ≥21 days, no 
differences were found between survivors and nonsurvivors with 

regard to acute pulmonary diagnosis, pre-extracorporeal mem-
brane oxygenation comorbidities, pre-extracorporeal membrane 
oxygenation adjunctive therapies, or pre-extracorporeal mem-
brane oxygenation blood gas parameters. Only peak inspiratory 
pressure was significantly different in survivors. Complications 
occurring on extracorporeal membrane oxygenation were more 
common among nonsurvivors. The use of inotropic infusion (odds 
ratio 1.64; 95% confidence interval 1.07–2.52), acidosis (pH <7.2) 
during extracorporeal membrane oxygenation (odds ratio 2.62; 
95% confidence interval 1.51–4.55), and male gender (odds ratio 
1.95; 95% confidence interval 1.21–3.15) were independently as-
sociated with increased odds of death.

Conclusion: Survival declines with duration of extracorporeal 
membrane oxygenation. Male gender and inadequate cardiore-
spiratory status during extracorporeal membrane oxygenation in-
creased the risk of death. Prolonged support with extracorporeal 
membrane oxygenation appears reasonable unless multiorgan 
failure develops. (Pediatr Crit Care Med 2012; 13:e249–e254)
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Extracorporeal membrane oxy-
genation (ECMO) has been 
used successfully to support or 
“rescue” children with severe 

acute respiratory failure who fail less in-
vasive support modes (1–6). A study from 
the mid-1990s by Green et al (4) sug-
gested that ECMO conferred a survival 
benefit in children with acute respiratory 
failure. Although management of respi-
ratory failure has since changed, large 
variability between and within institu-
tions remains, thus limiting accurate 

risk assessment for children treated 
with conventional ventilator manage-
ment or ECMO (7–10). ECMO carries 
with it profound risk resulting from the 
requirement of large-bore catheters, sys-
temic anticoagulation, and the danger 
of thromboemboli, especially in patients 
supported on venoarterial ECMO (11). 
Outcomes of patients on ECMO may also 
be affected by the vagaries of the primary 
illness, underlying comorbidities, su-
perinfection, and mechanical complica-
tions (5). The risk of death and disability 

increases with ECMO-associated com-
plications, (9–13) and decreased survival 
has been reported with increasing dura-
tion of the ECMO course (5).

A recent review of the Extracorporeal 
Life Support Organization (ELSO) 
database demonstrated that mortal-
ity increased significantly after 2 wks of 
mechanical ventilation before ECMO, 
although earlier studies suggested that 
1 wk of ventilation increased the risk of 
death from ventilator-associated lung in-
jury (1, 5). It remains unclear how such 
pre-ECMO factors affect the time course 
of prolonged use of ECMO. Another con-
cern in children with respiratory failure 
who are supported for many weeks is at 
what point does the chance of survival 
become exceedingly small and the risks 
of continued ECMO support outweigh  
potential benefits.

A small but clinically significant  
proportion of children supported with 
ECMO for respiratory failure have ECMO 
courses of >21 days. We chose to review 
retrospectively the ELSO registry for 
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children with courses of ECMO lasting 
≥21 days to evaluate this group both for 
survival and factors associated with mor-
tality, especially to see if a time point 
existed when ECMO survival dropped to 
nearly zero.

MATERIALS AND METHODS

ELSO collects case data from over 115 
ECMO centers worldwide through volun-
tary reporting. Data include patient de-
mographics, the primary indication for 
ECMO support designated as “pulmonary,” 
“cardiac,” or “E-CPR” and ECMO support 
data. The ELSO registry (Ann Arbor, MI) 
was queried for all pediatric patients ≤18 
yrs of age treated for a primary pulmo-
nary indication (n = 3717) from January 
1, 1993, to December 31, 2007. Exclusion 
criteria included ECMO age <30 days (n = 
432) and lack of a valid respiratory diagno-
sis verified by International Classification 
of Diseases, 9th Revision coding (14) (n 
= 13). For patients with multiple courses 
of ECMO, only the index exposure was in-
cluded. Analyses and reports of the ELSO 
database including this report are ap-
proved by the Registry Committee of ELSO 
and as analyses of deidentified data by the 
University of Michigan institutional review 
board.

