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Table 1. Characteristics of the selected large-scale databases in Japan
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The Extracorporeal Life Support Organization (ELSO) @ %A K7 A > Tik, #%
Bz B OB B 2 L 72 RS 3 v 7 R OIBBERIT 40% Th 5 & ik
LTWaA[22], UL, LEMEY 3 v 7 DS OB BT 5 B O i Bh 4
B O A RGE L2213 & A B, IRASIEIC 69 2 #% i it B 2
DNFREMGFE LT e THFIE DIEFIER L 24 —68 AT & EF - TV 5H[23-26],
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AWFZEIL 20107 H 1 A2 201343 H 31 BE TITBPE LT BE DT —
A LT,

PO A B 2 2 6 L 72 fR#E % DPC 77— # X—An bl L7z, &
ST, FOH T, 19 ETARRIZOER (ICD-10: 105-108, 120-22, 133-35,
140-42, 146, 149-51) . JifiZ&te (126) . IRMARIE (T68). W& (T36-65). #ME (SS,
TO) OWVWTNNIBWSNIZEBE THDH, SMEERRIBERRE (ICD-10:780)

BEIVL, PR OTRIE B ) CTREZEY D IifBh2E & 2 L TW D 7 o %5
FNBERIN LT,

BN F 134, MBI, Body mass index (BMI) & L7z, DJEMS 2 v 7 DR
FITHFM 2 19-39 k. 40-59 7%, 60-79 7%, 80 kLA LoD 4 DI Lz, BMIIZ
JEE (<18.5kg/m?) . =Y (18.5-24.9 kg/m?) . BT (25.0-29.9 kg/m?) . i

(>30.0kg/m?) (53T 7=, i IEOF I OWT B 4% L7, hospital
volume X EIHBEC 351 2 #8 R AU AT BY M 1 2 i A U 7o R B D AR O
fiti & %% L7z, hospital volume IZ 3 777 =T U — (high volume, middle volume, low
volume) IZ/HAL, 2 DOH 73V —NOBELENZE—HT 2 LI LEE
R E LTz, ICD-10 2512, PR TFHIRTTH 0% (140), BB A4

(N18). T A4 (K70-77) . FxspiefaEs (G09-46, G80-81, S06) DIR4: % fill
HL7227], EET U NI AEFBENETEE Lz, BIRT 7 b B 230D
BEEN D OBEBLERE Uiz, BEDL L7 Bk, BB DB E A o T B &

L7,
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T—H I R— s D ERE. B D WVITTEY AR A TR LT, A TR
T E & Fisher O EREREILEIA OB OB AW, LMY 2 v 7 OBET
X, BENECREERBAR L THEERER VAT 4 v 7 EIREITO, [RIFHTR
BEND 7 Z 25 ) o T e fiHE T DI — AL HERE J7F2 0 (generalized estimating
equation) |Zil & S ¥ 7-[28], A RILSAVE 227 OEF, hospital volume,
KB ASV—2 e 7 BBRD T —T VO, BBk s L
[27]. SAVE R = 77 (I8 B HY DI Bh 1 2 L7 Dty = v 7 B O F
BTMA T T, P, (K, WA, BHEE, MEREOHATRaT ) o7
EX, SOFA A7 APACHEII A =7 LV HikBIREY BV [27], BMI & fR
HCAfiF B S 2 5 £ TO N TR RBENE O bz, %
BHAEEZ AW TREMHEMEEZIT> 72, BRBYIZIX, Markov chain Monte Carlo
TNAY AL HNT, REBELESHEX7-20y MEKL, 5y MK
HHEFHIE 2 K5 A L72[29, 301, PAHEIZ 0.05 Kl CHFHFMIICHEE & A7 Lz,

IBM SPSS version 22.0 THeHENT 21T > 77,

it SR

5263 N OB E 2 Lo B 2 [FE Lz, 35K 11X Table
IR LTV D, DEMY g v 7 OBFE (0=4658) BikbEolo, MiZERT
EBEDOEIG N LEMEY 2 v 7 DEE LD b ho T, BREOFEFlmE

