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Marathon runner with heart attack recovering

Posted 4h 38m ago | Comment = | Recommend {5 E-maillﬂaualFrhllm

BOSTON (AP) — A B4-year-old man running in the Boston Marathon had a heart attack and was revived along the
side of the course.

Race officials say he is in stable condition at the Beth |srael Deaconess Medical Center in Boston. Authorities
would not identify him, but they said he was from out of state.

James Hooley, with the Boston EMS, said the man had a heart attack less than two miles from the end of the race.
He staggered to the ground, and bystanders helped resuscitate him with chest compressions until first aid workers
arrived with a defibrillator.

Atotal of 1,324 runners in the field of more than 26,000 received first aid of some sort along the route or at the
finish. Thirty-three were taken to hospitals for treatment.

Copyright 2010 The Associated Press. All rights reserved. This material may not be published, broadcast, rewritten
or redistributed.




Introduction

A Historical outcomes of comatose cardiac
arrest survivors Is terrible

A Cardiac Arrest causes the release of toxic
compounds directly linked to brain injury

A Therapeutic Hypothermia (TH) reduces the
release of toxic compounds, thus reduces
brain injury
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“Hey, Lori! Take a look at Mr. Geckler's EKG!”
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Most important point!

A ROSC comes first!

A Good CPR, early defibrillation, controlled
ventilations all contribute to increased ROSC

A No breaks in compressions if possible

A Cardiac arrest is won at the scene of the arrest,
not in the ambulance or at the hospitabchieve
ROSC, then transport*

*When safe to do so
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Case 1
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Case 1

A 64 male found down at a fire scene
A CPR in progress
A EMS CPR and multiple shocks
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Incidencec ROC Study

A 10 sites; catchment population was 21.4 million

A 20,520 cardiac arrests, 11 898 (58.0%) had resuscitation
attempted;

954(4.6% Wf total) were discharged alive

' W of treated) had initial rhythm of ventricular
IDTHitedteTTOr ventricular tachycardia

A Survival ranged om 3.0%_to 16.3Y%
A VF Survival ranged w T 7=79%6T0 3C
22.0%

A Significant differences across sites for incidence and survival
(P<.001)

A

0%, with a median of

Regional Variation in Owif-Hospital Cardiac Arrest Incidence and Outcome,

Graham Nichol, et al, JAMA. 2008;300(12):12231. * 11/



Total Results

A 7.9% of all cardiac arrest patients survived

A 21% of all patients in ventricular fibrillation
survived
A Take home message:

I Have your arrest in Seattle or Colonie
Xy2a !'frol Yl H
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Termination Rules

A ALS rules with 100% sens and spec
A Event not witnessed by EMS

A No defibrillation in EMS setting

A No ROSC in EMS setting

A Arrest not witnessed

A No bystander CPR

(For cardiac etiology arrest only)

Derivation and evaluation of a termination of resuscitation clinical prediction rule for advancec
life support providers . Resuscitation , 74 :2 , 2&4'5, L . Morrison , P . Verbeek , M .
Vermeulen , A . Kiss , K. Allan, L . Nesbhitt, I . Stiell

Prehospital termination of resuscitation in cases of refractory out of, :
JAMA, 300:12:1438, C. Sasson, A.J. Hegg, et al




Take Home Message

A Cardiac arrest is won on the scene

A Transporting a notviable patient is a waste of
resources and very dangerous for EMS
providers




PostCardiac Arrest Syndrome

ROSC 20 min 6- 12 hrs 72 hrs Dlsposmon
Prehospital Care Hospital Care

Prevent Recurrence
Limit Ongoing Injury / Organ Support
Prognostication

Rehabilitation




Cardiac Arrest Care

A Compressions

I Bystander/Prearrival
A Compressions

I EMS
A Defibrillation
A Access

I Quick large IV or IO
A Meds

A Airway management
I Kingor ETT




Rural Wisconsi

==2001-2003

==2004-2007
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Shockable Survivor



