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Abstract

IMPORTANCE Venovenous extracorporeal membrane oxygenation (VV ECMO) is a resource-
intensive, life-sustaining technology to support patients with severe refractory respiratory failure. Its
precise indications and contraindications are not standardized, and expert opinions are frequently
changing, leading to variation in why and to whom VV ECMO is offered.

OBJECTIVE To characterize the ways clinicians approach candidacy selection, the criteria
considered, and the relative weight given to such variables.

DESIGN, SETTING, AND PARTICIPANTS This qualitative study conducted virtual semistructured
interviews of clinicians between September and December 2024. Transcripts were qualitatively
analyzed from January to June 2025 using both inductive and deductive approaches to thematic
analysis and line-by-line consensus coding. Participants were physicians and ECMO coordinators
from various urban, rural, public, and private medical centers in 9 countries.

MAIN OUTCOMES AND MEASURES Themes and subthemes that reflected clinicians’ experiences
and views.

RESULTS A purposeful sample of 45 clinicians directly involved in ECMO candidacy selection were
contacted, of whom 24 (19 males [79%]) enrolled. Among these 24 participants interviewed, 21
(88%) were physicians and 3 (12%) were ECMO center coordinators; 8 (33%) practiced outside of
the US. Five main themes were identified: (1) clinicians vary in their interpretation and
incorporation of patient age, body mass index, and time on mechanical ventilation when selecting
VV ECMO candidates; (2) perceived contraindications to VV ECMO are often flexible depending on
various ethical and social criteria; (3) cognitive biases and heuristics affect the VV ECMO decision-
making process; (4) institutional and cultural contexts shape individual VV ECMO candidacy
decisions; and (5) participants provided suggestions to improve consistency in VV ECMO
candidacy selection.

CONCLUSIONS AND RELEVANCE |In this qualitative study, decisions to pursue VV ECMO for
patients with severe respiratory failure were largely based on clinical judgments of suitability rather
than objective guidelines. Variability in candidacy decision-making may lead to inconsistent or
inequitable allocation.
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Key Points

Question In patients for whom
venovenous extracorporeal membrane
oxygenation (VV ECMO) may be
medically indicated, how do clinicians
approach candidacy determinations and
consider different variables in the

decision-making process?

Findings In this qualitative study of 24
physicians and ECMO coordinators from
9 countries, decisions to pursue VV
ECMO for patients were largely based on
clinical judgments of suitability rather
than objective guidelines. Determining
patient candidacy may be based on flex-
ible interpretations of patient character-
istics, biases, and social contexts.

Meaning The findings showed that, as
ECMO is better understood and adopted
in critical care medicine, ethical
questions remain about how VV ECMO
candidacy is variably determined.
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Introduction

Venovenous extracorporeal membrane oxygenation (VV ECMO) is a resource-intensive, life-
sustaining technology that supports patients with severe refractory respiratory failure. However,
expert opinions delineating indications and contraindications to VV ECMO are frequently changing
and have become less definitive over time.! Professional society guidelines typically articulate
candidacy considerations rather than hard criteria, and outcome prediction tools (eg, RESP
[Respiratory ECMO Survival Prediction], SAVE [Survival After Venoarterial ECMO], PRESERVE
[Predicting Death for Severe Acute Respiratory Distress Syndrome on VV ECMQ] scores)
demonstrate variable performance across contexts.2 There are also notable distinctions in how
these decisions are made at ECMO centers in different countries.”

Lacking broad consensus-based approaches to identify candidates for VV ECMO, clinicians
frequently must perform individualized, patient-level risk-benefit assessments. However, pure
reliance on clinician discretion also risks between-center, within-center, and even intraclinician
inconsistency,®” potentially leading to inefficient and inequitable allocation of this scarce resource.
Factors as varied as patient race, sex, insurance status, and neighborhood have been associated with
lower rates of ECMO utilization,® and some studies™® (including unpublished work by D.R.S., 2026)
have shown inconsistencies and biases in the ECMO allocation process. Despite concern for
variability in patient selection and outcomes, there is little understanding of the mechanisms that
lead to this variability, which requires an in-depth understanding of how ECMO candidacy decisions
unfold in practice. This study aimed to characterize the ways clinicians approach candidacy selection,
the criteria considered, and the relative weight given to such variables.