459 -68.7 % T o717, FENHTTZRIL 62.0-73.6% ThHh o7, LFEMHS 3 v 7 5B
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F D BMI O KABfE 1T 21.2% (986/4658) T 7=, 723, EHAED S H ICDIO
a— RAV106 [Z3%4 T 2 BE TV R T,

Table 3 |XFENFET 3 & B AYDITHTBIEEE 2> D ORI ER %2 5 S ORI IR
LTW5, 4 D 34.6%D 8B DAl B AEE 2 (I FE T L. 37.9%73 %
iz B U B 2 BB A2 LSBT Ly 26.5% 1A% B2 A Do i A B2 1 2 BN L 7=
%IZIRBE LTz,

Table 4 (T0FHES 3 7 D T D OFFK A OBENFE L & 18RO il Bh 2 &
D DOBERREZ R LTS, DA% (31.1%) &0k (41.9%) 1TFER AL
TBLEE & 2> B OB OIBFEEI A SR MR ORE (20.3%) L0 b AREICED)
of, LEMEY 3 v 7 OBETIE, REZAOHTHHBIEERE 2> b OB D JER &

. DAY 580 A (30.9%) . EAYEDS 169 A (9.0%) . HilfAs 135 A
(7.2%) . BRILE BB 79 N(4.2%). FFRARER 76 N (4.1%) . Sl A2
248 N (13.2%) . Z DN 211 AN(11.3%) TH-72, 377 A (20.1%) [FSER A
HThHoTo, DR g v 71280 T, JEREOFRI T~ 28 3794 A
(81.5%), # T /)0 332 N (0.7%). 7% hrasrin3s A (0.8%). K
B2 797 N (17.1%) Toh oz, HIMmAEZ > 72HIGIE, ~/0 T 808 A
(21.3%) . #7830 o T13 AN (40.6%), 7/ hrs T8 A (229%) T
Holz, 2 NI T A S iviz, ABED B ROt f Bh 2 i 2 =
5 ETOMMIX, 2 H2 2904 A(62.3%), 1 HLAN 228 A (4.9%). 2-6 HH”N

5890 N (12.6%). 7 BLL E2Y 937 A (20.1%) ToH o7,
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Table 5 (T/OF (O HE T T LIRS 5 v 7 DB 2 T OOIFKEITR
LTW5, Dfiiits Ik 2 i D 7o fE TIEBENSE T3 60.9 - 100% T, Loififs 1k 2 58
DR TFETIL 549 -77.0% TdH -7z (P<0.001), LA4E (70.5% vs 77.1%, P
<0.05) &OHEE (64.9% vs 71.7%, P<0.05) CIEO s (k&2 RD 720> 12 FET
ITH BB R > T2,

Table 6 (T/LFES = v 7 TREZAODHHHIEE 2N L2 BFEORE DT Y
—DBENFELEHF A2 /R LTV 5, PERIS hospital volume [XBEPNAE -3 & B 4 38
DRl

Table 7 IZZ ERAEE A WZRNEC RO TELERED AT 4 v 7 [[F
DFERTH 5, mEiin, o8, JEMITET & EE 23R » 7=, hospital volume [E5E

tk%@@ it ?Sf)fcﬁﬁ)of_o

15



Table 2. Baseline Characteristics (n = 5263)

Cardiogenic ~ Pulmonary

shock embolism Hypothermia  Poisoning Trauma
(n = 4658) (n=353) (n=99) (n =50) (n=103)
Male, n (%) 3399 (73.0) 131 (37.1) 63 (63.6) 24 (48.0) 73 (70.9)
Age, mean (SD)  64.8 (13.7) 60.6 (15.6) 68.7 (15.2) 45.9 (18.1) 56.4 (20.8)
Death, n (%) 3429 (73.6) 226 (64.0) 65 (65.7) 31 (62.0) 66 (64.1)

SD; standard deviation
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Table 3. In-hospital death and weaning from VA-ECMO in patients with each of six etiologies.