Progress of an Arre

Prearrival
Compressions Compressions Compressions Compressions Compressions

Airway with NRB and OPA

Advanced airway when convenient

EMS Arrival Access Eval and Begin to disc
onfirm CA when rhythm
available check




Interventions that Changed Outcomes

A Bystander CPRcompression only
I Increases participation
I Increases early perfusion

A Initial CPR by providers with blduy oxygen
and delayed intubation

A Compressions following defibrillation prior to
pulse check or rhythm analysis

SEREMO



Interventions that Do Not Help

A Early intubation
A Excessive ventilation

A CPR in ambulances and moving patients
In arrest

A Bad CPR




EI TH Background




What are we really
talking about here?
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PostCardiac Arrest Syndrome

ROSC 20 min 6-12 hrs 72 hrs Disposition
I Prehospital Care Hospital Care

Prevent Recurrence
! | !

Limit Ongoing Injury / Organ Support

Prognostication

Rehabilitation




hat does the literature shc
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A 1878¢ Boehm, closed chest massage on cats

A 1892¢ Maass, closed chest massage on a
human, with meaningful recovery after 10
days of coma

A 1900c¢ Prevost and Batelli defibrillate

A1947¢ Beck, operchest defibrillation |
OKSIFNUa 22 3d22R uz2 [

A 19581962¢ Kouwenhoven, Safar, CPRI!
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HEART- LUNG RESUSCITATION

|RST AID: OXYGENATE THE BRAIN IMMEDIATEL)

Jor 2 operators

Yor 2 operotors &Fiat

MMEDIATELY {

Breathe - INFLATE LUNGS 3-5 TIMES,
MAINTAIN _HEAD TILT

MOUTH-TO-MOUTH, MOUTH-TO-NOSE,
mouth-to-adjunct, bog-mask

" START  SPONT/
Drugs - £piNePH

UNG INFLATIONS'

SODIUA
E K G - Fl S ) o i ‘
B8 " Girculate - COMPRESS HEART ONCE A SECOND. \ RN
3 ALTERNATE 2.3 LUNG INFLATIONS WITH

Fluids - LY.

o not
Tracheg

AFTER

[ SUPPORT REC
Gauge
Hypothermia

15 STERNAL COMPRESSIONS UNTIL
SPONTANEQUS PULSE RETURNS.

depress lowar steraum 1-2° inches

lMOHSiVO care_SDPPURT_VENﬂTAuun- TRACHEQTUMT, FRUTOINOET =,
VENTILATION, GASTRIC TUBE AS NECESSARY

SUPPORT CIRCULATION
CONTROL CONVULSIONS
MONITOR

oyt



HEART- LUNG RESUSCITATION

FIRST AID: OXYGENATE THE BRAIN IMMEDIATELY

Jor 2 operotors &7
/ ETEEN
N

for physiciens only

START SPONTANEOUS CIRCULATION

Drugs — EPINEPHRINE: 10mg (1.0 CC OF 1:1000) I.V. OR 0.5mg INTRACARDIAC.
REPEAT LARGER DOSE IF NECESSARY

SODIUM BICARBONATE: APPROXIMATELY 3.75G/50 CC (172 DOSE IN CHILDREN) I V.

REPEAT EVERY 5 MINUTES [F NECESSARY /‘
E. K. G.- e FIBRILLATION: EXTERNAL ELECTRIC DEFIBRILLATION. REPEAT Vi
SHOCK EVERY 1.3 MINUTES UNTIL FIBRILLATION uevsnsen[
L1
I\

s |F ASYSTOLE OR WEAK BEATS: FEPINEPHRINE OR
CALCIUM LV.

Fluids - 1.v. PLASMA, DEXTRAN, SALINE _;.:.L-m : ql
or B.C: 150 Woser 0.0025 sac

Do not interrupt cardioc compressions ond ventilation.
Tracheol intubation only when necessary.

