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Abstract
Background: Extracorporeal membrane oxygenation (ECMO) has accelerated rapidly for
patients in severe cardiac or respiratory failure. As a result, ECMO networks are being
developed across the world using a “hub and spoke” model. Current guidelines call for
all patients transported on ECMO to be accompanied by a physician during transport.
However, as ECMO centers and networks grow, the increasing number of transports will
be limited by this mandate.
Objectives: The aim of this study was to compare rates of adverse events occurring during
transport of ECMO patients with and without an additional clinician, defined as a
physician, nurse practitioner (NP), or physician assistant (PA).
Methods: This is a retrospective cohort study of all adults transported while cannulated on
ECMO from 2011-2018 via ground and air between 21 hospitals in the northeastern
United States, comparing transports with and without additional clinicians. The primary
outcome was the rate of major adverse events, and the secondary outcome was minor adverse
events.
Results: Over the seven-year study period, 93 patients on ECMO were transported.
Twenty-three transports (24.7%) were accompanied by a physician or other additional
clinician. Major adverse events occurred in 21.5% of all transports. There was no difference
in the total rate of major adverse events between accompanied and unaccompanied
transports (P = .91). Multivariate analysis did not demonstrate any parameter as being
predictive of major adverse events.
Conclusions: In a retrospective cohort study of transports of ECMO patients, there was no
association between the overall rate of major adverse events in transport and the accompaniment
of an additional clinician. No variables were associated with major adverse events in either
cohort.
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Introduction
Over the last decade, the use of extracorporeal membrane oxygenation (ECMO) has accelerated
rapidly.1-3 It can be used as an emergent intervention for patients in severe hypoxemic respiratory
failure using a veno-venous configuration (VV-ECMO) and for patients in cardiac failure using
a veno-arterial configuration (VA-ECMO). As developing technology ameliorates barriers of
cost and logistics, clinical indications for ECMOhave grown.4,5 As a result, ECMO centers are
being developed across the world, with many authors calling for a “hub and spoke” network
model for ECMO centers to serve surrounding areas.6,7 Early studies demonstrated a mortality
benefit among patients with respiratory failure referred to ECMO centers compared to patients
not referred,8,9 and increasing evidence supports the relative safety of transport on ECMO.10

Employing the “hub and spoke” network model for ECMO requires effective, safe,
critical care transport. Existing literature has established that transporting a patient on
ECMO has an overall low mortality rate, yet still carries a significant risk of adverse
events.11-13 Current guidelines call for all patients transported on ECMO to be accompa-
nied by a physician.14,15 However, as ECMO centers and networks grow, this mandate will
necessarily limit the increasing number of transports by physician availability to travel.
Alternatively, demonstrating that appropriately trained nurse and paramedic critical care
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teams can safely transport ECMO patients could increase the
resources for ECMO transfers and help grow networks.

In comparison to other geographic areas where ECMO
transport programs were purposefully developed and staffed by
members of a receiving ECMO institution,10,16-18 ECMO transports
in New England, United States evolved differently. As receiving
academic hospitals developed their capability to care for patients on
ECMO, sending institutions began cannulating patients in extremis,
including those who may not otherwise survive the wait for a cannu-
lation team to arrive from the receiving hospital. This necessitated the
need for a regional ECMO transport team. This organization is not
directed by a single institution and accordingly serves the entire region,
delivering patients from sending community hospitals to any tertiary
care academic medical center with the ability to receive them. The
programevolved practice to support the burgeoningECMOtransport
need.

The critical care transport organization is supported by a
consortium of seven academic medical centers and has been per-
forming ECMO transports since 2011. The most common team
configuration is a critical care transport nurse, a critical care para-
medic, and an ECMO specialist (perfusionist, specially trained
nurse, or respiratory therapist) from the sending institution. The
sending or receiving hospital at times will send physicians, and
rarely, physician assistants (PAs) or nurse practitioners (NPs),
on the transport in addition to the standard team configuration,
depending on clinician preferences.

To assess the risks of transporting ECMO patients without a
physician, this study compared the experience transporting patients
on ECMOwith and without the accompaniment of a physician or
other additional clinician and assessed rates of adverse events
during transport in each cohort.

Methods
This is a retrospective chart review of patients aged 18 and over
transported on ECMO from January 2011 through December
2018 from referring hospitals to tertiary care hospitals. The
electronic medical record system for transport records was queried
for the keyword “ECMO” to identify charts for inclusion. All
patients cannulated at the sending hospital were included in the
cohort. Patients transported for anticipated ECMO, but not
cannulated at the time of transfer, were excluded. The
Institutional Review Board (IRB) approved the study (designated
number 2017P002863) and waived the need for informed consent.