Transferred to Weaning from VA-ECMO
All In-hospital death other hospitals _ _

under VA-ECMO with VA- Discharged after In-hospital death

ECMO weaning from VA-  after weaning from
ECMO VA-ECMO
All, n (%) 5263 1823 (34.6) 51 (1.0) 1395 (26.5) 1994 (37.9)
Cardiogenic shock, n (%) 4658 1554 (33.4) 44 (0.9) 1185 (25.4) 1875 (40.3)
Pulmonary embolism, n (%)* 353 151 (42.8) 7 (2.0 120 (34.0) 75 (21.2)
Hypothermia, n (%)* 99 49 (49.5) 0 (0.0 34 (34.3) 16 (16.2)
Poisoning, n (%)** 50 22 (44.0) 0 (0.0 19 (38.0) 9 (18.0)
Trauma, n (%)* 103 47 (45.6) 0 (0.0) 37 (35.9) 19 (18.4)

VA-ECMO; venoarterial extracorporeal membrane oxygenation
*p < 0.001 In-hospital death after weaning from VA-ECMO vs. cardiogenic shock
**p < 0.05 In-hospital death after weaning from VA-ECMO vs. cardiogenic shock
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Table 4. In-hospital death and weaning from VA-ECMO in patients in the cardiogenic shock group

Weaning from VA-ECMO

In-hospital Transferred to

All gfz\tgg:&g V\ztt?]e{/gosEpgﬂ% Discharged after In-hospital death after

weaning from VA- weaning from VA-
ECMO ECMO
Ischemic heart disease, n (%) 1968 725 (36.8) 12 (0.6) 400 (20.3) 831 (42.2)
Heart failure, n (%)* 1621 488 (30.1) 18 (1.1) 504 (31.1) 611 (37.7)
Valvular disease, n (%) 640 246 (38.4) 5 (0.8) 142 (22.2) 247 (38.6)
Myocarditis, n (%)* 186 24 (12.9) 2 (1.1) 78 (41.9) 82 (44.1)
Cardiomyopathy, n (%) 193 57 (29.5) 6 (3.1) 46 (23.8) 84 (43.5)
Takotsubo cardiomyopathy, n (%) 34 8 (23.5) 0 (0.0 12 (35.3) 14 (41.2)
Infectious endocarditis, n (%) 16 6 (37.5) 1 (6.3) 3 (18.8) 6 (37.5)

VA-ECMO; venoarterial extracorporeal membrane oxygenation
*p < 0.001 In-hospital death after weaning from VA-ECMO vs. ischemic heart disease
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Table 5. In-hospital mortality with and without cardiac arrest in the cardiogenic shock group

Total numbers Total numbers of

of patients Numbers of death atients with Numbers of death
without cardiac without cardiac czfr diac arrest at with cardiac arrest p

arrest at arrest at admission dmissi at admission

admission admission
All, n (%)* 2471 1742 (70.5) 2187 1687 (77.1) <0.001
Ischemic heart disease, n (%) 803 618 (77.0) 1165 938 (80.5) 0.057
Heart failure, n (%)** 922 598 (64.9) 699 501 (71.7) 0.004
Valvular disease, n (%) 515 391 (75.9) 125 102 (81.6) 0.176
Myocarditis, n (%) 122 67 (54.9) 64 39 (60.9) 0.431
Cardiomyopathy, n (%)** 77 47 (61.0) 116 94 (81.0) <0.001
EZ‘;Ots“bo cardiomyopathy, 19 12 (63.2) 15 10 (66.7) 0.832
Infectious endocarditis, n (%) 13 9 (69.2) 3 3 (100.0) 0.267

*p < 0.001 mortality without vs. with cardiac arrest at admission
**p < 0.05 mortality without vs. with cardiac arrest at admission
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Table 6. In-hospital mortality in patients undergoing VA-ECMO for cardiogenic shock

pNa?iégIs Death, n (%) p
Total 4658 3429 (73.6)
Age <0.001
19-39 271 170 (62.7)
40-59 1079 738 (68.4)
60-79 2741 2058 (75.1)
> 80 567 463 (81.7)
Sex 0.775
male 3399 2506 (73.7)
female 1259 923 (73.3)
Hospital volume per year 0.071
0-9 1671 1263 (75.6)
10-19 1554 1123 (72.3)
2 20 1433 1043 (72.8)
Body mass index (kg/m2) <0.001
<185 406 295 (72.7)
18.5-24.9 2210 1515 (68.6)
25.0-29.9 841 588 (69.9)
230.0 215 162 (75.3)
Missing 986 869 (88.1)
Use of Intra-aortic balloon pumping <0.001
No 1828 1438 (78.7)
Yes 2830 1991 (70.4)
Use of Pulmonary artery catheter <0.001
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No 2900
Yes 1758
Use of Continuous renal replacement
therapy
No 2893
Yes 1765