Methods

Design, Setting, and Participants
We used a qualitative phenomenological research design'®" to explore clinicians’ experiences with
VV ECMO candidacy selection. The Mass General Brigham Institutional Review Board approved this
qualitative study. All participating clinicians provided verbal informed consent. We followed the
Consolidated Criteria for Reporting Qualitative Research (COREQ) reporting guideline.™

This study was conducted virtually with individuals from various medical centers in 9 countries.
Among the clinicians who participated in a large, international survey of institutional ECMO
candidacy decision-making processes, we purposefully selected individuals to interview to achieve
broad experiential, geographic, and institutional (volume and protocol) diversity.® Individuals who
enrolled received a $50 Amazon.com gift card.

Data Collection

Sixty-minute interviews were conducted in English (by D.R.S.) between September and December
2024 using a semistructured interview guide (eAppendix in Supplement 1). The interviewer was
blinded to the participants’ institutions and survey responses prior to interviews. Informed
consent was verbally obtained to start each interview. Participants self-reported their clinical role,
sex, race and ethnicity (Asian, Black, Hispanic, Middle Eastern, White, multiethnic, and other
[other or not specified]), practice setting, and experience. Race and ethnicity data were

collected to ensure heterogeneity. Interviews were recorded, transcribed (using TranscribeMe),
and deidentified.

Data Analysis

From January to June 2025, 2 of us (D.R.S. and J.R.) performed thematic coding and analysis'>®
using Dedoose, version 9.0.107 (SocioCultural Research Consultants).'” Both coders are physicians,
and 1 physician (J.R.) had ECMO training. Each physician coded an initial set of 10 transcripts
independently and blindly. After each transcript, they came together to discuss their codes, build a
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codebook (which was continually updated), and generate meaningful themes and subthemes.
Thematic saturation was achieved by interview number 15. All interviews were analyzed for
deeper characterization.

Table 1. Participant Characteristics

Characteristic Participants, No. (%)
Role
Physician 21 (88)
ECMO coordinator or APP 3(12)
Sex
Male 19 (79)
Female 5(21)
Race and ethnicity?
Asian 4(17)
Black 2(8)
Hispanic 0
Middle Eastern 2(8)
White 15 (63)
Multiethnic 1(4)
Other® 0
No. of y in ECMO candidacy decisions
0-4 5(21)
5-9 7(29)
10-14 7(29)
15-19 2(8)
20-24 1(4)
225 2(8)
Country of practice
Australia 1(4)
Canada 1(4)
Czech Republic 1(4)
Germany 1(4)
the Netherlands 1(4)
Serbia 1(4)
South Africa 1(4)
UK 1(4)
us 16 (67)
Hospital type
Rural 2(8)
Urban 22(92)
Hospital funding
Private 16 (67)
Public 8(33)
Approximate No. of VV ECMO cases per y
0-9 0
10-19 6 (25)
20-29 5(21)
30-39 2(8)
40-49 2(8)
50-59 3(13)
60-69 4(17)
70-79 0
>80 2(8)

Abbreviations: APP, advanced practice provider; ECMO, extracorporeal
membrane oxygenation; VV, venovenous.

2 Self-reported.

® Includes individuals who identified as other race or ethnicity not otherwise
specified.
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Results

Of the 45 clinicians selected for interviews, 24 (53%) agreed to participate. The 24 interviewees
consisted of 21 physicians (88%) and 3 ECMO coordinators (12%), of whom 19 (79%) were males and
5 (21%) were females; 8 clinicians (33%) practiced outside of the US (Table 1).

Five themes were identified from the interviews: (1) clinicians vary in their interpretation and
incorporation of patient age, body mass index (BMI), and time on mechanical ventilation when
selecting VV ECMO candidates; (2) perceived contraindications to VV ECMO are often flexible
depending on various ethical and social criteria; (3) cognitive biases and heuristics affect the VV
ECMO decision-making process; (4) institutional and cultural contexts shape individual VV ECMO
candidacy decisions; and (5) participants provided suggestions to improve consistency in VV ECMO
candidacy selection. Representative quotes'® for themes 1to 4 and subthemes are presented in
Table 2 and Table 3, and participant suggestions are elaborated on in Table 4.

Theme 1: Variability in Interpreting and Incorporating Patient Variables and Time
on Mechanical Ventilation in Selecting VV ECMO Candidates

All participants used patient age, BMI, and time spent on mechanical ventilation as the 3 main
quantitative variables of several criteria for determining a patient’'s VV ECMO candidacy. These
variables usually served as proxies for other considerations, but these considerations differed
among respondents.

