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Out of Hospital Cardiac Arrest in U.S.

A 236 000 to 325 000 people in the

United States each year

I 600-1000 Americans will suffer OOHCA today
I 20+ during this talk

A 31 leading cause of death
A High morbidity and mortality

I ~80% die before hospital admission
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Epidemiology
EMS T treated cardiac arrest

Initial rhythm
Age 67 (1Q531 79)
Female 36% Other /
unknown
17%

Location

Home 8204

Public 16%

Other 20/
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Causes of cardiac arrest in patients with
cardiac disease (~ 60%)

Aschemic cardiac disease

ANon-atherosclerotic disease of coronary arteries
ACardiomyopathies

Asalvular heart disease

Anfiltrative and inflammatory myocardial disease
ACongenital heart disease

Arimary electrical abnormalities
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Causes of cardiac arrest in patients without
cardiac disease (~40%)

ATrauma
Aleeding

Aulmonary embolism
ASuicide / drug overdose
A_ung disease
ASuffocation

Arowning

Avalignancy

5SIDS
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Epidemiology
Autopsy 1 withessed arrest, Nottingham UK

VF Other
(Asystole, PEA)

Previous M| 53% 45%

CAD
None - mild 7% 5%

1 Vesse 13% 10%

2 Vesse 23% 15%

3 Vesse 37% 41%

Thrombosis 31% 30%

LVH 53% 54%
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OHCA survival to hospital discharge
by 5-year time periods n=141,581

Overall 7.6%

Time Period Pooled Survival Rate (%)
(95% Confidence Interval)

1980-1984 - 8.1 (0.9, 15.3)
1985-1989 - | 3.3 (1.9, 47)
1990-1994 | —m—  9.5(7.4,11.6)
1995-1999 + 7.4 (5.6, 9.0)
2000-2004 = 6.2 (4.8, 7.6)
2005-2008 g 7.8 (6.1, 9.5)
Overall @ 7.6 (6.7, 8.4)
NOTE: Weights are from random effects analysis E
— |
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Cardiac Arrest In North Carolina;

~ 5,000 1 8,000 per year

NC Office of EMS Preliminary data

Statewide Cardiac Arrests: 5,213
EMS Return of Spontaneous Circulation: 35% 1,845
Arrived at Emergency Department Alive: 20% 1,034
Admitted to Hospital Alive: 11% 589
D/ C from Hospital Alive :not avail
North Carolina 9
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Survival
Utsteln style reportin

RESUSCITATIONS
ATTEMPTED

CARDIAC
ETIOLOGY

AR A BYSTANDER
W‘: WITNESSED
~ ETIOLOG! ARREST

" ARREST Nm\;-F’I!v’:‘YM

ARRESTWITNESSED

~ BYEMS INCLUDED

CASES

Awi t n easdma@adrest due to presumed underlying heart disease
witht he | Niotbchro@al T hyt hm of el
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Survival
CARES Regqistry 2010

cading NC metro FMS agencle

Resuscitations attempted
Cardiac etiology

1096
Witnessed by
bystander
396
Asystole VT /VF Other rhythm
107 164 )y o,
ROSC ROSC ROSC
39 104 63
Admitted to hospital Admitted to hospital Admitted to hospital

22 82 s

Discharged CPC lor 2
3

Discharged CPC lor 2 | Discharged CPC lor 2
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Survival
CARES Regqistry 2010

cading NC metro FMS agencle

Bystander Intervention (924)
AED %: 1.3% (12)

CPR %: 23.5% (217)
Cardiac Etiology Survival Rates
Overall: 11.8% (1096)
Bystander Wit'd: 18.7% (396)
Utstein: 31.7% (164)
Utstein Bystander: 28.7% (80)
EMS Witnhessed: 19.8% (172)
Unwitnessed: 4.0% (528)
Shockable/Bystand: 41.4% (396)
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Variation in survival VF arrest
Resuscitations OQutcomes Consortium
Withessed Utstein

Survival to discharge

[1Vancouver 25.0
B Toronto _15.7
[1 Seattle 39.9
M Portland 22.5
M Pittsburgh 21.5
M Ottawa 14,8
O Milwaukee 26.0
M lowa 22.7
Ml Dallas 9.5
[1Alabama 7.7
0 20 40 60
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Who survives
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Amy Jones "il |

e O @R

A
s I |
F .

