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Introduction
Background

Hemorrhage is the primary preventable cause of death in
trauma [ 1]. Resuscitative endovascular balloon occlusion of
the aorta (REBOA) is a hemorrhage control technique with
convincing evidence from animal studies [2], but limited
evidence in humans.

Objectives
To investigate the effect of REBOA on 90-day mortal-

ity in emergency department (ED) trauma patients with
hemorrhage.
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Methods

Design

Multi-center pragmatic, Bayesian randomized clinical trial
(RCT). Bayesian trials allow prior data to be incorporated
with trial data, allowing for updated probability distributions
for parameters of interest.

Setting

Sixteen major trauma centers in the UK between October
2017 and March 2022.

Subjects

Patients > 16 years old with confirmed or suspected life-
threatening torso hemorrhage.

Intervention

REBOA plus standard trauma care.

Comparator

Standard trauma care alone.

Outcomes

Primary outcome was all-cause mortality at 90 days. Sec-
ondary outcomes were mortality at various time points,
definitive hemorrhage control procedures and their timing,

complications, length of stay, blood product use, and cause
of death.
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Results

90 patients were included in an intention-to-treat analysis
(n=46, REBOA plus standard care group; n=44, standard
care group. One standard group patient withdrew consent,
n=43. The trial was stopped early due to REBOA plus
standard care group safety issues after meeting the stopping
rule for harm [>90% probability of odds ratio > 1 for mortal-
ity at 90 days during second interim analysis]. The primary
outcomes were analyzed using Bayesian logistic regression,
meaning prespecified prior distributions were used to obtain
posterior distributions after observing the data. Select out-
comes are displayed in Table 1. There was an absolute risk
reduction of —0.12 (95% Crl —0.33 to 0.08), with a rela-
tive risk of 1.29 (Crl 0.84-2.02), a relative risk reduction
of —0.29 (95% CrI —1.02 to 0.16), and a number needed to
treat of —8.00 (—3.02 to 12.3).

Appraisal
Strengths

e First RCT examining REBOA in traumatic hemorrhage
management.

e Simple inclusion criteria.

e Patient-centered primary outcome.

e Standardized REBOA training across sites.

Weaknesses
e Prolonged prehospital time, upwards of 1.5 h from time
of injury to ED arrival in both groups.

¢ Non-standardized REBOA equipment (e.g., manufac-
turer, lumen, balloon size).

Table 1 Primary and select secondary outcome results

e Low-total REBOA deployments across the 4.5-year long
trial period (19 deployments in REBOA plus standard
care group, 2 deployments in standard care group); how-
ever, the UK, much like Canada sees roughly similar low
volumes of penetrating trauma.

e Potential skill deterioration given low frequency of
REBOA deployments.

Context

UK-REBOA is the first RCT of REBOA in trauma hemor-
rhage control.

Study sites had low-frequency REBOA deployments
with prolonged prehospital times; most enrolled patients
suffered blunt trauma. It is unknown whether centers with
higher-frequency REBOA deployment would demonstrate
the same lack of benefit and potential harms of REBOA
found in UK-REBOA. The same speculation holds for
penetrating trauma. Additionally, without detailed descrip-
tions of the REBOA training requirements and non-stand-
ardized REBOA devices, the findings should be inter-
preted carefully [3].

Dr. Jacinthe Lampron, Medical Trauma Director of
The Ottawa Hospital, states “the benefits of REBOA in
this trial may be outweighed by the time lost. The control
group had faster access to definitive hemorrhage control
possibly contributing to their improved outcomes. This
study should make Canadian trauma providers question
the clinical value of using REBOA for trauma patients.”

Outcome

ard care (n=46) alone (n=44)

REBOA + Stand- Standard care Effect estimate (95% Crl) Posterior

Absolute difference (95%
probability of Crl), %

OR>1,%

Primary outcome
All-cause mortality at 90 54 42
days (%)
Secondary outcome
Death within 24 h (%) 37 23

Underwent a definitive hem- 30 43
orrhage control procedure
(%)

Median time from randomi-
zation to definitive hemor-
rhage control procedure,
min (IQR)

83 (56-156) 64 (34-83)

OR, 1.58 (0.72-3.52) 86.9

OR, 1.85(0.79-4.46) 91.8
OR, 0.60 (0.27-1.37)

11.3 (—=8.1t0 30.1)

12.5 (—5.0 to 29.6)
—11.5(=29.6 to 7.1)

Crl credible interval, IQR interquartile range, OR odds ratio

&)\ Springer g{:@ CAEP | ACMU



Canadian Journal of Emergency Medicine

Bottom line

REBOA in trauma patients with hemorrhage does not
reduce, and may increase, mortality compared to stand-
ard care. Future larger studies are needed to accurately
address the role of REBOA before discrediting its utility.
In Canadian hospitals, REBOA should be deployed on a
case-by-case basis and limited to centers familiar with
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