Age

Age was used by every participant as a relative or absolute contraindication, with cutoffs ranging
from 60 to 80 years. Participants agreed that physiologic age was more important than actual age.
As a clinician shared, "Functional age matters more than biological age. A 70-year-old golfer and a
70-year-old nursing home patient are not the same.” Participants cited numerous reasons why age
was important. Most used age as a proxy for frailty (or resilience) and overall outcome. Several shared
that overall outcome and mortality were worse, and lung transplant was not an option in older age
groups; thus, clinicians must be sure that a disease process is reversible before considering VV ECMO.
Others believed VV ECMO was less appropriate in older patients with fewer remaining quality-
adjusted life-years and thus were less eligible (“We've cannulated healthy 82-year-olds, but we weigh
it heavily compared to a sick 52-year-old who can have a long life left.”).

BMI

Body habitus was seen as more important than BMI. Most participants considered BMI as a technical
consideration related to vascular access (“It's about access. Can we reach the neck? Is the pannus
covering the groin?"). Relatedly, many remarked that patients with a higher BMI may require more
(and mechanically unachievable) blood flow and suffer skin breakdown, and they assumed these
patients had worse gas exchange given their habitus. As a clinician commented, “two patients might
have identical BMIs, but the [6-foot-5-inches] muscular guy with big vessels in a big frame is a better
fit." Many participants mentioned the obesity paradox—the idea that weight may be associated with
better outcomes for VV ECMO—as a reason that higher BMI may help one’s candidacy. Other
participants believed higher BMIs reflected poor overall health and rehabilitative potential.

Ventilator Time

Participants used 7 to 14 days of mechanical ventilation as relative and absolute cutoffs. Participants
cited these numbers, drawn from the EOLIA (ECMO to Rescue Lung Injury in Severe Acute
Respiratory Distress Syndrome) trial criteria,?° as proxies for lung recoverability, extent of fibrosis,
and oxygen toxic effect, regardless of disease process (“Time on a vent is a one-size-fits-all kind of
thing for these other factors impacting recoverability and disease reversibility.”). Some clinicians said
that ventilator times also signaled overall outcome and ability to tolerate other procedures. Other
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Table 2. Themes 1and 2 With Representative Quotations

Themes and subthemes

Quotations

Theme 1: Clinicians vary in their interpretation and incorporation of patient age, BMI, and time on mechanical ventilation when selecting VV ECMO candidates

Age

BMI and technical access

Ventilator time as proxy

“Most of us in our group feel that chronologic age is not the same as physiologic age. And there’s a concept of frailty or frailty
index. We have individuals who are markedly lower in age than 70 who are quite frail. And we have individuals in their 70s, or
even early 80s, who are quite robust. And so, we tend to have that as a soft contraindication.”

“We know that patients, even [those] who look great, who don’t have any diagnosed conditions in a normal set of labs, if
they’re 85 years old, are not going to tolerate a physiologic insult as much as others, but, again, it’s relative. There are some
patients who look great after a certain age. It probably is largely just a number, and so that’s why we don’t have it as an
absolute contraindication.”

“We try to get down and try to understand what the functional age is. So, a 72-year-old who's been playing golf last Saturday
might be a different 72-year-old who's been in and out of the hospital. But | think more than anything else, we just use age both
for young patients and older patients within the context of everything else happening. There are data to suggest that as you get
older, ECMO may benefit you less and you may have a higher risk of mortality.”

“I would say probably age would probably be the one that would get the most weight just because you’re going [to] be able to
tell, you know, what’s going to be long-term goals for this patient and how resilient are they going to be.”

“| feel like after a certain age, if you're going to put somebody on ECMO, you need to do it early or not at all... just because they
don’t tolerate these high [ventilatory] settings. Even if you don’t see anything objective in here, they accumulate this damage a
lot worse at that age, | think.”

“80 is probably beyond the extreme...we feel comfortable using age here as some sort of proxy for ability to rehab or to wean
from the ventilator, things like that.”

“We don’t have a cutoff for BMI. It is an important factor to think about if you’re planning on actually cannulating the patient,
obviously, in terms of technical difficulty. But we've had success with very high BMI patients.”

“If we can lay eyeballs on the person, we can because if someone is built, you know, like they’re really stout or they're almost
built like a tree trunk or something, we tend to look at those [as] more favorable than someone who is all belly because those
all-belly people have a difficult time flowing and they tend to be more unhealthy.”

“If we cannot put a cannula in because you're so obese, then that’s the cutoff.... [I]f you can cannulate, then it doesn’t matter
what the BMI number is.”

“Most of the data around obesity and ECMO are associated with problems with cannulation, right? So, we've got a [6-foot-5-
inches] person with a BMI of 42, like a big muscular guy, we will consider putting them on, right?”

“What we've realized is that around that BMI of 50 is where our flow rates become a huge problem for us. Like, you know, we’re
just not able to, match their requirements in terms of like the flows that they require if you're above that range.”

