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Mekanik KPR, Manuel KPR?




Neden Mekanik KPR Cihazlarn?



Kardiyak arrest sonrasi yasam olasiligini arttiran faktorler:
e Kardiyak arrestin erken taninmasi
* Etkili KPR ve erken defibrilasyon

e Reslusitasyon sonrasi bakim



Yiksek Kalitede KPR Yasam Sansini Arttirir.

* Manuel KPR cogunlukla kalite standardinin altindadir -2

* Manual kompresyonlar ile normale gore %30 oraninda kardiyak output saglanir

* Uygulayicilar, genellikle yorulduklarinin ve KPR kalitesinin azaldiginin farkinda
degildir 3

« Ozellikle ambulans ile nakil edilen hastalar, zayif kalitede ve kesintili KPR riski
altindadir 3

1 Olasveengen TM, Wik L, Steen PA. Quality of cardiopulmonary resuscitation before and during transport in out-of-hospital cardiac arrest. Resuscitation
2008;76:185-90.7.

2Wik L, Kramer-Johansen J, Myklebust H, et al. Quality of cardiopulmonary resuscitation during out-of-hospital cardiac arrest. JAMA 2005;293:299-304.8.

3Hightower D, Thomas SH, Stone CK, et al. Decay in quality of closed-chest compressions over time. Ann Emerg Med 1995;26:300-3.



Mekanik KPR Cihazlarinin Etkinligi ?



Mekanik KPR: Tarihsel Gelisim

1908 Prof Dr Kessler tarafindan gelistirilen mekanik KPR cihazi, Pike ve ark.
tarafindan kopek resisitasyonunda kullanildi.

1960- Sert bir zemine/sedyeye monte, ortasinda kompresyon yapan piston
Yelek KPR cihazlari (kompresyon hiz ve derinlik ayari)
Mekanik piston cihazlari

Gogus ve abdominal kompresyon cihazlari






KPR Yelek (Yuk Dagitici Bant)

Toraksin etrafini saran kapali bir yelek

Ritmik olarak iner ve siser

PSSy ry

LifeBand

el




Mekanik Piston Cihazlar

Sirt tahtasi ve kompresyon uygulayan parca




AHA 2015 KPR Kilavuzu

Oneriler piston cihazlar ve yiik dagitici bant icin yapildi

Mekanik KPR cihazlarinin rutin kullanimi 6nerilmiyor.

Mekanik KPR cihazlari egitimli personel varliginda mantikh bir alternatif olabilir
Class llb, LOE B-R

Yuksek kalitede gégls kompresyonlarinin yapilamadigl ya da kurtarici glivenliginin tehlikede oldugu
o0zel durumlarda, cihazin uygulamasi ve cikarilmasina bagl kesintiler minimalize edilerek kullanilabilir.

-Kisith kurtarici
-Uzamig KPR
-Hipotermik kardiyak arrest
-Ambulans ile nakil
-Anjiyografi
-EKPR
Class llb, LOE B-R



ERC 2015 Resusitasyon Kilavuzu

Otomatik mekanik gégis kompresyon cihazlarinin, manuel gégus kompresyonlari
yerine rutin kullanimi onerilmiyor.

Manuel kompresyonlarin ylksek kalitede yapilamayacagi bazi durumlarda
mekanik KPR kullanilabilir

-Hareket eden ambulans
-Uzamis KPR (hipotermik arrest)

-Bazi prosediirler sirasinda KPR (koroner anjiyografi, EKPR )
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Artrcile history: CObjective: To compare integrated automated load distributing band CPR (iA-CPR) with high—guality mamn-
Received 20 January 2014 wal CPR (M-CPR) to determine eqguivalence, superiority, or inferiority in surwvival to hospital discharge.
Received in revised form 7 March 2014 Merthods: Between March 5, 20029 and January 11, 2011 a randomized, unblinded, controlled group

Accepred ¥ March 2014 sequential trial of adult out-of-hospital cardiac arrests of presumed cardiac origin was conducted at

three US and twwo European sites. After EVIS prowviders initiated manual compressions patients were ran—
domized to receive either iA-CPR or M-CPR. Patient follow-—up was until all patients were discharged alive
CardiopuliMonany resuscitarion or died. The primary outcome, survival to hospital discharge. was analyzed adjusting for cowvariates, (age.
Survival witnessed arrest, initial cardiac rhythm, enrollment site) and interim analyses. CPR quality and protocol
Load distributing band adherence were monitored {CPR fraction]) electronically throughout the trial.

Resulrs: Of 47 532 randomized patients, 522 (1 1.0%) met post enrcllment exclusion criteria. Therefore, 2009
(49 6% ) received A CPR and 2132 (50.4%) M-CPE. Sustained ROSC (emergency department admittance],
24 h survival and hospital discharge (unknown for 12 cases) for iA-CPR compared to M-CPR were GO0
(28.6%) w=. 6BB9 (22.3%) 456 (21.8%) ws. 532 (25.0%), 196 (9.4%]) vws. 233 (11.0%) patients, respectively. The
adjustred odds ratio of survival to hospital discharge for iA-CPR compared to M-CPR, was 1.0 (952 C1
D82 -1.327), meeting the criteria for egquivalence. The 20min CPR fraction was 20.4% for iA-CPR and 80.2%
for MCPR.

Conclusion: Compared to high-gualicy M-CPR, iA-CPR resulted in statistically eguivalent surwviwval to hos—
pital discharge.

Keywords:
Cardiac arrest

@ 2014 Elsewvier Ireland Ltd. All rights reserved.



Origimal Imnwvestigation

NMechanical Chest Compressions and Simultaneous
Defibrillation vs Conventional Cardiopulmonary Resuscitation
inmn Out-of-Hospital Cardiac A rrest

The LINC Randomized Trial

Sten Rulbrertssormn., ML PhD: Erik Lindgsren. MD: Dawvid Smekal. mD, PhLDy: Orllie Ostluand . PhiD: dobhan SiPeerstolpes. WDz
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IPAFPO R TAMCE A strategy using mechanical chest com pressions miight improwe the poor
outcornmee in out-of-hhospital cardiac arrest, but such a strategy has not been tested in largs
climical trials.

OBIECTIWE To determine whetheaer administering mechanical chest compressions with defi-
brillation during ongoing compressions mechanical CPR). compared vwith manual cardiogpaual-
mMmonary resuscitation Cmanmnual CPR). acoording o guidelines, vwould improwve 4 -hour suamvinealls

DESHGMN. SET TIMG., AMND PARTHOIPANTS Multicenter randomized clinical trial of 2589 patients
wwith out-of-hhospital cardiac arrest conduwcoed beiteeaeen Januany 20008 and February 2013

in 4 Swedish., 1 Britisih. amnd 1 Dutch ambulance services and their refermnmng ospitals. Dwuaratiom
of followe-up was & moniths.

INTERWEMTHOMNS FPatients were randomized to receive either mechanical chest compressions
(LUCAaSs Chest Compression Systerm. Physio-Contorol oldife ABE) combimned with defibrillaton
during ongoing compressions (n = 1300) or toomanual CRFR acocording oo guidslines (mn = 12890,

PLAUIM O TOORMES AND MEASURES Four-houar survival, with secondanrny end points of sumeivail
upP o S months with good neurclogical outcorme using the Cerebral Performance Catemory
(CPC) score. A CPC socorns of 1 or 2 vwas classified as a good outoorme-.