Primary diagnosis International Class-
ification of Diseases, 9th Revision codes as 
well as secondary diagnoses and Current 
Procedural Terminology codes were examined 
independently by two investigators (LZ, SB) 
who assigned a primary respiratory diagno-
sis. Disagreements (n = 68) were resolved by 
a third investigator (TB). In a similar fashion, 
diagnosis codes were also used to determine 
11 comorbid conditions.

For statistical analysis, ECMO support 
was classified as venovenous or venoarterial. 
Children converted to a different mode (ve-
novenous–venoarterial or venoarterial–ve-
novenous) were classified under their final 
mode. Patients were compared with survival to 

hospital discharge being the primary outcome 
measure.

Statistical Analysis. Categorical variables 
were analyzed using a Fisher’s exact test or 
Pearson chi-square test, whereas continuous 
variables were analyzed using a Mann-Whitney 
U test or the Kruskal-Wallis test when com-
paring more than two groups. All statistical 
analysis was performed using SPSS 19.0 for 
Macintosh (Chicago, IL). Significance was de-
termined as p < .05.

Candidate variables for inclusion in a 
multivariable logistic regression model to 
evaluate factors associated with mortality 
before hospital discharge were chosen from 
those that differed by death in the bivariate 
analysis. Criteria for variable selection were 
set at a p value of ≤ .1. A forward selection 
process was used for entry of variables into 
the model. Exclusion criteria were p < .05. 
The variable of pre-extracorporeal cardio-
pulmonary life support pH was divided into 
lowest quartile (pH ≤7.22), middle two quar-
tiles (pH 7.221–7.389), and highest quartiles 
(pH ≥7.39). The variable pre-extracorporeal 
cardiopulmonary life support peak inspira-
tory pressure (PIP) was also divided into the 
lowest quartile (PIP ≤35 cm H2O), middle two 
quartiles (PIP >35 to <54 cm H2O), and high-
est quartile (≥54 cm H2O). All data were re-
ported as frequency (n) with proportion (%) 
or median values with interquartile range 
(25th–75th percentile) unless otherwise 
specified.

RESULTS

Patient Demographic, Respiratory 
Diagnosis, and Comorbid Conditions. 
During the study period, 389 (12%) of 
the 3213 children had an index course of 
ECMO for respiratory failure that lasted 
≥21 days of support (Table 1). Median 
patient age in the prolonged support 
group was 9.1 months (interquartile 
range, 2.5–41.7 months) and median 
weight was 6.7 kg (interquartile range, 
3.5–15.8 kg). Survival rates for children 

supported for ≥3 wks was 38%, signifi-
cantly lower than for patients supported 
≤2 wks (61%) and for those receiving 
2–3 wks of bypass (53%). Figure 1 shows 
the rate of survival to discharge for pa-
tients remaining on their index course 
by days on ECMO for all children. By 
45 days of support, survival was 27%  
(n = 22). No patient survived >52 days 
on ECMO.

Table 2 lists the primary diagnoses 
and comorbidities for children supported 
with ECMO ≥21 days by hospital survival. 
No differences were found in survival 
when analyzed by primary pulmonary di-
agnoses (p = .10). Only children with as-
piration pneumonitis had survival >50%. 
Patients in the groups “acute respira-
tory failure, nonacute respiratory distress 
syndrome,” and “other” had the lowest 
survival.

Pre-ECMO comorbidities did not dif-
fer significantly by survival. Twenty-nine 
percent of patients had at least one co-
morbidity (Table 2). The most common 
comorbidities were renal failure (12%) 
and chronic lung disease (10%). Although 
the number of children with immune de-
ficiencies was low, their survival exceeded 
50%. No patient with single ventricle, 
myocardial disease, liver failure, or who 
received a hematopoietic stem cell trans-
plant survived but, again, their numbers 
were small.

Ventilator Settings and Pre-ECMO 
Therapies. The median duration of me-
chanical ventilation before ECMO initia-
tion in both groups was approximately 
6 days. Pre-ECMO duration of mechani-
cal ventilation was not associated with 
hospital survival (Table 3). Survival was 
not associated with duration of pre-
ECMO ventilation. Mode of ventilator 
support was not associated with survival 
in the children who received prolonged 
ECMO support and likewise survival did 
not significantly differ when examining 
ECMO mode. Adjunctive therapies used 
before the institution of ECMO did not 
differ between survivors and nonsurvi-
vors (Table 3).