“If we use ECMO upfront to prevent all this injury, that’s not salvage. That’s an active treatment.... If you use it as a salvage,
once the ventilator has failed at the end of a week or two of treatment, most likely any benefit you could have had is gone
and missed.”

“There's a feeling that the patients who do better are those who have an acute deterioration rather than those who've had a
more incipient course to their illness. | think that’s where the time on the ventilator of 7 to 10 days [is important]... I'm less
worried as an absolute like he’s been ventilated two weeks if it was still a reversible condition.”

“We do not have strict rules about days. Majority of them were in the first few days. But if we ventilate this patient and we know
he was ventilated in [a] protective manner all the time, we’ll place him on ECMO even on day 15. | don't care if it's really
something that is completely reversible [rather than] just delay his process of dying, no.”

“If there was a separate event... that timeline goes out the window. [Such as] let’s say on [the] 10th day, he developed
ventilator-associated pneumonia with severe ARDS. And again, we placed him on ECMO, and he survived and went home
without any consequences at the end.”

“We really sort of treat that one as an absolute cutoff at about a week.... If that setting includes 100% oxygen for that whole
time... we just assume their lungs to be pretty much fried. The dangers of high oxygen and fibrosis have been understated by a
lot of the literature.”

Theme 2: Perceived contraindications to VV ECMO are often flexible depending on various ethical and social criteria

Quality of life and functional outcome

Social support and post-ECMO disposition

“We place little weight on the absolute age and much more on the physiologic age or the frailty index.... You can walk into the
room, is there family support there?”

“So clinical frailty score is very important for us. If she’s attached to the bed and depending on someone, then definitely no.
If she has a reasonable quality of life, okay.”

“We declined ECMO because she had a combination of a too high BMI and was placed in a long-term facility and ambulating only
with an [aid].”

“If the patient is doing very poorly but is on no pressors, has normal kidney function, and looks generally fit... the gestalt is
going to tell you that, ‘Oh, no, this patient is going to do well.””

“Catastrophic multi-organ failure in someone already with low function.... [ECMQ’s] not going to save them...we usually will
just say no.”

“There's also a value-based approach.... We think there’s more quality adjusted life years to be saved in younger patients.”

“We do see as every 10 years beyond the age of 50, when you put them on ECMO, their...chance of a meaningful survival does
start going down.”

“We kind of weighed those pros and cons of he is unhoused, so disposition could be a concern.... We did find a good medical
power of attorney, a brother and a sister that were local that we could consult.”

“It's more the rest of the picture. Like does the patient have a social network? What is their general status? Do they go to their
follow-up appointments?”

“Is there family support there? We really need patient and family buy-in to get them through these acute illnesses let alone
a transplant.”

(continued)
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Table 2. Themes 1and 2 With Representative Quotations (continued)

Themes and subthemes Quotations

Patient wishes and autonomy “The patient was DNR and had written ‘I don’t want to be dependent on life support’.... Given his expressed wishes, ECMO
wasn't really within those goals.”

“I do think his code status weighed in, but not because of the label itself, more that he was able to communicate, ‘Il don't want
to be dependent on life support.””

“Individuals who lack independent living [or were] previously DNR or DNI [are] a herald sign that maybe they’re not in it for the
long [haul].”

Moral distress and exceptions “You cannot leave someone who is 25 or 26 years old, even with comorbidities...he’s too young not to try. We would feel very
bad if we didn’t.”

“People feel comfortable to use [a week cutoff] because it does ease the moral distress of it.... There is moral distress coming to
the clinicians making the decisions. And they do look for those easier-to-navigate exit ramps.”

“We pushed the parameters because she was 18. It did not have a good outcome and reinforced what the data out there shows.”

“We just feel emotionally differently if you've got, for example, an obstetric patient or a young mother. It's all kind of tossed
into this muddy picture.... We were mortified of the optics of it, and we dragged our feet.”

“A lot of emotional decision-making is being done and we acknowledge that.... There was a very young patient that we
would have put on but he was not a transplant candidate, so we were talked out of it.... That was a difficult one emotionally for
the team.”

Abbreviations: ARDS, acute respiratory distress syndrome; BMI, body mass index; DNI, do not intubate; DNR, do not resuscitate; ECMO, extracorporeal membrane oxygenation;
VV, venovenous.

clinicians were more flexible, explaining that “it's more the ventilatory journey than the absolute day
count.” A patient may have been on suboptimal settings for the full duration or suffered other acute
injuries that would be considered separately.

Theme 2: Perceived Contraindications to VV ECMO

Age, BMI, and time on mechanical ventilation were used as contraindications that varied with clinical
contexts. Participants acknowledged that their candidacy assessments were sometimes subjective
and based on "emotional decision-making."