The transport team members are required to have at least five
years of high-performance experience in their profession of nursing
or paramedicine before being eligible for hire. Current tenure with
the organization ranges from one month to 32.3 years, with a
median of 3.5 years. Clinicians undergo intensive critical care train-
ing and transport experience during a 15-week orientation and
receive dedicated ECMO education through reading and lectures
in the post-orientation probationary period. The clinical quality
program includes operational, clinical, and physician review of
every case. Accordingly, there is feedback and discussion of each
ECMO case with the transport team, and the cases are discussed
organizationally at twice-monthly case review meetings. The
nine-physician medical director group includes seven board
certified critical care physicians, six of whom have an active
ECMOpractice. In-hospital clinical experience with a medical direc-
tor on the ECMO service is available to the transport clinicians.

While preparing the patient for transport from the sending
facility, transport team members consult with sending, receiving,

and transport medical control physicians to coordinate care via
the Communications Center on a recorded conference phone call
line. In-transport plans for arrhythmia and arrest management, tar-
get mean arterial pressure (MAP), target peripheral oxygen satura-
tion, and target flow rate for the ECMO specialist are discussed
prior to the critical care transport team leaving the sending facility.
This allows the transport team to establish andmeet goals agreed to
by the sending and receiving physicians.

All charts are reviewed by the organization’s Chief Quality
Officer (MAF), and all ECMO transports are identified for quality
assurance purposes, as per the organization’s ECMO transport
protocol. The transport database was queried by an author
(SRW) to verify all ECMO transports were included. The organi-
zation used a database of all records, maintaining PDFs of trans-
port medical records in internal storage, until moving to
ImageTrend Elite (ImageTrend, Inc.; Lakeville, Minnesota
USA) in 2017. Chart abstraction was completed by trained abstrac-
tors (AC, SRW) and all data were reviewed by the senior author
(SRW). The abstractors were aware of the study hypothesis and
interobserver reliability was not tested. Data were uploaded into
an approved data collection form in REDCap (Vanderbilt
University; Nashville, Tennessee USA).

Transport records were reviewed in detail to collect time and
date of transport, demographic information, comorbidities as
known to the transport team, diagnosis, indication for ECMO
cannulation, and mode of ECMO (either VV, VA, or VAV).
The method of transport (ground, helicopter, or airplane) was also
noted. All transports consisted of a critical care transport nurse, a
critical care transport paramedic, and a sending hospital ECMO
specialist. Accompaniment by an additional clinician was defined
collectively as any physician, PA, or NP from either the sending or
receiving hospital who rode in the transport vehicle from the send-
ing to the receiving hospital.

Adverse events were defined as highlighted in clinical reviews
and consistent with prior studies.19,20 Minor events were defined
as brief hypotension with MAP less than 65mmHg responding
to intervention, transient decrease in ECMO flow responding to
intervention, hypertension with MAP greater than 110mmHg,
bleeding not requiring intervention, desaturation of at least three
percent with a nadir oxygen saturation over 88%, and loss of pulse
oximetry monitoring.

Major events were defined as hypotension not responding to
intervention, loss of ECMO flow, ventricular arrhythmias,
pneumothorax, decannulation, malfunction of ECMO circuit,
bleeding not responding to intervention, desaturation with a nadir
saturation of 87% or less, or limb ischemia. Given the risks of desa-
turation with transport, the threshold for desaturation was set
higher than may be otherwise tolerated within the hospital.21

When a patient had a major event clearly leading to another
defined event (eg, ventricular tachycardia leading to hypotension
in VV-ECMO), this was counted as one event for the transport.
Complications of medical care present prior to the transport team’s
arrival, such as pulselessness on ECMO or limb ischemia, were not
considered adverse events attributable to transport.

The primary outcome was the rate of major adverse events, and
the secondary outcome was minor adverse events.

Statistical Analyses
Mean and standard deviations (SD) were determined for patient
demographics, comorbidities, ECMO configuration, and indica-
tion for ECMO. Distribution curves demonstrated non-normal
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distribution for all parameters, and comparative statistics compar-
ing accompanied and unaccompanied transports were performed
using chi-square tests.

