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Adult Cardiac Arrest Algorithm—2015 Update By this time in all scenarios, emergency
response system or backup is activated,

and AED and emergency equipment are
retrieved or someone is retrieving them.

. B I B I S

CPR
Begin cycles of
30 compressions and 2 breaths.

Use AED as soon as it is available. }Eﬁ ? H,‘J H’@ %Ei@. 3 O IE'
| +
AED &lrriues. AI [I%Z I]& P IE'

¥ / Check rhythm. _

Shockable rhythm?
Yes, No,
shockable nonshockable
G ) Fii . 2
ive 1 shock. Resume CPR Resume CPR immediately for
immediately for about 2 minutes about 2 minutes (until prompted
(until prompted by AED to allow by AED to allow rhythm check).
rhythm check). Continue until ALS providers take
Continue until ALS providers take over or victim starts to move.
over or victim starts to move.

Circulation. 2015; 132: S414-5435

& 2015 American Heart Association
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Highlights of the 2015 American Heart Association Guidelines Update for CPR and ECC
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Circulation 2002:105:645-9.
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Frac i &8 (et 8+ & EF
Circulation 2001:104:2465-70.
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Circulation 2002:105:645-9.
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JAMA 2010;304:1447-54.
JAMA 2008;299:1158-65.
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Circulation 2000:101:1743-8.
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プレゼンター
プレゼンテーションのノート
Birmingham, Alabama; British
Columbia; Dallas-Fort Worth, TX; King County, WA;
Milwaukee, WI; Ottawa, Ontario; Toronto, Ontario; and
Pittsburgh, PA
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プレゼンター
プレゼンテーションのノート
alps study group a, b, c


T A% /Study Interventions
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ADULTS
CHEST COMPRESSIONS BY EMS PROVIDERS DISPATCHED TO SCENE

CONTROL INTERVENTION
INTERRUPTED CONTINUOQUS
CHEST 1 e 1 CHEST
COMPRESSIONS . COMPRESSIONS

Design.

Am Heart J 2015;169:334-341.e5.
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Legend:

Randomized to ICC
Randomized to CCC
Randomization Period did not ocour

Three agencies were randomized at the Station lewel but analyzed at the Agency level.
These dusters include episodes enrolled in bath O2C and 1CC and are not induded in the above figure




Run-in phase
Active enrollment phase
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プレゼンター
プレゼンテーションのノート
effective population: active enrollment phase
safety population: run-in phase


Continuous Chest Compressions(CCC)
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プレゼンター
プレゼンテーションのノート
どこに？


CPR-process monitoring
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プレゼンター
プレゼンテーションのノート
monitor-defibrillators
CPRの速さと深さを測定




Safety monitoring
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プレゼンター
プレゼンテーションのノート
mRS：0-6点で3点以下は良好な神経機能


mrsをひょうに



modified Rankin scale score

modified Rankin Scale
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et /Statistical Analysis
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プレゼンター
プレゼンテーションのノート
per-protocol解析：集積データをアルゴリズムに基づき分類．表の項目2つ以上該当でCCC，ICCが決定
post hoc per-protocol解析：リーサーチ・コーディネーターがCPRのデータを解析し分類

αえらー

8.1% 理由　リファレンス　ここから引いてる

effectiveness population

itt解析
table s

active enroollment 勝っじゃをかいせき対照に

sono
atoni
per-protocol, post-hoc 
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35,904 Patients were screened

\

9756 Were excluded

4215 Had cardiac arrest witnessed
by EMS
2512 Had CPR initiated by agency
not participating in trial
1169 Had obvious respiratory
cause of cardiac arrest or
asphyxia
861 Had existing DNR orders
624 Were in protected popu-
lations
253 Had preexisting trache-
ostomy
91 Had exsanguination
29 Had advanced airway man-
agement before arrival of
participating EMS
1 Underwent mechanical com-
pression
1 Had incomplete information
about eligibility

26,148 Were enrolled



プレゼンター
プレゼンテーションのノート
スクリーニングとランダマイズ
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14,108 Were assigned to receive
continuous chest compressions
(intervention group)

12,040 Were assigned to receive
interrupted chest compressions
(control group)

l effectiveness population l

12,653 Were enrolled during
CCC active-enrollment phase

11,058 Were enrolled during
ICC active-enrollment phase

l

|

12,613 Had available vital-status data

11,035 Had available vital-status data

HAR : 2011%
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プレゼンター
プレゼンテーションのノート
本文 result  no 最初に　4年間　june 2011-2015

active enrollmentの説明


BRNE

Table 1. Pretreatment Characteristics of the Patients Included in the Effectiveness Population.*

