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Strategies to improve CPR outcome

High bystander CPR and AED use rate
High quality ACLS

Post cardiac arrest care

Debriefing and Registration



Bystander CPR




The role of bystanders, first responders, and emergency
medical service providers in timely defibrillation and related

outcomes after out-of-hospital cardiac arrest
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Association of National Initiatives to Improve Cardiac
Arrest Management With Rates of Bystander Intervention
and Patient Survival After Out-of-Hospital Cardiac Arrest
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Dispatchers should be educated to identify unresponsiveness with
abnormal breathing

The role of dispatcher-guided CPR provide

Chest compression only CPR instructions




Dispatcher instruction of chest compression-only CPR
increases actual provision of bystander CPR

Dispatcher instruction

CCCPR Conventional CPR

(n=5,743) (n=13,926) P
L SeeRend 4022(70) 8,655(62.1) <000
Conventional CPR  [EEREOTAS 3,899(28.0) <0001
Cell peestst o CFR oy 406 13017) e

bystanders, mead(SD)
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Mobile-Phone Dispatch of Laypersons for CPR in OHCA

If an OHCA is suspected, the dispatcher activates the mobile-phone positioning
system and standard EMS at the same time. The location of all laypersons who
are trained in CPR is then determined and matched with the location of the
incoming emergency call.
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Mobile-Phone Dispatch of Laypersons for CPR in OHCA

Table 2. Primary and Secondary Outcomes.*

Outcome

Primary outcome: bystander-initiated CPR
Secondary outcome

30-day survival

Return of spontaneous circulation

Shockable rhythm: ventricular fibrillation
or ventricular tachycardia

Bystander-initiated CPR including CPR
performed with telephone instructions

Intervention

Control

no. of patients/total no. (%)

188/305 (61.6)

32/286 (11.2)
90/306 (29.4)
58/301(19.3)

196/305 (64.3)

172/360 (47.8)

28/326 (8.6)
105/361 (29.1)
60/347 (17.3)

197/360 (54.7)

Difference (95% Cl) P Value

percentage points

13.9 (6.2 to 21.2)

2.6 (-2.1to 7.8)
0.3 (-6.5 to 7.3)
2.0 (-4.0 to 8.0)

9.5 (2.0 to 16.9)

<0.001

0.28
0.93
0.52

0.01

* C| denotes confidence interval.




Social media technologies that summon rescuers who are willing
and able to perform CPR




TM-responders are alerted by text message

TM-alert system identifies the exact location of the cardiac arrest
patient



Implementation of public access defibrillation

PAD programs provide bystanders with automatic electronic
defibrillators (AEDSs)
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Outcomes of Out-of-Hospital Cardiac Arrest by Public
Location in the Public-Access Defibrillation Era
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Outcomes of Out-of-Hospital Cardiac Arrest by Public
Location in the Public-Access Defibrillation Era

Prehospital ROSC, n (%)
Total ROSC, n (%)
Hospital admission, n (%)
1-month survival, n (%)

Neurologically favorable outcome, n (%)

Railway
Stations

(n=118)

35 (29.7)

: 69 (58.5)

63 (53.4)

j 42 (35.6)

33 (28.0)

Sports
Facilities

(n=93)

46 (49.5)

: 64 (68.8)

65 (69.9)

: 50 (53.8)

48 (51.6)

Public

Buildings

(n=86)

20 (23.3)

| 44 (51.2)

40 (46.5)

| 27 (31.4)

20 (23.3)

Schools

(n=31)

11 (35.9)

: 19 (61.3)

19 (61.3)

: 15 (48.4)

13 (41.9)

Airports

| (n=4)

1(25.0)

i 4 (100.0)
| 4(100.0)
2 (500)

2 (50.0)

Other Public
Spaces (n=562)

| 131 (23.3)
| 296 (52.7)
| 257 (45.7)
| 146 (26.1)
76 (13.6)

P Value*

<0.001
0.018

<0.001
<0.001
<0.001

Murakami Y. JAHA 2014;1-10




Association of Bystander Interventions With Neurologically
Intact Survival Among Patients With Bystander-Witnessed
Out-of-Hospital Cardiac Arrest in Japan