RESULTS Fouwur-howur sumeival was achiewed im 307 patients (220696 ) with mechanical COPR amnd
SIOS (23 726D wwith manual COPR (risk difference., —OLOS594%:; 95260 Cl, —3.39% o 2. 296 & = .99).
Swurnwival with a CPC score of 1 or 2 cccurred in 98 (F.S5%96) ws 82 (6 4%9) (risk differemnce., 1.1824:
DS5%E Cl. —O.7FE26 to S.1246%) at intensive care unit discharge., in 108 (8_226) ws 100 (F.824) (risk
difference. O.55%0%:; 95%4 Cl. —1.5%6 to 2.5%6) at hospital discharge. in 105 (8196 ws 94 {7F.3240)
(risk difference. O.782%6; 9526 Cl,. —1. 326 to 2.289%6) at 1 month. arnd in 110 (8. S26) ws 98 (7o)
(risk difference., O.8G246; 9524 Cl. —1.2%94¢ to 200%6 ) at & monrth s wwith mechankcal COPR amd
manual CPR. respectinvely. Aammong patients surviving at & months, 9996 in the mechanical CPR
group arvd 9494 in the manual COPR group had COPC scores of 1 or 20

COMOLUISHOMS AND RELEWANMCE Saonrong adults with owut-of- hospital cardiac arrest, there was

o significamnt difference in 4 -hour survival betwesen patiendts treated wwith the mechaniical CPR

algorithm or those treated with guideline-adherent manuoual CPR. The vast majority of

surwivors in both groups had good neurological outcomes by & months. In climical practice.

maechanical CPR using the presented algorithirm did meot result im improswed effectiveness AT AT aThOms: & utihor

ocomparaed with manueal CPR. affiliaticns ara listed at tha end of this
arcicle.



Mechanical versus manual chest compression for
out-of-hospital cardiac arrest (PARAMEDIC): a pragmatic,
cluster randomised controlled trial

Gavin D Perkins, Ranjit Lall, Tom Quinn, Chades D Deakin, Matthew W Cooke, Jessica Horton, Sarah E Lamb, Anne-Marie Slowther,
Malcolm Woollard, Andy Carson, Mike Smyth, Richard Whitfield, Amanda Williams, Helen Pocock, John | M Black, John Wright, Kyee Han,
Simon Gates, PARAMEDIC trial collaborators™

Summary

Background Mechanical chest compression devices have the potential to help maintain high-gquality cardiopulmonary
resuscitation (CPR), but despite their increasing use, little evidence exists for their effectiveness. We aimed to study
whether the introduction of LUCAS-2 mechanical CPR into front-line emergency response vehicles would improve
survival from out-of-hospital cardiac arrest.

Methods The pre-hospital randomised assessment of a mechanical compression device in cardiac arrest (PARAMEDIC)
trial was a pragmatic, cdusterrandomised open-label trial including adults with non-traumatic, out-of-hospital cardiac
arrest from four UK Ambulance Services (West Midlands, North East England, Wales, South Central). 91 urban and
semi-urban ambulance stations were selected for participation. Clusters were ambulance service vehicles, which were
randomly assigned (1:2) to LUCAS-2 or manual CPR. Patients received LUCAS-2Z mechanical chest compression or
manual chest compressions according to the first trial vehicle to arrive on scene. The primary outcome was survival at
30 days following cardiac arrest and was analvsed by intention to treat. Ambulance dispatch staff and those collecting
the primary outcome were masked to treatment allocation. Masking of the ambulance staff who delivered the
interventions and reported initial response to treatment was not possible. The study is registered with Curremnt
Controlled Trials, number ISRCTNOS2339472,

Findings We enrolled 4471 eligible patients (1652 assigned to the LUCAS-2 group, 2819 assigned to the control group)
between April 15, 2010 and June 10, 2013, 9285 (60%6) patients in the LUCAS-2 group received mechanical chest compression,
and 11 (=1%6) patients in the control group received LLUICAS-2. In the intention-to-treat analysis, 30 day survival was similar
in the LUCAS-2 group (104 [6%:] of 1652 patients) and in the manual CPR group (193 [724] of 2819 patients; adjusted odds
ratio [OR] 0- 86, 92526 CI 0-64—1-15). No serious adverse events were noted. Seven clinical adverse events were reported in
the LUCAS-2 group (three patients with chest bruising, two with chest lacerations, and two with blood in mouth). 15 device
incidents occurred during operational use. No adverse or serious adverse events were reported in the manual group.

Interpretation We noted no evidence of improvement in 30 day survival with LUCAS-2 compared with manual
compressions. On the basis of ours and other recent randomised trials, widespread adoption of mechanical CPR
dewvices for routine use does not improve survival.

Funding Mational Institute for Health Research HTA — 07 /37 /69.

Copyright © Perkins et al. Open Access article distributed under the terms of CC BY.
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Lokalizasyon

Yil
Randomizasyon
Cihaz

Hasta sayisi

Sponsor

Birincil sonlanim
mKPR/manuel KPR

ABD/Avrupa
2009-2011
Randomize

AutoPulse

4231
%49.6 mKPR

Endustri

Hastaneden taburculuk

Fark yok

Avrupa

2008-2013
Multicenter-randomize
LUCAS

2589

Endustri

4 saaat yasam

Fark yok

ingiltere
2010-2013
Randomize
LUCAS

4470

Akademik

30 gun yasam

Fark yok

Subgrup: VF/Nabizsiz VT
de yasam mekanik KPR
ile daha disik
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2600 HDKA vakasi ile yapilan gozlemsel kohort calismasi
%16 mekanik KPR (%92 Autopulse, %5 LUCAS, %3 diger)

Mekanik KPR uygulanan vakalarda, sahitli arrest, sok verilebilen ilk ritim daha az, asistoli,
ALS ilac kullanimi daha fazla

Egilim skor analizlerinde, mekanik KPR daha dislik fonksiyonel yasam ile iliskili
(%4 mekanik KPR - %11 manuel KPR, RR 0.41 %95 Cl 0.24-0.70, p=0.001)
Ik ritim, sok verilebilir bir ritim ise, mekanik KPR kéti sonuclar ile iliskili bulundu
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Results of multilevel mixed-effects Poissan regression comparing the outcome of neurologically-intact survival to hospital discharge among cardiac arrest victims who

eceed mecanicl v, manuacest compressions () by ENS while contrlgfor aditona predicosof ot come. Resuits of subgroup/sensitivity analyses comparing the outcome of neurologicallyintact survival to hospital discharge among cardiac arrest victims who received mechanical
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1 -
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Bystande AED shock 10 (07418 08 EMS witnessed ‘. 018 (008-040) <0001
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Advanced life support medications admiristered 112 (081-156) 050 Autouls only 03l (026-004) 0028

Early return of sponfaneous circulation* 484 (353-6.62) 0000 ¢ Pulselesselctrica actvi,
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* Defined as field ROSC accurring after either 2 bystander AED shack, EMS CPR only, or after an EMS defibrillator shack



