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Abstract

Background: Extracorporeal membrane oxygenation (ECMO) is increasingly used to support adults with severe respira-

tory failure refractory to conventional measures. In 2011, NHS England commissioned a national service to provide ECMO

to adults with refractory acute respiratory failure. Our aims were to characterise the patients admitted to the service,

report their outcomes, and highlight characteristics potentially associated with survival.

Methods: An observational cohort study was conducted of all patients treated by the NHS England commissioned ECMO

service between December 1, 2011 and December 31, 2017. Analysis was conducted according to a prespecified protocol

(NCT: 03979222). Data are presented as median [inter-quartile range, IQR].

Results: A total of 1205 patients were supported with ECMO during the study period; themajority (n¼1150; 95%) had veno-

venous ECMO alone. The survival rate at ECMO ICU discharge was 74% (n¼887). Survivors had a lower median age (43 yr

[32e52]), compared with non-survivors (49 y [39e60]). Increased severity of hypoxaemia at time of decision-to-cannulate

was associated with a lower probability of survival: survivors had a median SaO2 of 90% (84e93%; median PaO2/FiO2, 9.4

kPa [7.7e12.6]), compared with non-survivors (SaO2 88% [80e92%]; PaO2/FiO2 ratio: 8.5 kPa [7.1e11.5]). Patients requiring

ECMO because of asthma were more likely to survive (95% survival rate (95% CI, 91e99%), compared with a survival of

71% (95% CI, 69e74%) in patients with respiratory failure attributable to other diagnoses.

Conclusion: A national ECMO service can achieve good short-term outcomes for patients with undifferentiated respi-

ratory failure refractory to conventional management.

Clinical trial registration: NCT 03979222.
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Editor’s key points

� Extracorporeal membrane oxygenation (ECMO) is

increasingly used to support adults with severe respi-

ratory failure refractory to conventional therapy.

� NHS England commissioned a national service to pro-

vide ECMO to adults with refractory acute respiratory

failure in 2011.

� This prospective observational study characterised

reasons for admission, complications, and mortality

after ECMO.

� Overall, 887/1205 (74%) patients survived to at least

discharge from ECMO ICU, which is the highest re-

ported in contemporary adult respiratory ECMO

cohorts.
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In 2009, the Conventional Ventilatory Support vs Extracorpo-

real Membrane Oxygenation for Severe Acute Respiratory

Failure trial (CESAR) found that adults with refractory
Fig 1. Geographic distribution of the NHS ECMO network across Engla
respiratory failure had increased survival if treated in a

specialist centre with extracorporeal membrane oxygenation

(ECMO) capability.1 A subsequent Health Technology Assess-

ment economic evaluation by the National Institute for Health

Research predicted a cost per quality-adjusted life year of £19

252 for this therapy.2 These findings, in addition to high sur-

vival rates observed in patients treated with ECMO during the

2009 H1N1 influenza pandemic,3e5 led NHS England to com-

mission a national ECMO service for adult patients with re-

fractory respiratory failure.6

The appropriate use of ECMO in this context remains

debated. The 2018 ECMO for Severe Acute Respiratory Distress

Syndrome trial (EOLIA) showed a non-significant (11%) abso-

lute mortality reduction in patients who received ECMO, but

was stopped early on the grounds of statistical futility to detect

the trial’s predefined absolute mortality reduction of 20%.7 A

subsequent Bayesian analysis indicated a high posterior

probability of survival benefit with ECMO even with sceptical

priors.8 Although the evidence base remains incomplete,

many consensus groups and leading experts recommend the

use of ECMO in selected patients with severe respiratory fail-

ure refractory to conventional measures.9e11
nd and Scotland. ECMO, extracorporeal membrane oxygenation.
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The aim of this prospective observational cohort study was

to characterise the patients treated in the first 6 yr of the NHS

England-commissioned national ECMO service, report their

outcomes, and identify any factors potentially associated with

survival.
Methods

Study design

The study involved the retrospective use of anonymised data

routinely collected as part of the NHS England-commissioned

service, without breach of confidentiality or privacy. Under the

definitions of the NHS Health Research Authority, this study

qualified as a service evaluation, and therefore formal

research ethics committee approval was advised not to be

necessary. A version-tracked statistical analysis protocol

(National Clinical Trials registered trial: NCT 03979222) was

drafted before analysis by the study committee and approved

by all participating centres before data extraction. All statis-

tical analyses and methodology are reported according to the

Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) statement.12 Full details on UK

commissioning, patient selection, and routine clinical care for

ECMO patients are provided in the Supplementary data.
Patient care and commissioning