Characteristic
Age —yr
Male sex — no. (%)
Obvious cause of cardiac arrest — no. /total no. (%)
Arrest occurring in public location — no. /total no. (%)
Witness status — no./total no. (%)
Bystander witnessed
Not witnessed
Bystander-initiated CPR — no./total no. (%)
Yes
No
Time from dispatch to first arrival of EMS
Mean — min
=4 min — no./total no. (%)
Advanced life support at the scene
Receipt of advanced life support — no. (%)

Time from dispatch to first arrival of advanced life
support—min

Intervention Group
(N=12,653)

66.4+17.2
8029 (63.5)
397/12,650 (3.1)
1797/12,632 (14.2)

5179/12,318 (42.0)
7139/12,318 (58.0)

5859/12,491 (46.9)
6632/12,491 (53.1)

5.92.5
2521/12,424 (20.3)

12,286 (97.1)
9.0+5.1

Control Group
(N=11,058)

66.2+17.0
7126 (64.4)
355/11,058 (3.2)
1642/11,049 (14.8)

4725/10,852 (43.5)
6127/10,852 (56.5)

5129/10,901 (47.1)
5772/10,901 (52.9)

5.9+2.6
2272/10,851 (20.9)

10,741 (97.1)
9.045.1



プレゼンター
プレゼンテーションのノート
項目を１つずつ説明
さいごに差がないと説明
目撃者情報


Study site — %
A

Ty & [T ™G O (10

47.6
50.7
56.0
54.9
51.6
50.4
55.8
50.5

52.4
49.3
440
45.1
48.4
49.6
44.2
49.5




Table 2. Post-Treatment Characteristics and Treatments Received by Patients in the Effectiveness Population.*

Intervention Group

Control Group

Characteristic (N=12,653) (N=11,058) P Value
Time between arrival of EMS and start of CPR
Mean — min 2.4£2.1 2.4x2.2 0.33
<10 min — no./total no. (%) 11,155/11,256 (99.1) 988079969 (99.1) 0.97
First rhythm — no. /total no. (%) 0.71
Ventricular tachycardia, ventricular fibrillation, 2,836/12,651 (22.4) 2501/11,056 (22.6)
or shockable
Nonshockable 9,640/12,651 (76.2) 8406/11,056 (76.0)
Unknown, could not be determined, or not 175/12,651 (1.4) 149/11,056 (1.3)
available
No. of shocks, if given 3.4+32 3.4+3.0 0.69
Prehospital intubation — no./total no. (%)
Attempted 7,195/12,653 (56.9) 6428/11,058 (58.1) 0.32
Successful 6,042/7195 (84.0) 5438/6428 (84.6) 0.35
CPR-process measures taken for <6 min or until
return of spontaneous circulation,
whichever occurred first
Chest-compression fractions: 0.83+0.14 0.77+0.14 <0.001
Median 0.%0 0.82
Interquartile range 0.82-0.96 0.74-0.89
No. of pauses >2 sec 3.8+2.6 7.0+4.3 <0.001
Compression rate — no. of compressions/min 11011 109+12 0.82
Compression depth — mm 48+12 49+12 0.03
Pause — sec
Before shock 12+10 12+11 0.70
After shock 6+9 6+14 0.47



プレゼンター
プレゼンテーションのノート
shockable を説明

fig s4図　をのせる

alps study
group a, b, c 何を使ったか



Drugs administered before arrival at hospital

Epinephrine — no./total no. (%) 10,351/12,631 (81.9)
Dose — mgf 3.8+2.0
Bicarbonate — no. [total no. (%) 2,551/12,628 (20.2)
Atropine — no. /total no. (%) 503/12,628 (4.0)
Lidocaine — no. ftotal no. (%) 246/12,629 (1.9)
Amiodarone — no./total no. (%) 561/12,629 (4.4)
Vasopressin — no./total no. (%) 164/12,630 (1.3)
Co-enrollment in ALPS study
Enrolled — no. (%) 1228 (9.7)
Group A — no./total no. (%) 416/1,228 (33.9)
Group B — no.[total no. (%) 410/1,228 (33.4)
Group C — no./total no. (%) 402/1,228 (32.7)
Not enrolled — no. (%) 11,425 (90.3)
Hospital procedures — no. /total no. (%)4
Hypothermia 1,692/3108 (54.4)
Coronary catheterization <24 hr after ED arrival 916/3108 (29.5)

Implantable cardioverter—defibrillator 293/3108 (9.4)