Mechanical Cardiopulmonary Resuscitation and Hospital Survival
Among Adult Patients With Nontraumatic Out-of-Hospital Cardiac
Arrest Attending the Emergency Department: A Prospective,
Multicenter, Observational Study in Japan (SOS-KANTO [Survey
of Survivors after Out-of-Hospital Cardiac Arrest in Kanto Area]
2012 Study)

Kei Hayashida, MD, PhD; Takashi Tagami, MD, MPH, PhD; Tatsuma Fukuda, MD, PhD; Masaru Suzuki, MD, PhD; Nachiro Yonemoto,
MPH; Yutaka Kondo, MD, PhD; Tomoko Ogasawara, MD; Atsushi Sakurai, MD, PhD; Yoshio Tahara, MD, PhD; Ken Nagao, MD, PhD;
Arino Yaguchi, MD, PhD; Naoto Morimura, MD, PhD; on behalf of the SOS-KANTO Study Group*

Background—Mechanical cardiopulmonary resuscitation (mCPR) for patients with out-of-hospital cardiac arrest attending the
emergency department has become more widespread in Japan. The objective of this study is to determine the association between
the mCPR in the emergency department and clinical outcomes.

Methods and Results—In a prospective, multicenter, observational study, adult patients with out-of-hospital cardiac amrest with
sustained circulatory arrest on hospital arrival were identified. The primary outcome was survival to hospital discharge. The secondary
outcomes included a return of spontaneous circulation and successful hospital admission. Multivariate analyses adjusted for potential
confounders and within-institution clustering effects using a generalized estimation equation were used to analyze the association of the
mCPR with outcomes. Between January 1, 2012 and March 31, 2013, 6537 patients with out-of-hospital cardiac arrest were eligible; this
included 56 19 patients (86 .0%) in the manual CPR group and 918 patients (14.0%) in the mCPR group. Of those patients, 28.1% (1801/
6419) showed return of spontaneous circulation in the emergency department, 20.4% (1175 /57 54) had hospital admission, 2.6% (168 /
6504) survived to hospital discharge, and 1.2% (75/6419) showed a favorable neurclogical outcome at 1 month after admission.
Multivariate analyses revealed that mCPR was associated with a decreased likelihood of survival to hospital discharge (adjusted odds
ratio, 0.40; 95% confidence interval, 0.20-0.7 8 P=0.005), retum of spontaneous circulation (adjusted odds ratio, 0.7 1; 95% confidence
interval, 0.53-0.94; P=0.018), and hospital admission (adjusted odds ratio, 0.57; 95% confidence interval, 0.40-0.80; P=0.001).

Conclusions—After accounting for potential confounders, the mCPR in the emergency department was associated with decreased
likelihoods of good clinical outcomes after adult nontraumatic out-of-hospital cardiac arest. Further studies are needed to clarify
circumstances in which mCPR may benefit these patients. (J Am Heart Assoc. 2017;6:e007420. DOI: 10.1161/)JAHA. 117,
007420.)

Key Words: cardiopulmonary resuscitation = emergency department = mechanical chest compression device



16,452 OHCA patients in SOS-KANTO2012
between January 2012 and March 2013

Excluded
= 288 Age <= 18 years old

16,164 Adult OHCA patients 1,800 Excluded

1,204 Detectable blood pressure upon
hospital arrival
396 Missing data on detectable blood pressure
upon hospital arrival

14,564 Patients with circulatory arrest on hospital arrival

1.610 Excluded
1,529 OHCA who were not received ACLS

81 Missing data on OHCA who were not
received ACLS

12,954 OHCA patients received ACLS in ED

6,417 Excluded
~ 892 Traumatic OHCA
4,373 Patients transferred to hospitals which
do not have mechanical CPR device
6,537 Eligible patients with nontraumatic OHCA 1,152 Missing data on type of CPR in ED
(3,676 in the complete observed data set)

| 2,861 Patients with data missing;

Multiple imputation - ——— . 98 location of CA, 8 witness status, 21 bystander CPR,
85 initial ECG, 23 airway management by EMS,
196 etiology of CA, 243 epinephrine by EMS,
269 time interval from call to CPR initiation.

1.553 time interval from call to the fist epinephrine dose,

o b 333 prehospital MCPR by EMS, 8 DC during ACLS,

Mo Mechanical CPR in ED Mechanical CPR in ED 15 intubation during ACLS, 9 ECPR performed in ED

n=5,619 n=918

Figure 1. Patient selection. ACLS indicates advanced cardiovascular life support; CA, cardiac arrest; CPR, cardiopulmonary resuscitation; DC,
direct current defibrillation; ECPR, extracorporeal CPR; ED, emergency department; EMS, emergency medical service; mCPR, mechanical CPR;
OHCA, out-of-hospital CA; and SOS5-KANTO, Survey of Survivors after Out-of-Hospital Cardiac Arrest in Kanto Area.



Table 1. Patient, Hospital, and Bvent Characteristics and Laboratory Data Among Study Patients With Manual CPFR vws mCPR

Variabie Marel CPR =5419) PR s 18] B Value
Age, madian §OR, ¥ 75 (63 —83) 75 (63 —83) 0523
Maba sex 3375 B 1) 583 §63.5) 0048
Missing 0 i) 0 i)
Locabon of casiac amest 0057
Haomsa 3989 (7 1.0 19 B7.4)
Fublic buitding 102 (180 174 (19.0)
Others 536 {9.5) 109 {11.9)
Missing 82 (1.5 18 (1.7
Nao. of msfufonal use for MCPR devics par y <0001
=20 4503 B9 MO 12.m,
20—100 879 {15.8) 224 (24.4)
=100 137 2.4) 584 §63.8)
Dbsarvation permod 0552
January—September 207 2 3136 B5.8 527 {56.9)
October 201 2-March 2013 2483 {437 306 [@3.1)
Tums of cardiac arrest 0193
800 A t0 %59 Fm 1736 @0 264 (28.8)
1000 P to 7259 3883 Ba1) B854 (71.2)
Witnessed stats 2653 (MT.A 438 {54.2) <000
Missing 5 40.1) 3 40.3)
Bystinder CPR 1870 333 389 {@2.4) <1001
MEssing 21 (0. 0 )
First documented riythm <0001
VW ipulssless VT 397 [71) 7 (84
Asysiole/PEA AB55 {BEA) TEE 3T
Others 303 {5.4) A7 (21
MEssing &4 {1.1) 2% (28
Tume irberval, median $0F), min
Time from call i0 BMS arrival at scens 7 B—10) 7 8—3) 0202
Missing 1400 0 4000
Time from BMS amal ot scene 1o BMS 101-2) 101—2) 000
arrival at the patient's side
NEssang 18 {03 2 0.2)
Time from BMS arrial ot e pafents 0 40—1) 0 e—1) 0730
side o0 CFR invaBon
NEssang 524 {9.3) 87 (a5
Time from CPR nfiation to hospital anival 25 (19—31) 23 (18—29) <1001
Missing 273 §4.9) 52 (57
Prhospitll mIPR by BMS 81 (1.9 A0 (4.4 <1000
NEssang 545 {9.7) 107 (11.7)
No. of defhslations by EMS, median (MF) 0 0—0) 0 0—0) 0106
NEssang 7914 22 (24