The NHS England service was commissioned in 2011 and

consists of five centres in England, with an additional ‘satellite

centre’ for patients in Scotland in conjunction with one of the

English centres (Fig. 1).6 Full details on commissioning of

ECMO services and patient care are provided in the

Supplementary data. As of 2020, NHS Scotland has now

commissioned a centre directly. Patients in Wales and

Northern Ireland are treated on an ad hoc basis without for-

malised referral pathways.
Inclusion criteria for ECMO

Although the inclusion and exclusion criteria listed below are

specified in the commissioning document, acceptance is ulti-

mately at the discretion of the clinical team at the accepting

centre.6 Inclusion criteria require demonstrable severe respi-

ratory failure from a noncardiac cause, or contraindication to

positive pressure ventilation. Severe respiratory failuremay be

defined as a Murray Lung Injury score13 of 3.0 or higher, or

uncompensated hypercapnia with a pH <7.20, but these are

not essential criteria for either referral or acceptance. Patients

must have failed optimal conventional management,

including trials of prone positioning where advised by the

accepting centre.
Exclusion criteria for ECMO

Exclusion criteria include any patient with contraindication to

continuation of active treatment (e.g. unsurvivable extrap-

ulmonary disease), severe life-limiting comorbidity such that

ECMO support is unlikely to result in survival with quality of

life (e.g. advanced malignancy, severe immunocompromise),

and any clinical feature likely to lead to dependency on ECMO

and inability to wean (e.g. profound muscle weakness, signif-

icant irreversible pulmonary fibrosis caused by either under-

lying disease or duration of mechanical ventilation).
Data collection

A registry was created of all adult patients (age �16 yr) treated

by the national service between December 1, 2011 and

December 31, 2017. Each participating centre submitted a data

record to a tracker administered by NHS England for each pa-

tient treated under the national respiratory ECMO service. Staff

at each participating centre entered contemporaneous data to

the international Extracorporeal Life Support Organization

(ELSO) registry. These data were extracted for the period of the

national service and cross-referenced with the NHS England

tracker to form the NHS ECMO registry. Demographic data

collected included age, sex, weight, admission time, time of

intubation, ECMO start time, ECMO discontinuation time, and

primary diagnosis. Biochemical data were taken from the

arterial blood gas and FiO2 closest to the decision-to-cannulate

for ECMO. Mode of ECMO was classified as veno-venous (vv-

ECMO), veno-arterial (va-ECMO), veno-veno-arterial (vva-

ECMO), or veno-venous extracorporeal carbon dioxide removal

(vv-ECCO2R). Where patients had multiple ECMO runs within

the same admission, data from the initial presentation were

used, except for total ECMO time and ECMO ICU length of stay,

which were combined from both runs.
Diagnostic classification

Diagnosis data were recorded in the form of International

Classification of Diseases codes (ICD), either the 9th or 10th

edition, as available. Where multiple ICD codes were listed,

one was identified as the primary diagnosis. These were

classified into one of the following nine categories: asthma,

aspiration pneumonitis, bacterial pneumonia, burns, post-

operative, trauma, viral pneumonia, other respiratory diag-

nosis, other non-respiratory diagnosis, and unspecified.

Patients with concomitant viral and bacterial pneumonia were

classified as viral pneumonia, as were those with viral pneu-

monia and asthma, unless status asthmaticus was present.

Patients with postoperative respiratory failure coded as a pri-

mary diagnosis were presumed to have non-traumatic aeti-

ology unless traumatic injuries or mechanisms were coded as

secondary diagnoses. In other cases, wheremultiple diagnoses

occurred concurrently, the diagnosis identified by the report-

ing clinician as the ‘primary diagnosis’ was used for classifi-

cation. The full list of the ICD codes included in each category

is provided in Supplementary Table S1.
Primary outcome

The primary outcome was survival to ECMO ICU discharge.
Secondary outcomes

We assessed the following secondary outcomes:

1. Duration of ECMO

2. ECMO ICU length of stay

3. Complications, which are listed according to the definitions

in the ELSO data entry form (Supplementary Table S2)
Statistical analysis

Continuous data are presented as median and interquartile

range (IQR); categorical data are summarised by count and

percentage. Descriptive data are presented both for the total

population and split between survivors and non-survivors. In
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addition, 95% confidence intervals (CIs) were calculated for

comparison between groups. Data checks were performed14

and missing data were checked using Little’s test15 and

graphical inspection. Multiple imputation methods were per-

formed for missing data analysis.