Pre-ECMO ventilator settings did not 
differ between survivors and nonsurvi-
vors except for the level of PIP, which 
was significantly higher in the nonsur-
vivor group (Table 4). Furthermore, no 
differences were noted between survival 
and death in blood gas data. Patients in 
both groups demonstrated respiratory 
acidosis with partial metabolic com-
pensation. Indicators of gas exchange 
(PaO2, oxygenation index, PaO2/Fio2) 

Table 1. Demographic features of children supported with extracorporeal membrane oxygenation for 
acute respiratory failure for ≥21 days by hospital survival

 
Survivors  
(N = 148)

Nonsurvivors 
(N = 241) p 

Gender, no. (%)    
 Female 85 (57) 109 (45) .013
 Male 57 (39) 125 (52)  
 Missing 6 (4) 7 (3)  
Age, months, median (interquartile range) 8.7 (2.3–39.5) 12.4 (2.7–61.0) .23
Age groups, no. (%)   .60
 1 month to 1 yr 82 (55) 118 (49)  
 1–5 yrs 38 (26) 62 (26)  
 5–10 yrs 10 (7) 22 (9)  
 10–18 yrs 18 (12) 39 (16)  
Weight, kg, median (interquartile range) 6.0 (3.4–15.0) 8.4 (3.9–20.0) .15
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showed poor oxygenation despite high 
ventilator settings.

Complications. Both groups had high 
rates of complications while on ECMO, 
including circuit complications (Table 5). 
Seizures but not central nervous system 
hemorrhage occurred more frequently 
among nonsurvivors. Nonsurvivors had a 
significantly higher rate of renal dysfunc-
tion but not receipt of renal replacement 
therapies. Receipt of inotropic infusions, 

acidosis (pH <7.20), and pulmonary 
hemorrhage were more common among 
children who died. Importantly, although 
the rate of infection among survivors and 
nonsurvivors did not differ by survival, 
the rate of infection exceeded 40% in 
both groups. The total number of com-
plications by group differed significantly 
between groups when divided into three 
or less and more than three complications 
(49% vs. 62%).

Independent Predictors of Mortality. 
A multivariable logistic regression model 
was developed to evaluate patient demo-
graphics and pre-ECMO support charac-
teristics independently associated with 
mortality (Table 6). Male gender, receipt 
of inotropic infusions, and acidosis while 
on ECMO increased the odds of death.

DISCUSSION

When ECMO support becomes pro-
longed, the decision to continue often 
proves difficult because few data exist to 
help clinicians prognosticate accurately 
and guide clinical decisionmaking. In 
this cohort of children with respira-
tory failure supported with ECMO for a 
prolonged duration (≥21 days), survival 
varied inversely with time on ECMO, con-
tradicting the earlier findings published 
in the mid-1990s in which survival ac-
tually increased in the patients with the 
longest ECMO runs (15). Furthermore, 
there appeared to be no ECMO dura-
tion at which a distinct survival stepoff 
occurred but no patient in this cohort 
survived >52 days on ECMO (n = 9). So 
although survival falls steadily with in-
creasing ECMO duration, the survival 
still exceeded 30% after 4 wks of ECMO 
support and 27% survived after 45 days 
of support. A few variables were indepen-
dently associated with increased odds for 
death and included male gender, receipt 
of inotropic infusions on ECMO as well as 
persistent acidosis despite bypass.

Although these data do not provide a 
roadmap as to which point to abandon 

Figure 1. A, Survival of patients to discharge as a function of days on extracorporeal membrane oxygenation (ECMO) for all pediatric patients supported with 
ECMO for respiratory failure from 1993 through 2007 (n = 3160). B, Natural log of the numbers of patients remaining on ECMO support by days on ECMO.

Table 2. Primary diagnosis and comorbidities supported with extracorporeal membrane oxygenation 
for acute respiratory failure for ≥21 days by hospital survival

 

Survivors 
(N = 148) 
No. (%)

Nonsurvivors 
(N = 241)  
No. (%)