Railway Sports Public

Stations Facilities Buildings Schools Airports Other Public

(n=118) (n=93) (n=86) (n=31) (n=4) Spaces (n=562) P Value*
Prehospital ROSC, n (%) 35 (29.7) 46 (49.5) 20 (23.3) 11 (35.9) 1 (25.0) 131 (23.3) <0.001
Total ROSC, n (%) 69 (58.5) 64 (68.8) 44 (51.2) 19 (61.3) 4 (100.0) 296 (52.7) 0.018
Hospital admission, n (%) 63 (53.4) 65 (69.9) 40 (46.5) 19 (61.3) 4 (100.0) 257 (45.7) <0.001
1-month survival, n (%) 42 (35.6) 50 (53.8) 27 (31.4) 15 (48.4) 2 (50.0) 146 (26.1) <0.001
Neurologically favorable outcome, n (%) 33 (28.0) 48 (51.6) A 20 (23.3) 13 (41.9) 2 (50.0) 76 (13.6) <0.001




High quality ACLS



After placement of an advanced airway, it may be reasonable
for the provider to deliver 1 breath every 6 seconds (10 breaths/
min)

Providing the maximal inspired oxygen concentration during CPR
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Impedance Threshold Device

(ITD)

Limits air entry into the lungs
during the decompression phase

of CPR

Improving venous return to the
heart and cardiac output




Active Compression
Decompression CPR

Suction cup applied over the mid
sternum of the chest

The application of external
negative suction during
decompression




Recommendation
Combination may be a

reasonable alternative with
available equipment and
properly trained providers













Mechanical chest compression devices

High-quality manual compressions may be challenging or
dangerous for the provider

Prolonged CPR

During hypothermic cardiac arrest
CPR in a moving ambulance
CPR in the angiography suite
CPR during preparation for ECPR



]
-
2 A

- The most common errors of resuscitation are inadequate
compression rate and depth

- Excessive rate may be associated with lower rate of return of
spontaneous circulation (ROSC)

s e

100-120 /min
Avoiding excessive chest compression Depths (greater than 2.4
inches [6 cm])




Cardiopulmonary resuscitation quality and patient survival
outcome in cardiac arrest: A systematic review and meta-
analysis

a ROSC No ROSC Mean Difference Mean Difference

Study or Subgroup Mean [mm] SD [mm] Total Mean [mm] SD [mm] Total Weight IV, Random, 95% CI [mm] IV, Random, 95% CI [mm]

Abella (2005) 42 13 27 41 12 33 22% 1.00 [-5.39, 7.39]

Bohn (2011) 489 82 138 47 87 162 244% 1.80 [-0.01, 3.81] -

Camacho Leis (2013) 41 5 S0 41 5 58 25.1% 0.00 [-1.89, 1.89) -

Kamarainen (2012) 55 12.7 7 50 8.5 2 04% 5.00 [-10.08, 20.08)

Stiell (2012) 386 97 264 376 10 765 479% 1.00 [-0.37, 2.37] -

Total (95% CI) 486 1020 100.0% 0.99 [0.04, 1.93) P

Heterogeneity: Tau® = 0.00; Chi® = 2.19, df = 4 (P = 0.70); " = 0% 20 30 o 10 %
Test for overall effect: Z= 2.04 (P = 0.04) Shallower compressions  Deeper Compressions

b Survived Did not survive Mean Difference Mean Difference

Study or Subgroup Mean [mm] SD [mm] Total Mean [mm] SD [mm] Total Weight IV, Random, 95% CI [mm)] IV, Random, 95% CI [mm]

Kramer-Johansen (2006) 40 12 10 35 8 2714 58% 5.00 [-2.50, 12.50) »

Stiell (2014) 435 10.7 666 418 118 8470 68.9% 1.70 [0.85, 2.55) =

Vadeboncoeur (2014) 536 123 63 488 141 529 235% 4.80[1.53,8.07] B

Wik (2005) 38 16.86 6 38 1271 69 1.8% 0.00 [-13.82, 13.82]

Total (95% CI) 745 9342 100.0% 2.59 [0.71, 4.47) <>

Heterogeneity: Tau® = 1.15; Chi* = 3.97, of = 3 (P = 0.27); I* = 24% v 30 : o 20
Test for overall effect: Z = 2.70 (P = 0.007) Shallower compressions Deeper compressions

Talikowska M. Resuscitation 2015;96:66-77



Cardiopulmonary resuscitation quality and patient survival
outcome in cardiac arrest: A systematic review and meta-

analysis

a ROSC No ROSC Mean Difference Mean Difference

Study or Subgroup Mean [cpm] SD [cpm] Total Mean [cpm] SD [cpm] Total Weight IV, Random, 95% CI [cpm] IV, Random, 95% CI [cpm]