Quality of Life and Functional Outcome

Participants shared that age, BMI, and time on ventilator were used to determine a patient's quality
of life and functional outcome. As a participant noted, “We don't want to save someone just because
we can. They need a shot at real quality of life.” Another remarked, “If we think they'll spend the rest
of their life in a nursing home, that weighs in." Relatedly, poor neurologic status or multiorgan

failure strongly outweighed factors such as young age and normal BMI (“Prolonged down time
leading someone to be not neurologically intact or other organ failure...those are bigger things to
use than age.”).

Social Support

Several participants considered social supports and post-ECMO disposition. As a clinician asked, “If
they don't have family or housing, who's going to help them get back on their feet?” Regarding an
unhoused patient, a clinician commented, “We take that into account—especially if rehab won't
take them after.” Other participants evaluated candidacy decisions based on whether VV ECMO
could be a bridge to recovery vs lung transplant. If transplant was an option, participants placed
greater emphasis on patients’ social situations, wanting to ensure good medical compliance and
follow-up.

Patient Wishes and Autonomy

Most participants agreed that when patients clearly expressed not “want[ing] to be dependent on
machines,” VV ECMO would not be offered. One participant shared, “Sometimes families push, but if
the patient said no to extraordinary measures beforehand, we respect that" because it is challenging
to determine how long someone might require VV ECMO and whether other life-supporting
technologies would be needed long-term.
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Table 3. Themes 3 and 4 With Representative Quotations

Themes and subthemes

Quotations

Theme 3: Cognitive biases and heuristics affect the VV ECMO decision-making process

Loss aversion bias

Status quo bias

Sunk cost bias

Recency bias

Familiarity bias

Group dynamics biases

“In the past, we have cannulated someone who had been ventilated for 19 days. And we did it because she was 18. We knew we were going
outside of the usual parameters, but we also didn’t want to give up on an 18-year-old.”

“In my experience, when patients are really young like less than 40, we tend to ignore a lot of very concerning stuff just because they're so
young. | think it becomes more of an emotional choice.”

“A lot of the surgeons will not put a patient on who's older than 75.... The older [the patient is], the more of a slam dunk that it’s going to be
successful that [the ECMO consultant] really has to be.”

“There's never a re-consult.... | think it's generally accepted that whoever takes the consult initially is the one who makes that decision, and
everybody else gets to respect that.”

“So that to me is really and truly what | feel like is our biggest issue here is [the ECMO center has] given the authority for providers to say no,
but not the authority to say yes.”

“Under normal circumstances, this just involves a conversation based on a clinical gestalt, our medical expert opinion on whether or not those
patients are candidates or not.”

“The conversations [of the ECMO team] don’t have a strict format...there are some times, though, when we do have sort of consensus calls.”
“] suspect that there is almost certainly a sunk cost fallacy that is tied very closely to the surgeons and the surgeons’ groups.”

“There can be a bias if the patient is a surgical or procedural patient.... [SJometimes | feel like the criteria and the candidacy can be swayed a
little bit towards that yellow or green flag because of the time and the relationship and, you know, ability to have a patient who you've done a
procedure on.”

“And when you have a surgical patient, it's a shared decision-making model whereby a lot of weight is placed within the surgeon’s hands.”
“There are things that can be completely thrown out the window when you have a vested interest in those patients.”
“[ECMO providers] use either recency bias or, you know, single anecdote cases to justify a specific decision.”
“I think we're a little bit guilty at times of sort of the last patient... ‘the last patient did well, we’ll do that one again."”
“We decided otherwise because there were too many similarities with these first patients who didn’t make it.”

“] think the issue in our healthcare system is there's an element of chance with where you end up and who your referring doctor is into the
pathway. A patient was referred in by the private pulmonologist for us to make an assessment of whether he could transfer to us, we had

to say yes.”

“Knowledge of the referrers.... We know that there are some very good hospitals, and if they refer, we know they're in trouble...there are
some worse hospitals.... [W]e're more likely to say yes and almost look on it as our duty to rescue the patient from the clinician.”

“We had a patient referred from a local hospital where a few of our guys did their training and they accepted it. Two days later, we get a guy
from [a different hospital], and he was a no, and | think that sort of inconsistency is where people get upset.”

“| think there’s also a difference in whether or not the patient is in-house versus at another facility.”

“We are very much a consensus-driven group. If the head of ICU says yes, then do we actually even have a discussion afterwards? How much of
that is going along with peer pressure? | think one or two strong voices for yes bring the whole team on board.”

“There is a significant amount of inconsistency often depending on the comfort level of the cardiac surgeon. That has everything to do with
their level of risk aversion.”