2269
1160

2058
1371

(78.2)
(66.0)

(71.1)
(77.7)

<0.001

VA-ECMO; venoarterial extracorporeal membrane oxygenation.
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Table 7. Multivariable logistic regression for in-hospital mortality in patients undergoing VA-ECMO for cardiogenic shock
95% Confidence

Odds ratio Interval p

Age

19-39 Reference

40-59 1.23 09 - 1.68 0.185

60-79 1.85 1.4 - 244 <0.001

> 80 2.81 1.96 - 4.03 <0.001
Sex

male Reference

female 0.89 0.76 - 1.04 0.143
Hospital volume per year

0-9 Reference

10-19 0.88 0.72 - 1.07 0.189

2 20 0.89 0.7 - 1.13 0.339
Body mass index (kg/m2)

<185 1.23 097 - 1.56 0.081

18.5-24.9 Reference

25.0-29.9 1.11 092 - 133 0.264

230.0 1.63 1.17 - 2.29 0.004

Missing 3.36 2.62 - 431 <0.001
Use of Intra-aortic balloon pumping

No Reference

Yes 0.7 0.57 - 0.84 <0.001
Use of Pulmonary artery catheter

No Reference
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Yes 0.59 0.49 - 0.7 <0.001
Use of Continuous renal replacement therapy

No Reference

Yes 1.84 155 - 217 <0.001

VA-ECMO; venoarterial extracorporeal membrane oxygenation.
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Figure 1. Patient selection.

8,760 patients aged > 19 years who were applied VA-ECMO

Exclusion
3.497 diagnosed with acute respiratory distress syndrome

5.263 eligible patients

4,658 patients diagnosed with cardiogenic shock

VA-ECMO; venoarterial extracorporeal membrane oxygenation.
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Table 8. Baseline characteristics of the patients in the unmatched and propensity-matched groups

unmatched groups matched groups
IABP IABP
VA-ECMO combined Standardized VA-ECMO combined Standardized
alone with difference alone with difference
(n=1046) VA-ECMO (%) (n=533) VA-ECMO (%)
(n=604) (n=533)
Age, n (%)
19-39 54 (5.2) 40 (6.6) -6.2 31 (5.8) 35 (6.6) -3.1
40 - 59 223 (21.3) 116 (19.2) 5.3 122 (22.9) 107 (20.1) 6.9
60 - 79 612 (58.5) 359 (59.4) -1.9 307 (57.6) 315 (59.1) -3.0
80< 157 (15.0) 89 (14.7) 0.8 73 (13.7) 76 (14.3) -1.6
Male, n (%) 726 (69.4) 436 (72.2) 6.1 391 (73.4) 383 (71.9) 3.4
Etiology, n (%)
Ischemic heart disease 473 (45.2) 230 (38.1) 14.5 217 (40.7) 209 (39.2) 3.1
Heart failure 404 (38.6) 245 (40.6) -4.0 203 (38.1) 216 (40.5) -5.0
Carditis 74 (7.1) 56 (9.3) -8.0 48 (9.0) 48 (9.0) 0.0
Valvular disease 63 (6.0) 53 (8.8) -10.5 48 (9.0) 42 (7.9) 4.0
Cardiomyopathy 19 (1.8) 15 (2.5) -4.6 10 (1.9 13 (2.4) -3.9
Takotsubo cardiomyopathy 9 (0.9 4 (0.7) 2.3 6 (1.1) 4 (0.8) 3.9
Infectious endocarditis 4 (0.4) 1 (0.2) 4.1 1 (0.2) 1 (0.2) 0.0
Academic hospital, n (%) 363 (34.7) 178 (29.5) 11.2 168 (31.5) 164 (30.8) 1.6
ggsr"ta"’o'“meperyea“ mean. 783 5818 920 7.370 -20.6 8.17 6.059 829 6.537 19
Noradrenalin, n (%) 728 (69.6) 473 (78.3) -20.0 421 (79.0) 411 (77.1) 4.5
Dopamine, n (%) 699 (66.8) 459 (76.0) -20.4 402 (75.4) 395 (74.1) 3.0
Dobutamine, n (%) 510 (48.8) 392 (64.9) -33.0 351 (65.9) 335 (62.9) 6.3
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Adrenalin, n (%)
Amiodarone, n (%)
Nifekalant, n (%)