The total number and percent of all ECMO transports in which
major and minor adverse events occurred were determined. Given
non-normal distribution curves, differences in the frequency with
which major and minor adverse events occurred between accompa-
nied and unaccompanied transports were assessed with nonpara-
metric comparative analyses using chi-square tests.

Univariate regression analysis was performed to assess for clini-
cal or patient-level factors independently associated with major
adverse events. Analysis of variance (ANOVA) was performed
to assess for differences in major adverse events attributable to each
clinical and patient-level factor. Multivariable regression analysis
was subsequently performed to describe relationships between
the included clinical and patient-level parameters.

All statistical analyses were performed using JMP Pro version
14.0 (SAS Institute Inc; Cary, North Carolina USA).

Results
Over the seven-year period, 93 transports of patients on ECMO
from 21 hospitals to four ECMO centers were completed. All
transports included an ECMO specialist from the sending or
receiving hospital. Of these, 20 were accompanied by one addi-
tional clinician, with nine accompanied by a sending physician,
nine accompanied by receiving physician, one accompanied by a
sending PA, and one accompanied by a sending NP. Three other
transports were accompanied by two additional clinicians: one
transport with a sending physician and a sending PA, and two with
a receiving physician and a PA.

The average age of patients transported was 52.2 (SD = 14.3)
years for all transports, and the cohort was predominantly male
(74.5%). Mean transport time was 59.2 (SD = 31.3) minutes for
all transports. Table 1 outlines demographics of transported
patients, including accompanied and unaccompanied cohorts.
The most common documented comorbidity was hypertension
(33 patients; 35.5%). There were significantly more patients with
congestive heart failure (CHF) in the unaccompanied compared to
the accompanied group (P = .01) but no other significant
differences between the cohorts. Seventy-six patients (81.7%) were
supported on VA-ECMO and 16 (17.2%) were on VV-ECMO.
One patient was cannulated in a VAV configuration. The vast
majority (88; 94.6%) were cannulated by sending physicians, and
five (5.4%) were cannulated by receiving physicians at the sending
institution. Transport time was not significantly different for
patients accompanied by an extra clinician (71.2 minutes) as com-
pared to unaccompanied patients (55.0 minutes; P = .12).

The most common documented indications for ECMO cannu-
lation are listed in Table 1. Notably, 11.8% of all patients were
undergoing cardiopulmonary resuscitation (CPR) at the time of
ECMO cannulation. The most common indication was cardiac
arrest (44.1%), followed by ST elevation myocardial infarction
(STEMI; 29.0%), and acute respiratory distress syndrome
(ARDS; 23.7%). All three of these diagnoses were more common
in unaccompanied transport compared to accompanied transport.
Percutaneous coronary intervention (PCI) was more common in
unaccompanied transport (20.0% versus 13.0%; P = .02).

Table 2 lists minor and major adverse events occurring during
transport. The most common minor adverse event was brief hypo-
tension. Hypertension was significantly more frequent in unac-
companied transports (4.3% versus 22.9%; P = .007). Minor

adverse events were otherwise similarly distributed between accom-
panied and unaccompanied transports.

A total of 21 major adverse events occurred in 20 transports
(21.5% of all transports). Of these, five occurred during accompa-
nied transport and 16 during unaccompanied transport (21.7% ver-
sus 22.9%; P = .91). The most common major adverse events were
transient loss of ECMO flow (n= 7) and major desaturation (n
= 7). Ventricular arrhythmias occurred more commonly in unac-
companied transport (7.1% versus 0.0%; P = .02). Major adverse
events were otherwise similarly distributed between accompanied
and unaccompanied transports.

The year of transport did not predict the frequency of major or
minor adverse events, as there were no consistent significant
differences or trends based on the number of adverse events per cal-
endar year. Adverse events fluctuated by year (Figure 1), but there
was no significant temporal correlation between year and adverse
events for all year-by-year comparisons.

Table 3 shows factors associated with adverse events. Univariate
analysis of factors associated with major adverse events found VV-
ECMO as the only factor predictive of major adverse events, with
an odds ratio (OR) of 3.39 (95% confidence interval [CI] of 1.09-
10.56). Other factors including history of CHF, STEMI, PCI,
cardiac arrest, ARDS, and unaccompanied status were not found
to be predictive of major adverse events. Multivariate analysis did
not demonstrate any parameter as being predictive of major adverse
events during transport (VA-ECMOOR 1.00; 95%CI, 0.96-1.05
and VV-ECMOOR 1.20; 95% CI, 0.12-1.40). No variables were
significantly associated with major adverse events for either accom-
panied and unaccompanied transports (Table 4).

