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Sudden Cardiac Arrest

Cessation of cardiac activity resulting in
unresponsiveness, abnormal breathing, and lack of

circulation
AHA 2015 incidence of out-of-hospital cardiac arrest
326,200

— Average survival rate is 10.6%
— Nearly 1 in 3 survive when witnessed by a bystander

— Approximately 6328 individuals < 18 years old in U.S.
experienced out-of-hospital cardiac arrest
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ABSTRACT

Introduction: The aim of the EuReCa ONE study was to determine the incidence, process, and outcome for
out of hospital cardiac arrest (OHCA) throughout Europe.

Methods: This was an international, prospective, multi-centre one-month study. Patients who suffered an
OHCA during October 2014 who were attended and/or treated by an Emergency Medical Service (EMS)
were eligible for inclusion in the study. Data were extracted from national, regional or local registries.
Results: Data on 10,682 confirmed OHCAs from 248 regions in 27 countries, covering an estimated pop-
ulation of 174 million. In 7146 (66%) cases, CPR was started by a bystander or by the EMS. The incidence
of CPR attempts ranged from 19.0 to er 100,000 population per year. 1735 had ROSC on arrival at
hospital (25.2%), Overall, 662/6414610.3%) ;n all cases with CPR attempted survived for at least 30 days
or to hospital discharge. ~~—~

Conclusion: The results of EuReCa ONE highlight that OHCA is still a major public health problem account-
ing for a substantial number of deaths in Europe.

EuReCa ONE very clearly demonstrates marked differences in the processes for data collection and
reported outcomes following OHCA all over Europe. Using these data and analyses, different countries,
regions, systems, and concepts can benchmark themselves and may learn from each other to further
improve survival following one of our major health care events.

© 2016 The Author(s). Published by Elsevier Ireland Ltd. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).




Out-of-hospital resuscitation attempts in Estonia from 1999 to 2013

(Utstein template)
Resuscitation attempted: 8586 |— Discharged alive (CPC1,2) 826((9,6%)
v
Cardiac cause: 5828
Arrest not < ;
witnessed: 1072 ]
Arrest witnessed

(bystanders): 3335
]

Arrest witnessed
(EMS personnel):
1421

v

v v v v L 2
Initial rhythm asystole: Initial rhythm VF: Initial rhythm Other initial rhythms: Initial rhythm not
1683 (50.5%) 1125 (33.7%) VT: 16 (0.5%) 501 (15%) determined: 10 (0.3%)

A 4 A 4

A\ 4
Any ROSC: 1104 (33.1%)

\ 4 A 4
Never
achieved: 2231
¥ A 4
Died in field: 139 Admitted to hospital:
965 (28.9%)
v |
Died in hospital:
615

Lost at
follow-up: 9

v

L 2

Discharged alive (CPC 1,2):
341 (10.2%)
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Out-of-hospital resuscitation in Estonia: a bystander-witnessed
sudden cardiac arrest (1999-2013)

Resuscitation Survival to hospital
attempted discharge (cpc1,2)
All country 3335 341 (10.2%)
Tallinn (urban area) 1322 128 (9.7%)
Tartu (urban area) 546
Other 1467 92 (6.3%)

regions (urban
suburban and rural
areas)
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Characteristics of patients with bystander-witnessed OHCA admitted to
hospital alive (%, if not otherwise stated) during study period

1999-2003
%

Admitted to hospital (n) 328
Median age (IQR) 65 (56-71)
Male 68.9
Bystander CPR (total) 28.1
Compression-Only CPR 12.2
First rhythm VF/VT 62.8

A.Sipria

2004-2008  2009-2013

% %
317 320
66 (54-74) 66 (57-73)
70.7 73.1
27.8 (34.7)
16.7 @
58.7 57.8



CARDIAC ARREST SURVIVAL

Seattle and King County in recent years have more than doubled their survival
rates for bystander-witnessed cardiac arrests caused by ventricular fibrillation.
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Haiglavalised taaselustamiskatsed Eestis aastatel

1999-2009. Elulemus ja esmane vereringeseiskuse vorm
(tunnistajatega tdenaoliselt sudame akksurm)

ES 379
(15,5%)

Elus 3

(0.8%)

AS 1222
(50%0)
Elus 31
(2,5%)

F 877
| (36%0)
Elus 189
(22%)

P-ta VT 12

BVF OP-taVT BAS BES

A.Sipria
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Tunnistajatega sidame akksurm ja elulemus esmase VF korral

Tartus (2015-2016)
VF juhtude arv 18 (47,4%)
Elulemus haiglast valjakirjutamisel (CPC1,2) 10 (55,6%)

Tallinnas (2015-2016)

VF juhtude arv 55 (24,3%)
Elulemus haiglast valjakirjutamisel (CPC1,2) 28 (50,9%)

A.Sipria



Resuscitation 96 (2015) 23-29

Contents lists available at ScienceDirect
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ELSEVIEI] journal homepage: www.elsevier.com/locate/resuscitation

Clinical paper

Causes for the declining proportion of ventricular fibrillation in @Cmssmk
out-of-hospital cardiac arrest™
Michiel Hulleman*, Jolande A. Zijlstra, Stefanie G. Beesems, Marieke T. Blom,