Percent 
Survival 

Primary diagnosis, no. (%)    
 Acute respiratory failure, nonacute respiratory 

distress syndrome
17 (11) 53 (22) 24

 Bacterial pneumonia 27 (18) 41 (17) 40
 Viral pneumonia 67 (45) 86 (36) 44
 Acute respiratory distress syndrome 10 (7) 19 (8) 34
 Aspiration pneumonia 14 (9) 12 (5) 54 
 Pertussis 6 (4) 13 (5) 32
 Pneumocystis pneumonia 2 (1) 4 (2) 33
 Other 5 (3) 13 (5) 28
Comorbidities, no. (%)    
 Renal failure 11 (7) 34 (14) 24
 Chronic lung disease 17 (11) 23 (10) 43
 Coronary heart disease—two ventricle 5 (3) 11 (5) 31
 Coronary heart disease—single ventricle 0 (0) 4 (2) 0
 Cardiac arrest 2(1) 2 (1) 50
 Cardiomyopathy/myocarditis 0 (0) 3 (1) 0
 Cancer 4 (3) 5 (2) 44
 Hematopoietic stem cell transplant 0 (1) 4 (2) 0
 Immunodeficiency 4 (3) 3 (1) 57
 Transplant 2 (1) 1 (0) 67
 Liver failure 0 (0) 6 (2) 0
 Any comorbidity 42 (28) 72 (30) 37
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ECMO support, they do suggest that a 
long-term ECMO course can be met with 
>25% to 30% survival to discharge in all 
comers.

Pre-ECMO patient demographic char-
acteristics did not influence outcome in 
this cohort except for gender. Previous 
studies found that age but not gender 
was associated with mortality (1, 5, 6, 15, 
16). The lack of an association with age 
may have been related to the relatively 
small numbers of patients in this study 
compared with the prior study evaluat-
ing outcomes in all patients supported 
with ECMO for acute respiratory failure 
(5). Underlying pulmonary diagnosis and 
comorbidities did not influence mortality, 
which contrasts with the findings in the 
entire pediatric respiratory failure ELSO 
cohort (5). A small number of patients 
had cardiac comorbidities. Although 
these children may have not had simple 
respiratory failure, their survival rate did 
not differ significantly compared with 
other patients in this cohort or in the 
study of all children placed on ECMO for 
respiratory failure. In an earlier study, 
patients with acute respiratory distress 
syndrome as a result of sepsis, pertus-
sis, and fungal infections had increased 
odds of death, whereas those with status 
asthmaticus, aspiration, and respira-
tory syncytial virus had decreased odds 
of death (5). Furthermore, pre-existing 
comorbidities including liver failure, 
cancer, renal failure, and prior cardiac 
arrest were also shown to increase mor-
tality (5). Nearly one-third of all patients 
had a chronic comorbidity, and although 
chronic lung disease and renal failure 
were the most common, the comorbid-
ity subgroups tended to be small in this 
cohort. Additionally, the rate of comor-
bidities has been shown to be increasing 
among children supported with ECMO 
for respiratory failure (5). Although pre-
existing comorbidities and pre-ECMO 
therapies did not influence survival in pa-
tients supported with ECMO for >3 wks, 
they may have played a role in the need 
for prolonged ECMO and as such would 
have decreased survival. A curious find-
ing was the higher rate of survivors who 
received pre-ECMO cardiopulmonary re-
suscitation compared with nonsurvivors 
(6% vs. 1%), which was not statistically 
significant. This finding most likely rep-
resents a function of the small numbers 
of patients in this study but should be fol-
lowed in future studies.

Just as pre-ECMO patient character-
istics did not affect outcome, pre-ECMO 

Table 3. Pre-extracorporeal membrane oxygenation mechanical ventilator support and adjunctive 
supported with extracorporeal membrane oxygenation for acute respiratory failure for ≥21 days by 
hospital survival

Survivors
(n = 148)

Nonsurvivors
(n = 241) p 

Pre-ECMO duration of mechanical ventilation, hrs, 
median (interquartile range)