“Without medical input, those patients would tend to lean away. But when one of the pulmonary attendings can say, ‘Oh, no, this is actually
very treatable,’ that sort of changed the decision.”

“Whoever took the consult initially is the one who makes that decision. The clinician who received the case might present it, but no one
asks questions.”

Theme 4: Institutional and cultural contexts shape individual VV ECMO candidacy decisions

Institutional capacity and
resource limitations

Transplant availability and
long-term exit

Team culture and
multidisciplinary
decision-making

“These are huge resource utilizers. We could care for a bunch of other patients in the same timeframe.... We have to consider this.”

“We developed standard criteria that [are] less about the patient’s conditions and more about the number of available beds and machines.
When we reach surge criteria, we have to follow [these] criteria and the review board literally votes.”

“It's hard to reallocate existing ECMO patients. Once someone is on, it is virtually impossible to take them off in favor of another patient.
We've fortunately never been in that kind of situation.”

“We would look at our capacity needs as well. Are we running six patients and we have a post-op patient on their way?”

“Budget comes into it. If you've been funded, does that change our decision-making? We will say no, but I think it does.”

“If [the transplant center tells] us a hard no ... and we think there is established fibrosis, then we wouldn’t go on to put them on ECMO.”
“We don’t use it as a bridge to transplant. The donors are too few and far between.... VV ECMO is for recovery. It's not as a bridge.”

“Our bridge to transplant is almost completely separate from our bridge to recovery.... [T]he bridge to recovery decision should be
independent of transplant candidacy.”

“Most centers use ages as a cutoff for [ECMO] that is the same cutoff for whether they are going to be a candidate for transplant.”

“Historically [VV ECMO has been] a bridge to recovery. These days approximately half are either a bridge to transplantation or primary graft
dysfunction after transplantation.”

“Decisions where we decline require two physicians to assent. It can be unilaterally performed but only in extremis and occasionally overnight
a third physician [sometimes functions] as the deal-breaker.”

“It's always a team decision. We're generally five making the decision...the four intensivists on duty plus the ECMO consultant for that week.”

“We use a WhatsApp group to govern our ECMO resource...six people, of which three need to be in agreement, though it is usually a
consensus-driven group.”

“We set up a Teams meeting with the ICU, interventional cardiologist, and surgical team. We will all meet, discuss the patient, and make a
[shared] determination.”

“Our ECMO council is a group of pulmonary and critical care physicians. Cardiothoracic surgeons, cardiac anesthesiologists, and other
consultants can weigh in, but they do not get to vote on candidacy.”

“The review board is ad hoc with senior leadership. We literally vote...it's an odd number intentionally.”

Abbreviations: ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; V'V, venovenous.
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Moral Distress and Exceptions

Participants believed that flexibility in weighing relative contraindications was crucial because “there
are cases that just feel different—like young parents or health workers.” Another participant noted,
"We occasionally bend the rules when we think it's the right thing to do—we're human. We've had
huge debates about what's fair versus what feels right.” Most participants shared that flexibility
helped with navigating moral distress (“"We want to try harder for an obstetric patient with young
kids.") and making otherwise difficult candidacy decisions with “easier-to-navigate exit ramps” based
on flexible criteria that could be variably invoked.

Theme 3: Cognitive Biases and Heuristics and the VV ECMO Decision-Making Process
Participants acknowledged that candidacy decisions were affected by decision-making shortcuts (or
heuristics) and cognitive biases, defined as decisions deviating from impartial judgment without
normative implications. Cognitive biases were acknowledged by more than 50% of the participants
in our semistructured interviews.

Loss Aversion Bias

Many participants noted the loss aversion factors in their decisions regarding younger or previously
healthy patients ("We're more aggressive with younger patients, even if they're not perfect
candidates.”). When there was seemingly more to lose by saying no, participants more readily
overlooked relative contraindications.

Status Quo Bias

Participants tended to follow through on a colleague’s initial opinion on VV ECMO candidacy, with other
team members respecting the decision on consensus calls. As a participant said, “There's never are-
consult or another discussion—presenting a case to the [ECMO] group is more a formality. We're going
to follow what the presenting clinician recommends or give them the reassurance they're looking for."

Sunk Cost Bias

Several participants noted a sunk cost bias for patients already receiving extensive care, especially
postoperative patients. One clinician shared, “Surgical patients get a leg up. We've already invested in
them.” Another clinician noted, “There's pressure to escalate [to ECMO] when various consultants
have already done so much and things deteriorate.”

Recency Bias

Most participants acknowledged that they were affected by recent or similar cases. Experience
helped "justify a specific decision,” and participants usually recalled recent or memorable cases
without comparing specific details.