A combined and parsimonious logistic regression model-

building strategy was used including clinical and statistical

considerations. Variables were entered into the model if they

met both clinical plausibility and statistical significance (P<0.2
in univariate analysis). Subsequently, possible interaction

terms and non-linear terms (such as quadratic or square root)

were included in the model. Variables were then excluded by

using nestedmodels by likelihood ratio test P-value (>0.05) and
considering potentially confounding relationships (see

Supplementary material for further details). Where significant

co-linearity was identified between the initial included vari-

ables, the colinear variable with the strongest association with

outcome was retained. In addition, the primary diagnosis was

re-coded as a categorical variable (asthma vs non-asthma)

based on the observed effects. Further details of the model-

building strategy and multiple imputation analysis, including

other models generated, are given in the Supplementary ma-

terial, and the full statistical analysis plan is available on the

trial registration website.
Fig 2. Flow diagram for the NHS ECMO study.
Results

Patient characteristics

A total of 1312 patients were identified on the NHS ECMO

registry between December 1, 2011 and December 31, 2017

(Fig. 2). Overall, 1205 patients (median age: 44 yr [IQR, 33e55];

676/1205 male, 55%) met the criteria for analysis, with a me-

dian PaO2/FiO2 ratio of 9.2 kPa (IQR, 7.5e12.3; Table 1). The

median time from intubation to establishment of ECMO sup-

port was 48 h (IQR, 26e118). Viral pneumonia was the most

common primary diagnosis (n¼267; 22%), followed by bacterial

pneumonia (n¼233; 20%). Themajority of patients received vv-

ECMO (n¼1149; 95%) and were retrieved on mobile ECMO (n¼
995; 80%).

Primary outcome: survival to ECMO ICU discharge

Overall, 887/1205 (74%) patients survived to ECMO ICU

discharge. One patient was transferred to another hospital on

ECMO and was excluded from analysis of the primary

outcome. Although activity increased year-on-year during the

study period, there was no change in mortality over the same

time interval (Supplementary Fig. S1).

Secondary outcomes

Duration of ECMO support/ICU stay

The median duration of ECMO support was 191 h (IQR,

111e356), with a median 16-day length of stay (IQR, 10e25) in

the ECMO ICU. There was a trend towards lower survival with

increasing duration of ECMO support (Fig. 3). Twenty-seven

patients required multiple ECMO runs, with 23 receiving two

separate periods of ECMO and four receiving three.

Complications

The most common patient-related complications were new

culture-proven infection (n¼184; 15%), arrhythmia (n¼135;
11%), and pneumothorax (n¼125, 10.4%; Table 2). The most

common circuit-related complications were oxygenator

failure (n¼110; 9%) and cannula-related complications

requiring adjustment, replacement (because of intra-

luminal clot, misplacement, or mechanical failure) (n¼94;

8%), or both. Haemorrhagic complications occurred in

<10% patients. Vascular complications occurred infre-

quently, with 38 patients (3%) developing limb ischaemia.

Fifty patients (4%) experienced a cardiac arrest requiring

cardiopulmonary resuscitation (CPR) while on ECMO, with

66% of these surviving. Renal replacement therapy (RRT), a

therapy often used electively in ECMO patients for opti-

misation of fluid balance, was instituted in 495 patients

(41%).
Multivariable analysis of factors associated with
ECMO survival

In univariate analysis (Supplementary Fig. S2), survivors had

a lower median age (43 vs 49 yr; 95% CI for median, 41e44 vs

47e52), and were more likely to have a primary diagnosis of

asthma (12% vs 2%; 95% CI, 10e15% vs 0e3%). Patients with a



Table 1 Descriptive statistics of 1.205 patients treated with ECMO from the NHS ECMO registry. Categorical data are given as n (pro-
portion); continuous data are given as median (interquartile range). Data derived from arterial blood gas samples and mechanical
ventilation settings are derived from samples/settings closest to the decision-to-cannulate for ECMO. Column percentages may not
sum to 100 for categorical variables because of rounding, missing data, or both. *Variables with statistically significant variation at the
level of a¼0.05. ECMO, extracorporeal membrane oxygenation; ICU LOS, ICU length of stay; LB, lower bound of 95% confidence interval;
MV, mechanical ventilation; UB, upper bound of 95% confidence interval; va, veno-arterial; vv, veno-venous; vva, veno-veno-arterial;
vv-ECCO2R, veno-venous extracorporeal CO2 removal.

