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The authors reply:

We appreciated the letter from Hosokawa et al (1) 
with very interesting questions that we would like 
to address. First, our recently published article (2) 

in Critical Care Medicine was comprised of patients that pre-
sented traumatic brain injury as main diagnosis, whereas other 
studies focus on early tracheostomy (ET) assessment in mul-
tiple diseases. Also, we compared ET with late tracheostomy 
(LT) exclusively, not including prolonged intubation in the 
same group as LT.

Despite our thoroughly review on Lilacs, PubMed, and 
Cochrane databases, using four different languages to en-
compass the highest pool of publications possible, unfortu-
nately, we failed in identifying the study of Wang et al (3) in 
our pool of articles. Nevertheless, the authors added Wang  
et al (3) data to the previous results, which did not result in 
any statistical change: mechanical ventilation stay (mean dif-
ference [MD], –4.85 d [95% CI, –6.97 to –2.72 d]; Tau2 = 3.42;  
χ2 = 24.99; degrees of freedom [df] = 4; p < 0.0001; I2 = 84%); 
ICU stay (MD, –6.00 d [95% CI, –8.57 to –3.43 d]; Tau2 = 6.23;  
χ2 = 23.76; df = 5; p = 0.0002; I2 = 79%); hospital stay  
(MD, –6.20 d [95% CI, –7.42 to –4.98 d]; Tau2 = 0.00; χ2 = 4.78;  
df = 5; p = 0.44; I2 = 0%); ventilator-assisted pneumonia 
cases (risk difference, 0.77 [95% CI, 0.69–0.86]; Tau2 = 0.00;  
χ2 = 2.36; df = 5; p = 0.80; I2 = 0%); and mortality (risk dif-
ference, 0.03 [95% CI, –0.02 to 0.07]; Tau2 = 0.00; χ2 = 19.17;  
df = 7; p = 0.008; I2 = 63%).

Concerning the heterogeneity, we applied a standardized MD 
to confirm the measured effect, as a sensitive analysis. One of the 
main sources of heterogeneity among protocols was the defini-
tion of ET. We encountered one study (Shibahashi et al [4]) that 
described ET when performed less than or equal to 72 hours 
from admission, significantly earlier than the other studies. Con-
sidering that this discrepancy could lead to bias, we performed 
a secondary sensitive meta-analysis test, excluding Shibahashi et 
al (4). The meta-analysis results remained favorable for the ET 
group. A subgroup analysis was not performed due to the small 
pool of studies that could be included in each group.

We acknowledge the controversy regarding the merits of 
applying risk ratio odds ratio is recurrent. As described by 
Deeks and Altman (5), the use of odds ratio can overestimate 
the treatment effect, which was one of the reasons why we did 
not choose it. Furthermore, in accordance to Cochrane Hand-
book for Systematic Reviews of Interventions, we chose risk 
ratio as an effect measure because of its simplicity in describing 
the probability of an outcome occurrence (6).

All authors are thankful for being supported by the non-
profit organization Instituto Paulista de Saude para Alta 
Complexidade.

Dr. de França disclosed work for hire. The remaining 
authors have disclosed that they do not have any potential con-
flicts of interest.
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Adult Extracorporeal Membrane Oxygenation 
Patient Selection During Coronavirus Disease 
2019: The Value of a Review Panel During 
Coronavirus Disease 2019

To the Editor:

We read with interest the foreword published in a re-
cent issue of Critical Care Medicine by Bohman et al 
(1). These authors nicely went through a systematic 

approach to patient selection for adult extracorporeal membrane 
oxygenation (ECMO) including the use of prediction data, ethical 
considerations, anticipated quality of life and rehabilitation po-
tential, and “multiconsultant decision making.” As a busy ECMO 
program in Boston, MA, one of the epicenters during the coro-
navirus disease 2019 (COVID-19) pandemic, we wholeheartedly 
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The authors reply:

We would like to thank Crowley et al (1) for their 
interest in our editorial (2), recently published in 
Critical Care Medicine, on adult extracorporeal 

membrane oxygenation (ECMO) patient selection. In their let-
ter to the editor, Crowley et al (1) discussed the merits of estab-
lishing a formal review panel for the allocation of resources 
during the current coronavirus disease 2019 pandemic, par-
ticularly in regions experiencing high case volumes and strains 
on hospital resources. The authors highlighted key aspects 
of ECMO patient selection in a pandemic state where circuit 
availability is scarce, such as optimal device selection to en-
able hybrid configurations to support multiple organ systems 
(heart, lungs, and kidneys).

We agree that, when possible, an ECMO review panel or 
triage officer not directly involved in current patient care 
should be used for resource allocation decisions. The ra-
tionale for an unbiased yet clinically informed triage com-
mittee or triage officer was also recently outlined by Sprung 
et al (3). If possible, the burden of patient prioritization and 
deprioritization of ECMO candidates and reallocation of 
ECMO resources should be removed from the clinician di-
rectly caring for the patients, and instead handled by a pre-
planned review panel and/or triage officer. We believe the 
review panel or triage officer must possess in-depth know-
ledge of ECMO in order to most effectively function in this 
role. Under crisis conditions, ECMO experts may not be 

agree with the authors in their team approach (2) and would em-
phasize that a formal approach to decision making is key for the 
appropriate use of this labor-intensive rescue therapy. Technology 
in 2020 during the COVID-19 pandemic has allowed for a readily 
accessible 24/7 cross-specialty critical care review panel in our pro-
gram to decide on candidacy and appropriate resource utilization.

As the authors mention, “multiconsultant decision mak-
ing” is invaluable to avoid consultant distress and bias. While 
the authors mention that a “trusted colleague” should be used 
for discussion, we would recommend that a formal review 
panel should be established to help make these decisions dur-
ing COVID-19 to care for regions heavily impacted by this novel 
virus. This is particularly relevant during a pandemic where there 
is the potential for resource constraints and a high volume of 
potential candidates. A recent review gives guidance on creating 
institutional protocols to determine equitable and appropriate 
allocation of resources (3). The principles described would also 
be well-suited for use by a COVID ECMO Review Panel.

The ability to initiate a conference call and/or video discus-
sion during COVID-19 for ECMO has proven to be a key factor 
for patient selection by our review panel during a time of social 
distancing. An initial secure page/text or contact through our 
ECMO app (application) with the patient’s identifying infor-
mation allows each member of our review panel to access the 
electronic medical record in a remote location and then sub-
sequently participate in a group chat allowing these providers 
to discuss the case in real time. Through technology and high-
speed video communication, we can now see and interact with 
the care team immediately at the bedside. This form of com-
munication can also extend into family-centered discussions 
by bringing in key family members if the decision is made to 
redirect away from mechanical escalation and instead continue 
with medical therapy or convert to palliative measures.

This review panel at our institution is responsible for updat-
ing our patient criteria based on new information about this 
new and rapidly progressive disease. Group decisions are im-
portant and underscore the value and impact of shared learn-
ing to help decide on possible candidates.

Finally, as the authors mentioned a cross-specialty model of 
care allows for programs to work across department/division 
lines to optimize care for this new patient population. We have 
experience at our own institution and others have reported 
patients with multisystem organ involvement of COVID-19  
such as myocarditis (4), cardiovascular disease, and acute 
kidney injury (5). This is critically important for patient se-
lection but also device selection with the ability to offer car-
diac, respiratory, and renal support through hybrid ECMO 
configurations. As an institution, our current review panel 
and response team consists of intensivists from anesthesiology, 
pulmonology, cardiology, emergency medicine, and cardiac 
surgery with ECMO specialists for patient selection, device se-
lection, and ultimately cannulation.
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