A 37 year old woman
A 9 months pregnant, 2 days to due date

A Husband noted agonal breathing,
cyanosis, called 911, started CPR

A Fire department arrived 7 minutes later

A AED, regained weak pulse after 3@ shock
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Amy Jones

A Two more shocks for ventricular

arrnythmias in transport
A C-section, baby Elizabeth delivered
A Hypothermia x 24 hours per protocol
A Discharged day 10

AS| owl y r e gtad rnme dmeimu rdy o
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Amy Jones

Elements of success
A Witnessed

A Recognition, 911

A Medical dispatch

A Bystander CPR

A 1stresponder AED
A Hypothermia protocol
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More likely to be hospitalized
A Women (1.4)

A Bystander witnessed and

CPR (2.1)

Less likely to be hospitalized
A Over age 75 (0.6)
A Arrest at home (0.6)

Who survives
Factors associated with hospital admission, n= 83

Treatment group

CONTROL group  (417)
STUDY group  (413)

Gender
Man  (652)
Woman (178)

Age

<50yr (174)
50-75yr  (429)
>75yr  (227)

Location of Cardiac Arrest

Public
Home

Other

Compression to Ventilation Ratio

15:2 No metronome
30:2 With metronome

Bystander Presence and CPR
Not witnessed
Bystander witnessed and no CPR

Bystander witnessed and performed CPR

Decreased hospitalisation

(265)
(479)
(86)

(373)
(457)

(181)
(403)
(246)

0Odds Ratio [ 95%Cl ]

0

1.00

0.97 [0.70-1.30]

1.00
1.38 [1.01-1.98]

1.00

0.80. [0.55-1.17]
0.57 [0.37-0.87]

1.00
0.56 [0.40-0.77]
097 [0.44-2.15)

1.00
1.04 [0.80-1.40]

1.00
1.33(0.88-2.01)
2.08 [1.34 - 3.23]

p value,
0.84

0.049

0.03

0.001

0.77

0.002
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More likely to survive

A Firefighter witnessed (1.5) it

Less likely to survive
A Over age 75 (0.7)
A Arrest at home (0.8)

Who survives

Treatment Group
(413)

Age
<50 yr (174)
5075 yr (420
>75 yr (227)

Location of Cardiac Arrest
Public (265)
Home (479)
Other (gg)

Firefighter Witnessed Arrests
Not FFwitnessed (750)
FFwitnessed (71)

Response Time :

« Call to AED- power on »
<9min (237)
9-12 min (296)
>12min (207

Compression to Ventilation Ratio

15:2 No metronome (373)

A Response > 12 minutes (0.8)

A 4+ shocks (0.8)

Number of Defibrillation Shocks
1 shock (301)
2-3 shocks (271)
> 3 shocks (258)

H

Decreased Survival

Hazard Ratio [ 95%Cl ]

1.00
1,03 (0.89-1.19]

1.00
0.84 [0.69-1.03]
0.73 (0.58-0.90)

1.00
0.75 (0.63-0.87)
0.93(0.71-1.22)

1.00
1.56 [1.15-2.13]

1.00
0.85 [0.70-1.02]
0.79 [0.64-0.96]

1.00
1.05[0.91-1.22]

1.00
1.11[0.93-1.33)
0.79 (0.66-0.95)

Increased Survival

0.5

15

Factors associated with survival to 1 year, n= 830

p value

0.01

0.005

0.048

Survival Probability (%)

7 days

20.1
223

273
216
16.2

29.3
15.9
255

201
329

295
19.8
16.4

208
215

226
28.3
122

30 days

121
13.7

211
1.8
88

19.9
86
14.8

17
252

16.5
129
10.1

144

139
178
6.6

365 days

76
10.6

175
75
52

1.9
6.9
129

85

135
75
77

83
9.9

1.0
119
43
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Who survives

Things we canot changeé
A Witnessed

A Younger age

Things we can change
A Bystander CPR

A Response time < 9 minutes

North Carolina 20
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Strategies for improving survival

North Carolina
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Adult Chain of Survival

. Immediate recognition of cardiac arrest and

activation of the emergency response system
Early CPR with an emphasis on chest compressions