Variable Manual CPR [r=5619) mCPR [n=918) P Value
Airway management by EMS 5371 (95.6) BED (94.7) 0.421
Missing 21 (0.4) 5 (0.5)
Epinephrine use by EMS 1135 (20.2) 175 (19.1) 0.439
Missing 243 (4.3) A7 (5.1)
Presumed cardiac cause 3142 (55.9) 386 (42 .0) =000
Missing 172 (3.1) 38 (4.1)
Time from call to the first epinephrine dose, median (IQR), min 36 (27 —44) 34 (26—42) 0006
Missing 1587 (28.2) 299 (32.6)
Defibrillation attermpt during AGLS B52 (11.6) 140 (15.3) <0001
Missing 9 (0.2) 11 (1.2)
Mo. of defibrillations in ED, median (IQR) o (O—O) O (O—DO) =200 1
Missing 28 (0.5) 16 (1.7}
Tracheal intubation in ED S000 (89 .0) 832 (90.6) =000
Missing 19 (0.3) 14 (1.5)
Epinephrine use in ED 49572 (88.1) (96 .9) <0001
Missing 2 (o) 1 0.1}
ECPR performed in ED 138 (2.5) 47 (5.1) <0001
Missing 28 (0.5) 10 (1.1)
Type of mCPR device
AutoPulse —-- a3 (10.1)
LUCAS or LUCASZ - 172 (18.7)
Others 570 (62.1)
Missing 83 (9.0)
Laboratory data on ED arrival, median (10QR)
Blood ammonia lewel, pmolfL 282 (151 —468) 280 (141 —500) 0.982
Missing 3326 (59.2) 292 (31.8)
EBlood pH 6.86 (6.74—6.98) 687 (6.73—7.00) 0.442
Missing 703 (12.5) T2 (7.8)
Blood PaCOs; mm Hg 90 (B6—116) 91 (BB—113) 0. 769
Missing 639 (11.7) 65 (7.1)

Data are number [percentage) unless otherwise indicated. ACLS indicates advanced cardiovascular life support; CPR, cardiopulmonarny resuscitation; ECPFR, extracorporeal CPR; ED,
emer gency department; EMS, emergency medical service; 1OR, interquartile range; mCPR, me chanical CPR; PEA, pulseless electrical activity; WF, ventricular fibrillation; arnd VT, ventricular
tachycandia.



Table 2. Association Between mCPR and Primary Qutcome

mCPR
Total No. of

Qutcome Patients Manual CPR, No. (%) No. (%) OR 95% CI P Value
Total 6637 5619 (86.0) 918 (14.0
Survival to hospital discharge 6504

Crude 145 (2.6) 23 (2.9) 0.97 0.62-1.51 0.887

Adjusted for selected variables® 0.43 0.22-0.83 0.012

Adjusted for all variables” 0.40 0.20-0.78 0.005

Cl indicates confidence interval; GPR, cardiopulmonary resuscitation; mGPR, mechanical CPR; and OR, odds ratio.

*Generalized estimating equation (GEE) models were used with adjustment for age, sex, hospital category, witnessed status, bystander CPR, first documented rhythm, presumed cardiac
cause, airway management by emergency medical service (EMS), prehospital administration of epinephrine by EMS, tracheal intubation during advanced cardiovascular life support,
administration of epinephrine, defibrillation attempt, extracorporeal CPR performed in the emergency department, and time from call to EMS arrival at scene, time from EMS arrival at
scene to EMS arrival at the patient's side, time from EMS arrival at the patient's side to CPR initiation, and time from CPR initiation to hospital arrival (while also adjusting for within-
institution clustering effects).

TAdjustment for all variables and withinnstitution clustering effects by a GEE model.



Table 3. Associations Between mCPR and Secondary Outcomes

mCPR
Total No. of Manual CPR,

Outcome Patients No. (%) No. (%) OR 95% Cl P Value
Total 6537 5619 (86.0) 918 (14.0)
ROSC in the ED 6419
Crude 1561 (28.3) 240 (26.3) 0.90 0.77-1.06 0.214
Adjusted for selected variables* 0.72 0.54-0.96 0.027
Adjusted for all variables’ 0.71 0.53-0.94 0.018
Hospital admission 5754

Crude 1019 (20.6) 156 (19.3) 0.92 0.76-1.11 0.377

Adjusted for selected variables* 0.57 0.40-0.80 0.001

Adjusted for all variables’ 0.57 0.40-0.80 0.001

Cl indicates confidence interval; CPR, cardiopulmonary resuscitation; ED, emergency department; mCPR, mechanical CPR; OR, odds ratio; and ROSC, return of spontaneous circulation.
*Generalized estimating equation (GEE) models were used with adjustment for age, sex, hospital category, witnessed status, bystander CPR, first documented rhythm, presumed cardiac
cause, airway management by emergency medical service (EMS), prehospital administration of epinephrine by EMS, tracheal intubation during advanced cardiovascular life support,

administration of epinephrine, defibrillation attempt, extracorporeal CPR performed in the ED, and time from call to EMS arrival at scene, time from EMS arrival at scene to EMS arrival at
the patient’s side, time from EMS arrival at the patient’s side to CPR initiation, and time from CPR initiation to hospital arrival (while also adjusting for within-institution clustering effects).

"Adjustment for all variables and within-institution clustering effects by a GEE model.




Survival to Hospital Discharge, No. of
Patients With Outcome/Total Patients (%)

Manual CPR

Mechanical CPR

Adjusted
OR (95%Cl)

Subgroup
Sex
Male
Female
Age
18-75 yo
=75 yo
Etiology
Cardiac
Mon-cardiac
Time of arrest
Day
Night
Witnessed status
Yes
MNo
Bystander CPR
Yes
MNo
Initial rhythm
Shockable
Mon-shockable
Others
Transfer time
= 35 min
= 35 min

106 / 3356 (3.2)
39 /2233 (1.7)

106 / 2826 (3.8)
39/ 2763 (1.4)

92 / 3216 (2.9)
53/ 2373 (2.2)

98 / 3857 (2.5)
47 /1732 (2.7)

104 / 2635 (3.9)
41 / 2954 (1.4)

58/ 1866 (3.1)
87 / 3723 (2.3)

46 / 391 (1.2)
68 / 4893 (1.3)
31/ 305 (10.2)

88 / 2911 (3.0)
57 /2678 (2.1)

17 / 582 (2.9)
6 / 333 (1.8)

17 /1 473 (3.6)
6/ 442 (1.4)

15/ 399 (3.8)
8/ 516 (1.6)

12/ 651 (1.8)
11 / 264 (4.2)

14 / 497 (2.8)
9/418 (2.2)

8 /388 (2.1)
15/ 527 (2.8)

7 /78 (0.9)
11 / 789 (1.4)
5/ 49 (10.2)

19/ 543 (3.5)
44372 (1.1)

0.37 (0.16-0.85)
0.52 (0.20-1.31)

0.42 (0.20-0.90)
0.39 (0.20-0.77)

0.40 (0.21-0.77)
0.41 (0.15-1.09)

