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Study or Subgroup log[Odds Ratio] SE Weight

IV, Random, 95% CI

IV, Random, 95% CI

1.71vs RT

Abe 2016 -1.3432 0.3556
Aso 2017 -0.478 0.3537
Brenner 2018 0 0
DuBose 2016 -1.3356 0.924
Moore 2015 0 0

Subtotal (95% Cl)

44.2%
44.5%

11.3%

100.0%

0.26 [0.13, 0.52]
0.62 [0.31, 1.24]

Not estimable
0.26 [0.04, 1.61]

Mot estimable
0.38 [0.20, 0.74]

Heterogeneity: Tau®=0.12; Chi*= 317, df=2 (P =0.20); F=37T%

Test for overall effect: Z = 2.88 (P = 0.004)
1.7.3 vs no-REBOA

Garcia 2020 -1.6094 0.7073
Inoue 2016 0.6678 0.1139
Joseph 2019 0.8671 0.2321
Nori 2015 1.0886 0.1327
Yamamoto 2019 -0.5447 0.2725

Subtotal (95% CI)

10.0%
24 1%
21.6%
23.8%
20.5%
100.0%

0.20 [0.05, 0.80)
1.95 [1.56, 2.44]
2.38 [1.51, 3.75)
2.97 [2.29, 3.85)
0.58 [0.34, 0.99)
1.40 [0.79, 2.46]

Heterogeneity: Tau? = 0.33; Chi* = 40.69, df = 4 (P < 0.00001); I* = 90%

Test for averall effect: Z=1.16 (P = 0.25)

Test for subgroup differences: Chi? = 8.62, df =1 (P = 0.003), I = 88.4%
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REBOA > RT
aOR 0.38; 95% Cl 0.20-0.74

RT: resuscitative thoracotomy

| REBOA vs no-REBOA
* a0OR 1.40; 95% C1 0.79-2.46
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90 Randomized?

46 Randomized to receive REBOA and standard care
46 Received REBOA and standard care as randomized

19 Arterial access achieved, catheter inserted,
and balloon inflated

9 Arterial access achieved, but catheter not
inserted because patient improved with
standard resuscitative measures

8 Arterial access was attempted but unsuccessful

5 Arterial access achieved, catheter inserted, but
balloon not inflated because patient improved
with standard resuscitative measures

3 Arterial access not attempted because patient
improved with standard resuscitative measures

2 Arterial access not attempted because patient
deteriorated

Y
46 Included in primary outcome analysis for 90-d mortality
0 Declined to continue participation after 4 d
46 Included in secondary outcome analysisupto4d

44 Randomized to receive standard care alone
42 Received standard care alone as randomized

2 Did not receive standard care alone as randomized
(received REBOA; arterial access achieved, catheter
inserted, and balloon inflated)

Y
43 Included in primary outcome analysis for 90-d mortality
1 Declined to continue participation after 4 d
44 Included in secondary outcome analysisupto4d
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Table 1. Patient Characteristics

REBOA and standard care (n = 46)

Standard care alone (n = 44)

Demographics

Age, median (IQR), y

Sex, No. (%)
Female
Male

Mechanism of injury, No. (%)
Blunt

Penetrating

46 (33-62)

18 (39)
28 (61)

44 (96)
2(4)

39 (30-56)

10 (23)
34(77)

43 (98)
1(2)

Patient prehospital characteristics
Systolic blood pressure, mm Hg

Median (IQR)

<70, No./total (%)

<90, No./total (%)
Heart rate, median (IQR), beats/min
Oxygen saturation, median (IQR), %
Glasgow Coma Scale score, median (IQR)?
CPR performed, No./total (%)
Method of transport, No./total (%)

Ambulance

Helicopter

Ambulance and helicopter

85 (66-120) [n = 34]
11/34 (32)

18/34 (53)

113 (94-133) [n = 42]
88 (80-95) [n = 32]
10 (3-14) [n = 42]
10/43 (22)

22/45 (49)
17/45 (38)
6/45 (13)

97 (71-128) [n = 37]
9/37 (24)

17/37 (46)

109 (76-133) [n = 40]
92 (81-98) [n = 43]
10 (3-14) [n = 42]
11/44 (25)

19/43 (43)
21/43 (49)
3/43(7)
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Patient characteristics in ED
Time from injury to ED arrival, median (IQR), min
Time from ED arrival to randomization, median (IQR), min®
Systolic blood pressure, mm Hg
Median (IQR)
<70, No./total (%)
<90, No./total (%)
Heart rate, median (IQR), beats/min
Oxygen saturation, median (IQR), %
Glasgow Coma Scale score, median (IQR)

CPR performed, No./total (%)

REBOA and standard care (n = 46)

90 (70-125) [n = 39]
13 (4-21) [n = 39]

84 (58-115) [n = 44]
18/44 (41)

26/44 (59)

105 (88-123) [n = 45]
99 (90-100) [n = 39]
3(3-11) [n = 39]
4/40 (9)
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Standard care alone (n = 44)

97 (78-119) [n = 41]
13 (4-19) [n = 41]

99 (72-115) [n = 42]
9/42 (21)

19/42 (45)

120 (87-135) [n = 43]
99 (95-100) [n = 40]
3(3-15) [n = 39]
4/43 (9)



Injury Severity Score®
Median (IQR)
>25 (very severe), No. (%)
16-25 (severe), No. (%)
9-15 (moderate), No. (%)
1-8 (mild), No. (%)
Abbreviated Injury Scale score, median (IQR)¢
Head
Thorax
Abdomen
Pelvis

Limbs

REBOA and standard care (n = 46)

