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ICAR MEDCOM guidelines 1996-2013

Resuscitation 1996

R

[]

START CARDIOPULMONARY RESUSCITATION

core temperature
= 32° C andlor
burial time = 45 min

CONTINUE CPR 3o
FOR 20 MIN

core temperature
<32° C andlor
burial time > 45 min

0 air pocket
andior

airway blocked

HOSPITAL
WITH IcU

> 10 mmoll

aif pocket
present and
‘airway free

(if more practicable) | CONTINUE CPR

SERUM
POTASSIUM

air pocket HOSPITAL

uncertain but
airway free

=10 mmoll

Triage of avalanche victims with asystole by the emergency doctor: Fig. 1

CONTINUE CPR
—» HOSPITAL
WITH CPB

Resuscitation 2001

Assessment of the extricated patient*

Conscious?
No Yes
Hypothermia I-I:
» administer hot, sweet drinks;
* ev. change clothing;
» transport to nearest hospital
with intensive care unit.

Pulse?
No Yes

Hypothermia lIl:

» intubate**, ventilate with warm
humidified oxygen;

« transport to hospital with
hypothermia experience or
clinic with cardiopulmonary bypass.

— Lethal injuries?
Yes No
Intubate, perform CPR

Check < 35 min and/or = 32°C

burial time and/or ﬁ

core temperature
Perform

> 35 min and/or 14<32°C BLS,
ACLS

Ventricular fibrillation

ECG

Asystole

No air pocket Yes or uncertain
and free airway
A
Pronounce Hypothermia IV:
patient dead » continue CPR;

= transport to clinic with
cadiopulmonary bypass***

Resuscitation 2013

Avalanche management algorithm

‘Assess extricated patient |

Lathal injuriesor | Vo3
whole bady frozen
a
<35min
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ICAR MEDCOM guidelines 1996-2013

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013

1. When to start Cardiopulmonary
Resuscitation (CPR)?

2. Which patients to transport to
hospital for extracorporeal
rewarming (ECLS)?

- -9






EURAC

research Institute of Mountain Emergency Medicine

Cut-offs for CPR+ECLS
A) Duration of burial and airway

Publication 1996 2001
100
b —> 100%
_ -
£ g 2
£ g 0%
2 H
g — B 20%
B o
3% —» 0 20 40 60 80 100 120 140 160 180 200 220 240
0 120 Time buried under avalanche (min)
alanche (min)
WienKlinWochenschr 1992 Nature 1994 Resuscitation 2001

Burial time >45min >35min >35min

Airway +air pocket +air pocket +patent airway
—




EURAC

research Institute of Mountain Emergency Medicine

Cut-offs for CPR+ECLS
A) Duration of burial and airway

Publication 1996 2001 2013

100
92% —>

Beyond 35 min no -
survival of a completely SR FE——_—— o o om0

buried avalanche victim o 1904
with blocked airway

(Resuscitation 2001) ' >35min
~patent airway +patent airway
—

N

Survival probability
&

§

Resuscitation 2001
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Cut-offs for CPR+ECLS
B) Core temperature

Publication 1996

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013

Core temperature



EURAC

research Institute of Mountain Emergency Medicine

Cut-offs for CPR+ECLS
B) Core temperature

Publication 1996

Below 32°C (in all-

cause hypothermia) all
types of arrhythmias
are encountered,
including ventricular
fibrillation (Danzl 2001)

Resuscitation 2001
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Cut-offs for CPR+ECLS
B) Core temperature

Publication 1996

32°C can be reached
after 35 min with the

maximum recorded
drop in core
temperature during
snow burial 9°C/hour
(Oberhammer et al.
2008)

Resuscitation 2001
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Cut-offs for CPR+ECLS
C) Serum potassium

Publication 1996

Resuscitation 1996 Resuscitation 2001 Resuscitation 2013

Serum potassium  <10mmol/L <12mmol/L <8-12mmol/L




EURAC

research Institute of Mountain Emergency Medicine

Cut-offs for CPR+ECLS
C) Serum potassium

Publication

One survivor in all-

cause hypothermia with .,
11.8mmol/L | e B
( DO bson 1 99 6 : B Oy d Resuscitation 2001 Resuscitation 2013
2010)

ST OA & <8-12Zmmol/L
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Recent outcome studies of avalanche
victims with cardiac arrest + ECLS

