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reversible respiratory failure, whose Murray score
exceeds 3.0 or who have a pH of less than 7.20 on opti-
mum conventional management, to a centre with an
ECMO-based management protocol to significantly
improve survival without severe disability.”

■■ COMMENTARY
Two previous multicenter randomized controlled tri-

als have evaluated ECMO in the management of severe
ARDS. In the 1970s, a study of 90 adult patients with
very severe respiratory failure, carried out in 9 medical
centers, randomized 42 patients to mechanical ventila-
tion supplemented with partial venoarterial bypass and
48 to conventional mechanical ventilation.3 Only 4
patients in each group survived. Fifteen years later, a
second, smaller trial was carried out, in patients similar
to those in the initial study but with all study patients
transferred to a single institution for uniform manage-
ment.4 This time ventilator management consisted of
pressure-controlled inverse ratio ventilation, adjusted by
a comprehensive protocol for mechanical ventilation
and other interventions, with and without extracorporeal
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removal. Survival in the 21 ECMO patients (33%)

was substantially higher than predicted on the basis of
other studies, but statistically indistinguishable from

that in the 19 non-ECMO patients (42%; P = 0.8). 
Since the 1970s trial, ECMO has become standard of

care for severe neonatal respiratory failure, and has con-
tinued to have strong advocates for the management of
adults. According to the CESAR investigators, this new,
third trial was needed despite the 2 previous studies
showing no survival benefit from ECMO, because “nei-
ther of these studies has relevance to modern ECMO
because the case selection, ventilation strategies, extra-
corporeal circuit design, and disease management were
completely different from modern protocols.”

Although it is the largest study conducted so far, the
CESAR trial is unlikely to settle the controversy over
whether ECMO belongs in the armamentarium for
treating severe acute respiratory failure. As pointed out
in the accompanying editorial,5 the new trial’s results
can be spun in different ways. In their article, the
authors present them as positive, emphasizing that the
combined outcome of survival and the absence of
severe disability was significantly better in the ECMO-
referred patients than in those who remained in the
community setting for management. They also point out
that, according to the statistical methods employed,
referral to ECMO is likely to be cost-effective, at least
in the British health care system.

The findings can also be presented differently. No
significant difference in survival was observed, and it
was only when severe disability was added (known to
have been present in only 1 of the 180 randomized
patients), and the denominator in the conventional man-
agement group was adjusted (omitting the 3 patients
lost to follow-up), that the primary outcome was signifi-
cantly better in the ECMO-randomized group. A skeptic
might also point out that less than one-quarter of all
patients with acute respiratory failure who were referred
by their physicians for possible inclusion were accepted
into the study; that patients referred for ECMO, whether
they received it or not, were managed quite differently
than those who remained at their referring institutions,
and that these differences might also have contributed to
better outcomes. 

For example, more ECMO-randomized patients
received lung-protective ventilation, the only manage-
ment approach so far proven to substantially improve
outcomes in acute lung injury.1 Other studies of critical-
ly ill patients have also demonstrated that high-volume
centers, using more standardized, more guideline-con-
gruent management, have better outcomes; as noted by
the authors, some of the CESAR-referring centers man-
age many fewer cases of ARDS than does the ECMO
center. And while referral to the ECMO center was
found to be cost-effective for the British health care 

Table
Murray lung injury score2

Total Points from 4 Components:
• Chest radiograph

1 point for each quadrant with infiltrate 

• PaO
2
/FIO

2
(mm Hg) 

≥ 300 = 0 
299-225 = 1 
224-175 = 2 
174-100 = 3 
< 100 = 4 

• PEEP (cm H
2
O) 

≤ 5 = 0 
6-8 = 1 
9-11 = 2 
12-14 = 3 
> 15 = 4 

• Static compliance (mL/cm H
2
O) 

≥ 80 = 0 
79-60 = 1 
59-40 = 2 
39-20 = 3 
< 20 = 4