41 (29-50)
38 (83)

7 (15)
1(2)

0

3(0-4)
4 (3-4)
2(0-3)
2 (0-5)
2(2-3)
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Standard care alone (n = 44)

41 (29-50)
38 (86)
4(9)

1(2)

1(2)

0 (0-5)
4 (1-4)
2 (0-4)
2 (0-5)
3(2-3)
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Posterior
REBOA and standard 5Standard care alone Absolute difference Effect estimate probability
care (n = 46) (n = 44) (95% Crl), % (95% Crl) of OR >1, %°
Primary outcome
All-cause mortality 25/46 (54) 18/43 (42)" 11.3 (-8.1to 30.1) OR, 1.58 (0.72 to 3.52) 86.9
at 90 d, No.total (%)
Secondary outcomes
Mortality at different time points,
No./total (%)
Death within & mo 25/46 (54) 18/43 (42)° 11.3 (-8.1to 30.1) OR, 1.58 (0.72 to 3.52) 86.9
Death while in the 25/46 (54) 18/43 (42)" 11.3 (-8.1to 30.1) OR, 1.58 (0.72 to 3.52) 86.9
hospital
Death within 24 h 17/46 (37) 10/44 (23) 12.5 (-5.0 to 29.6) OR, 1.85 (0.79 to 4.46) 91.8
Death within & h 13/46 (28) 4/44 (9) 15.8 (1.8 to 30.4) OR, 3.14 (1.13 t0o 9.76) 98.6
Death within 3 h 11/46 (24) 2 /44 (5) 15.1(3.3to 28.4) OR, 4.25(1.33 to 15.99) 99.3
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REBOA and standard
care (n = 46)
Underwent a definitive 14 (30)
hemorrhage control procedure,
No. (%)
Time from randomization to 83 (56 to 156)
definitive hemorrhage control [n=12]

procedure, median (IQR), min

Type of definitive hemorrhage
control procedure, No. (%)°

Hemorrhage control laparotomy 7 (50)
Extremity vascular ligation, 2 (14)
shunting, or repair

Pelvic packing 4 (29)
Angioembolization 2 (14)
Hemorrhage control 1(7)
thoracotomy

Standard care alone
(n = 44)

19 (43)

64 (34 to 83)

12 (63)
4(21)

1(5)
2(11)

Absolute difference Effect estimate

(95% Crl), %

(95% Crl)

-11.5(-29.6to7.1) OR,0.60(0.26t0 1.37)
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Intensive care unit-free

days at 90 d
Mean (50) 35(40) 40(37) MD, -4.79 (-20.75tn 11.31)
Median (IQR) 0 (0 to 80) 45 (0 to 78)
Hospital-free days
at 90 ¢
Mean (50) 22 (30) 41 (39) MD, -18.58 (-32.86to -3.93)
Median (IQR) 0 (0 to 49) 41 (0 to 82)
Transfusion requirements
Red blood cells, units
Mean (50) 10(9) 11(9)
- IRR, 0.92 {(0.66 to 1.29)
Median (IQR) T({dto 12) 9{d4tol7)
Plasma, units
Mean (50) 2(8) 11 (10}
- IRR, 0.73 (0.49 to 1.08)
Median (IQR) 6 (3 to 10) 7(4to 18)
Platelets, pools
Mean (50) 1(3) 2(2)
- IRR, 0.87 (0.50to0 1.52)
Median (IQR) 1{0to 2) 1{0to2)
Cryoprecipitate, units
Mean (50) 20(3) 20(3)
- IRR, 0.79(0.41to 1.53)
Median (IQR) O(0to 2) 2(0to 3)
Tranexamic acid, mg
Mean (50) 1413 (580} 1568 (695)
Median (IQR) 1000 (1000 to 2000 (1000 to 2000) IRR, 0.90(0.70to 1.16)
2000)

ICU-/hospital-free days. El=(CZE X7 L



Odds ratio and posterior probability of 90-d mortality
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B | Kaplan-Meier survival estimates
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JAMA

QUESTION Does the addition of resuscitative endovascular balloon occlusion of the aorta (REBOA) to standard care reduce mortality

in trauma patients with exsanguinating hemorrhage?

CONCLUSION In trauma patients with exsanguinating hemorrhage, a strategy that includes REBOA, when used in the emergency department,

does not reduce, and may increase, mortality compared with standard care.
POPULATION INTERVENTION
Lo °
i@-@;

62 Men 28 Women

90 Patients randomized
89 Patients analyzed

Trauma patients : 46 44
aged =16 years with REBOA intervention Standard care
exsanguinating hemorrhage + standard care Intubation, balanced
_ Technique of endovascular aortic blood product transfusion,
Median age: 41 years occlusion for the purpose tourniquet application,
of resuscitation as part of overall and interventions for
resuscitation strategy hemorrhage control
LOCATIONS
16 PRIMARY OUTCOME

Major trauma

centers in the UK All-cause mortality at 90 days

® AMA

FINDINGS
All-cause mortality at 90 days

REBOA intervention

+ standard care Standard care
25 of 46 patients 18 of 43 patients
54% 42%

Prespecified stopping rule for harm
was met and study was terminated:

Odds ratio, 1.58 (95% credible interval, 0.72 to 3.52);
Posterior probability of odds ratio >1 (harm) = 86.9%

Jansen JO, Hudson J, Cochran C, et al. Emergency department resuscitative endovascular balloon occlusion of the aorta in trauma patients with exsanguinating hemorrhage:
the UK-REBOA randomized clinical trial. JAMA. Published online October 12, 2023. d0i:10.1001/jama.2023.20850
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