« Austria (1996-2013, n=170)
1.2% survival*®

 Norway (1985-2013, n=38)
0% survival**

*Mair et al. 2014,, **Hilmo et al. 2014
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Recent outcome studies of avalanche
victims with cardiac arrest + ECLS

« Austria (1996-2013, n=170)
1.2% survival*®

 Norway (1985-2013, n=8)
0% survival**

 France (1994-2013, n=48)
16.6% survival***

*Mair et al. 2014,, **Hilmo et al. 2014, ***Boue et al. 2014
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Recent outcome studies of avalanche
victims with cardiac arrest + ECLS

« Austria (1996-2013, n=170)
1.2% survival*®

 Norway (1985-2013, n=8)
0% survival**

 France (1994-2013, n=48)
16.6% survival*<

Selected population:
hospital admissions only

*Mair et al. 2014,, **Hilmo et al. 2014, ***Boue et al. 2014



EURAC

research Institute of Mountain Emergency Medicine

Recent outcome studies of avalanche
victims with cardiac arrest + ECLS

« Austria (1996-2013, n=170)
1.2% survival*®
 Norway (1985-20

0% survival**
 France (1994-2013,
16.6% survival***

Survival rate of

avalanche victims with
cardiac arrest and ECLS
is low

*Mair et al. 2014,, **Hilmo et al. 2014, ***Boue et al. 2014
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ERC guidelines 2015

- 84 arrested avalanche victims over 16 years
[Mair 1987-2013 = 1.75 cases/y]*, 28 years
[Hilmo 2014, 1985-2013 = 0.2 cases/y]**, 18
years [Boue 1994-2013 = 2.7 cases/y]***

« All survivors in these studies had witnessed
cardiac arrest

* 1 unwitnessed asystolic long term survivor
in literature****

*Mair et al. 2014,, **Hilmo et al. 2014, ***Bou¢ et al. 2014, ****Althaus 1982
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ERC guidelines 2015

* Too many asphyxiated patients transported
to ECLS

* Futile ECLS treatments need to be reduced
without risk of undertreating



Resuscitation 95 (2015) 148-201
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ERC guidelines 2015

A) Duration of burial and core temperature

* No successful ECLS from >30°C recorded in
literature
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ERC guidelines 2015

A) Duration of burial and core temperature

* No successful ECLS from >30°C recorded in
literature

» Reduce core temperature from 32°C to 30°C
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ERC guidelines 2015

A) Duration of burial and core temperature

* No successful ECLS from >30°C recorded in
literature

» Reduce core temperature from 32°C to 30°C

> Increase duration of burial to 60 minutes
(30°C can be reached with the maximum

recorded drop in core temperature during snow
burial of 9°C/hour®)

*Oberhammer et al. 2008
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ERC guidelines 2015

A) Duration of burial and core temperature

* No successful ECLS from >30°C recorded in
literature .

> Reduce core temperatt: |
. £
> Increase duration of bu:

8

>

Il buried (%)

t

o

Changes will lower futile
hospital admissions by 20%

60 %0 120 150 180
Time buried in avalanche (min)

*Oberhammer et al. 2008
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ERC guidelines 2015

B) Serum potassium

« No avalanche survivor in literature >6.4
mmol/L’

‘Locher and Walpoth, 1996



EURAC

research Institute of Mountain Emergency Medicine

ERC guidelines 2015

B) Serum potassium

« No avalanche survivor in literature >6.4
mmol/L’

» Reduce cut-off level K+ from 12 to 8 mmol/L

‘Locher and Walpoth, 1996



Assess patient at extrication

Lethal injuries or YES Do not
whole body frozen start CPR
NG <60 min
Duration of burial (z 30°C) Universal ALS
(core temperature)’ algorithm?
> 60 min (< 30°C)
YES

Minimally invasive
rewarming*

Signs of life??

Start CPRS VF/pVT/PEA
Monitor ECG
YES
Asystole or
UNCERTAIN .
Patent airway Consider serum Hospital
potassium® with ECLS

NO

> 8 mmol L
Consider termination of CPR

! Core temperature may substitute if duration of burial is unknown
2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital

3 Check for spontaneous breathing and pulse for up to 1 min

* Transport patients with cardiovascular instability or core temperature < 28°C to a hospital with ECLS (extracorporeal life support)

5 Withold CPR if risk to the rescue team is unacceptably high
& Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium




Assess patient at extrication

Lethal injuries or YES Do not
whole body frozen start CPR
NO <60 min
Duration of burial (= 30°C) Universal ALS
(core temperature)’ algorithm?
> 60 min (< 30°C)
YES

Minimally invasive
rewarming*

Signs of life??