Lidocaine, n (%)

NaHCO3, n (%)
Percutaneous coronary
intervention, n (%)

Coronary artery bypass graft, n
(%)

Continuous renal replacement
therapy, n (%)

594
246

63
383
574

522

111

254

(56.8)
(23.5)
(6.0)

(36.6)
(54.9)

(49.9)
(10.6)

(24.3)

287
167

38
290
375

327

122

152

(47.5)
(27.6)
(6.3)

(48.0)
(62.1)

(54.1)
(20.2)

(25.2)

18.6
-9.5

-1.1
-23.2
-14.7

-8.5
-26.8

-2.0

268
152

27
240
329

295

79

150

(50.3)
(28.5)
(5.1)

(45.0)
(61.7)

(55.3)
(14.8)

(28.1)

269
145

35
242
326

299

84

141

(50.5)
(27.2)
(6.6)

(45.4)
(61.2)

(56.1)
(15.8)

(26.5)

-0.4
2.9
-6.4
-0.8
1.2

-1.5

3.8

VA-ECMO; venoarterial extracorporeal membrane oxygenation, IABP; intra-aortic balloon pumping,

SD; standardized deviation
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Table 9. Comparisons of mortality rates and proportions of patients weaned from venoarterial extracorporeal membrane oxygenation

VA-ECMO alone IABP combined

with VA-ECMO
Unmatched groups
28-day mortality 650/1046 (62.1) 287/604 (47.5) <0.001
In-hospital mortality 708/1046 (67.7) 330/604 (54.6) <0.001

Weaned from VA-ECMO 685/1046 (65.5) 505/604 (83.6) <0.001

Propensity-matched groups
28-day mortality 310/533 (58.2) 258/533 (48.4)  0.001

In-hospital mortality 344/533 (64.5) 298/533 (55.9) 0.004
Weaned from VA-ECMO 391/533 (73.4) 440/533 (82.6) <0.001
VA-ECMO; venoarterial extracorporeal membrane oxygenation, IABP; intra-aortic balloon pumping.
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Table 10. Comparison mortality with or without continuous renal replacement therapy in propensity-score matched group

IABP combined
with VA-ECMO

VA-ECMO alone

28-day mortality
Without continuous renal replacement therapy ~ 215/383 (56.1) 167/392 (42.6) <0.001
With continuous renal replacement therapy 95/150 (63.3) 50/91 (54.9) 0.831
In-hospital mortality
Without continuous renal replacement therapy ~ 236/383 (61.6) 197/392 (50.3) 0.001
With continuous renal replacement therapy 108/150 (72.0) 101/141 (71.6) 0.944

VA-ECMO; venoarterial extracorporeal membrane oxygenation, IABP; intra-aortic balloon pumping.
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Figure 2. Patient selection

Cardiogenic shock 3907 applied to VA-ECMO

A total of 2257 were excluded, including
2187 with cardiac arrest at pre-hospital, and
70 patients aged < 19 years-old.

