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Implementing an Induced
Hypothermia Program

Brent Myers, MD MPH
Director
Wake County Dept of EMS

Planning, Leading, Achieving www.wakegov.com



In the Streets

\
'

i
[
»

lvory Tower




Key Concepts

Care plan from the living room to
rehabilitation

Pre-hospital care
Hospital destination
Standing orders

Recognize that nurses are in charge
Bring all stakeholders to the table early
Set a date and stick to it
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Pearls:
Criteria for Induced Hypothermia:

ROSC after cardiac arest not related to frauma or hemoriage.
' Age greater than 16

' Female withot obviously qravid tenss

' nifial ternperatlire » J4C

' Patient Is infubated and remains comatose (no purposeful r esponse to pain)

v [f pafient meets other criteria for Induced hypothermia and is not infubated then in tubate according fo protocol before

nducing cooling. [f unable to ntubate DO NOT initiate Induced hypothermia.

v When exposing patient for purpose of cooling Undergarments may remain in place. Be - mindful of your environment
and take steps to preserve the patients modesty.

v D)o not delay fransport for tne purpo e of coolng.

v Reassess ainway frequently and with every patient move.

v Pafients develop metabolic alkalosis wih r:oo\ing D 0ot hypenventlate

v [fthereis loss of ROSC after cooling is infiated or any other complication as the result of - this protocol please complete




Latest revised protocol

Pearls:
+  Criteria for Induced Hypothermia
' ROSC not related to blunt/penetrating trauma or hemorrhage
Age 12 or older with adult body habitus
Temperature after ROSC gretaer than 34 C degrees
Advanced airway in place with no purposeful response to pain
If no advanced airway can be obtained, cooling may only be initiated on order from online medical control
Take care to protect patient modesty. Undergarments may remain in place during cooling
Do not delay transport to cool

Frequently monitor airway, especially after each patient move
Patients may develop metabolic alkalosis with cooling. Do not hyperventilate
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ROSC

L

Postresuscitation Criteria for Induced Hypothermia
protocol No and initial temp > 34C
A |
Unsuccessful es
I : | _
Intubation ET Tube Placed and
Protocol No— ETCO, reading > 20 mmHg

L eg
Perform MNeuro Exam and Record in ECR
Successiu Induced Hypothermia Procedure

!

Expose patient
Apply lce Packs to Axilla & Groin

L
n Versed 0,15 mg/kg to max 10 myg n

n‘-fecurnnium 0.1mg/kg to max of10 mﬂ

Cold Saline Bolus 30mL/kg to
max of 2 liters

Dopamine 10-20 meg/kg/min
for MAP 90-100

AT ANY TIME
Loss of Spontaneous
Circulation:
Discontinue cooling and
go fo
appropriate protocol

Monitor ETCO, Target
40 mmHy
DONOT
HYPERVENTILATE




ROSC

v

Criteria for Induced Hypothermia
and initial temp =34C

I

Advanced airway in place with
ETCO, > 20 mmHg?

v

Perform Neuro Exam Per IH Job Aide

v

Expose Patient
Apply Ice Packs to Axilla and Groin

v

Cold Saline Bolus 30 mL/kg
to max 2 liters

v

Dopamine 10-20 mcg/kg/min
taregt MAP 90-100

h

Postresuscitation
protocol NO
Unsuccessful
1
Airway Management
Protocols NO
“— Successiul >
Discontinue Cooling <33 C —

Measures

Reassess Temperature

l

I
>33 C and Pt Shivering
¥

Postrasuscitation
protocol

Etomidate 20 mg IV/1O

I
Still Shivering
v

Consider Vecuronium

[ No Shivering

Legend
EMT

Iy EMT-1 ]I

M EmT-P iz

w1
w [T

Continue to
Monitor
Temperature and
Goto
Postresuscitation
Protocol

>33 C,

Shivering Stops—

0.15 mg/kg to max 10 mg




EMS Transport of Cold Fluid







Sample In -Hospital Standing Orders



Sample In -Hospital Standing Orders



Sample In -Hospital Standing Orders



Post-resuscitation patients should receive
hypothermia if initial rhythm was VF/VT

Strong consideration should be given to
providing the therapy to other post-resus
patients

Coordination between EMS, EM, ICU, and
Cardiology Is essential



Post-resuscitation/cardiac specialty hospitals
with expertise in these therapies should

receive patients directly from the field or In
prompt transfer

We may be starting all codes cold with a
BIAD In the near future



Recurrent education and feedback iIs as
Important as initial education

In-hospital areas may have disparate
experiences

Issues to consider:
Emergent STEMI cases
Non-VF/VT cases

Pediatric cases

Prolonged resuscitation cases — what now Is a
nopeless case?
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Transforming Cardiac Arrest Care:
A System’s Approach

Brent Myers, MD MPH
Director
Wake County Dept of EMS









Know the science

Teach the science in a meaningful way to
those who will actually treat patients

Give credit where credit i1s due

Measure, evaluate, change, and measure
again






There Is an art to this element of
resuscitation

Keys:
Never, ever stop

Allow full chest recoll

Rate must be at least 80 (and hopefully 100) per
minute

The leader of the resuscitation needs to start
here before moving to “advanced” treatment



Swine study — 20 animals
VF was induced

7 minutes of no treatment; CPR after 1st
shock

Randomized to 4 groups of hands-off
Interval:
3 seconds
10 seconds
15 seconds
20 seconds










Using defibrillator data, the hands-off interval
was measured

Predictive model based on fibrillation
characteristic provided 3 statistical groups:

0-25% prob of ROSC
25-40% prob of ROSC
40-100% prob of ROSC



A 50-second ECG tracing illustrating VF with artifacts from precordial chest
compressions, followed by a hands-off interval, aotintershock, and return of
spontaneous circulation (ROSC)

Eftestol, T. et al. Circulation 2002;105:2270-2273

Copyright ©2002 American Heart Association
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The Real Terror Threat










Consecutive Case

Ventilation Rate
(breaths/min)

Ventilation Duration
(secs/breath)

% Positive Pressure

Group 1

1

32

61%

45

.85

64%

34

91

51%

49

.64

SYA)

19

.99

31%

39

.60

40%

2
3
4
5
6
7

38

.78

49%

Mean+ SEM

37+4*

0.85+.07*

50+ 4%

Group 2

8

15

1.10

27%

9

31

1.38

71%

10

15

1.12

28%

11

15

1.00

25%

12

26

1.30

57%

13

30

1.17

59%

Mean+ SEM

22+ 3*

1.18+ .06*

44.5+ 8.2%

Group 3

30+£3

1.0+ .07

47.3+ 4.3%

Aufderheide TP et al. Oral Presentation, June 2005




30 kg Female Pigs (n=9)
Propofol Anesthesia
Intubate

V-fib for 6 min (no CPR)

Begin CPR at 100/min with automatic active
compression/passive decompression

Randomize between:
2 min: ventilation @ 12 breaths/min
2 min: ventilation @ 20 breaths/min
2 min: ventilation @ 30 breaths/min
Biphasic DC Shock

N

N,

N
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mmHg

20 MIP

P<0.0001

12/min 20/min 30/min

30 CPP

20 -

0 P=0.03

12/min 20/min 30/min

10 RA diastolic

P=0.08

12/min 20/min 30/min
Ventilation rate

*P<0.05 between 12/min and 30/min



Breaths/Minute

02/CO2

Survival Rate

100% O2

6/7 (86%)

NEF AR

100% O2

1/7 (14%)*
f;‘

95% 0O2/5% CO2

1/7 (14%)*
f;‘

Aufderheide TP et al. Oral Presentation, June 2005




NEJM 2002;346:549-56







No longer the ABCs
It Is the CABs

Compress continuously, ventilate sparingly,
cool quickly



Resuscitation Is a pre-hospital activity

Emergency Medical Dispatchers,
Firefighters, EMTs, and Paramedics are (or

should be) the best resuscitators in the
community

Post-resuscitation Is a combined activity

Exception: persistent v. fib to cath lab?



Most cardiac arrests are worked where they
are found until termination or ROSC

Coordination with medical examiner, organ
donation, field staff

Education in grief counseling
Dispatch sufficient personnel

Standing order protocols
Discontinuation

Deceased subjects
All rhythms

Hypothermia/post-ROSC care









Changes in our System were implemented In
a stepwise fashion

Continuous Compressions
Impedence Threshold Device
Hypothermia

Coordination with receiving hospitals for the
hypothermia phase was key

Impact for each of these was measured



Survival — All Rhythms

Baseline New CPR

*when compared with baseline




Survival VF/VT

Percent
survival

Baseline New CPR ITD
Treatment Period

*When compared with baseline




Percentage of All Attempted Resuscitations Neuro
Intact

Neuro
Intact

O B N W » O OO N ©©
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Baseline New CPR ITD
Treatment Period

*When compared with baseline




Neurologically intact — VF/VT

357
30+
251

Neuro 20+
Intact 15-

Baseline New CPR ITD
Treatment Period

*When compared with baseline




Comparison of Outcomes Hypothermia vs. Baseline

[0 Baseline
B Hypo

Pulse @ ED Admit D/C

* P <0.05 when compared with baseline




Multivariate Odds of Survival

Factor

Odds

D5% Cl

Age

0.97

0.96-0.98

Residence

0.50

0.31-0.82

Bystander CPR

2.18

1.34-3.54

New CPR

2.37

1.10-4.96

ITD

2.99

1.29-6.95

Hypothermia

B3.67

1.86-7.26




Percent Survival Cardiac Arrest
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0.68 1.63 1.16 2.62

Annual Cases Per Medic

Sayre MR et al. Cardiac Arrest Survival Rates Depend on Paramedic Experience.
Academic Emergency Medicine May 2006;13(5) Suppl 1: S55-56




Paramedics per 100,000 vs. Cardiac Arrest Survival
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Boston Seattle  Milw aukee Wake (25) San Nashvile  Omaha
(9.5) (13.5) (18) Antonio (33) (44)
(33)

City (Medics/100,000)

http://www.usatoday.com/news/nation/ems-dayl-cover.htm




Houston Experience




Houston Experience




BLS first response in 8:59 at 90t percentile
Defibrillation
Compression
Trauma preparation

ALS ambulance in 11:59 at 90" percentile
CPAP
|O access
IV medications
Initial cardiac arrest care

Advanced Practice Paramedic in 14:59 at 90 percentile
RSl/advanced airway supervision
Referrals and alternate destinations
Hypothermia
Complex cases (cardiac arrest and others)



Number per year
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Critical Encounters/Medic

Cardiac Arrests/Medic Airways/Medic

Procedure Type

m Current
@ Proposed




APP Response Vehicle

Media loved this




Raleigh News and Observer







Compress continuously, ventilate sparingly,
cool promptly

Living room to rehabilitation coordination is a
must

Maintain understanding of the science

Translation of science to the streets presents
unique challenges
Educate those who actually care for the patients
Put egos and degrees aside
Give credit where credit Is due



www.wakegov.com/ems