0.26 (0.16-0.42)
0.94 (0.31-2.89)

0.35 (0.14-0.91)
0.79 (0.36-1.75)

0.24 (0.07-0.90)
0.71 (0.35-1.44)

0.30 (0.09-0.97)
0.47 (0.19-1.16)
0.44 (0.15-1.25)

0.44 (0.16-1.25)
0.38 (0.13-1.09)

Fawvors
Manual CPR

Fawvors
Mechanical CPR

Y

0.5 1

1.5

Figure 2. Forest plot of subgroup analyses of survival to hospital discharge. The dotted wvertical line represents a risk ratio of 1.0. Cl indicates

confidence interval; CPR, cardiopulmonary resuscitation; mCPR, mechanical CPR; and OR, odds ratio.
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Manual Cardiopulmonary Resuscitation Versus CPR Including
a Mechanical Chest Compression Device in QOur-of-Hospital

Cardiac Arrest: A Comprehensive Meta-analysis From
Randomized and Observarional Studies

Judith L. Bonnes, MO, Man: & Broower, MO FhD; Eliano P MNavammse, MDD, PFhD; Dominigue ¥ M. Yerhaert, BSc
Fressk W, A Yerheogt, MO, PR Joep L. R M. Smests, MDD, PhD: Manko-Jan de Bosesr, MDD, FPhlD

*Corregronding Actthor. Eomead - jodidthbonnesEgmad L corm or i B bovnne siErad oendonmr e il

Study objective: Maechanical chest compression devices have been dews lopead to fadlitate continuwous daelivery of high-
quality cardiopulmonary resuscitation (CPFRL Despite promising hemodynamic data, evidenos on clincal outcormes
remains inconclusne . With the completion of 3 mndomized controlled trials, we conduct a mets-anahl'sis on the effect of
in-ield mechanical vaersus manual CTPR on dincal outoomes after out-of-hospital cardiac arrest.

Miathods: With a systematic search {PubMed, Web of Science, EMIBASE, and the Cochrane Libraresh, we dentified all
=ligible studies {mAndomized controlled trials and nonrandomized studies) that compared a TR strategy incleding
an automatsd mechanical chest compresson device with a strategy of manual CPR onh. Outoome variables we e
survival to hospital sdmission, survival to discharge, and favorable neunologic outoomss.

Reasults: Twenty studies (=21 _3E3 we e anahzed 5 mndomized controlled trials and 15 nonrand omiz=d stodes, poolad
=& parateh. For survival to admission, the pooked estimate of 1he amandomizsed comtrollied trals did not indicate a differse ncs
{odds ratio O.59d; B55% confdencs imarnal 084 o 1.05; P=24) betwesen meaechanical and manual CFR. In contrast,
metas-anab=sis of nonrandomi z=d studies demonstrated a benaeht in favor of mechanical CPR fodds mto 1492 855%

oo rmfde nee imaerval 1223 o 1687; P01 Noimeract ion was found betwsen the endosed PR guide lines (200000 varsus
205y and the CPR strategy (P=27 L. Survival 1o discharge and neuroloagic outcomses did naot differ batewsson strategies.

Conchluslion: Althoush there are lower-guality, obserwational data that sussest that mechanical CFR used at the
rescuer s discoretion could improwve survival o bospital admission, the cumulative high-guality randomizssed awidenos
doss ot support & routine stratesy of mechanical CPR o improve survival or neuralo e outocome. Theses indings are
imespactive of the endosasd CFR guidaelines during the study pericd=s [Ann Emearg Med, 2016867 348-3460. )

Fleaasse sae page 350 for the Editor's Capsule Summary of this articke.

A feedbrack Survwey = availlable: wilth each reseanciy Srieche el Ml O Tee WSS ST e e S0 eSS nressOl ST
A podcast for This arthce: = o lalinbe: ST e S e T eSOl Casrri.



EMERGENCY MEDICAL SERVICES/ORIGINAL BRESEARCH

Manual Cardiopulmonary Resuscitation Versus CPR Including
a Mechanical Chest Compression Device in Out-of-Hospital
Cardiac Arrest: A Comprehensive Meta-analysis From
Randomized and Observational Studies

Judith L. Bonnes, MD*; Marc A. Brouwer, MD, PhD; Eliano P. Navarese, MD, PhD; Dominigue V. M. Verhaert, BSc;
Freek W. A. Verheugt, MD, PhD; Joep L. R. M. Smeets, MD, PhD; Menko-Jan de Boer, MD, PhD

Toplam 20 calisma, 21363 HDKA vaka, 9391 mekanik KPR, 11972 manuel KPR
5 randomize (yUksek kalite, diistik bias), 15 gozlemsel (iyi-orta kalite) calisma
11 calismada AutoPulse, 8 calismada LUCAS, bir calismada AutoPulse + LUCAS

Randomize calismalarda, hastane kabulinde yasam oranlari, ROSC, hastaneden taburculuk, iyi
norolojik sonuclarla taburculuk her iki grupta benzer

Gozlemsel calismalarda, mekanik KPR uygulanan hastalarda, hastane kabulinde yasam orani %42,
ROSC %74 daha fazla. Hastaneden taburculuk ve iyi nérolojik sonuclarla taburculuk oranlari benzer.

KPR ister mekanik, ister manuel yapilsin, yasam oranlarinda, 2000, 2005, 2010 kilavuzlarina gore bir
farklihk tespit edilmed.i.



CADTH RAPID RESPONSE REPORT
Mechanical Cardiopulmonary Resuscitation Devices for Cardiac

Arrest: Clinical Effectiveness and Cost- Effectiveness
May 23, 2017 Authors: Calvin Young, Lory Picheca

 The Canadian Agency for Drugs and Technologies in Health (CADTH) Report
1 Ocak 2012- 8 Mayis 2017
 Toplam 30 calisma

-Saglik teknoloji degerlendirmeleri: 2

-Sistemik derleme: 10 (7 meta analiz)

-Randomize kontrollii ¢calisma: 5

-Randomize olmayan calisma: 13



Mekanik KPR, manuel KPR ile karsilastirildiginda;
1-Daha iyi klinik sonuclar
13 calisma ( 4 sistemik derleme, 2 randomize kontrolll, 7 randomize olmayan )
2-Farkhhk yok

10 Calisma ( 2 saglik teknoloji degerlendirmesi, 4 sistemik derleme, 3 randomize
kontrollt, 1 randomize olmayan )

3-Daha koti sonuglar
7 calisma ( 2 sistemik derleme, 5 randomize olmayan calisma )
4-Yaygin kullanimi i¢in kanitlar yetersiz

7 calisma ( 2 sistemik derleme, 5 randomize olmayan calisma )
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Health Technology Assessments

Gates, 2016"

e Contains RCT,
SR, and
economic
evaluation
evidence

e LUCAS-2
mechanical
CPR

e NManual CPR

o 30-day survival
e EA

RCT reported no
benefit to 30-day
survival with
LUCAS-2 over
manual CPR

SR  reported Nno
surwvival advantages
weith LU CAas-2

EA showed that
LUCAS-2 was
dominated byw
manual CRPR

NICE., 20157

- ASAssessed
climnical

- SoautoPulse -
mechanical

MManual CPRPR

- Surwviwval to
hospital discharge

MMajority of included
studies reported that

effectiveness, CPR dewvice - 2 -hour surwvival outcomes with the
safety. and cost - Ad-hour surwviwval AautoPulse dewvice
- Cerebral were at least non-
perforrnmance inferior compared
- E.A weith rmanual
compression
Systernmatic Reviews and Meta- Analyses

