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Case Presentation

78 year old man collapses at the mall
EMS activated

No bystander CPR
No AED

EMS arrives 8 minutes after collapse
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78 year-old man

CPR initiated for 2 minutes
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78 year-old man

Intubated
More CPR
Epinephri
Atropine

Rhythm cl
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78 year-old man

ROSC after 20 minutes from collapse

Transported to local ED
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Emergency Department

Past Medical History Medications

Hypertension Atenolol
Diabetes ASA

Coronary Artery Disease Lipitor
2 stents 6 years ago Lisinopril

Neuroscience Institute




Emergency Department

BP 108/54

HR 92

S PAVT)

Sp02 100% on 100% FiO2

GCS 7
E 2 — opens eyes to pain
V 1 — intubated
M 4 — withdraws from pain
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Head CT
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Because you don’t want to miss...
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Now what?

What if he was on coumadin?
What if he was down for 45 minutes?
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I’m not dead yet!
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The Problem

High field mortality rate

High in-hospital mortality rate

Survivors have high neurologic morbidity
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Objectives

History
Pathophysiology
Practical application
Initial Management
Complications

Case presentations
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Epidemiology

Incidence of sudden cardiac arrest
62 per 100,000 people (industrial countries)
350,000 cases per year (US and Europe)

Despite nearly 40 years of ALS — survival rates are still
very poor
< %2 of those with ROSC survive to hospital discharge

Physician surveys show disappointing rates of
hypothermia use
91% from US
74% had never used hypothermia for cardiac arrest "~
Insufficient data available
Technically difficult
Not included in ACLS guidelines
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To treat cardiac arrest, doctors cool

the body

When his heart sto
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Hypothermia therapy saves Loveland man

LOVELAND@COMMUNITYPRESS.COM

& Comments (2) + Recommend (2) &k Print this page ShareThis Font size:AA

When Thomas Hufford was diagnosed with prostate cancer last year, he had three treatment
options, all of which would give him 10 to 15 years to live.

* More Loveland news

» Hufford, a 76-year-old Loveland resident, chose to have radioactive
/ ~ seeds surgically implanted into his prostate to kill the cancer.
. C . Brian O'Donnell/Contributor Thomas Hufford is called a
Immediately after the surgery, his life expectancy changed drastically medical miracle by his doctors at University Hospital.

when he suffered a massive heart attack.
l idn ig bt

]A[JNES ) | Dr. Andrew Burger, a University Hospital physician, and his team
expected a grim outcome. Most Recommended Articles
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Focus on Technology
Controlled hypothermia is helping restore life. Details during Focus on Technology with Ann Thompson.

By Ann Thompson

@) |isten to the MP3 (4:36)
EZM Focus on Technology Podcasts
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History of Hypothermia

First clinical reports on use of hypothermia
published in the 1940s and 1950s

Many studies on physiologic effects in humans
performed in the 1950s

Case series and experimental studies
published in the 1950s and 1960s

No randomized controlled trials
Moderate or deep hypothermia
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Hippocrates Celcus en Galaenus
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History of Hypothermia

1814 - Napoleonic Wars

Baron Larrey - Napoleon’s surgeon-general

Wounded soldiers put close to a campfire died
earlier than those who were not re-warmed
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History of Hypothermia

First clinical reports published in the
1940s and 1950s

Fay, T. Observations on Prolonged Human Refrigeration. Bigelow WG et al, Ann Surg 1950, 132:531-537
NY SJ Med 1940; 40: 1351-1354 ’ ’
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\RLY ENPERIENCES WITH LOCAL AND GENERALIZED
REFRIGERATION OF THE HUMAN BRAIN
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EARLY EXPERIENCES WITH LOCAL AND GENERALIZED
REFRIGERATION OF THE HUMAN BRAIN
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World War Il

Methods:

Immersion in ice-cold water
Exposure to outside environment
No interest in therapeutic hypothermia

Research purely aimed at accidental
hypothermia

Recovery from hypothermia
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THE USE OF
HYPOTHERMIA

AFTER
CARDIAC ARREST

DONALD W. BENSON, M.D.
G. RAINEY WILLIAMS, JR.,, M.D.
FRANK C. SPENCER, M.D.

ADOLPH J. YATES, M.D. Baltimore, Maryland*




The New England
Journal of Medicine

Copyright © 2002 by the Massachusetts Medical Society

VOLUME 346 FEprUARY 21, 2002 NUMBER 8
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MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HYPOTHERMIA AFTER CARDIAC ARREST STUDY GROUP*
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HACA 2002

~ Hypothermia

Normothermia
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TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC
ARREST WITH INDUCED HYPOTHERMIA

STeEPHEN A. BERNARD, M.B., B.S., TimoTHY W. GrAY, M.B., B.S., MicHAEL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLLiam SiLvesTer, M.B., B.S., GEorr GUTTERIDGE, M.B., B.S., AND KAREN SMITH, B.Sc.