Discussion
In this cohort of 93 critical care transports of patients on ECMO,
this study observed aminimal difference in the rate of major adverse
events between 23 transports accompanied by a physician or other
clinician and 70 unaccompanied transports, despite a similar dis-
tribution of acuity and major comorbidities. The only significant
difference was the rate of ventricular arrhythmias, with no
differences in the rate of hypotension, loss of ECMO flow, or clin-
ically significant desaturation.

Previous literature has called for a physician to accompany every
ECMO transport.14,15 A recent review of transports on ECMO in
North America and Europe by Nwozuzu and colleagues estab-
lished that North American transports are much less likely to have
an anesthesiologist on board compared to European transports and
suggested that there should be more accompanied transports.22

These recommendations appeared based on qualitative observa-
tions of adverse events in ECMO transports and an experienced
respect for the challenge of responding to complications that
may occur in patients on ECMO.

However, there is further historic and logistic context to the
assertion that a physician should accompany every ECMO trans-
port. Most existing ECMO transport studies make a distinction
between “primary” and “secondary” transports. These studies are
often based at ECMO centers where the majority of transports
begin with a mobile team that deploys to cannulate the patient
at a referral hospital.16,18,19,23-25 The patient is then transported
on ECMOback to the tertiary care center for further management.
This type of transport is designated as a “primary” transport. A
“secondary” transport occurs when a patient has already been can-
nulated for ECMO at the outside hospital and is now being trans-
ported to an ECMO center for further management.
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In the model of primary transport, a physician must necessarily
be part of the transport team to perform cannulation at the outside
hospital. Thus, a physician is also present on the return transport to
respond to adverse events as needed. In this system, common to
most published ECMO transport studies, there is by definition less
opportunity to examine whether a physician’s presence on the
return transport is actually associated with fewer adverse events.

In contrast, this cohort of ECMO transports developed from
community and regional hospitals where independent institutions
began cannulating unstable patients and then requesting transport
to a variety of receiving centers. The organization is responsive to a
consortium of tertiary care hospitals in this metro area that includes
all the quaternary ECMO facilities.

In theUnited States, a critical care nurse and paramedic team is a
common configuration for critical care transport teams,26 and this
is the model employed by the organization. In the nascent stages of
this ECMO transport program, the decision was made to always
bring an ECMO specialist in transport in addition to the transport
team. The ECMO specialist provides expertise in ECMO man-
agement, and as such, it was not clear that it was necessary to

add a physician or another clinician, particularly one less experi-
enced with the nuances of transport.

These data demonstrate that unaccompanied transports have a
comparable rate of adverse events as compared to transports accom-
panied by a physician or other clinician. Patients in the unaccom-
panied transport cohort are high acuity, with significantly more
patients with cardiac arrest, STEMI, and ARDS as compared to
accompanied transport. Nonetheless, there was no significant asso-
ciation between unaccompanied transport and any major
adverse event.

The existing literature on ECMO transports describe a wide
range of adverse events en route,19 from 1.5% to 32.0%.6,20

Some of the variability is due to discrepancies in definitions of
adverse events, with some authors including power failures and
complications with ambulances but not reporting changes in vital
signs.12,16,17 The rate of major adverse events in this study is com-
parable to other published studies at 21.5%. However, the cohort
included in the current study differs from the existing studies in
terms of acuity, with cardiac arrest being the most common indi-
cation for ECMO (44.1% of patients) and 11.8% of patients

Variable
Total

(n= 93)
Accompanied Transports

(n= 23)
Unaccompanied

Transports (n= 70) P Value

Age (years, SD) 47.6 (SD= 15.0) 53.8 (SD= 13.8) .09

Male (%) 87.0 70.0 .07

Comorbidities – n (%)

Hypertension 33 (35.4) 9 (39.1) 24 (34.3) .69

Diabetes 20 (21.5) 4 (17.4) 16 (22.9) .98

Obesity 19 (20.4) 7 (30.4) 12 (17.1) .23

Coronary Artery Disease 12 (12.9) 3 (13.0) 9 (12.6) .57

Congestive Heart Failure 6 (6.4) 0 (0.0) 6 (8.6) .01

Cancer 3 (3.2) 1 (4.3) 2 (2.9) .76

ECMO Configuration – n
(%)