Table 4. Theme 5: Suggestions to Improve Consistency in VV ECMO Candidacy Selection

Strategy Examples

Clear, written, evidence-based guidelines « Creating checklists with relative contraindications for candidacy that allow for individualization of candidacy decisions
 Separating surge guidelines from routine allocation criteria as well as in-house vs outside hospital referrals
» Working with division leadership to clearly delineate how, if at all, structural factors (eg, funding, beds) should contribute to
candidacy selection

Team composition in a way that minimizes ¢ Having ECMO decision councils that are multiperson and multidisciplinary, even overnight
potential biases » Qutlining clear guidelines for when or how the primary team and/or consultants (eg, cardiac surgeons) should be
able to contribute
« Creating formalized guidelines regarding if or when consensus must be reached vs holding a majority vote to cannulize
« Prioritizing the creation of psychological safety where team members can feel comfortable debating candidacy decisions
¢ In implementing systems that empower all voices and encourage dissent, considering a designated naysayer whose job is to
force contrary discussion

Transparency in decision-making « Scheduling regular case reviews and debriefs to assess decision-making processes
 Tracking outcomes for patients deemed and denied candidacy, and using that data to concretely inform future cases
¢ Having multidisciplinary conferences to connect previous cases with the most recent literature and guidelines
 Separating ECMO candidacy decisions from transplant candidacy

Abbreviation: ECMO, extracorporeal membrane oxygenation.
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Familiarity Bias

Most participants favored patients who were already known by their health system. Someone
commented, "Referring hospitals don't always know what we look for, so we're more skeptical”;
another clinician said, "Patients from our own ICU get more benefit of the doubt.” A few participants
noted that patients who were referred privately or those with prior relationships with pulmonary
specialists and intensivists seemed to get different treatment.

Group Dynamics Biases

Group dynamics often play a role in candidacy decisions. A participant mentioned, “Sometimes it
depends on who's in the room. One strong voice can sway the group.” Another clinician noted, “It's
consensus, but certain attending [physician]s tend to dominate.” Decisions also changed based on
which specialties were included and informal hierarchies, such as whether surgeons performing the
cannulation would get to vote. Most participants shared that candidacy decisions were often guided
by the clinician on call at any given time, as different clinicians and specialties have different
thresholds and comfort levels.

Theme 4: Role of Institutional and Cultural Contexts in Individual VV ECMO
Candidacy Decisions

Institutional structures, including funding and resource limitations as well as cultures, were often
cited as factors in candidacy decisions. Responses were similar among participants across different
hospital type (urban or rural), hospital funding (private or public), and country of practice.

Institutional Capacity and Resource Limitations

Participants noted that capacity and funding had a role in candidacy decisions. One clinician shared,
"We're funded for approximately 20 circuits a year. That shapes who we say yes to.” Another clinician
commented, “"We slip at times into accepting some patients because we've been quiet.” Since centers
only have a certain number of ECMO circuits and beds, triage is affected by the time of year and con-
text. During surges, for instance, a participant noted “tightening of selection criteria. For example, rela-
tive age cutoffs go down to an age less than 50 [years].” Relatedly, outside hospital transfers required
additional resources. A participant commented, “We've probably got a lower threshold for doing it for
our own inpatients...for the retrieval patients, criteria are more black and white.”

Transplant Availability

Whether a center had a transplant program available and whether ECMO could be a bridge to a trans-
plant were factors to consider in candidacy. One participant commented, “If you don't have transplant
as a backup, you're more careful with fibrotic lung disease.” While the “bridge to recovery decision
should be independent of transplant candidacy,” several participants believed a noncandidate for a
transplant would never be offered VV ECMO given the lack of a backup destination.

Team Culture and Multidisciplinary Decision-Making

Some institutions required unanimous consensus, while others required a majority vote. Decision thresh-
olds changed by the time of day (eg, a physician could make a unilateral decision overnight), the primary
ECMO consultant, and the specialties represented on the ECMO team (eg, surgery, pulmonology, and
cardiology). One participant noted, “It's consensus, but depending who's on [the team], decisions shift.”
Another participant said, “It all depends on who answers the phone and which team they're from.”