9048/11,042 (81.9)
3.8+2.1
2351/11,035 (21.3)
389/11,035 (3.5)
229/11,034 (2.1)
541/11,034 (4.9)
187/11,038 (1.7)

1115 (10.1)
377/1,115 (33.8)
370/1,115 (33.2)
368/1,115 (33.0)

9943 (89.9)

1502/2860 (52.5)
882/2860 (30.8)
306/2860 (10.7)

0.99
0.92
0.37
0.56
0.46
0.37
0.29

0.56

0.18
0.20
0.13



プレゼンター
プレゼンテーションのノート
Chest-compression fractionを除けば 患者特性，救急隊特性，治療法に有意差なし

ALPS study
group A アミオダロン
group B リドカイン
group C 生食(プラセボ
)
低体温療法，cagに言及
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per-protocolfftr ¥

Incomplete

MNo

ICC not per P Values
CCC per protocol ICC per protocol CCC not per protocol prot DEEIE EFR[I;artc;cess CCC vs ICC
Pre-Randomization
Characteristics N=6545 N=3687 N=3226 N=5113 N=5140
) : 67.1(17.3)
Age - mean (SD) [N] 66.3 (17.1) [6540] 66.7 (16.7) [3684] 65.9 (17.2) [3225] 65.5 (17.0) [5109] [5137] 0.21
Male - 1 (%) TN 3222 (62.1%)
ale - n (%) [N7] 4110 (62.8%) [6545] 2403 (65.2%) [3687] 2118 (65.7%)[3226] 3302 (64.6%) [5113] [5140] 0.02
Obwious Cause of 184 (3.6%)
Arest' - n (%) [N=] 214 (3.3%) [6545] 116 (3.1%) [3687] 86 (2.7%) [3226] 152 (3.0%) [5113] [5137] 0.78
Public Location - n (%) 761 (14.8%)
N 815 (12.5%) [6545] 541 (14.7%) [3687] 567 (17.6%) [3226] 755 (14.8%) [5113] [5140] 0.01
Witness Status - n (%)
L <0001 .
. Fi0E (4176%)
Nt Wit FGAG (BT %)
ot Witnessed 3829 (58.5%) [6545] 2038 (55.3%) [3667] 1628 (50.5%) [3226] 2831 (55.4%) [5113] [5139]
Bystander CPR - n (%)
L T — 01
Voo FIBE (46559
..2109 (48.0%) [6480] 1803 (49.7%) [3626] 1424 (45.0%)[3161] 2294 (454%)[5050]  [5075]

3371 (52.0%) [6480] 1823 (50.3%) [3626] 1737 (55.0%) [3161] 2756 (54.6%) [5050] [507T5])
Dispatch to first EMS
arrival in minutes- mean
(3D) [N=] 5.8 (2.5) [6466] 5.8 (2.6) [3632] 59(2.7) [3151] 5.8 (2.7) [5040] 6.0 (2.5) [4986] 058
Dispatch to first EMS
arrival £4 min - n (%) 13562 (20.9%) 763 (21.0%) 676 (21.5%) 1143 (22.7%) 859 (17.2%) 093
Dispatch to first ALS
arrival in minutes? -
mean (SD) [N=] 8.9 (5.1)[6333] 9.2 (5.2) [3587] 8.7 (5.1 [3124] 8.5 (5.0)[4979] 9.5 (5.2) [4966] 0.003
Treated by ALS - n (%)
[N=] 6355 (97.1%) [6545] 3583 (97.2%) [368T] 3131 (97 1%) [3226] A981 (97 4%) [5113] AGTT (96.8%) 0.86
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Table 3. Outcomes in Patients Included in the Primary Analysis.*

Intervention Group Control Group Adjusted Difference

Qutcome . 7 =12 GSL N= 119058 (95% Cl) P Value
Effectiveness population /A J :L—BJT’ # %
Primary outcome: survival to discharge 1,129/12,613 (9.0) 1072/11,035 (9.7) -0.7 (-1.5t0 0.1) 0.07

— no./total no. (%)

Transport to hospital — no. (%) 6686 (52.8) 6066 (54.9) -2.0 (-3.6 to -0.5) 0.01

Return of spontaneous circulation at ED arrival 3,058/12,646 (24.2) 2799/11,051 (25.3) -1.1(-2.4t00.1) 0.07
— no./total no. (%)

Admission to hospital — no./total no. (%) 3,108/12,653 (24.6) 2860/11,058 (25.9) -1.3 (-2.4t0-0.2) 0.03

Survival to 24 hr — no. /total no. (%) 2,816/12,614 (22.3) 2569/11,031 (23.3) -1.0 (-2.1t0 0.2) 0.10

