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Effectiveness of Multiple Adrenaline Administration on Good Neurological

Outcome Among Witnessed Out-of-Hospital Cardiac Arrests:
Case-Control Study

gk 2* R®E Stt—* HRX EE* Hb FE, BHE LE 2, 8E =2
SAGISAKA Ryo, HARIKAE Kiyokazu, TAKYU Hiroshi, TANAKA Hideharu, UETA Hiroki,
MURAOKA Yukihiko
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Confirmed OHCA n=925288 |
A
Age 15-89,2005/1-2012/12, Witnessed
n=326269
Arrest witnesed by EMT n=66348
Y Unknown bystander n=193
Arrest witnessed by non EMS personel
n=259728
Non cardiac origin n=115042
3 " Unknown cardiac origin n=9006
Presumed cariac origin
n=135680
ECG is not VF/VT,Asys/PEA n=4382 T
BCPR performed unknown n=1
CPC is unknown n=115 %
A Air management device is unknown n=33
Eligible for analysis
n=131152
Outlying time data(>99%) n=2137
ROSC before EMS arrival n=286
Epi administration time is unknown n=73
A Epi administration after ROSC n=299
Eligible for BVM,SADs, ET analysis
n=128357
SADs ET n=62795
Non epi administration n=59447
Doctor ride on an ambulance n=983
A ALS by the doctor in field n=562
Analisis in study
n=4570
Figure 1. Definition of study cohort.
Abbreviations: OHCA,Out of Hospital Cardiac Arrest; Asys, Asystole; BCPR, Bystander CPR; BVM, Bag Valve Mask;
CPC, Cerebral Performance Category; CPR, Cardiopulmonary Resuscitation; ET, Endotracheal Tube;
EMS, Emergency Medical Service; PEA, Pulseless Electrical Activity; ROSC, Return of Spontaneous Circulation;
Epi, Epinephrine; SADs, Supraglottic Airway Devices; VF, Ventricular Fibrillation; VT, Pulseless Ventricular Tachycardia;
ALS, Advanced Life Support.
1One patient has missing air management device.
1Two patients have missing CPC.
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7 L) PGB OREBIEIX, 1 WP G-RE 1,792 FE. 2 11455 11,346 HiE B, 3 ¥ H-AE 727
FEGI 4 WP H-RE 372 FEF] >5 [l 51 333 FEBI T o 720 G- RIBDEIME L IS XY ¥ 5 —
H ST Uy 4 I BLE O BB R, A1 5 ROSC F TORFRIIEM L Tz 3
BREHIZT B L) > OFRGRIEAEIMNT 2 & & & I8 L, WAERRICB W TIEM L Twiz,
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£1 7RLFUBRERFNEELS S
The Number of Epinephrine Administration
lst Z“d 3rd 4tl| Sth
Characteristics (n=1792) (n=1346) (n=727) (n=372) (n=333)

Age, mean (SD), y 71.5(13.5) 72.4(13.7) 69.9(15.0) 70.6(14.0) 68.4(14.1)
Male, No. (%) 1226(68.4) 949(70.5) 531(73.0) 264(71.0) 250(75.1)
Bystander Chest Compression, 871(48.6) 662(49.2) 329(45.3) 138(37.1) 125(37.5)
No. (%)
Initial ECG shockable rhythm, 555(31.0) 385(28.6) 216(29.7) 109(29.3) 118(35.4)
No. (%)
The number of Defibrillation,
No.(%)

0 483(42.3) 363(43.0) 176(39.1) 73(31.9) 64(29.2)

13 530(46.5) 332(39.3) 163(36.2) 90(39.3) 90(41.1)