Theme 5: Improving Consistency in VV ECMO Candidacy Selection

Every participant in the study acknowledged inappropriate variability in candidacy selection, and
most explained there were ways to improve internal consistency. They suggested creating clear
guidelines, formalizing ECMO team composition, and ensuring transparency in decision-making.
These strategies are summarized in Table 4.
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Discussion

Despite increasing ECMO utilization,?'2¢

understanding of how clinicians make candidacy decisions
is lacking. To our knowledge, this study was the first to explore in detail the approach individual
clinicians use in VV ECMO candidacy decision-making, including their degree of reliance on existing
clinical guidelines. We identified themes related to patient-level variables, social factors, and
institutional features that may impact these high-stakes decisions. We also elicited conceptual links
binding clinical judgment and local practice culture to the existing literature, highlighting the ways in
which evidence for VV ECMO is deployed in clinical contexts. In an evolving, data-sparse field,?”-2®
flexibility in decision-making is necessary but deserves to be scrutinized. By mapping the contours of
clinical decision-making, our study may inform the development of more transparent, consistent,
and equitable methods of VV ECMO candidate selection.

Several studies have proposed ways to weigh relative contraindications to ECMO,2°-32 but most
of these suggestions are guides in times of crisis (eg, the COVID-19 pandemic). Similarly, tools such
as RESP scores broadly help categorize patients,333* but they are usually based on patients already
on ECMO and do not account for more granular patient-level considerations or unique institutional
experiences. These tools do not guide how to weigh specific contraindications or other social and
cultural factors that affect candidacy decisions. From an ethics perspective, most ethics research on
ECMO relates to allocation and principles of justice, such as whether older patients should have the
same access to life-sustaining therapies as younger patients (also known as the fair innings
principle®®), as opposed to the ethics of decision-making with limited data and flexibility. A
potentially better and more equitable framework for candidacy decisions may be domain-based
decision-making, in which clinicians identify the specific, overarching destination-related reasons
(domains, as opposed to contraindications) that a patient cannot get ECMO, using specific data
points to support the domain rather than independent contraindications.® Strategies suggested by
participants (Table 4) can also be adopted to create frameworks for consistency, transparency, and
equity in the decision-making process.

Some themes that we identified from the interviews were at times contradictory. For instance,
the same group dynamics and cognitive biases may both raise or lower the threshold for candidacy.
likely due to variability in the VV ECMO goal (recovery vs transplant) that could not always be parsed
out in interviews. In addition, candidacy decisions may vary both between and within centers. The
fact that, at times, certain themes were contradictory further demonstrates the many differences in
how centers approach selection. Research on ECMO is constantly evolving, and centers are updating
their processes in real time; our interviews represent participants’ views at one point in time.
Participants were generally supportive of some flexibility in selection because so much is still
unknown about ECMO.” Our study reaffirms that candidacy decision-making is an extremely
nuanced and subjective process, which is both necessary and can exacerbate health inequities,®°
anissue that is well-recognized in critical care.383°

There is modest empiric research to date on physicians' perspectives and experiences with
ECMO decision-making. Most of the research focuses on patient and family perspectives on ECMO

decisions, 042

f43

and those that do focus on clinicians are usually hypothetical or examine the decision
itself*> as opposed to the decision-making process. While our study did not involve nonclinical
participants, better understanding the selection process and how it affects patients is paramount to
improving resource allocation and strengthening physician-patient relationships.

Our study has important implications. Given the lack of standardization in approaches to
candidacy selection, critical care units could benefit from internal reviews for consistency and cross-
center collaboration, not only for VV ECMO but also for venoarterial ECMO and other forms of
mechanical circulatory support, including left ventricular assist devices. We hypothesized that,
similar to ECMO, resource distribution in critical illness is dependent on structural, interpersonal, and
individual factors.2%4*” Further research is needed on the intersection of clinical ethics and
medicine in different settings.

& JAMA Network Open. 2026;9(3):€262044. doi:10.1001/jamanetworkopen.2026.2044 March 22,2026 10/13

Downl oaded from j amanet wor k. com by guest on 03/ 23/ 2026



JAMA Network Open | Critical Care Medicine Clinician Perspectives on the ECMO Decision-Making Process

Limitations

This study has several limitations. First, this sample was small, overly represented by the US (and
other countries in the Global North), and purposely selected from a cohort of survey respondents,
which may have led to sampling bias. Second, participants may not precisely represent what happens
in practice and may have difficulty reflecting on their own biases (eg, recalling only memorable
experiences). Third, we sought only perspectives on VV ECMO candidacy selection, and findings may
not apply to other forms of ECMO.

Conclusions

Decisions to pursue VV ECMO for patients with severe respiratory failure were largely based on
clinical judgments of suitability rather than objective guidelines. Our findings suggest that
determining a patient's candidacy may be based on different and flexible interpretations of patient
characteristics, social contexts, and biases. Variability in VV ECMO candidacy decision-making may
lead to inconsistent allocation, and further research is needed to identify more equitable strategies.
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