Bonnes, 20167 - SR & MNMA - DMechanical - DManual chest - Surwviwval to NRS pooling
- 20 studies chest compression hospital admission suggested that
iNmncluded (S CcCoOMmpression - Surwviwval to mechanical CRPR
RCTs, 15 NMRS) dewvices discharge dewvices may offer
- MN=21 . 363 - Fawvourable benefit for surviwval to
Nneurcologic admission
outcome MNo difference
observed for surwviwval
to discharge or
Nneurological outcorme
between CTPR
strategies
Couper, 20187 - SR & MNMA - MNMechanical - Manual chest - Surwvival with good Mechanical chest
- 9 studies chest compression neurclogical compression dewvice
imncluded Ccompression outcornme use led to imMmprowved
- N = a89 dewvices - Surwival at hospital, 30-day. and
hospital discharge short—-terrm surwiwval
e 3O-daw surwiwval QOQuality of reviewed
- Short-term ewvicdence was low
survival (ROSCA -
h surwviwval )
Li. 2016~ - SR 8 MA - DMechanical - DMManual chest - ROSC No differences
- 12 studies chest compression - Surwvival to between chest
included compression admission and compression dewvices
- N= 11 . 162 dewvices discharge and manual

- Meurological
function

resuscitation im
surwvival to
admission.
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discharge, and
neurnology function
were obsernved
MMechanical chest
Ccompression dewvices
were infernor in their
ability to achiewve
ROSC; thereTore,
cannot be
recommendsaed to
replace manual CPR

Gates. 2015

- SR & MA
- 5 studies

included
- N = MR

= PMechanical
chest
COMmMpression
dewvices

= MManual chest
CcOompression

ROSC

Survival of ewvent
COwerall survival
Surnvival with good
neurclogical
outconme

MNo evidence that
mechanical chest
compression devices
were supernor o
manual chest
compression for the
outcomes studied

Lameijer, 20157

- SR

- 14 studies
included

- M= MNR

= PMlechanical
chest
COMmMpression
dewvices

= DManual chest
COmpression

Survival rate
Full neurclogical
recowe

Early start of
mechanical chest
COMPressions may
iImprowve patient
OutCcomes ower
manual chest
CoOmpressions

Tang, 20157

- SR & Ma

= 5 sihudies
included

= M = 12 510

= MMechanical
chest
COMmpressions

= DMNManual chest
Ccompressions

Sunvival with good
neurclogical
outconme

ROSC

Long-tenm (==&
months ) surnvineal
Surnvival to
hospital admission
Surnvival to
hospital discharge

MMechanical chest
compression did mot
significantly improwe
sunvival with good
neurnological
outcomes, ROSC, or
long-ternm survinval
MMechanical chest
COMPIression was
inferior for surnvival to
hospital admission
and hospital
dischange
Widespread use of
mechanical
compression dewvices
cannot bhe
recommendeaed
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Brooks, 2014"

SR & MAa
5 studies
included

M= 1,165

MMechanical
chest

COMmpressions

= Manual chest
CcCoOmpressions

Sunvival to
hospital discharge
with good
neurclogical
outcome

ROSC

Survival to
hospital admission

= [Insufficient evidence

to conclude that
mechanical chest
compressions during
CPR are
advantageous to
manual chest
COMmpressions

wWestfall, 2013'° SR & MA Load- = PMManual CPR - ROSC ROSC achieved at a
12 studies distributing higher rate with
included band and mechanical
N =5,538 piston-driwven compression dewvices

chest
COMmpression
dewvices

Sates, 201 2" SR Lz AS = Manual chest - ROSC Hurman studies did
16 studies mechanical Ccompression - Survival not suggest a clinical
included chest e Injuries causad by adwvantage for the
N =M= COMmpPression resuscitation LI AS device owver

dewice = Physiological manual chest
paramaeters CoOmpressions
Insufficient ewvidence
o make
recommendations Tor
climical practice

Ong. 2012 SR MMechamnical - Manual CPR = Cuality of CPR Insutmcient evidence
10 studies CPR devices - ROSC regarding the use of
included - Survival mechanical CPR
N =MNR - Surnvival to devices for out-of-

hospital admission hospital cardiac
- Suyurvival to arrest and -::luring
discharge ambulancse tr“anSpDr't
- Cersbral
perfonmmance
Randomizeaed Controlled Trials
Sao, 20161 N =133 AutoPulse = Manual chest - ROSC AuutoPulse dewvice

automated
chest

Ccompression

dewvice

Ccompression

24 -howur survival
Hospital discharge
rate

Cerebral
perfonmmance

increases rate of
ROSC and survival
in patients with out-
of-hospital cardiac
armrest
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Esibowv, 2015"

= PN = 206

= | CAS
mechanical
chest
CoOmpression
dewice

Manual chest
COoOmpression

Chest
COoOmpression
fraction (the
fraction of time
during cardiac
amest that chest
Ccompressions
Were:
administeraed)

LCASsS device
reduced intermuptions
in chest
Ccompressions and
enabled defibrllation
during ongoing
CoOmpressions
without decreasing
the quality of PR

Perkins, 20155

- MN=a 471

- LLCAS-22
mechanical
CPR

Manual CPR

S30-day survival

Mo statistically
significant difference
in the 30-day survival
rates of the 2 groups
Widespread adoption
of mechanical CPR
devices Tor rnoutine
use does not
improve surnvival

Rubertsson, 2014'%

- N =2, 589

- LICAS
mechanical
CPR with
defbrillation

Manual CPR

A-hour surneival
Smonth surnvival
with good
neurclogical
outconme

MNo difference in <-
hour survival Tor
either treatment
Qroup

Mechanical CPR not
clinically superor to
manual SRR

Wik, 2014

- M= 4,231

= Integrated
automated
load
distributing
band CPR

High-quality
manual CTPR

Surnvival to
hospital discharge

Integrated automated
load distnbuting band
CPR and high-guality
manual CFPR resulted
in statistically
eqguivalent survival to
hospital discharge

MNMon-Randomized Studies

Kim, 201718 - M =31 = Mechanical = Manual CFPR Chest Chest compression
CPR on a on a standard COoOmpression fraction significantly
reducible stretcher fraction higher in the
stretcher mechanical CFPR