Daniel A. van Hoeijen, Reinier A. Waalewijn, Hanno L. Tan, Jan G.P. Tijssen,
Rudolph W. Koster

Department of Cardiology, Academic Medical Center, University of Amsterdam, Meibergdreef 9, 1105 AZ Amsterdam, The Netherlands

Esmase VF esinemissagedus haiglavalise sidame akksurma korral:
Hollandis (1995-2012) 62% —> 47%,
selle juures BCPR 54% — 73%

Ameerika Uhendriikides 24%

Taanis 28%

Rootsis 18% (SCAR andmetel 1992-2011 35% —> 25%,
selle juures BCPR 55% —> 53%)

A.Sipria



ERC
2010-2015

AHA 2015

Chain of sur

COMMUNITY
RESPONSE
SAVES
LIVES

Recognition and Immediate Rapid Basic and advanced Advanced life
activation of the high-quality CPR defibrillation emergency support and

emergency medical services postarrest care
response system
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WHAT TO DO WHEN SO

Sudden Cardiac Arrestd 2

Do you know what sudden cardiac arrest (SCA) is?

SCA is NOT a heart attack — it's worse.

SCA occurs when the heart’s
electrical system goes haywire
{ventricular fibrillation) and stops
blood fiow from the heart.

\ 4
s VENTR!CJLRP

IBRILLATION

e e

SCA strikes suddenly
(hence the nnme}
Anyone, anywhere, anytime

A heart attack occurs when blood
supply to the heart muscle is blocked,
but the heart keeps beating.

360,000 * JEIEEEI

The heart begins quiverin

g
- during sudden cardiac armest
/0
survive.

800/0 2 .atlon:e @ bra‘in darﬁage
60%..

too late. @
are witnessed.

How do | help?

IF you perform CPR immediately
AND you use an Automated External Defibrillator (AED) within a few minutes,
you can double or triple the victim’s chances of survival

CPR can delay brain damage for a few minutes
but SCA victims need . defibrillation

o, torestart a heart.
It’s easy to learn how to use an AED —
=48 ) 48 open the lid or push a button, and a voice
** AED |

provides step-by-step instructions.
CPR and Defibrillation before EMS arrives will help save lives

Learn to save a life.

Smartphone Use
in Out-of-Hospital
Cardiac Arrest




Kannatanu esmase kasitluse vead

Kannatanu uldseisundi hindamise vead (esmase vaatluse

vale jarjestus ja kestvus, agonaalse hingamise vale
interpreteerimine, vereringe tunnuste ebaadekvaatne hindamine,
puudulik informatsioon abikutse esitamisel)

Kutsetootluse vead hairekeskuses (puudulik
kutsetootlus, ebaefektiivne ndustamine) Bf:;,

Vead rindkere kompressioonide teostamisel (pehme

alus, hiline alustamine, pdhjuseta katkestamine, puudulik SM
tehnika)

A.Sipria



Chest Compressions During Cardiac Arrest
Magnitude of Perfusion Resulting from Chest Compressions

Continuous Compressions with

“Best Possible” Perfusion Compressions Halt

Inadequate Perfusion

Perfusion
Pressure Compressions Resume

Time




30 days survival following bystander CPR and/or bystander defibrillation from 2001 -2014
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The Danish National Registry I elomentary schools (o 5005
for Out Of Hospltal Cal’dlaC Arrest New guidelines for resuscitation (Nov 2005)

Mandatory resuscitation course when
acquiring a driver’s license (Oct 2006)

Introduction of therapeutic Introduction of health care professionals
hypothermia (starting 2004) at dispatch centers (starting 2009)
60 v v
Bystander-witnessed arrrest
50 -
Bystander CPR
40 |

Shockable heart rhythm

Percentage
w
o
1

Survival on arrival at the hospital

20
10
0 T T T T T T T T T 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year
About 175000 first aid certificates bistribution of about 150000 CPR self-instruction
distributed annually (2001-2004) training kits (2005-2010)

Increase to about 300000 first
aid certificates distributed
annually (2008-2010)



% Success
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The chance of
survival decreases
by 10% each
minute without
the use of a
defibrillator

Optimal time to
use a defibrillator
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Early defibrillation is critical for survival. Defib First
The chance of restoring a normal heartbeat decreases rapidly over time.

NORMAL HEARTBEAT CARDIAC ARREST - VENTRICULAR FIBRILLATION (VF)

A AN A AN VA

TIME IN MINUTES
() 1 2 3 4 5 6 7 8 9 10 1 12

80%/]\ 60%/r 40% /r 20%/]\ Almost O%/T

Chance of Successful Defibrillation

Following a cardiac arrest, every minute of delay in applying
a defibrillator reduces the chance of survival by 10%

© 2015 Defib First



what in defibrillation

PERFUSION PRESSURE

PERFUSION PRESSURE

Chest Compressions During Cardiac Arrest
Magnitude of Perfusion Resulting from Chest Compressions

O ek COMPRESSION HALT
FOR SHOCK DELIVERY

o

SHOCKABLE RHYTHM / --§

IDENTIFIED/CPR RESUMED SHOCK DELIVERED

WHILE DEFIB CHARGING CPR RESUMED

TIME
—_—

Chest Compressions During Cardiac Arrest
Magnitude of Perfusion Resulting from Chest Compressions

*DEFIBRILLATOR
CHARGED BEFORE
RHY THM CHECK

COMPRESSION HALT
RHY THM CHECK

SHOCKABLE RHYTHM
IDENTIFIED/*SHOCK DELIVERED
IMMEDIATELY/CPR RESUMED

TIME
—



Kuhu hospitaliseerida taaselustatud
patsienti?