VV 16 (17.2) 6 (26.1) 10 (14.3) .26

VA 76 (81.7) 16 (69.6) 60 (85.7) .14

VAV 1 (1.1) 1 (4.3) 0 (0.0) .33

Indications for ECMO

Cardiac Arrest 41 (44.1) 7 (30.4) 34 (48.6) .003

ST Elevation Myocardial
Infarction

27 (29.0) 4 (17.4) 23 (32.9) <.001

Acute Respiratory
Distress Syndrome

22 (23.7) 7 (30.4) 15 (21.4) .01

Post-Cardiac Surgery 19 (20.4) 4 (17.4) 15 (21.4) .34

Ventricular Tachycardia
or Ventricular Fibrillation

19 (20.4) 4 (17.4) 15 (21.4) .42

Percutaneous Coronary
Intervention

17 (18.2) 3 (13.0) 14 (20.0) .02

Pneumonia 13 (14.0) 3 (13.0) 10 (14.3) .14

ECMO for
Cardiopulmonary
Resuscitation

11 (11.8) 3 (13.0) 8 (11.4) .51

Pulmonary Embolism 7 (7.5) 1 (4.3) 6 (8.6) .58

Non-ST Elevation
Myocardial Infarction

4 (4.3) 1 (4.3) 3 (4.3) .13

Condella © 2021 Prehospital and Disaster Medicine

Table 1. Demographics of Transported Patients
Abbreviations: ECMO, extracorporeal membrane oxygenation; VA, veno-arterial; VAV, veno-arterio-venous; VV, veno-venous.
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undergoing CPR during cannulation. Other studies report pre-
ECMO rates of arrest at 4.2%-14.0% and do not report any
patients undergoing CPR at the time of cannulation.12,16,25

Although the rate of ventricular tachycardia was higher in unac-
companied transports, it is unknown if a physician’s presence could
have prevented arrhythmias.

As consensus develops regarding the standard of care for
ECMO transports, these findings are important in recognizing
that critical care transport without physician or other clinician is
not associated with increased adverse events. Furthermore, the
acuity of this cohort highlights an important advantage of a net-
work that does not require a sending hospital to wait for the arrival
of a cannulating team or receiving physician. For patients who

receive ECPR, minutes matter, both prior to cannulation and
afterwards while awaiting definitive intervention. The ability of
“spoke” sites to cannulate independently and transport the patient
without delay should be prioritized. With continued development
of ECMO regionalization and more “spoke” sites capable of inde-
pendent cannulation,27 critical care transports without a physician
or advanced practice provider can allow for an increased number of
timely ECMO transports and the continued growth of ECMO
centers.

Limitations
The primary limitations in this study are inherent to the retrospec-
tive nature of a record review study. Additionally, due to the high

Event Accompanied Transports Unaccompanied Transports P Value

Minor – n (%) 21 (91.3) 63 (90.0)

Brief Hypotension 9 (39.1) 29 (41.4) .85

Hypertension 1 (4.3) 16 (22.9) .007

Minor Desaturation 4 (17.4) 14 (20.0) .78

Loss of Pulse Oximetry 5 (21.7) 4 (5.7) .09

Minor Bleeding 2 (8.7) 1 (1.4) .25

Major - n (%) 5 (21.7) 16 (22.9) .91

Loss of ECMO Flow 2 (8.7) 5 (7.1) .82

Major Desaturation 3 (13.0) 4 (5.7) .35

Unstable Rhythm 0 (0.0) 5 (7.1) .02

Bleeding Requiring Intervention 0 (0.0) 2 (2.9) .16

Equipment Malfunction 0 (0.0) 2 (2.9) .16

Prolonged Hypotension 0 (0.0) 1 (1.4) .32
Condella © 2021 Prehospital and Disaster Medicine

Table 2. Adverse Events During ECMO Transport
Abbreviation: ECMO, extracorporeal membrane oxygenation.
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Figure 1. Rate of Annual Minor and Major Adverse Events per Total Number of Transports.
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acuity of the patients in the study, information transmitted to the
transport teams, such a complete list of comorbidities, was at times
minimal. The lack of complete clinical information prevented cal-
culation of sequential organ failure assessment (SOFA) score or

other illness severity scores. This study therefore reflects the knowl-
edge of the patients by the transport team at the time they are being
transported. The rate of major adverse events in this study is higher
than in other studies of transfers on ECMO. However, this

Factor Odds Ratio (95% CI) P Value

Univariate Analysis

VA ECMO 0.26 (0.08-0.83) .03

VV ECMO 3.39 (1.09-10.56) .04

Congestive Heart Failure (comorbidity) 0.72 (0.08-6.50) .77

ST Elevation Myocardial Infarction (indication) 0.54 (0.16-1.81) .32

Percutaneous Coronary Intervention
(indication)