Hospital-free survival — dayst 1.3+5.0 1.5+5.3 -0.2 (-0.3t0-0.1) 0.004

Discharge home — no. ,tu.L.:.LﬁA(A!/ 'J '45;‘ = b Mm} VM VS0 0.2) 0.15

Modified Rankin scale scorex:

=3 — no./total no. (%)

Mean

883/12,560 (7.0)
5.63+1.29

844/10,995 (7.7)
5.60+1.35

-0.6 (-1.4100.1)
0.04 (0.0 to 0.08)

0.09
0.04

Distribution — no./total no. (%)

0 320/12,560 (2.5) 336/10,995 (3.1) = =
1 271/12,560 (2.2) 222/10,995 (2.0) — —
2 147/12,560 (1.2) 161/10,995 (1.5) — —
3 145/12,560 (1.2) 125/10,995 (1.1) = —
4 97/12,560 (0.8) 103/10,995 (0.9) — =
5 98/12,560 (0.8) 87/10,995 (0.8) — —
6 11,482/12,560 (91.4)  9961/10,995 (90.6) — =



プレゼンター
プレゼンテーションのノート
table s2をのせる


Adjusted analyses of primary outcome

Adjusted for study site — — -0.6 (-1.3t0 0.1) 0.09
Adjusted for age — — -0.7 (-1.5t0 0.1) 0.07
Adjusted for sex — — -0.7 (-1.5t0 0.1) 0.07
Adjusted for public location — — -0.7 (-1.4 t0 0.1) 0.09
Adjusted for bystander-witnessed — — -0.6 (-1.4 t0 0.3) 0.18
Adjusted for bystander-initiated CPR — - -0.7 (-1.5 t0 0.0) 0.07
Adjusted for duration until EMS arrival — — -0.7 (-1.5 t0 0.0) 0.07
Adjusted for all the above covariates — — -0.3 (-1.1to 0.4) 0.38
Additional analyses of primary outcome
Analysis including multiple imputation — % 9.0 9.8 -0.7 (-1.5t0 0.1) 0.07
Prespecified per-protocol analysis
Treatment determined by automated 497/6529 (7.6) 353/3678 (9.6) -2.0 (-2.9t0-1.1) <0.001
algorithm — no. /total no. (%)
Adjusted analysisf — — -1.3 (-2.5t0-0.1) 0.04
Post hoc per-protocol analysis: treatment 834/9649 (8.6) 606/6156 (9.8) -1.2 (-2.0to -0.4) <0.01
determined by coordinator assess-
ment — no./total no, (%)
Safety population
Total no. 14,065 12,015
Survival to discharge — no. (%) 1273 (9.1) 1152 (9.6) -0.5 (-1.3t0 0.2) 0.15




==

Effectiveness Population Safety Population

12275 (97.0%)

(97.0%)

(96.6%)

0.7%)

CCC ICC Difference p-value CCC ICC Difference p-value
Pre-Hospital Events
1487 1287 0.1% (-0.7%,
(10.5%) (10.7%) 0.4%) 0.62
0.2% (-0.5%,
..................................................................................................................................................................................................................................... 980 (6.9%),.,..808(6.7%) ... 10%) . ..92%. .
-0.2% (-0.5%, -0.3% (-0.6%,
Airway complications - n (%) 218 (1.7%) 212 (1.9%) 0.2%) 0.28 241 (1.7%) 239 (2.0%) 0.1%) 0.14
ED/Hospital Events'
-0.7% (-1.7%, 0.7% (-1.6%,
_____ Pulmonary edema-n (%) 1137(3.0%)  1073(3.7%) 03%) 016  1267(30%) 1167(3.7%) __ 02%) 013
Hypotension requiring 0.4% (-0.3%, 0.2% (-0.5%,
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Subgroup
First rhythm — no./total no. (%)

Ventricular tachycardia, ventricular
fibrillation, or shockable

Nonshockable

Unknown, could not be determined, or
not available

Witnessed status — no./total no. (%)
Bystander witnessed
Unwitnessed

Location of arrest — no. /total no. (%)
Public
Private

Cause of arrest — no./total no. (%)
Obvious
Not obvious

Bystander-initiated CPR — no./total no. (%)
Administered
Not administered

Individual case compliance with performance
benchmarks — no. /total no. (%)

Compliance with all benchmarks

Noncompliance with =1 benchmark

Intervention Group

(N=12,653)

780/2813 (27.7)

289/9623 (3.0)
60/177 (33.9)

805/5153 (15.6)
294/7125 (4.1)

4131777 (23.2)
714/10,316 (6.6)