Transport to Specialized Cardiac Arrest Centers

The 2015 ILCOR systematic review addressed whether transport of
OHCA patients by EMS directly to a specialist cardiac arrest center
Improves outcomes. A cardiac resuscitation center is a hospital that provides
evidence-based practice in resuscitation and post—cardiac arrest care,
including 24-hour, 7-day PCI capability; targeted temperature management,
cardiorespiratory and systems support with an adequate annual volume of
cases; and commitment to ongoing performance improvement that includes
measurement, benchmarking, and both feedback and process change.

2015 American Heart Association Guidelines
Update for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care



Taaselustamisjargne kehatlive temperatuuri kontroll

(ERC Guidelines 2015) Therapeitc |

Hypothermia
Temperature
Management

Sailitada kehatlive temperatuuri 32 -36°C vahel

Kehatuve temperatuuri kontroll taiskasvanutel on naidustatud spontaanse vereringe
taastumisel defibrilleeritava, samuti mitte- defibrilleeritava rutmi korral

Kehatlve temperatuuri kontroll peab kestma vahemalt 24 tundi, madalama temperatuuri
valikul Ules soojendamine kiirusega 0,25-0,5°C/ t

Haiglaeelne jahutamine kulma lahuse infusiooniga suures koguses ei ole soovitatud
(on pohjendatud hea monitoorinqu korral)

Haiglaeelne jahutamine taaselustamise ajal ei ole kullaldaselt uuritud
Ravida hupotermia kérvaltoimed (varinad, SRH, huperglikeemia jm)

A.Sipria



SPECIAL ARTICLE

ACADEMY OF
~

LOGY

Romergryko G.
Geocadin, MD

Eelco Wijdicks, MD,
PhD

Melissa J. Armstrong,
MD, MSc

Maxwell Damian, MD,
PhD

Stephan A. Mayer, MD

Joseph P. Ornato, MD

Alejandro Rabinstein,
MD

José 1. Suarez, MD

Michel T. Torbey, MD,
MPH

Richard M. Dubinsky,
MD, MPH

Jason Lazarou, MD

Correspondence to
American Academy of Neurology:
guidelines@aan.com

Practice guideline summary: Reducing brain injury
following cardiopulmonary resuscitation

Report of the Guideline Development, Dissemination, and Implementation
Subcommittee of the American Academy of Neurology

ol

ABSTRACT

Objective: To assess the evidence and make evidence-based recommendations for acute inter-
ventions to reduce brain injury in adult patients who are comatose after successful cardiopulmo-
nary resuscitation.

Methods: Published literature from 1966 to August 29, 2016, was reviewed with evidence-
based classification of relevant articles.

Results and recommendations: For patients who are comatose in whom the initial cardiac rhythm is
either pulseless ventricular tachycardia (VT) or ventricular fibrillation (VF) after out-of-hospital
cardiac arrest (OHCA), therapeutic hypothermia (TH; 32-34°C for 24 hours) is highly likely to
be effective in improving functional neurologic outcome and survival compared with non-TH and
should be offered (Level A). For patients who are comatose in whom the initial cardiac rhythm is
either VT/VF or asystole/pulseless electrical activity (PEA) after OHCA, targeted temperature
management (36°C for 24 hours, followed by 8 hours of rewarming to 37°C, and temperature
maintenance below 37.5°C until 72 hours) is likely as effective as TH and is an acceptable
alternative (Level B). For patients who are comatose with an initial rhythm of PEA/asystole, TH
possibly improves survival and functional neurologic outcome at discharge vs standard care and

may be offered (Level C)| Prehospital cooling as an adjunct to TH is highly likely to be ineffective in

|further improving neurologic outcome and survival and should not be offered (Level A). [Other
pharmacologic and nonpharmacologic strategies (applied with or without concomitant TH) are
also reviewed. Neurology® 2017;88:1-9




Bystander-witnessed OHCA and survival in study period Il
(2009-2013)

Resuscitation attempts n=1052

v

Bystander Compression-only
CPR before EMS arrival: 23%

y

Admitted to hospital: 32%

Therapeutic hypothermia

No Bystander CPR
before EMS arrival: 66%

Admitted to hospital: 30%

Therapeutic hypothermia

/ ~
Yes: n=44(56%) No: n=34(44%)
v v
Survival Survival

to discharge: 64%

to discharge: 50%

K ~
Yes: n=94(45%) No: n=115(55%)
v !
Survival Survival

to discharge: 54%

to discharge: 29%




Tanan tahelepanu eest !