Rapid defibrillation

. Effective advanced life support

Integrated posti cardiac arrest care

North Carolina 22
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Strategies for improving survival

AHA Consensus Statement

Implementation Strategies for Improving Survival After
Out-of-Hospital Cardiac Arrest in the United States

Consensus Recommendations From the 2009 American Heart Association
Cardiac Arrest Survival Summit

Robert W. Neumar, MD, PhD. Chair: Janice M. Barnhart, MD, MS: Robert A. Berg. MD, FAHA:
Paul S. Chan, MD, MSc: Romergryko G. Geocadin, MD: Russell V. Luepker, MD, MS., FAHA:
L. Kristin Newby, MD, MHS: Michael R. Sayre. MD. FAHA: Graham Nichol. MD, MPH, FAHA:
on behalf of the American Heart Association Emergency Cardiovascular Care Committee, Council on
Cardiopulmonary, Critical Care, Perioperative, and Resuscitation, Council on Clinical Cardiology.
Council on Epidemiology and Prevention: Council on Quality of Care and Outcomes Research and
Advocacy Coordinating Committee

Endorsed by the Neurocritical Care Society

North Carolina Circulation. 2011:123:2898-29F5
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Strategies for improving survival

A Medical leadership A Hospital

A Community I Specialized centers for treating
i Bystander CPR posti cardiac arrest patients
i Public access I Multidisciplinary posti cardiac
Hefibrilanag arrest care treatment plan

i Early PCI

I Therapeutic hypothermia

A 911 dispatch

I Rapid first response

: _ I Early hemodynamic
I Dispatch assisted CPR

optimization
A EMS i AICD placement
I High quality CPR
I Early defibrillation .
North Carolina Circulation. 2011;123:2898-29%
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Wake County

11.5% (a71410)

8% 1 CPC 182, n=36
i 0 (76.6% of survivors)

CPC 142, n=11
2% - (78.6% of survivors)

Baseline Full Implementation

OCPC 142 BCPC 384

*Nenrologic stams is represented by Cerchral Performance Category (CPC); L& 2 denote “good™ and “modemic”
cerchral performance; 3&4 denoie “poor” and “vegetative”™ cerchral peffonmeance; F denotes “brain death”™ and thus
is not represented in this survivor (o hospital discharge bar chart, ** Survivors in bascling phase where CPC scone
available = 14

Figure 3. Overall survival to hospital discharge and
neurologic status* of survivors of out-of-hospital cardiac
arrest between baseline (N=425) and full implementation

(N=410) of 2005 AHANAIiB&Af@®aphase 3). 25
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PUBLIC ACCESS AED AND
TRAINING
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Public-Access Defibrillation and Survival
after Out-of-Hospital Cardiac Arrest

993 community units in 24

North Amerlcan reglons Table 5. Number of Survivors of Out-of-Hospital Cardiac Arrest.
CPR CPRpl
250 adU|tS over age 50 fOI’ Characteristic Only AEPDus P Value
16 hours a day B . Unadju?ted Adjusted
Definite cardiac arrests — no. 107 128 0.09*
Ablllty to SUpp|y AED |n 3 Resir.:lenti.alunits 37 33
Public units 70 95
mlnutes Survivors of definite arrest — no. 15 30
_ Residential units 1 1
Randomly assigned Public units 4 29
. Survivors of definite or uncertain 16 31
shopping malls and arrest — 1o,
Cerebral performance category of
apartment Comp|exeS survivors of definite arrest
—no. (%)§
Emergency-response Normal
. . . . Mildly impaired
training involving CPR Moderately impaired

alone or CPR / AED

Hallstrom AP et al. N Engl J Med. 2004 ;351:637-46.



Public-Access Defibrillation and Survival
after Out-of-Hospital Cardiac Arrest

AAEDOs combined with tr
response save lives,

I Particularly in public places with more than 250
adults over age 50

Hallstrom AP et al. N Engl J Med. 2004 ;351:637-46.



| e—

HIGH PERFORMANCE
CPR
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Chest compression only CPR

A Bystanders more willing to initiate

A Arterial blood is adequately oxygenated at onset of

primary cardiac arrest
A Less likely to cause regurgitation of stomach contents
A Rescue breathing interrupts critical chest compressions
A Easier to teach

A Observational evidence of improved survival

North Carolina 30
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