1.70 (0.52-5.55) .38

Cardiac Arrest (indication) 1.35 (0.50-3.65) .55

Acute Respiratory Distress Syndrome
(indication)

2.81 (0.97-8.17) .06

Unaccompanied Status 1.02 (0.32-3.20) .97

Multivariate Analysis

VA ECMO 1.00 (0.96-1.05) .99

VV ECMO 1.20 (0.12-1.40) .83
Condella © 2021 Prehospital and Disaster Medicine

Table 3. Factors Associated with Major Adverse Events
Abbreviations: ECMO, extracorporeal membrane oxygenation; VA, veno-arterial; VAV, veno-arterio-venous; VV, veno-venous.

Factor
Accompanied

(OR, 95% CI, P Value)
Unaccompanied

(OR, 95% CI, P Value)

Age (>50 years old) 0.94 (0.17-5.11, 0.94) 1.07 (0.20-5.81, 0.94)

Male 1.46 (0.38-5.69, 0.58) 0.68 (0.18-2.65, 0.58)

Comorbidities

Hypertension 1.02 (0.16-6.59, 0.98) 0.97 (0.15-6.23, 0.97)

Diabetes 7.00 (0.40-123.4, 0.18) 0.14 (0.01-2.52, 0.18)

Obesity 2.00 (0.27-14.78, 0.50) 0.50 (0.07-3.70, 0.50)

Coronary Artery Disease 2.33 (0.16-34.90, 0.54) 0.43 (0.03-6.41, 0.54)

Cancer 3.00 (0.06-151.2, 0.55) 0.33 (0.01-16.80, 0.55)

ECMO Configuration

VV 1.13 (0.16-8.00, 0.91) 0.89 (0.13-6.31, 0.91)

VA 0.65 (0.13-3.32, 0.61) 1.53 (0.30-7.78, 0.61)

Indications for ECMO

Cardiac Arrest 1.50 (0.24-9.36, 0.67) 0.67 (0.11-4.23, 0.67)

ST Elevation Myocardial Infarction 0.48 (0.02-10.65, 0.64) 2.08 (0.09-45.94, 0.64)

Acute Respiratory Distress Syndrome 1.50 (0.24-9.46, 0.67) 0.67 (0.11-4.21, 0.67)

Post-Cardiac Surgery 2.17 (0.14-32.53, 0.58) 0.46 (0.03-6.93, 0.58)

Ventricular Tachycardia or Ventricular
Fibrillation

0.60 (0.02-14.99, 0.76) 1.67 (0.07-41.65, 0.76)

Percutaneous Coronary Intervention 0.30 (0.01-7.17, 0.46) 3.32 (0.14-78.82, 0.46)

Pneumonia 8.00 (0.46-139.30, 0.15) 0.13 (0.01-2.18, 0.15)

ECMO for Cardiopulmonary Resuscitation 3.00 (0.12-73.65, 0.50) 0.33 (0.01-8.18, 0.50)

Pulmonary Embolism 1.22 (0.03-48.20, 0.91) 0.82 (0.02-32.27, 0.91)

Non-ST Elevation Myocardial Infarction 0.056 (0.01-24.52, 0.76) 1.80 (0.04-79.43, 0.76)
Condella © 2021 Prehospital and Disaster Medicine

Table 4. Factors Associated with Major Adverse Events for Accompanied and Unaccompanied Transports
Note: CHFwas not included as no adverse events occurred in the accompanied group for patients with CHF, and VAV-ECMOwas not included
as no patients in the unaccompanied group were transported on VAV-ECMO.
Abbreviations: ECMO, extracorporeal membrane oxygenation; VA, veno-arterial; VV, veno-venous.
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experience reflects the ad hoc progression of ECMO adoption in a
geographic area, and as such, the patients transported in this cohort
were of exceptionally high acuity, as discussed above.

Conclusion
In this retrospective review of critical care transports of patients
on ECMO, with cardiac arrest being the most common indica-
tion for cannulation, there was no association between adverse

events in transport and the accompaniment of a physician or
other additional clinician during transport. No variables were
associated with major adverse events in either cohort.

Although some current guidelines call for physicians to accom-
pany all ECMO transports, the results of this study offer
quantitative evidence demonstrating the relative safety of unac-

companied transport.
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