Abella (2005) 98 18 27 107 18 33 1.4% -9.00 [-18.15, 0.15) -

Bohn (2011) 103.25 576 138 103.45 705 162 246% -0.20 [-1.65, 1.25) -

Camacho Leis (2013) 105 8 S50 106 8 58 10.1% -1.00 [-4.03, 2.03) —

Idris (2012) 1124 176 1082 1115 194 2016 26.1% 0.90 [-0.45, 2.25) ™

Idris (2015) 109.9 18 3549 110.9 19.2 6822 36.0% -1.00 [-1.75, -0.25) =

Kamarainen (2012) 99.1 10.8 7 97.5 0.7 2 1.8% 1.60 [-6.46, 9.66) ”

Total (95% CI) 4853 9093 100.0% -0.37 [-1.47, 0.73) ?

Heterogeneity: Tau® = 0.73; Chi* = 9.69, df = 5 (P = 0.08); I* = 48% ' t T t i
Test for overall effect: Z = 0.66 (P = 0.51) 20 10 ° 10 20

Lower rale Higher rale

b Survived Did not survive Mean Difference Mean Difference

Study or Subgroup Mean [cpm] SD [cpm] Total Mean [cpm] SD [cpm] Total Weight IV, Random, 95% CI [cpm] IV, Random, 95% CI [cpm]

Idris (2012) 1111 168 265 119 19 2833 23.4% -0.80 [-2.94, 1.34) B I

Idris (2015) 109.3 179 928 110.7 189 9443 72.7% -1.40 [-2.61, -0.19] L

Vadeboncoeur (2014) 1135 20 63 112.7 205 529 3.9% 0.80 [-4.44, 6.04) —

Total (95% CI) 1256 12805 100.0% “1.17 [-2.21, -0.14]) L 2

ity 2 - 2 - - - 12 = I t { i

Heterogeneity: Tau? = 0.00; Chi* = 0.80,df =2 (P = 0.67), F = 0% 20 10 o 10 20

Test for overall effect: Z = 2.22 (P = 0.03)

Lower rate Higher rate

Talikowska M. Resuscitation 2015;96:66-77



Deeper chest compression — More complications for cardiac
arrest patients?
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Nonshockable rhythm
feasible

administer epinephrine as soon as

Shockable rhythm insufficient evidence about the

>

optimal timing of epinephrine
administration



Drugs

» The removal of vasopressin has been noted in the Adult
Cardiac Arrest Algorithm

- Amiodarone may be considered for VF/pVT that is
unresponsive to CPR, defibrillation, and a vasopressor therapy

» The routine use of magnesium for VF/pVT is not recom-
mended in adult patients



Amiodarone, Lidocaine,

or placebo in OHCAs

Table 3. Outcomes According to Trial Group in the Per-Protocol Population.®

— no.ftotal no. (%){

Secondary outcome: modified Rankin
score =3 — no.ftotal no. (%)%

Mechanistic (exploratory) outcomes

Return of spontaneous circulation at
ED arrival — no. [total no, (%)

Admitted to hospital — no, (%)
Modified Rankin score in all patientsi
Modified Rankin score in survivorsi

Distribution of modified Rankin
scores — no.[total no. (%)%

A W aAa WN = O

182/967 (18.8)

350/974 (35.9)

445 (45.7)
5.0:£1.9

2.0+2.7

60/966 (6.2)
47/966 (4.9)
41/966 (4.2)
34/966 (3.5)
31/966 (3.2)
21/966 (2.2)

7327966 (75.8)

Amiodarone Lidocaine
Outcome (N=974) (N=993)
Primary outcome: survival to discharge 237/970 (24.4)  233/985 (23.7)

172/984 (17.5)

396/992 (39.9)

467 (47.0)

5.1£1.8

22227

49/981 (5.0)
37/981 (3.8)
46/981 (4.7)
37/981 (3.8)
36/981 (3.7)
24/981 (2.4)

752/981 (76.7)

Placebo
(N =1059)

222/1056 (21.0)

175/1055 (16.6)

366/1059 (34.6)

420 (39.7)
5.2:138

2.0:26

55/1053 (5.2)
39/1053 (3.7)
40/1053 (3.8)
41/1053 (3.9)
27/1053 (2.6)
18/1053 (1.7)