>4 128(11.2) 149(17.7) 11124.7) 66(28.8) 65(29.7)
Call EMS to contact the patient, 8.7(3.1) 9.03.4) 8.9(3.5) 9.0(3.2) 8.8(3.4)
mean (SD), min
Call EMS to administratc first EPI, 243(75) 23582) 222(7.4) 21.66.1) 21.3(6.0)
mean (SD), min )
Call EMS to arrive hospital, 32392) 3579.9) 38.5(10.1) 41.7(8.6) 472(9.6)
mean (SD), min
Call EMS to ROSC, mean (SD), min 24.7(6.7) 29.2(8.6) 30.7(8.6) 33.8(10.1) 34(12.2)
Abbreviations: ECG, Electrocardiogram; EMS, Emergency Medical Service; EPI, Epinephrine; ROSC, Return of Spontaneous Circulation;
SD, Standard Deviation;
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ROSC CPC1-2
- Ist
(n=1792) 1
21.9 5.8
2nd
(n=1346)
* 187 28 % k%
3rd Pearson’s
n=727 Chi-squared test
oxk 135 ( ) 21 kK Modified by
) Holm Method
%k %k %k (n=372) * % *: p<0.05
11.6 22 ik p< 01
*Hk p< 001
- >5th n.s.: not significant
* % K (n=333) * K %
7.8 12
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FRRE LT FLFY U8G5 E FROMRISEEZ RITT LE X ONLEHET (i,
PRI, N4 X5 % — CPR OF M, FIML OB, BBy m, Hfilipi, SERREm, a5 )
D&, ZERT VAT A v 7RG ZHOTHEL, 7 FLFY) ¥ RERS BT HREEOR
B B h R L7z

2T FRA Y M THDROSCIIBZFES vy AiE, 7 FLF ) v &GHEoOMmE &
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B1TY FRAL Y NTHLIASBIRICBI 208+ v i, 2 5 0.3595% CI 0.22-0.54)
& 3 ML 1 0.16(95% CI 0.08-0.30) 3 & U 4 [ £ 5- 1 0.19(95% CI 0.08-041) 124 & 7 #1378 5
N o725 =5 HES  0.07(95% CI 0.02-0.18) TIZAZFITEMEEZ R L2 $TRTOKGHET
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Odds Ratio (95%CI)

The Number of
Adrenaline
Administration

Adjusted

Unadjusted

ROSC

1™ (=1,792)

2™ (n=1346)

Poor Outcome

Good Outcome

001 0.1

1

10

1 [Reference]

1 [Reference]

0.35 (0.22-0.54)

0.46 (0.31-0.67)

0.04 (0.02-0.07)

34 (n=727) —+ 0.16 (0.08-0.3) 0.34 (0.19-0.57)
4" (n=372) —+ 0.19 (0.08-0.41) 0.36 (0.16-0.69)
>35™ (1=333) y 0.07 (0.02-0.18) 0.2 (0.06-0.47)
Poor Qutcome Good Outcome
CPC1-2 001 0.1 1 10
1" (n=1,792) 1 [Reference] 1 [Reference]
2™ (n=1346) 0.50 (0.39-0.64) 0.82 (0.68-0.97)
3 (=727 0.22 (0.15-0.31) 0.55 (0.43-0.70)
4" (n=372) 0.15 (0.09-0.24) 0.47 (0.33-0.64)
R

0.30 (0.19-0.45)

Abbreviations: CPC, Cerebral Performance Category; ROSC, Return of Spontaneous Circulation;
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90 ~ 120 ¥ O P35 8 EEE. FB % LAET 407 = 85mm, 30Sec # T 455 + 7.1mm &
FBZ LEFE I L CHRICHEMEZ 5720 S 512 10Sec #ET 485 = 6.3mm &k bR, T DD
2R LT O AR LA Z D72 (p<0.05)( 4 10)o

*=p<0.01
* n.s.=not significant

* [ * | n~=6)

|
- LT

455+71 485163

40

35 40.7+8.5

30

25

FB#H L 30Sec 10Sec

10 90 ~ 120 BIZ & 2 HIMEEERE DL

120 ~ 150 > P34 8 PR EEIE, FB 7 LT 39.0 £ 7.5mm, 30Sec #T 430 + 6.3mm &
FBZ LEEE IR L CTHBICEMEZ 5720 S 512 10Sec #E T, 475 = 49mm LR H L, £ oA
D2 EWRTOHERAEZED T (p<0.05)( X 11).