1060/12,215 (8.7)
69/395 (17.5)

680/5834 (11.7)
436/6617 (6.6)

361/4077 (8.9)
768/8536 (9.0)

Control Group
(N =11,058)

739/2487 (29.7)

288/8397 (3.4)
45/151 (29.8)

812/4707 (17.3)
240/6122 (3.9)

395/1629 (24.2)
676/9397 (7.2)

1020/10,680 (9.6)
52/355 (14.6)

663/5113 (13.0)
390/5766 (6.8)

280/2655 (10.5)
792/8380 (9.5)

Difference (95% Cl)

~2.0 (~4.6 to 0.6)

-0.4 (-1.0t0 0.1)
4.1 (-6.6 to 14.8)

-1.6 (-3.4 t0 0.1)
0.2 (0.4 to 0.8)

-1.0 (-3.9t0 1.9)
-0.6 (-1.2 to 0.0)

-0.9 (-1.6 to -0.1)
2.8 (-2.3 10 7.9)

-1.3 (-2.6 t0 0.0)
-0.2 (-0.9 t0 0.5)

-1.7 (-2.8 t0 -0.6)
-0.5 (-1.3 to 0.4)

P Value
0.34

0.05

0.77

0.14

0.10

0.05




Cluster probationary status — no./total no. (%) 0.71

Never on probation 114/785 (14.5) 115/810 (14.2) 0.3 (-2.410 3.0)
On probation at some time but not suspended 984/11,372 (8.7) 928/9849 (9.4) -0.8 (-1.6 to 0.0)
Suspended 31/456 (6.8) 29/376 (7.7) -0.9 (-2.6 t0 0.7)
Study site — %7 0.91
N 12.5 12.1 0.3 (-1.6t0 2.3)
(@] 6.7 7.8 -1.1 (-2.4 t0 0.1)
P 187 18.8 -0.1 (-2.6 t0 2.3)
Q 8.6 9.0 ~0.4 (-4.1 t0 3.3)
R 9.2 9.8 0.6 (-2.6 to 1.4)
S 8.3 10.0 -1.7 (-4.3 10 0.9)
i 7.0 7.0 0.0 (-2.0 to 2.0)
U 3.0 4.1 -1.1 (-5.4t0 3.2)
Survival according to timing in treatment period 0.38
— no./total no. (%)
First 3 mo 582/6434 (9.0) 509/5382 (9.5) -0.4 (-1.6 t0 0.7)

Second 3 mo 547/6179 (8.9) 563/5653 (10.0) =11 (=22 1 -0.1)
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プレゼンター
プレゼンテーションのノート
過去の観察研究では，CPRの質は評価されていなかった
CPR以外の蘇生処置が標準化されていなかった
ホーソン効果：見られているという意識がプロセスに影響


X /Limitations

® per-protocolf#4fr, post hoc per-protocol
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Intervention Group
(N=12,653)

Qutcome

Additional analyses of primary outcome

Analysis including multiple imputation — % 9.0

Prespecified per-protocol analysis

Treatment determined by automated
algorithm — no./total no. (%)

Adjusted analysisf

Post hoc per-protocol analysis: treatment
determined by coordinator assess-
ment — no./total no. (%)

49776529 (7.6)

834/9649 (8.6)

Adjusted Difference
(95% Cl)

Control Group
(N=11,058)

9.8 0.7 (1.5t 0.1)

353/3678 (9.6) -2.0 (-2.9to -1.1)

~13 (=25 to-0.1)

606/6156 (9.8) -1.2 (2.0 to -0.4)

P Value

0.07

<0.001

0.04
<0.01



プレゼンター
プレゼンテーションのノート
per-protocol　CCC 6529 ICC 3678
post-hoc per-protocol CCC 9649 ICC 6156


X /Limitations

® Chest-compression fractionDEERIZEHV N0

Characteristic

Chest-compression fractions:

Median

Interquartile range
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Intervention Group Control Group
(N=12,653) (N=11,058)
0.83+0.14 0.77+0.14
0.90 0.82
0.82-0.96 0.74-0.89

E=S0ulhT

N

P Value
<0.001
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プレゼンター
プレゼンテーションのノート
Chest-compression fraction：1分間に胸骨圧迫が行われた時間の割合
Chest-compression fractionの差はアウトカムと関連している可能性があり，群間差が大きければアウトカムの差も出やすいかも

蘇生後の低体温療法やCAGによりアウトカムが改善する可能性があるが，これらを試験内で統一して行うことはしなかった
酸素化が高すぎても低すぎてもアウトカムを悪くし，過換気も予後が悪い．
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