)
» START SPON'” AFTER RETURN OF SPONTANEOUS CIRCULATION USE YASOPRESSORS AS NEEDED,
NOREPINEPHRINE (Levophed} 1.V. DRIP

D rugs - EPINEPE e.q.
oL SUPPORT RECOVERY (i onct
i g VALUATE AND.TREAT CAUSE OF ARREST
Flutds -t Hypothermia START WITHIN 30 MINUTES IF NO SIGN OF CNS RECOVERY

AFTER

SUPPORT VENTILATION: TRACHEOTOMY, PROLONGED CONTROLLED
VENTILATION, GASTRIC TUBE AS MNECESSARY

[ SUPPORT REC!
Gauge SUPPORT CIRCULATION
Hy”ﬂ‘e,mia CONTROL CONVYULSIONS
Intensive Car MON’ TOR

B EwIY,  wesw s

SUPPORT CIRCULATION : — — PP —

CONTROL CONVYULSIONS
MONITOR



CANBO FT2NXYIf ¢

A Benson DW, et al. 60 -

50 -

Anesth Anald. 959; 40 |
38: 4238. % 301

20 -
10 -
0 -

Favorable neurologic
recovery

Hypothermia (n=12)

Normothermia (n=7)
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What happened then?

A What temperature?
I Mild? 3436
I Moderate? 3032
I Profound? 10

A How to induce?
A How to maintain?
A What about complications?




What causes brain injury?

A Duration and severity of ischemia (primary)

A Direct injury during reperfusion (secondary)
I Oxygen fregadicals

I Lipid cell membrane damage

I Decreased effectiveness of Na/K+ cellular pump
|

I Lactate production

SEREMO



What causes brain injury?

A Release of toxic compounds caused by the
reperfusion of brain cells (tertiary)

I Increased neurotransmitters
I Hyperexcited receptors

A Hyperthermia from primary brain response

SEREMO



Why does TH work?

A TH decreases brain metabolism by:
I Retarding the initial rate of ATP depletion at membrane
I Reducing neurotransmitter release
I Altering intracellular messenger activity
A TH may prevent cellular damage by:
I Limiting breakdown of the bloagibrain barrier
i WSRdAzZOAY 3 AYyDbDIYYlF(i2NE NBalLJ
I Reducing intracellular calcium
I Maybe even altering gene expression and protein synthesi
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What has been tried?

A Barbiturates

A Calcium channel blockers
A Escalating epinephrine

A Steroids

A9 G OX




The

New England
Journal of Medicine

Established in 1812 as THE NEwW ENGLAND JOURNAL OF MEDICINE AND SURGERY

VOLUME 346
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Perspective: Hypothermia to Protect the Brain
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2005- ILCOR

A ALS Task Force of International Liaison
Committee on Resuscitation

Ad! yO2yaOAaz2dza | Rdzt G LJI
circulation after outof-hospital cardiac arrest
should be cooled to 32G4C for 12 to 24
K2dzNA 6KSY UGKS AYAUA

Ad{ dzOK [/ 22f Ay 3 Yl & [
NKeédKYa 2NJ AYy K2alLJhid
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Number needed to treat?

A ASA in MI?
42

A STATINS?
364

A Therapeutic hypothermia?
0!

McAlister FA. The "number needed to treat" turns®2@nd continues to be used and
misused. CMAJ 2008;179:589

Holzer M, Bernard SA, Hachildrissi S, Roine RO, Sterz F, Mllner M. Hypothermia for
neuroprotection after cardiac arrest: systematic review and individual patient data-meta

analysis. Crit Care Med. 2005;33:4448. '1,






Therapeutic Hypothermia
A Case Report
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Case

AZ}S year old male a§leep next to his wife starts
Uz aO0ONBIlI UK FTdzyyece

A Unable to arouse him call 911

A Pre-arrival instructions




Case

A CPR and defib by EMS

ABVM

A IV epi and amiodarone

A Intubation following ROSC

A GCS 4 upon arrival

Al ¢ KSIR aK2ga OSNBO NI
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Regional statistics from 2009

A Albany Medical Center Hospital
I Program 2009 data
I 42 EMS ROSC Pts
iHH OBHpmxE:0 KIS & NSl dzNI/
I <10 (<24%) historically would have

A Ellis Hospital
inktT KI @3S AaNBUdINYSR (2 |
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EI So how are we doing It?