147 (72–236) 142 (59–231) .27

Pre-ECMO duration of mechanical ventilation, no. (%)   .060
 0–1 days 8 (5) 26 (11)  
 1–3 days 30 (20) 45 (19)  
 3–7 days 40 (27) 75 (31)  
 7–14 days 47 (32) 49 (20)  
 >14 days 14 (9) 29 (12)  
 Missing 9 (6) 17 (7)  
Ventilator type, no. (%)   .89
 Conventional mechanical ventilation 58 (39) 98 (41)  
 High-frequency oscillatory ventilation 75 (51) 123 (51)  
 Missing 15 (5) 2018 (7)  
ECMO mode, no. (%)   .99
 VA 87 (59) 141 (58)  
 VV 22 (15) 36 (15)  
 VV—double lumen 18 (12) 27 (12)  
 VV-VA 18 (12) 28 (12)  
 VA-VV 1 (1) 3 (1)  
 Missing 2 (1) 6 (2)  
Combined ECMO modes   .85
 All VA modes 88 (59) 144 (60)  
 All VV modes 58 (39) 91 (38)  
 Missing 2 (1) 6 (2)  
Pre-ECMO therapies, no. (%)
 Inhaled nitric oxide 30 (20) 32 (13) .07
 Surfactant 4 (3) 6 (2) .90
 Neuromuscular blocking agents 35 (24) 55 (23) .85
 Inotropes/vasopressors 51 (34) 80 (33) .80
 Vasodilator 10 (7) 18 (7) .79
 Bicarbonate 13 (9) 17 (7) .54
 Tromethamine 4 (3) 2 (1) .15
 Cardiopulmonary bypass 2 (1) 3 (1) .93
 Pre-ECMO cardiopulmonary arrest 9 (6) 2 (1) .91

ECMO, extracorporeal membrane oxygenation; VA, venoarterial; VV, venovenous.

Table 4. Pre-extracorporeal membrane oxygenation—Ventilator and blood gas settings supported with 
extracorporeal membrane oxygenation for acute respiratory failure for ≥21 days by hospital survival

Ventilator Settings,  
Median (interquartile range)

Survivors  
(N = 148)

Nonsurvivors   
(N = 241) p No.

Intermittent mandatory ventilation 20 (8–34) 20 (8–35) .91 345
Fraction of inspired oxygen 1.0 (1.0–1.0) 1.0 (1.0–1.0) .95 378
Peak inspiratory pressure 41 (34–51) 45 (36–54) .03 335
Positive end-expiratory pressure 10 (8–14) 10 (7–15) .71 222
Mean arterial pressure 25 (20–30) 26 (20–32) .50 287
Gas exchange data, median (interquartile range)     
 pH 7.31 (7.24–7.39) 7.31 (7.21–7.40) .57 383
 Arterial partial pressure of carbon dioxide, torr 56 (45–69) 58 (45–78) .30 380
 Arterial partial pressure of oxygen, torr 51 (42–65) 49 (40–61) .25 378
 Serum bicarbonate, mEq/L 28 (23–35) 27 (22–33) .39 343
 Oxygen saturation, % 85 (77–91) 82 (72–90) .13 351
 Oxygenation index 47 (33–63) 48 (34–67) .63 283
 Arterial partial pressure of oxygen/fraction of 

inspired oxygen, torr
54 (43–67) 51 (41–67) .16 371

 Oxygen saturation/faction of inspired oxygen, torr 88 (77–96) 84 (72–93) .16 345

Nos. vary as a result of missing data (range, 222–383).
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therapies also had no independent asso-
ciation with mortality. The pre-ECMO PIP 
increased odds of death in the univariate 
analysis but did not remain significant 
in the multivariable analysis. Still, peak 
ventilator pressures in this series before 
extracorporeal cardiopulmonary life sup-
port reached concerning levels, exceed-
ing recommended pressures for patients 
with acute respiratory distress syndrome 
(17, 18). The use of such high distend-
ing ventilator pressures almost certainly 
contributes to lung injury. Previous stud-
ies showed oxygenation index, which 
includes mean airway pressure but not 
PIP, predicted mortality in children with 
respiratory failure (19, 20). The median 
oxygenation index is this study was 47 and 
three-fourths of these children had an 

oxygenation index of ≥33. Furthermore, 
duration of mechanical ventilation before 
ECMO has been shown to correlate with 
mortality but we did not find this to be the 
case. An early study found that mortality 
increased after 1 wk of mechanical venti-
lation, whereas more recent data suggest 
that mortality does not rise significantly 
until 2 wks of pre-ECMO ventilation (1, 
5). So, the influence of pre-ECMO therapy 
may wane with time on ECMO, although 
a previous study suggested that duration 
of mechanical ventilation may influence 
duration of ECMO (15). Neither ventilator 
type nor ECMO mode influenced outcome 
among pediatric patients with prolonged 
support.