Qroup
wenturini, 2017 ' o« N =43 « Mechanical « Manual chest ROSC Mechanical chest

chest
COoOmpression

Ccompression

S30-day survival
Surnvival to
hospital discharge

COmpression
imcreased the rate of
ROSC
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Wagner, 201 6% - 32 = PNechanical = PMManual chest MNeurclogical Mechanical chest
chest CcCompressions outcome at CcCOmpressions
CcCOoOmpressions hospital discharge associated with
Survival to better neuralogical
hospital discharge outcome at
Long term survival discharge
Youngaoguist, 201 =" - 2 600 = DMechanical = Manual chest Functional survival Mechanical chest
chest compressions {cerebral COMPression group
COmpressions perfonmance ) had a lower rate of
functional survival
Koga, 201 52 - N 323 - SutoPulse - Manual CFPR Post-resuscitation AuvtoPulse CPR
automated injuries associated with
chest higher rates of
COMmPression posteror rib fracture
dewvice and abdominal imjury
Lin, 2015% - N 455 = Standard CPR e Standard CPR ROSC Mo difference in earhy
Tollowed by Tollovwed Dy Survival to survival rates
mechanical manual chest hospital admission Mechanical chest
chest Ccompression Medical hunman CcOoOmpressions
compression power demands promobted staff
awvailability
Tranberg, 2015 - N 595 - LUUCAS-2 = Manual chest Chest LA S-2
mechanical cCompressions compression rate mechanical chest
chest MNo-flow time COMPpressions
COoOmpression MNo-flow fraction reduced the no-Tlow
dewvice Fraction of tirme Tfraction amnd prﬂvided
dur‘ing an average
resuscitation in compression rate
which patient is more in conformity
withhowrt with the curment
Sponta neous Suidelines Tor
circulation Resuscitation
receiving no chest
Ccompression
Zeiner, 20157 - M S8 = Plechanical = Manual chest MNeurclogic Mechanical chest

chest
COmpressions

compressions

outcomes
Cuaality of CPR

CcCOMmpressions
associated with
worse neurologic
outcomes (measured
in cersbral
perfonmance
category)
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Smekal, 20147 - N =222 = Mechanical = Manual chest = CPR-related = Mechanical chest
chest compressions injuries compressions with
compressions the LUCAS device
(with the more likely to cause
LIICAS ribx fractures during
device) unsuccessful CPR

= MNo CPR-related
injuries were deemed
to be Tatal

Axelsson, 20135 e N =2401 + Mechanical + Manual chest + Survival to + The mechanical
chest compressions hospital admission chest compression
COMpression s 1-month surnvival group had lower

rates of survival

« Results do not
support widespread
of mechanical chest
COompression

Omori, 2013 « N =92 - AutoPulse = Manual CPR - ROSC « Rates for ROSC and

CPR = Survival to survival to hospital
hospital discharge discharge were
higher in the
AutoPulse group
= AutoPulse device
might be
recommended for
use in patients
transported by
helicopter

Hock Ong, 20122 « N=1,101 = Load- « Manual CPR = Survival to = Load-distributing
distributing hospital discharge band CPR
band CPR s ROSC associated with

s Survival to improved neurologic
hospital admission outcomes and

= Meurclogical survival rate at
cutcome at discharge
discharge

Jennings, 2012 « N =286 « Automated « Conventional + Surnvival to + Automated CPR

CPR using the
AutoPulse
device

CPR

hospital
= Surnvival to
hospital discharge

resulted in higher
rate of survival to
hospital




Circulation. 2016 Dec 20;134(25):2131-2133.
Association of Mechanical Cardiopulmonary Resuscitation Device
Use With Cardiac Arrest Outcomes: A Population-Based Study Using

the CARES Regqistry (Cardiac Arrest Registry to Enhance Survival).

Buckler DG?, Burke RV, Naim MY1, MacPherson Al, Bradley RN, Abella BS!, Rossano JW?2; CARES
Surveillance Group.

Ocak 2013-Aralik 2015, travma disi 80861 HDKA vakalarinda , mekanik KPR ve manuel KPR karsilastirildi

Mekanik KPR alan hastalar, daha yliksek oranda sahitsiz (57.3%-55.7%), OED (33.3%-28.3%), ileri hava yolu

(87.4%-79.0%), and ITH kullanimi (41.8%-13.4%) ve hastane oncesi hedef sicaklik tedavisi alanlar (16.6% -
12.2%) (P<0.05).

Arrest zamani, ilk KPR zamani, girisimlerin zamani iyi rapor edilmedi
Birincil sonlanim iyi nérolojik sonugclarla taburculuk ( Serebral Performans Kategori 1 veya 2 )

2013-2015 arasinda mekanik KPR kullanimi 20.6% dan 23.4% vya yulkseldi (P<0.0001) ve acil hizmet saglayan
kuruluslarin %41.9’ u en az bir kez kullandi.

Hastane taburculugu (11.3% -7.0%, P<0.0001) ve iyi norolojik sonuclar ile taburculuk (9.5% - 5.6%, P<0.0001)
manuel KPR alan grupta daha yuksek

Manuel KPR ile <%25 ve %25-50 vakada mekanik KPR kullanan kuruluslar karsilastirildiginda;

Yasam ve iyi norolojik sonuglar ile yasam, en yiiksek oranda manuel KPR ile saglandi
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Total Reported Cardiac Arrest Cases

2013-2015
N=132,610
Excluded Cases
N=51,929*
911 Witnessed Arrest — 16,431
Arrest in Health Care Facility/
Nursing home - 20,634
Missing Mechanical CPR data — 22,193
*some cases have multiple exclusion criteria
Analyzed Cardiac Arrest Cases
N=80,681
Mechanical CPR No Mechanical CPR
N=17,625 N=63,056
Good Poor Good Poor
Neurological Neurological or Neurological Neurological
Recovery Death Recovery or Death
N=984 N=16,641 N=5,967 N=57089
(5.6%) (94.4%) (9.5%) (90.5%)

SURVIVAL

25%

20%

15%

10%

5%

32.5% *

Sustained

- No Mechanical CPR

[ Mechanical CPR

* p <0.0001

Survival to
Discharge

Neurologically

Favorable Survival Favorable Survival

Excluding ROSC
before ALS

ROSC Survival to

Admission

Neurologically

No Less 25% 50% More MNo Less 25% 50% More
mCPR  than to to than mCPR  than to to than
25%  49%  74% 75% 25%  49% 74%  75%

All Cases Excluding ROSC before ALS
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Mekanik KPR ile daha kotu sonuclarin
nedenleri?

KPR gec baslama (cihaz uygulama siiresi)
Defibrilasyonun gecikmesi
Mekanik KPR cihazlarinin uygulamasindaki hatalar (insan/mekanik)

ZayIf prognoza sahip olabilecek uzamis KPR yapilan hastalara mekanik KPR
uygulamasi ?



Mekanik KPR Guvenli mi?

Mekanik KPR ile Olugsan Yaralanmalar
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Forensic imaging findings by post-mortem computed tomosraphy after @Cmﬁmirk
manual versus mechanical chest compression
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Aims Mechanical chest compression (CC) during cardiopulmonary resuscitation (CPR) with AuwutoPulse or LIMCAS de-
vices has not improved survival from cardiac arrest Cohort studies sugpest risk of excess damage. We studied
safety of mechanical CC and determined possible excess damage compared with manual CC.