The New England
Journal of Medicine

VOLUME 345 NUMBER 8

TABLE 1. CLINICAL CHARACTERISTICS OF THE 77 PATIENTS
wITH ANoXic Brain INJurRy WHO WERE ELIGIBLE
FOR RANDOMIZATION.*

HypoTHERMIA NORMOTHERMIA P
CHARACTERISTIC (N=43) (N=34) VALUE

Age (vr)
Median 66.8 65.0
Range 49-89 41-85
Adala cayv (00 - Q 70

0.55

Arrest witnessed (%) 95

l"\.\lxlll\lkl "&l TOT IO Cars J}'Lllllll L = 4
nary resuscitation (%)

Time from collapse to emergency-
medical-services call (min)

Time from call to emergency-
medical-services arrival (min)

Time from arrival to first DC
shock (min)

Time from first shock to return of
spontaneous circulation (min)

Time from collapse to return of
sponraneous circularion (mind

Number of DC shocks

Dose of epinephrine (mg)
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Therapeutic Hypothermia
==sunem Standard Resuscitation
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Time from collapse to ROSC (min)
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The New England TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC

Journal of Medicine ARREST WITH INDUCED HYPOTHERMIA

VOLUME 346 FEBRUARY 21, 2002 NUMBER & STEPHEN A. BERNARD, M.B., B.S., TimoTHY W. GrAY, M.B., B.S., MicHAEL D. Buist, M.B., B.S.,
ST Bruce M. Jones, M.B., B.S., WiLLiam SILVESTER, M.B., B.S., GEOFF GUTTERIDGE, M.B., B.S., AND KAREN SMITH, B.Sc.

TABLE 5. OUTCOME OF PATIENTS AT DISCHARGE
FROM THE HOSPITAL.

HypoTHERMIA NORMOTHERMIA
Outcome* (N=43) (N=34)

number of patients

Normal or minimal disability (able to care for 15
self, discharged directlv to home )

Moderate disability (discharged to a rehabil- 6
itation facility)

Severe disability, awake but completely
dependent (discharged to a long-term
nursing facility)

Severe disability, unconscious (discharged
to a long-term nursing facility)

Death
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Critical Care Medicine®

OFFICIAL JOURNAL OF THE SOCIETY OF CRITICAL CARE MEDICINE

Hypothermia for neuroprotection after cardiac arrest:
Systematic review and individual patient data meta-analysis

Michael Holzer, MD; Stephen A. Bemard, MD; Said Hachimi-ldrissi, MD; Risto 0. Roine, MD, PhD;
Friz Sterz, MD; Marcus Miliner, MD, MSc on behalf of the Collaborative Group on Induced Hypothermia

for Neuroprotection After Cardiac Arrest

Number Needed to Treat
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How does it work?
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3 phase model of resuscitation

4 min 4-10 min > 10 min

——T_T_T—> time to ROSC
¥

Electrical Circulatory Metabolic

Electrical and Circulatory = reduce the duration of
global ischemia (primary brain injury)

Metabolic - attenuate post-resuscitation disease
due to reperfusion injury (secondary brain injury)
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Common denominator?
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Simplified scheme of the mechanisms of ischemia
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Complications of Hypothermia

Most significant complications are related to degree of
hypothermia

Hypothermia abandoned for 40+ years!

Strict adherence to (32-34°C) hypothermia

Do not overcool

Complications most prominent with deep hypothermia
(>30°C)

Neuroscience Institute




HACA Study

TABLE 4. COMPLICATIONS DURING THE FIRST SEVEN DAYs
AFTER CARDIAC ARREST.*

COMPLICATION NORMOTHERMIA HyPOTHERMIA

no./total no. (%)

¥
N

Bleeding of any severityvt 206/138 (19) 35/

(o8]
e

Need for platelet transfusion

oy

Pneumonia /137 (29) 50/

Sepsis D/ (/)

o
ot

o
’J'

Pancreatitis (1)
Renal failure /138 (10)
Hemodialysis (4)

oy

(93]
~
-

Pulmonary edema 5/133 (4)

8
~
-

Seizures /133 (8)

o
N

Lethal or long-lasting arrhyvthmia /138 (32)

1

1
/135
/135
/1

(9]
~
-

Pressure sores
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Hypothermia for Cardiac Arrest
|| ”I Timed Flowsheet

I

*EDREC”

UNIVERSITY OF lﬂ\’

Cincinnati

Cause of arrest (if known)
Initial rhythm (if known)
Time to CPR (downtime - if known)

Please stamp here

Time of arrest
Time of Return of Spontaneous Circulation
Time NSICU fellow called