Eligible 1650

IABP combined with VA-
ECMO 604

VA-ECMO alone 1046

Propensity score
l matching l

IABP combined with VA-
ECMO 533

VA-ECMO alone 533
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Figure 3. Survival plots for patients applied to venoarterial extracorporeal membrane oxygenation with or without intra-aortic balloon
pumping

1 .D-—l_

0.85

IABP combined with VA-ECMO

Survival rate

VA-ECMO alone

0.2

0.0

1 Ll I
0 7 14 pel| 28
Days after admission

VA-ECMO; venoarterial extracorporeal membrane oxygenation, IABP; intra-aortic balloon pumping
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MFIEEARTHIZ 370 A2SBAME T KREVIRERTIT & 72 X KENIR SV — 2 25T 72,
259 A FEHEZ 72 L, 191 AN KEMRERT S — 2 2510, 68 ADBAI T K
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R A2 52 F 7= (Figure 4), 259 NTHFRNZEHAE L2 o744 XL D
HRE N7,

BEOEFIK T % Table 11 1ZRT, KEWWRBEWT S /v— 2 & 5200 7o B 1B
T REVIREERTIT OB KV b REEREOE 13D 727 o 72 (22.0% vs. 61.8%, P
<0.0001), BT REYIREWTIT 2 52 0T 7= BE L, B R REIAREEWTIT O 503
L\ ERR IR SN DI H D (9.68 vs. 15.53, P <0.0001), KEHHREERT /L
— U HZ T BEIL, BN T RENRER T 2 520 7o B K0 b s R

(39.8% vs. 26.5%, P=0.0498) Z321F. FABRBHMEMT (8.9% vs. 18.3%, P =
0.0495) (X3 F 72V MEBm TH -T2, 84 A (32.4%) 1L BMIIZKBEEZRDT-,
1L fAiT 24T 2 72032 7o REBNT RENRGERT SV — > 2 b 7R c 61 A, B~
RENWREWIR 2 52 F 721X 24 A CThHo7o, CHEIEIFZ0.77 ThoTo,

RAFIEOBENIE LRI, KEARERT N V— 2 %520 7= BE O )7 03B T~ K
AREEWT T 252 1 72 B L 0 LA BICED 72 (47.1% vs. 70.6%, P =0.0009) ,
FHHE D T, VFDs (3 2HE, P=0.0116) Xl CHERZEZ RO TN,
ICU-free days (x> #®7E, P=0.1935) 1IAEAZZ O >7- (Table 12), A
A a7 T L7 Cox [BYF TIX, BN TRIIMBE CHERELZRD RN T

(NP — R 0.94; 95%(SHEIX [ 0.60-1.48; P=0.7917), fH[f] A 27 THHEEL
7o EEUF NI TIX, VFDs (2163 15.4%; 95% 5 EHIX [ -27.7% to 84.1%; P =
0.5489) . ICU-free days (ZE1LZR -0.9%; 95%(SHE X [E] -24.8% to 30.4%; P =
0.9465) XMt CAHBEZZRB O -T2 (Table 13), KEWAREWSL— 2 %%

7B TTUIW S LB TR L2 & OF LI BE TV e o Te, RENREERT S
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Jb— L BN REVIRERT I 2 5 J 72 A FEHEZ i 101 AL 20 ATho
Too A 7IZ L D8 TIE, R, B, APTEREIXEEECH
BEEZROIR)oT- (Table 13),

SREERE O [ CTlX 7220 - 72 B E O 5K 1% Table 14 (2777, JEESHT D
R, R 27 THHEE L7 Cox [BUFICH W CHBEDRENE T RICH B4R
DI oTe (NP — R 1.07; 95%E X 0.47-2.46), fHIm 2 =27 THEE L
7o EBUFHTTIX. VFDs (Z21E3R 15.9%; 95% (5 FHIX [ -40.0% to 124.1%) .
ICU-free days (ZALZR -2.4%; 95% (5 HHIX[H -35.6% to 48.1%) IR CTHEZEL
ORI, KREWREE S L— 2 & B N REVREWTIE O A7 1IX2 2
95 N& 18 N Th o7, A a7y CHHE LI EREYFHH Tl MmikE (£
B3R 49.3%; 95% EHEIX [ -10.5% to 149.0%) . #amamE (Z(bE 48.1%; 95%(F
TP -27.9% to 204.4%) . ABEERE: (LR -11.5%; 95%(EHIX[H -38.8%

t0 27.9%) IIWHECHEBEZZRO RN o T,
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Table 11. Baseline characteristics

REBOA

(n=191) RT (n=68) p

Age, years, n (%)