Methods This is a randomized nor-inferiority safety study. Randomization to AutoPulse, LIUCAS, or manual CC with corrective

and results depth and rate feedback was performed. We included patients with in-hospital cardiac arrest or with out-of-hospital
cardiac arrest amiving with manual CPR at the emergency department The primary outcome was serious or life-
threatening wisceral resusdtation-related damage, assessed blind by post-mortem computed tomography scan andfor
autopsy or by clinical course until discharge. NMon-inferiority hypothesis: medhanical CC compared with manual control
does not increase the primary outcome by a risk difference of > 10% [upper 95% confidence interval (Cl})]. WWe induded
115 patients treated with AutoPulse, 122 with LICAS, and 137 patients received manual CC. Safety outcome analysis
was possible in 337 of 374 (90.1%) included patients. The primary outcome was observed in 12 of 103 AutoPulse
patients (11.6%5), 8 of 108 LUCAS patients (7.4%5), and 8 of 126 controls (6.43%5). Rate difference AwutoPulse—control:
+5.3% (95% Cl- 2.2% to 12.8%), P= 0.15. Rate difference LUCAS—control +1.0% (95% Cl- 55% to 7.6%), P=0.75.

Conclusion LILCAS does not cause significantly more serious or life-threatening wisceral damage than manual CC. For
AutoPulse, significantly more serious or life-threatening visceral damage than manual CC cannot be excluded.

Keywords Chest compressions = Heart arrest = PMechanical chest compressions = Cardicopulmonary resuscitation
» Damage = Safety



Randomizad
r=1697

AuaPulse LUCAS Lsnual control
=574 n=559 n=564
Exclusion Exchasion Exchasion
15 = Age <18 yaars 11 =Age <18 years 12 =Ago <18 yecars
18 = Trouma 23 = Trassre 20 = Traearss
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8 = Protocol violation 7 = Protocol viclation 12 = Protecol viclation
20 = COther 1" = Ot 1" = Ot
o = Unknown 3 = Unknaown 4 = LUrknoan
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21 = Post-mortem CT scan and awopsy z2 = Past-mortem CT scan and aulopsy 21 = Past-mortemn CT scan and auopsy
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Figure |1 FRowchan dioplayying randomization, exclusion, and incluson CC, chest compresson ROSC return of spomtmecus droulstion

CT, computed tomography.




Table | Baseline and process data

AutoPulse (n=1135)

Gender male, n (%) 75(65.2)
Age (years, mean £ 5D) 65+15
Location of arrest onset
Qut-of-hospital, n (%) 53 (46.1)
In-hospital, n (%) 62 (53.9)
Interval call-start study device (min, median, IQR)*
Qut-of-hospital 60 (56-71)
In-hospital 10 (5-20)
Duraticn of connection study device (min, median, IQR) 21(10-31)

Compression depth (mm, mean 5D)

Compression rate (per minute, mean £5D)

LUCAS (n=122)

82 (67.)
6317

Manual control (n=137)

87 (63.5)
66113

50 (36.5)
87 (635)

57 (43-67)
5 (3-8)
16 (6-32)
489
110£14

*For out-of-hospital ardiac arrest, the call was the call to the dispatch centre; for in-hospital cardiac arrest, it was the @ll to the hospital central switchboard.



Tablel Primary and secondaryoutcomes in analysable patients

BAutoPulse LUCAS Manual Rate difference Rate Difference
(M = 103) (M =108) control ButoPulse vi. control  LUCAS vs. Control
(N=128) (&) (95% CIf" (%) (5% Cn*
Fesuscitationerebated structural veoeral darmope
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Sericas ar Hethreatening damage. overall n (%) 12(117) 8(7.4 8(63)  53(-221c 128 10 (-55 ta 7.6)
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In-hosgital arrest onsst, N () &59(102) SE2(ET)  &TE(T) 25(72t0 123 023 (B9 o84

Fmigrificant darmage n (%) & (5.8 110102}  13{(103)

Mo darmage. n (%) 85 (825) 89(824) 105 (813)
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Rasusctationerelated rb and stemum darmags

[Eecondary endpoint)

Saricus, n (%) 47 (456) 43(398)  52(413) 44 (E51 173 A5 (141 10 11.2)

migrificant darmage n (%) 10(9.7) 9 (8.3) 21 {(175)

o darmage n (%) 46(447) 56(519)  52(413)

Mean nurmber of fFactured rits, mean £ 50° #+4 #+4 7+4 ns. ns.
Sterrun fractures, n (%) 1(29) 7 (6.5) S(40) 12 (6810 48) 23 (-3t 9.1)
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Conclusions

The use of mechanical chest compressions with the LUCAS device
does not cause more severe or life-threatening visceral damage than
good quality manual chest compressions. For mechanical chest com-
pressions with the AutoPulse, it cannot be excluded that more se-

vere or life-threatening damage is caused, compared with

sood
quality manual chest compressions.



Ne zaman mekanik KPR?
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Prospektif, gbzlemsel, tek merkezde, 11 HDKA, 15 HiKA, ort yas 52 (38-60)

Calismaya dahil edilen hastalar:
-18-65 yas
-Kardiak etiyolojiden stiphelenilen kardiyak arrest
-10 dakika icinde gégus kompresyonu baslatilanlar

-ilk kardiyak arrest ritmi VF olan hastalar

30 dk direncli kardiyak arrest olan hastalar AutoPulse ile mekanik KPR, hastane nakli sirasinda 2 L

soguk salin, standart ALS destegi

Kollaps ile hastaneye varis stiresi arasindaki zaman ort 62 dk (yasayanlarda 42, dlenlerde 70 dk)

ECMO (vakalarin %92’sinde kollapstan sonra ECMO baslatilma zamani 52 dk)



11 hastada perkitan koroner girisim, 1 hastada pulmoner embolektomi
Yogun bakimda 24 saat 33°C de hipotermi

ECMO zamani ort 2 giin (1-5)

25/26 (%92) vaka ROSC

13/24 (%54) vaka basarili sekilde ECMO dan ayrildi

14/26 (%54) vaka hastaneden SPS 1 ile taburcu (5 HDKA, 9 HIKA)

Yasayan ve 6len hastalar arasinda ECMO baslama zamani arasinda fark 40 dk

Olim nedenleri: siddetli hipoksik beyin (4), coklu organ yetmezligi (3), serebral
kanama (2), karaciger ruptirine bagli kanama (1), kaburga frakttrtine bagh toraks
kanamasi (1), koroner arter hastaliga bagli kronik kalp yetmezligi (1)



Aesintisiz AFR
yaralanmalar

Tutarh hiz ve derinlik

Daha az personel ile KPR
kaybi

Daha iyi serebral, koroner perfuzyon basinci

Kurtarici yorgunlugu yok

FAYDA

Yasam tendadit edicl

Egitimli personel
Uygula sirasinda zaman

Maliyet
Defibrilasyonda gecikme

RISK




OZET

Manuel KPR yerine mekanik KPR rutin olarak onerilmez

Yiksek kalitede goglis kompresyonlari yapilamiyor ya da kurtarici icin tehlike mevcut ise;
-Uzamis KPR

-Ambulans ile hastaneye nakil

-ECMO

-Perkitan koroner girisim

-Transplantasyon adayi vakalar

Kullanici egitimi 6nemli

Mekanik KPR cihazi uygulamasi sirasinda, goéglis kompresyonlarindaki kesinti minimal
olmali, defibrilasyon geciktiriimemeli

Manuel veya mekanik KPR yapilirken, KPR ile ilgili yaralanmalar icin dikkatli olunmali