Time Cooling Initiated

Time Target Temperature Obtained

Flow sheet starts at time target temperature is obtained

Hours Temperature
Cooling + 1
Cooling +2 EP-1, Mg, Phos, ScvO2
Cooling + 3
Cooliné +4 Scv02
Cooling + 5
Cooling + 6 ABG, Scv02, EP-1, lactate
Cooling + 7
Cooling + 8
Cooling + 9
Cooling + 10
Cooling + 11
Cooling + 12 ABG, Scv02, EP-1, lactate
Cooling + 13
Cooling + 14
Cooling + 15
Cooling + 16
Cooling + 17
Cooling + 18 ABG, Scv02, EP-1, lactate
Cooling + 19
Cooling + 20
Cooling + 21
Cooling + 22
Cooling + 23
Cooling + 24 ABG, Scv02, ER-1, lactate
Rewarm + 1
Rewarm + 2 EP-1
Rewarm + 3
Rewarm + 4 EP-1
Rewarm + 5
Rewarm + 6 EP-1
Rewarm + 7
Rewarm + 8 EP-1




Institute concurrently with reperfusion

Do not delay one therapy for the other

UC Neurascience Institute




Practical Applications

—_—
Saline Outflow é' _
Back 1o " - G
Temperature

Ce n!l(id’&l
System Controlled Saline
Inflow

e

18 Ga Infuston Lumen

':V' '

Serpentine Cooling Coils




New Technology

Actual patient  System cooling/warming
temperature intensity level

User-determined ’ i
patient target User-determined rate

temperature of temperature change
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Optimal cooling
devices

ICh

Reimbursement - no specific billing
code to justify cooling devices
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ANNALS of Neurology
Prognostication after Cardiac Arrest
and Hypothermia

A Prospective Study

A
A

Mauro Oddo, MD

ind Peter W. Kaplan, MBBS, FRCP

TABLE 1: Frequency of Occurrence of Clinical and Electrophysiological Characteristics of Survivors and
Nonsurvivors of CA at Hospital Discharge

Characteristic
Patients, No. (%)
Age, mean yr = SD (range)
Female gender, No. (%)
Noncardiac etiology, No. (%)
Non-VF CA (asystole or PEA),
No. (%)

ROSC >25 minutes, No. (96)
=1 brainstem reflexes absent,”

No. (%)

Motor response worse than

flexion, No. (%)
Early myoclonus, No. (%)
Epileptiform activity on the first
EEG, No. %)

Unreactive EEG background,
No. (96)

Bilaterally absent N20 on the
SSEP, No. (%)

Time to first EEG, median
days, range (No. of subjects)
Time to SSEP, median days,

range (No. of subjects)

*Pupillary, oculocephalic, corneal.

Survivors

45 (41)

60.2 = 14.9 (17-85)
7/45 (16)

3/45 (7)

7145 (16)

11/45 (24)

2/45 (4)

11/45 (24)

2/45 (4)
4/45 (9)

3/45 (8)

0/44 (0)

, 1-4 (45)

2.5, 1-6 (44)

Nonsurvivors

66 (59)

58.8 * 14.7 (22
15/66 (22)
13/66 (20)
38/66 (58)

43/66 (65)

45/66 (68)

58/66 (88)

35/66 (53)

35/65 (54)

53/65 (81)

33/56 (59)

, 1-5 (65

, 1-8(5

-84)

Test

0.630
0.468
0.166
<0.001

<0.001
<0.001

<0.001

<0.001
<0.001

<0.001

<0.001

0.319

0.341

CA = ardiac arrest; SD = standard deviation; VF = ventricular fibrillation; PEA = pulscless clectrical activity; ROSC =
return of spontaneous circulation; EEG = electroencephalography; SSEP = somarosensory evoked potentials.
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Focus on Technology
Controlled hypothermia is helping restore life. Details during Focus on Technology with Ann Thompson.

By Ann Thompson
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Prognosis

No reliable markers of prognosis available

Certainly not in the first 24 hours!
UC §¢i Institute




Return to the case...

Cath lab activated...

2 liters normal saline IV (4°C) infused
Icepacks to neck, axillae, trunk and groin

BP drops to 80/40
HR 90s
Levophed gtt initiated Spg/min

Transported to Cath Lab

iroscience Institute




Cath Lab

100% RCA occlusion

Successfully stented
TIMI 3 flow

‘ence Institute




Cardiovascular ICU

Zoll Alsius Thermoguard Catheter placed
Neurocritical Care consult

Actual patient System cooling/warming
temperature \ intensity level
\

User-determined
patient target
temperature

User-determined rate
of temperature change
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Time (2 hour increments)

Cooling:
~4 hours

Maintenance: 24 hours
Vital signs recorded every hour
|V sedation throughout
IV paralytics until temperature >36 °C
Labs drawn at asterisks

.
>

) Warming:
~5 hours
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ICU Course

Maintained intubated, sedated and
paralyzed for 24 hours

Required levophed for 30 hours

No seizures were noted
Rewarmed at 0.3°C/hr
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ICU Course

Followed commands on HD 2

Extubated on HD 3

Discharged to home on HD 6

iroscience Institute




Future Directions

State of the art equipment

Hypothermia Resuscitation becomes primary focus

Application to other disease processes?
TBI
Stroke
SAH

Hypothermia Resuscitation Teams
Early Goal Directed Therapy?
EMS bypass non-cooling centers?

ce Institute
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