*=p<0.01
(mm) * n.s.=not significant
60 | |
N=6
55 | * | * | (N9
o] {
. \ 1
40 -
475+4.9
35 - L 43.0+6.3
39.0t75
30
25 .
FBZ& L 30Sec 10Sec

11 120 ~ 150 & 1+ 2 B EERE D LR

150 ~ 180 # ¥ EBEE X, FB 72 LHET 383 = 75mm. 30Sec # T 437 * 70mm &
FB7Z LEEE IR L THEIZEMEZ 5720 S 512 10Sec BEA$47.3 = 51mm &b EEL . Toftio
2HEE R THHEREAZ D2 (p<0.05)( X 12),

180 ~ 210 B ¥ E8EE X, FB 22 LHET 371 = 71mm. 30Sec # T 434 * 54mm &
FB 7 LEEE IR L THEIZEMEZ 5720 S 512 10Sec BEAT470 + 55mm &b EEL . Toftio
2HEE R THHEAZ D2 (p<0.05)( X 13)0
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(mm) * n.s.=not significant
60 (N=6)
55 * [ *
|
45 - } ‘
40 }
473+5.1
35 - L 437+7.0
383175
30 -
25
FB% L 30Sec 10Sec

12 150 ~ 180 #¥(C & 13 3 B EBRE D LEE

%*=p<0.01

(mm) n.s.=not significant
%
60 [ |
(N=6)

55 | * [ * |

50 w

45 1 ‘

40 }

47.0+5.5
35 ‘ 43.4+54
30 -
374471
25
FB%: L 30Sec 10Sec

13 180 ~ 210 M H T 2 FHMEEERE D LE

%k =p<0.01

(mm) * n.s.=not significant
60 | | (N=6)

I * [ * I
55
50 - }
45 1
w0 | \
35 ‘ 455+83

‘ 41.0+6.5
30 -

36.21+6.6
25
FB& L 30Sec 10Sec

14 210 ~ 240 M2 H 1 3 FHaABEBFRED LR

R &X BFEFE

210 ~ 240 B O EIgWg 15 G EEX FB 7 LAY 36.2 = 6.6mm. 30Sec #A341.0 = 6.5mm &
FBZ LEEE KLU CTHEIZEM?E 5720 512 10Sec BEAS455 = 83mm & biEL . FDMho

2RELHARTOHEAZRD T (p<0.05)( 4 14),
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AWFEOFRER, EAEE TR IS B S E I EO M EOERBLE LT b HEICHW 201
DAY ] THY. [JRCELEHT A FF 4 > 2010] Y I2THW2EB %% OWBIAL TRA
LTWBIEMFHPL, Ll BmEOKMERAKSELVEEZ BT EFIZ7%TH -
72(F1)e SO0, BRHREOKRMEBRLE TS %<, BOBWIEITEED ROl %2
RS L HEIZOWT, BT 20N DH 5,

Lee 5% 2013 4£® Resuscitation THifE L72WGE @ 1%, 21 ~ 70 OB 1,203 %4 & 545102, [
DEAW] L) ZHE AT, RABEOBRLREOMIREHE LIZXHIZFIT5 20w Do
720 SOMETIE, [MOBEAR] L) EBE OIS, WEOT EGORLEICHIZ D
72013 306% THh o720 ZHIITHRD TOBEAN | LW FEg4kz T &L T
WBGENH D ENR—HNTH B LD,

ARPFAIZBV T, BACIREE & BFRIREI T % &b 728 O £ A o= [HRo
BEAH] T641%. [HOBEARDORENEZA] T797%E [HOBEAHTDOFENEZA | L) £KB]
7B BRI D R Ao 72 (1K 4).