15-19 10 (5.2) 6 (8.8) 0.8046

20-49 65 (34.0) 20 (29.4)

50-69 53 (27.7) 18 (26.5)

70-79 42 (22.0) 17 (25.0)

>80 21 (11.0) 7 (10.3)
Sex (male), n (%) 114 (59.7) 44 (64.7) 0.4661
BMI, kg/m?, n (%) <18.5 42 (22.0) 10 (147) 0.1118

18.5-24.9 61 (31.9) 25 (36.8)

25-29.9 27 (14.1) 5 (7.4)

>30.0 5 (2.6) 0 (0)

Missing 56 (29.3) 28 (41.2)
Etiology, n (%) Liver injury 48 (25.1) 20 (29.4)  0.4909

Splenic injury 28 (14.7) 11 (16.2) 0.7639

Abdominal aortic injury 32 (16.8) 7 (10.3)  0.2009

Pelvic fracture 70 (36.6) 32 (47.1) 0.1314
Japan Coma Scale, n (%) 0 (alert) 32 (16.8) 5 (7.4) 0.0178

1-digit (dizziness) 34 (17.8) 11 (16.2)

2-digit (somnolence) 37 (19.4) 5 226

3-digit (coma) 88 (46.1) 47 (69.1)
Cardiopulmonary arrest, n (%) 42 (22.0) 42 (61.8) <0.0001
Head injury, n (%) 34 (17.8) 11 (16.2) 0.7614
Average (SD) Predicted mortality by TMPM-ICD9 20.1 (18.1) 20.2 (18.6) 0.7320

49



Mean (SD) annual number of RTs performed at admitting <0.0001

facili 9.7 (9.6) 15.5 (14.6)

acility

Operative intervention Damage control surgery 41 (21.5) 17 (25.0) 0.5483
Interventional radiology 76 (39.8) 18 (26.5) 0.0498
Exploratory laparotomy 17 (8.9) 12 (17.6) 0.0495
Pelvic fracture open surgery 15 (7.9) 7 (10.3) 0.5353
Pelvic fracture closed surgery 4 (2.1) 3 (49 0.3115
Surgery for liver injury 14 (7.3) 5 (7.4) 0.9950
Spleen resection 18 (9.4) 9 (13.2) 0.3771
External fixation 20 (10.5) 11 (16.2) 0.2133
Abdominal vein plasty 3 (1.6) 0 (0) 0.2986

REBOA, Resuscitative endovascular balloon occlusion of the aorta; RT, resuscitative thoracotomy with aortic cross-clamping; SD,

standard deviation; TMPM-ICD9, Trauma Mortality Prediction Model based on International Classification of diseases 9th Revision.
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Table 12. Descriptive in-hospital mortality, ventilator-free days, ICU-free days, total amount of fluid infusion within 1day after admission,
total amount of transfusion within 1day after admission, and Total hospitalization costs comparing REBOA and RT

REBOA(n=191) RT(n=68) p

Death, n (%) 90 (47.1) 48  (70.6)  0.0009
Ventilator-free days, n (%) 0.0116

0 105 (55.0) 52 (76.5)

1-6 9 (4.7) 3 (4.4)

7-13 5 (2.6) 3 (4.4)

14-20 22 (11.5) 4 (5.9)

21-28 50  (26.2) 6 (8.8)
ICU-free days, n (%) 0.1935

0 142 (74.3) 58  (85.3)

1-4 14 (7.3) 5 (7.4)

5-8 16 (8.4) 2 (2.9)

9-13 19 (9.9 3 (4.4)

Total amount of fluid infusion within 1day after admission, ml, average (SD) 15969 (8009) 18609 (12213) 0.2235
Total amount of transfusion within 1day after admission, ml, average (SD) 2396 (1872) 2820 (2782) 0.3988
Total hospitalization costs, US $, average (SD) 41096 (29288) 49404 (33807) 0.2610
REBOA, Resuscitative endovascular balloon occlusion of the aorta; RT, resuscitative thoracotomy with aortic cross-clamping; ICU,

intensive care unit; SD, standard deviation.
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Table 13. Propensity-score adjusted linear regressions of ventilator-free days, ICU-free days, total amount of fluid infusion within 1day
after admission, total amount of transfusion within 1day after admission, and total hospitalization costs comparing REBOA and RT