In contrast to the pre-ECMO therapies, 
complications occurring during ECMO 

support were common and were associ-
ated with mortality. Nearly all patients 
had at least one complication, whereas 
two such complications, receipt of ino-
tropic infusion and acidosis despite by-
pass, were independently associated with 
mortality. These complications suggest 
ongoing cardiorespiratory derangement 
despite ECMO support, which may ex-
plain their effect on outcome. In the study 
by Green et al (15), ECMO complications 
did not influence either outcome or du-
ration of ECMO and were not reported in 
the study by Zabrocki et al (5). Bleeding 
and mechanical complications have also 
been shown to increase duration of ECMO 
support (15). The high rate of complica-
tions in this population despite their lim-
ited influence on outcome remains rather 
concerning especially, because more than 
three complications was associated with 
death in the univariate analysis. Although 
this finding did not remain significant in 
the multivariate analysis, multiple com-
plications may contribute to longer runs 
and may increase long-term sequelae.

This study is subject to several limi-
tations with the most prominently being 
its retrospective nature. Data are col-
lected and entered retrospectively into 
the ELSO registry. Limitations exist in 
the data capture of the registry; for in-
stance, ventilator settings do not include 
either tidal volumes or plateau pressures. 
Furthermore, the relative timing and du-
ration of certain variables such as com-
plications or duration of high ventilator 
settings are not recorded. No standard-
ization occurs regarding which children 
receive ECMO support and the large vari-
ability between and within ECMO centers 
limits risk assessment for children treat-
ed conventionally or with ECMO. Also, 
ELSO does not release data on individual 
centers so institutional idiosyncrasies 
could not be evaluated. Additionally, a 
large percentage of the patients had di-
agnoses that are rather nonspecific (e.g., 
the acute respiratory failure, nonacute re-
spiratory distress syndrome, and “other” 
categories”). Finally, data on quality of 
survival and residual respiratory function 
are lacking, which is important because 
they may differ greatly from patients sup-
ported for briefer periods of time, espe-
cially given the frequent complications 
on ECMO.

CONCLUSIONS

Survival declines with prolonged 
ECMO support but does so gradually. 

Table 5. Complications occurring while on extracorporeal membrane oxygenation in patients 
supported with extracorporeal membrane oxygenation for acute respiratory failure for ≥21 days by 
hospital survival

 
Survivors 
(n = 148)

Nonsurvivors 
(n = 241) p

Complication, no. (%)    
 Mechanical 99 (67) 164 (70) .81
 Hemorrhage 72 (49) 132 (55) .24
Neurologic    
 Seizures 11 (7) 36 (15) .03
 Central nervous system bleeding 8 (5) 22 (9) .18
Renal    
 Renal 23 (16) 59 (24) .04
 Dialysis 40 (27) 78 (32) .27
 Filtration 40 (27) 88 (36) .053
Cardiac    
 Cardiac arrest 9 (6) 26 (11) .12
 Hypertension 34 (23) 60 (25) .67
 Tamponade 5 (3) 7 (3) .79
 Inotropic infusions 74 (50) 157 (65) .003
 Patent ductus arteriosus 0 (0) 3 (1) .17
Other    
 Infection 61 (41) 107 (44) .54
 Neutropenia 5 (3) 8 (3) .98
 Metabolic acidosis (pH <7.20) 20 (14) 75 (31) < .001
 Pulmonary hemorrhage 14 (9) 41 (17) .048
 Pulmonary air leak 36 (24) 77 (32) .11
Total extracorporeal membrane oxygenation complications   .026
 0 7 (5) 11 (5)  
 1–3 69 (29) 80 (33)  
 >3 72 (49) 150 (62)  

Table 6. Multivariable regression model showing predictors of death in patients supported with 
extracorporeal membrane oxygenation for acute respiratory failure for ≥21 days by hospital survival

 Odds Ratio
95% Confidence 

Interval

Pre extracorporeal membrane oxygenation factors   
 Male gender 1.95 1.21–3.15
Extracorporeal membrane oxygenation factors   
 Inotropic infusions 1.64 1.07–2.52
 Acidosis (pH <7.20) 2.62 1.51–4.55
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Complications on ECMO were com-
mon, but few factors increased the odds 
of mortality, especially pre-ECMO di-
agnoses or therapies. Thus, physicians 
should be cautiously optimistic with 
prolonged ECMO runs while assiduously 
attempting to prevent ECMO complica-
tion. Inadequate cardiorespiratory status 
during ECMO as evidenced by acidosis 
and receipt of inotropic support during 
ECMO appears to decrease survival odds 
and may be important when discussing 
prognosis and the benefits of continued 
ECMO support.
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