—J7\ R EE O TR, BACREORAIIE TIOBEAM ] L v EHZ W2V o
ZHOMHERGEEEIT) EWHHIMMER S NA, FEETEOON o720 LALEDS,
HARRBOYAEIE TWOBEAR] L v FHEH WV 2 ) MRS EEEIT) 2 LA
TELZEDHBH LA (K5 L2l [WOBEAH] vy RHETIE, LIFULIROEIREEET
LT ENRLND 20, BRAVERIREOLEAIIE, 1 DEE, WEEAEFrENRS 2 LI10HE
AT, [MOBEAFOFEVEZAS] L) EHEHWCIEHRMELIREST S 2 LN EELE
2 5o

FAMRICHL, 408ERE LREEEE 74— 8Ny 7R 1L, 30BHICT7 4 — KNy 7,
I0BAEIC T 4 — KNy 7 0 SHHOETEBE /2L 2, 3L LIS EEZEE LR
EL oz (KM6)e LALEDS, 10BED T 4 — F 2Ny 7 %475 2481213, BB EEOTE S A
LN Tz,

[JRC#EH A4 FF4 > 2010] Tld, A +a/ —A% CPRAA F2HWAEZ ETHEELADY
WYEET 5 V) MEDPLZHME SN TWDE O 2070, vy AR—- VTR, @EESET
JHIRE AT RRICIE, HICA PO —2A0FEZERTEDS LADS HEFEL 1TV, 2o, WETE
HEBBZIZ—EOMBETEDOA T —2DY) ZAAZEDETHETEZ TS LIITRETEND
T4 =K Ny 7 %ffoTn5b,

Cynthia 51, 1 R2MWEHHE O AROLMigEA % 10 5147 - 728551205 E B O 380 0
2R LN E WA LTS 9,

T4 =K Ny 2% To72LTH, WARF VT —HEOWREHCLLRENRRAZBZ 52
EDPHRLVOIEHHTH ). WEEEOE 2 RO 2121, HBATHIEEEZ R L 2255479
CEHEETH D, TDO0, HEFBEEIGERICD, T HEHORMRER %240 2 BRI HEy R &
Thbo MRS, RIS 2 0M#FELEOME 2179 RICh . HRNOIRREGH OB, B X
O HEARI 2 TS OWTEB Z LA THRCEE 24T 2 0% R LMigREREOE %2 E 0
5 ECTHODTEHERZLEZ %,

L2L%d0, 1 ATHEFRBEZITLRTUE RO 2 WA, MAMES 71— NNy 7%
T5ZET WEEBEEZDLBRERTLIOTERWREEZ SN,
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FREAA, WEEAMEORE LT, 250, BYR 74 =KXy 7054 IV 72OV THK
HE1To 7,

ARPFEIZBWT, BUROERETIE, BREOKRERA S5 2 L IFRBAICIZIT> T
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WO EB R WEEAMEOERTEE LTHWA I Eid, ERRETHEELEFS ot
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Mg EEDOE RO 72DI2E, 10BHDO T 4 — KNy 7 %479 2 L2 X - T, HHEFET Oy
FEED BN ELEOE L HO L ENMRDL EEZ D,

5| 3K

(1) 15 / HARGRAE RS, HARMEBERFE : JRCH#RETA KT 4 > 2010. ~2% 3 HRR, B 2011

(2) AHBAWBAIT © W 27 SRR - FBoBIDL © BT 2015, P46 £ 61

(3) AHAWBAIT : AR E O FHEHLHE D —FIESFITOWT T 2013 & HHFRES 42 5

(4) Eisenberg Chavez D, Meischke H, Painter I, et al: Should dispatchers instruct lay by-
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(5) Dong Hoon Lee, Chan Woong Kim, Sang Jin Lee, et al: What hand position do untrained by-
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(6) Kramer-Johansen J, Myklebust H, Wik L, et al: Quality of out-of-hospital cardiopulmonary re-
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tion : 2006 Dec;71(3):283-92.
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