All patients Discharged alive (n¼887) Died before discharge (n¼317)

95% LB 95% UB 95% LB 95% UB

Age (yr)* 44 (33e55) 43 (32e52) 41 44 49 (39e60) 47 52
Weight (kg) 80 (69e98) 80 (70e100) 80 85 80 (69e90) 75 80
Male (n) 676 (56%) 490 (55%) 52% 59% 185 (58%) 53% 64%
Primary diagnosis
Aspiration pneumonitis 53 (4%) 39 (4%) 3% 6% 14 (4%) 2% 7%
Asthma* 115 (10%) 109 (12%) 10% 15% 6 (2%) 0% 3%
Bacterial pneumonia 233 (20%) 175 (20%) 17% 23% 57 (18%) 14% 22%
Burns 10 (1%) 8 (1%) 0% 2% 2 (1%) 0% 2%
Postoperative 22 (2%) 16 (2%) 1% 3% 6 (2%) 0% 3%
Trauma 37 (3%) 32 (4%) 2% 5% 5 (2%) 0% 3%
Viral pneumonia 267 (22%) 183 (21%) 18% 24% 84 (27%) 22% 31%
Other respiratory 196 (16%) 138 (16%) 13% 18% 58 (18%) 14% 23%
Other non-respiratory 161 (14%) 111 (13%) 10% 15% 50 (16%) 12% 20%
Unspecified 193 (9%) 68 (8%) 6% 10% 35 (11%) 8% 14%

Intubation-to-time-on (h) 48 (26e116) 46 (21e107) 41 53 51 (22e128) 42 63
pH 7.2 (7.1e7.3) 7.2 (7.1e7.3) 7.18 7.2 7.2 (7.1e7.3) 7.17 7.21
FiO2 1 (0.8e1) 1 (0.8e1) 1 1 1 (0.9e1) 1 1
SaO2 (%)* 89 (83e93) 90 (84e93) 89 90 88 (80e92) 86 88
PaO2 (kPa)* 8.5 (7.2e10.0) 8.7 (7.4e10.2) 8.5 8.8 8.0 (6.9e9.5) 7.8 8.2
PaCO2 (kPa) 9.0 (7.2e11.4) 8.9 (7.2e11.8) 8.6 9 9.1 (7.3e11.0) 8.7 9.4
PaO2/FiO2 ratio (kPa)* 9.2 (7.5e12.3) 9.4 (7.7e12.6) 9.2 9.7 8.5 (7.1e11.5) 8.1 8.8
PEEP (cm H2O) 12 (10e15) 12 (9e15) 12 12 12 (10e15) 12 12
Ventilator rate 10 (10e14) 10 (10e14) 10 11 12 (10e14) 10 12
Initial ECMO mode
vv 1149 (95%) 851 (96%) 95% 97% 297 (96%) 91% 96%
vv-ECCO2R 18 (2%) 13 (2%) 1% 2% 5 (2%) 0% 3%
va 13 (1%) 7 (1%) 0% 1% 6 (2%) 0% 3%
vva 16 (1%) 11 (1%) 1% 2% 5 (1%) 0% 3%

Configuration change 9 (1%) 6 (1%) 0% 2% 3 (1%) 0% 1%
Repeat ECMO* 27 (2%) 13 (2%) 1% 2% 14 (4%) 2% 7%
Mobile ECMO 955 (80%) 714 (81%) 79% 84% 240 (77%) 73% 82%
Transport mode
Air 45 (4%) 36 (4%) 3% 6% 9 (3%) 1% 5%
Road 1040 (90%) 769 (90%) 5% 8% 270 (89%) 5% 11%
Internal 77 (7%) 54 (6%) 87% 92% 23 (8%) 86% 93%

Hours of ECMO therapy 191 (111e356) 190 (119e324) 181 204 194 (68e497) 142 250
Hours of MV 49 (21e119) 47.2 (21.8e109.5) 42 54 52 (22e136) 43 65
ECMO ICU LOS (d) 16 (10e26) 16 (10e25) 15 17 17 (8e34) 12 21
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primary diagnosis of asthma had a survival rate to ECMO