Percent change (%) 95%CI p
Ventilator-free days+1*
REBOA(n=191) 15.4 -27.7 - 84.1 0.5489
RT(n=68) Reference
ICU-free days+1*
REBOA(n=191) -0.9 -24.8 - 304  0.9465
RT(n=68) Reference
Total amount of fluid infusion within 1day after admission
REBOA(n=191) 48.1 -8.2 - 139.0 0.1074
RT(n=68) Reference
Total amount of transfusion within 1day after admission
REBOA(n=191) 42.2 -27.7 - 179.7 0.3077
RT(n=68) Reference
Total hospitalization costs
REBOA(n=191) -8.5 -35.8 - 304 0.6230
RT(n=68) Reference

REBOA, Resuscitative endovascular balloon occlusion of the aorta; RT, resuscitative thoracotomy with aortic cross-clamping; ICU,
intensive care unit. *For the linear regression models, the outcome variables were natural log-transformed to satisfy the homoscedasticity
condition. Because VFDs and ICU-free days can be zero, we added one to these variables and then log-transformed them. Percent
differences and their 95% confidence intervals were estimated by exp(p) — 1, where  denotes the coefficients of the linear regression
models.
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Table 14. Baseline characteristics of patients without cardiopulmonary arrest on admission

REBOA
(n=149) RT (n=26) p

Age, years, n (%)

15-19 8 (5.4) 3 (11.5) 0.7575

20-49 53 (35.6) 7 (26.9)

50-69 44 (29.5) 8 (30.8)

70-79 29 (19.5) 5 (19.2)

>80 15 (10.1) 3 (11.5)
Sex (male), n (%) 91 (61.1) 18 (69.2) 0.4285
BMI, kg/m?, n (%) <185 36 (24.2) 6 (23.1) 0.5864

18.5-24.9 54 (36.2) 13 (50.0)

25-29.9 22 (14.8) 3 (11.5)

>30.0 5 (34) 0 (0)

Missing 32 (21.5) 4 (15.4)
Etiology, n (%) Liver injury 37 (24.8) 11 (42.3)  0.0653

Splenic injury 24 (16.1) 6 (23.1) 0.3843

Abdominal aortic injury 27 (18.1) 1 (3.8) 0.0670

Pelvic fracture 50 (33.6) 9 (34.6) 0.9161
Japan Coma Scale, n (%) 0 (alert) 29 (19.5) 4 (15.4) 0.2264

1-digit (dizziness) 27 (18.1) 7 (26.9)

2-digit (somnolence) 33 (22.1) 2 (7.7)

3-digit (coma) 60 (40.3) 13 (50.0)
Head injury, n (%) 29 (19.5) 4 (15.4) 0.6237
Average (SD) Predicted mortality by TMPM-ICD9 18.8 (16.7) 23.6 (21.4) 0.1954
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Mean (SD) annual number of RTs performed at admitting 0.8534

facility 10.1 (9.9) 10.5 (13.4)

Operative intervention Damage control surgery 30 (20.1) 7 (26.9) 0.4341
Interventional radiology 61 (40.9) 10 (38.5) 0.8123
Exploratory laparotomy 15 (10.1) 3 (11.5) 0.8197
Pelvic fracture open surgery 13 (8.7) 2 (1.7) 0.8622
Pelvic fracture closed surgery 4 (2.7) 1 (3.8) 0.7429
Surgery for liver injury 11 (7.4) 5 (19.2) 0.0531
Spleen resection 16 (10.7) 7 (26.9) 0.0242
External fixation 18 (12.1) 5 (19.2) 0.3194
Abdominal vein plasty 1 (0.7) 0 (0) 0.6753

REBOA, Resuscitative endovascular balloon occlusion of the aorta; RT, resuscitative thoracotomy with aortic cross-clamping; SD,

standard deviation; TMPM-ICD9, Trauma Mortality Prediction Model based on International Classification of diseases 9th Revision.
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Figure 4. Patient selection.
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