Start CPR® VF/pVT/PEA
Monitor ECG
YES
Asystole or
UNCERTAIN ) _
Patent airwa Consider serum Hospital
’ potassium® with ECLS
NO
> 8 mmol L

Consider termination of CPR

! Core temperature may substitute if duration of burial is unknown
2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital

3 Check for spontaneous breathing and pulse for up to 1 min

* Transport patients with cardiovascular instability or core temperature < 28°C to a hospital with ECLS (extracorporeal life support)

5 Withold CPR if risk to the rescue team is unacceptably high
& Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium




Assess patient at extrication

Lethal injuries or YES Do not
whole body frozen start CPR
NO <60 min
Duration of burial (= 30°C) Universal ALS
(core temperature)’ algorithm?
> 60 min (< 30°C)
YES

Minimally invasive
rewarming*

Signs of life??

Start CPRS VF/pVT/PEA
Monitor ECG
YES
Asystole or
UNCERTAIN .
Patent airway Consider serum Hospital
potassium® with ECLS

NO

> 8 mmol L
Consider termination of CPR

! Core temperature may substitute if duration of burial is unknown
2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital

3 Check for spontaneous breathing and pulse for up to 1 min

* Transport patients with cardiovascular instability or core temperature < 28°C to a hospital with ECLS (extracorporeal life support)

5 Withold CPR if risk to the rescue team is unacceptably high
& Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium




Assess patient at extrication

Lethal injuries or Do not
whole body frozen start CPR

Message 1
 Cardiac arrest + burial <60 min

>30°C):

NO hypothermic cardiac arrest
CPR+ALS for 20 minutes

> 8 mmol L
Consider termination of CPR

! Core temperature may substitute if duration of burial is unknown

2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital

3 Check for spontaneous breathing and pulse for up to 1 min

* Transport patients with cardiovascular instability or core temperature < 28°C to a hospital with ECLS (extracorporeal life support)
5 Withold CPR if risk to the rescue team is unacceptably high

& Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium




Assess patient at extrication

Lethal injuries or Do not
whole body frozen start CPR

Message 2
 Cardiac arrest + burial >60 min

+ airway free:

Suspect hypothermia
Continuous or intermittent CPR

Transport to ECLS (K+?

> 8 mmol L

Consider termination of CPR

! Core temperature may substitute if duration of burial is unknown

2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital

3 Check for spontaneous breathing and pulse for up to 1 min

* Transport patients with cardiovascular instability or core temperature < 28°C to a hospital with ECLS (extracorporeal life support)
5 Withold CPR if risk to the rescue team is unacceptably high

& Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium




Assess patient at extrication

Lethal injuries or Do not
whole body frozen start CPR

Message 3
« ECG asystole + burial >60 min +

airway blocked:

NO CPR
Death from asphyxia

> 8 mmol L
Consider termination of CPR

! Core temperature may substitute if duration of burial is unknown

2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital

3 Check for spontaneous breathing and pulse for up to 1 min

* Transport patients with cardiovascular instability or core temperature < 28°C to a hospital with ECLS (extracorporeal life support)
5 Withold CPR if risk to the rescue team is unacceptably high

& Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium
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Uniform avalanche data recording!
- Use avalanche resuscitation checklists
- International avalanche registry

. AVALANCHE VICTIM RESUSCITATION CHECKLIST

K.% Patient ID ‘ ©1AR MEDCON, 16.10.2015, Kosmonn A, Sanchr 1, Spichigr 7 8oy, rugger
T ' ALS Provider M Sharepoint
‘Time of avalanche ___ : : BLS Provider Sharmpol
{ Face exposure : YES | Obvious lethal trauma
- e . D or

(<60 min) Burial Time _ body totally frozen _

il =30°C) . report S

3 D min+ Air Pocket ﬂ

i ': on reverse side

Infopath CRF

STOP or go to
appropriate
medical facility

Airway A
. Patent

ﬂ TOP

Traumaregistry.eurac.edu

Windows EURAC Firewall System
Authentification

w

Interested User

Follow ALS protocol

STOP or go to appropriate medical facility

Local Data Manager

ECLS facility

ALS Provider Name:
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