833/1053 (79.1)

Amiodarone vs. Placebo

Difference
(95% C1)

percentage
points

32
(-0.4to0 7.0)

2.2
(-1.1t0 5.6)

1.4
(-2.8105.5)

6.0
(1.7 10 10.3)

-0.14
(-0.30 to 0.02)

P Value

0.08

0.19

0.52

0.01

0.09

Lidocaine vs. Placebo Amiodarone vs. Lidocaine

Difference
(95% CI)

percentage
points

2.6
(-1.0t0 6.3)

0.9
(-2.4104.2)

5.4
(1.2t0 9.5)

7.4
(3.1t0 11.6)

-0.06

(-0.22 t0 0.10)

P Value

0.16

0.59

0.01

<0.001

0.45

Difference
(95% CI)

percentage
points

0.7
(-3.2t04.7)

13
(-2.1t0 4.8)

-4.0
(-8.3t00.3)

-1.3
(-5.7t03.1)

-0.08

(-0.24 to 0.08)

P Value

0.70

0.44

0.07

0.55

0.34

* Cl denotes confidence interval, and ED emergency department.
{ The difference and 95% CI were adjusted for sequential monitoring.
 Scores on the modified Rankin scale range from 0 (no symptoms) to 6 (death). A score of 3 or less indicates the ability to conduct daily activities independently or with minimal assis-

tance,

Kudenchuk J P.N Eng ] Med 2016;374;1711-1722




Prehospital Assessment of the Role of Adrenaline : Measuring
the Effectiveness of Drug administration In Cardiac Arrest

« Adrenaline versus Placebo in OHCASs
* Primary endpiont 30-day survival

« | 646 were recruited
* Estimated finish 2017/

BARAVEDiL,2

The Adrenaline Trial



llustration: Lara Durrant and Peter Kuempel

Oxygenator

Potentially reversible conditions are addressed

Requires a highly trained team, specialized equipment, and
multidisciplinary support







Prognostication of Outcome
Acute Cardiovascular Interventions 9

Neurologic Care
Respiratory Care

Hemodynamic Goals

Targeted Temperature Management Critical Care Interventions



OHCA patients with suspected cardiac etiology of arrest and ST elevation on ECG







Comatose
patients

Maintaining a constant temperature between 320C
and 360C during TTM






The same anticonvulsant regimens for the treatment of status epilepticus
caused by other etiologies may be considered after cardiac arrest



Outcomes for out-of-hospital cardiac arrests across 7

countries in Asia: The Pan Asian Resuscitation Outcomes
Study (PAROS)

Patient demographics, out-of -hos pital cardlac amrest characteristics and outcomes for all cases,

Characteristics Japan (n=51,377) Koeea (n=7990) Malaysia(n=389) Singapore (n=3023) Thailland (n=573) Taiwan (n=3023) UAE (n=405)
Age

Mean (SD 71.7 (18.4) 6315 (19.0) 57.0(17.0) 635(182) $5.7(22.1) 705 (18.6) 49.7(18.3)
Median (IQR) 760 (6310 850) 665 (520 7%.0) S90(470700) 650(53.0770) S70(40.0,.740) IS0(500,.850) S00(3I80 610)
Gender (%)

Male 29760 (57.9) 5243 (65.6) 276 (710) 1988(65.7) 367(64.0) 1936(64.1) 335(827)
Past medical history (%)

Heart discase 2958281 ) 837 (215) 88 (22.6) 1090(36.0) 100(17.5) T511265) 5303.0)
Location type (n, %)

Home resdence 8409 (630) 57 (64.9) 278(115) 2127(0A4) 354(61.8) 2201(731) 220(543)
Healthcare facility 50(04) 137(18) 11 (28) 110(186) 11(1L9) Not avalatie 7(0.7)
Public fcommercial building 964 (7.2) 449 (58) 44(11.3) 236(78) 30(5.2) T02.3) 52(12%8)
Nursing home 1555(10.7) 286(3.7) 6(15) 111{37) 700.2) 240(80) Notavalable
Street/ highway 809 (6.1) 465 (60) 26 (6.7) 155(51) 86(15.0) 238(79) 7 (175)
Industrial place Not avallable 295012 1{0)Y) o3z 5(0.9) T8 (2.0) 18(44)
Transport conter Net available 10(13) 1{0x%) 3002 200.%) 4(01) Not avalable
Mace of recreation Not available 187 (24) 2(05) 57(19) 6(1.0 $4(1.8) 24 (59)