ICU discharge of 95% (95% CI, 91e99%) compared with 71% of

those with other diagnoses (95% CI, 69e74%). Severity of

hypoxaemia at decision-to-cannulate was associated with a

lower probability of survival: survivors had a median SaO2 of

90 vs 88 (95% CI, 89e90 vs 86e88), a median PaO2 of 8.7 vs 8.0

kPa (95% CI, 8.5e8.8 vs 7.8e8.2), and a median PaO2/FiO2 ratio

of 9.4 vs 8.5 kPa (95% CI, 9.2e9.7 vs 8.1e8.8). Our multiple

logistic regression model used eight variables meeting the

pre-specified criteria (Table 3). Factors associated with sur-

vival included younger age (P<0.001), higher weight

(P<0.001), primary diagnosis of asthma (P<0.001), and higher

SaO2 at the time for decision-to-cannulate (P¼0.008). Further

modelling was carried out including the use of imputed data

to allow for missing-at-random data. These models did not

differ from the complete case analysis (Supplementary

Table S3).
Discussion

This study is the first report of a nationally organised ECMO

service for undifferentiated acute respiratory failure in adults.

The survival rate (74%) is the highest reported in contempo-

rary cohorts of adult respiratory ECMO7,16e18 and significantly

higher than the 60% survival reported by the January 2020

ELSO international summary for adults treated for respiratory

failure.19 We speculate that this is multifactorial, but may be

accounted for by the use of stringent network-wide patient

selection criteria. The findings may also reflect a

volumeeoutcome relationship related to centralisation of

ECMO provision in a small number of specialist centres.20

Younger patient age and higher patient weight were associ-

ated with better outcome. Although these analyses are

exploratory, our findings are similar to those of the PRESERVE

study, which observed that younger age and a higher BMI

conferred a slight survival advantage.18



Fig 3. Observed survival by ECMO hours received (n¼1167) with

95% confidence intervals.

Table 3 Multivariate regression model of factors associated
with survival to ECMO ICU discharge in 858 patients treated by
the NHS ECMO service. *Age:weight is the interaction term of
age and weight. Variables entered into modelling included
age, weight, FiO2, PaO2, PaO2/FiO2 ratio, SaO2, PEEP, and primary
diagnostic category. Goodness-of-fit likelihood ratio P<0.001,
c-statistic¼0.684, pseudo r2¼0.115.

Odds ratio 95% confidence interval P-value

Age 0.966 0.953e0.977 <0.001
Weight 1.014 1.006e1.021 <0.001
Asthma 4.026 1.702e9.526 0.001
SaO2 1.016 1.002e1.030 0.020
Age:weight* 0.999 0.999e0.999 0.021

264 - Warren et al.
The patients included in the study required ECMO owing to

a broad range of aetiologies in contrast to much of the current

literature, which derives its data entirely or partially from

patients treated during the 2009 H1N1 influenza pan-

demic.3e5,18 In this study, patients requiring ECMO because of

asthma had a survival to discharge from the ICU at the ECMO

centre of 95%. Although there are no reported RCTs of ECMO

specifically in asthmatic patients, the mortality of near-fatal
Table 2 Frequency of complications observed in 1205 patients
treated with ECMO for severe respiratory failure. CPR, car-
diopulmonary resuscitation; ECMO, extracorporeal mem-
brane oxygenation.

Complication Frequency
(n)

%

Patient complications
Hyperbilirubinaemia 197 16.3
Culture-proven infection 184 15.3
Arrhythmia 135 11.2
Pneumothorax 125 10.4
Surgical-site bleeding 88 7.3
Intracerebral haemorrhage 81 6.7
GastrointestinaI haemorrhage 77 6.4
Cardiac arrest requiring CPR 50 4.1
Pulmonary haemorrhage 50 4.1
Limb ischaemia requiring reperfusion
cannula

38 3.2

Cerebral infarction 29 2.4
Seizures 25 2.1
Brain death 20 1.7
Haemorrhagic tamponade 17 1.4
Cardiac tamponade 2 0.2

Circuit complications
Oxygenator failure 110 9.1
Cannula-related complication 94 7.8
Pump failure 8 0.7
Air embolism 7 0.6
Haemofilter clot 5 0.4
Other tubing rupture 1 0.1
Circuit change 1 0.1
Heat exchanger malfunction 1 0.1
asthma treated with conventional management has been

estimated at nearly 30%.21 The last UK National Review of

Asthma Deaths found that 59 patients died in 1 yr from

asthma in UK hospitals.22 The survival rate of 95% in our study

should prompt clinicians treating asthmatic patients with re-

fractory respiratory failure to make early contact with ECMO

centres, as this therapy is likely to be life-saving in eligible

patients.