In EMS” [private ambulance 852(6.4) 382 (49) S(23) 69(23) 33(5.8) Not avalabie Not avalable
Other 700(52) 629(8.1) S(23) 58(19) 39Es; 125(42) 13(3.2)
Arrest witnessed by (m, X)

Not witnessed 30532 (594) 3158(46.7) 176 (452) 1302(43.1) 15136.4) 1939(67.9) 205(5086)
Bystander 17221 (33.5) 3144 (46.5) 183 (470) 1482(4.0) 373(65.1) 630(221) 186(459)
EMS 62471 4359 (68) 30(7.7) 239(79) 49(8.6 Z88(101) 14(3%5)
First arrest rhythm (o, X)

VT VF Junknown shockable 3831 (75) 1233 (15.4) S(41) 554(18.7) 19(7.1) 196(98) 80(19%)
Unknown unshockable 13889 (27.0) 251(3.1) 82(37.1) 24(08) 2(0.7) 23(0.8) 6(15)
Asystoke 26,003 (50.6) 4457 (%0.2) 54 (24.4) 1585(53.3) 105(30.2) 1716 (548) 282(098)
Pulseless electrical activity TE01(14%) 1M32014.2) 4(1%) R05(27.1) 2490 MIIRS) 17(9.1)
Unknown 51(0.1) SK7(1.a) 72(328) 5(02) 118(44.0) 4270141) 0(0)
Prehospital intervention (n, X)

Bystander CPR 19,176 (40.2) 2854 (40.9) 81(22.6) 677(24.3) 83(158) 845(314) 41 (105)
Prehospital defibsillagon 5260(102) 1833(22.9) 9(286) 697(23.4) ) 3I57(118) 145(358)
Bystander defibriBation 313(06) 22(03) Nog avallable 29(00) 100.3] Not availabie 3(08)
Prehaspital adrenaline 4346 (8.5) Not avallable 44012.7) 1414(47.4) B 177 5 7 ) — 552(183) 4(1.0)
Prehospital advansced alrway (r, X)

Oral/nasal endotracheal tube 4A120(80 153(19) 22 (6.4) 18(06) 132(08.0) 402(132) s(1v2)
Combitube 0 2(002) 0 0 0 0 0
Laryngeal mask airway A04(78 40(59) 36 (10.4) 2368(79.3) 2(0.6) 535(17.2) 20(49)
King airway G478 (128) 183 (23) 0 0 0 0 0

Other 4450(8.7) 381 (438) 20(58) 1{a01) 2(06) 0 50012)
Post- resuscitation care (n, X)

Hypothermia therapy Net avallable 617 (7.7) 1{03) 29(10) 203 Not avadable 1(02)
Etlology of cardlac arrest (n, X)

Traurma TAR5(14586) T18(93) 20(59) 9(313) 77(22.2) 228(78) 13(3.2)
Presumed cardiac etiology 2992% (58.3) 5605 (72.7) 285 (84.1) 2251(74.5) 189(54.5) 23B4(811) I62(894)
Respiratory 2293(45 65(08 15(44) 240(79) 47(13.5) 192(65) 4(10)
Drowning 3OS (086) 991012 31(09) 22(07) 5(0L.4) 14(0.5) 1 R7)
Other 1a52022.1) 120(16.0) 16(47) 41118 29(%4) 120(4.) 15(07)
Outcomes (m, %)

Survived to admission 3644/13339(273) 1583 (20.4) 31 (8.0) 514(17.0) 159(27.7) 179(59) 32(7.9)
Survived (o disc harge 2677(52) o1 (85) 2(05) nB(2s) 24(4.2) 139(40) 12(3.0)
Post arrest CPC' 1 2 1436(28) 236(30) Not avallable S0(1L7) o(1L6) 87129 1 R7)

Ong M.E.H Resuscitation2015;96(100- | -8)*



Outcomes for out-of-hospital cardiac arrests across 7 countries
in Asia: The Pan Asian Resuscitation Outcomes Study (PAROS)
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- Survived to discharge (EMS Treated)
7 Survived to discharge (Shockable rhythm)

® Survived to discharge (Shockable rhythm and bystander witnessed )
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