Prior studies have demonstrated comparatively high sur-

vival in patients requiring ECMO because of viral pneumo-

nia,3e5,17,18 but this was not seen in our cohort. This may be

attributable to the particularly favourable survival profile of

the 2009 H1N1 influenza virus, or because we did not separate

patients admitted with influenza from other causes of viral

pneumonia. It is also possible that the favourable outcomes of

influenza patients supported with ECMO during the 2009

pandemic led clinicians to support older and more comorbid

patients who present with influenza. Notably, the average age

of patients in the UK, Australia/New Zealand, and Italian H1N1

ECMO cohort studies were 36 (mean), 39, and 34 yr (median),

respectively,3e5 compared with a median of 44 in our study as

a whole, and 46 for patients with viral pneumonia.

We found a strong association between more severe

hypoxaemia at the time of decision to cannulate and mortal-

ity, although the interpretation of this finding requires care. In

the EOLIA trial, the mean PaO2/FiO2 ratio at randomisation was

9.7 kPa, compared with a median of 9.2 kPa at decision-to-

cannulate in our cohort; the subgroup of EOLIA patients in

the control armwho crossed over to ECMO had amedian PaO2/

FiO2 ratio of 6.8 kPa and a mortality of 57%. The nature of our

observational datameans, however, that we cannot knowhow

many of these patients may have survived without ECMO. The

optimal ‘threshold’ for institution of ECMO in an individual

patientmay also be affected bymultiple variables not assessed

in this study, including the response to other therapies such as

prone positioning, neuromuscular block, or the speed of

developing refractory hypoxaemia.

Infectious complications are common in patients receiving

ECMO1,4,12,17,18,23 but have not been shown to adversely impact

mortality.23 Haemorrhagic and neurological complications

with long-term sequelae were observed, and these risks of

ECMO should be made clear to referring clinicians and rela-

tives when admission decisions are being discussed. Although

cardiac arrest was relatively common during ECMO treatment

(4%), the majority of patients (50/75; 66%) survived. The rea-

sons underlying the two peaks characterising the duration of

ECMO in non-survivors are unclear. The first early peak may
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comprise the sickest patients who die within the first day of

ECMO treatment, whereas the second peak represents the

higher mortality of patients who require prolonged ECMO

(>500 h/21 days). Although relatively few patients required

ECMO for >1000 h (n¼35), the survival of this group remained

at approximately 50%. This suggests a nuanced approach is

required for this complex group of patients, which, although

small, will represent a disproportionate resource cost.

Our study was limited by the absence of routine data

collection on outcomes in patients not accepted for ECMO. The

aim of the national UK ECMO service is to ensure that all

eligible patients who are appropriate for ECMO support receive

it,6 but there is no corresponding dataset for UK patients with

similarly severe respiratory failure who do not receive ECMO.

Another study reported 17% survival in patients declined for

ECMO because of a perceived lack of benefit but 70% survival in

patients who did not receive ECMO because they did not meet

criteria for ECMO at the time of referral.24 Another limitation is

the choice of survival to ECMO ICU discharge as the primary

outcome; in keeping with most cohort studies derived from

data submitted to ELSO,12,17,19 we were unable to assess long-

term survival, quality of life, or functional outcomes. At the

time of study conception, there were insufficient resources to

fund formalised long-term follow-up of these patients, or to

allow suitably anonymised data linkage to other data sources.

Similarly, we lacked data on pre-ECMO treatment, such as

tidal volume, driving pressure pre-ECMO, or both, or the use of

prone positioning. The c-statistic and pseudo-r2 values (0.68

and 0.12, respectively) in our multivariable analysis suggest

the potential presence of significant unmeasured confound-

ing. We could not determine the time, or cause, of death

including the duration between cessation of ECMO support

and death in patients who were successfully weaned from

ECMO and died subsequently. We therefore could not perform

KaplaneMeier survival analysis or competitive risk analysis.
Conclusions

This study reports short-term outcomes from a nationally

organised network providing ECMO in respiratory failure

across a wide range of aetiologies. In 6 yr, no patient was de-

nied ECMO because of lack of bed capacity. Younger patient

age, higher patient weight, presenting diagnosis of asthma

and less severe hypoxaemia at the time of decision-to-

cannulate were associated with survival to ECMO ICU

discharge in this cohort, but these factors alone are unlikely to

account for all of the observed variability in patient outcomes.
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