HLR vid accidentell hypotermi
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Accidentell hypotermi — van eller fiende?
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Resuscitering vid hypotermi — forutsattningar
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Kroppstemperatur

Mccullough et al. Cerebral metabolism during hypothermia. Thorac Surg. 1999.
Walpoth et el. Accidental hypothermia and circulatory arrest treated with extracorporeal blood warming. N Engl J Med. 1997.



Atgarder

ABC som vanligt
Post rescue kollaps

- risk for blodtrycksfall och
ventrikelflimmer vid langvarig
och/eller svar hypotermi

 omfordelning av
cirkulationen

e ovarsam hantering

Skydda mot ytterligare nedkylning
(stabilisera kroppstemperatur)

- isolering

- aktiv extern varmetillforsel


http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=g4IQYvCgqu_IrM&tbnid=kl6wkWXoxJyCuM:&ved=0CAUQjRw&url=http://lakelouiselowdown.wordpress.com/2010/12/02/world-cup-helicopter-rescue/&ei=cZ2MU7GeDaOo4gShhoCQDA&bvm=bv.67720277,d.bGQ&psig=AFQjCNHvgP6U3FhnegtTewl7xH9PG9wrrQ&ust=1401810448212065

Afterdro
P Fortsatt sankning av central kroppstemperatur

efter avslutad kdldexponering
konduktionseffekt

cirkulationseffekt
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Skydda mot ytterligare nedkylning

Isolering

vindtat helkroppsisolering
ta av blota klader eller tillfor fuktsparr
skydda mot lokala kylskador

Aktiv varmetillforsel

minskar huttring och obehag
motverkar ytterligare nedkylning

In shivering subjects:
= reduces the amount of shivering

» |ess stress on the body

= comfort

In non-shivering subjects:
= attenuates afterdrop

=  rewarming



Active warming

Apply heat to the body core i. e.
to the chest or upper back

(neck, armpits, groins);
close proximity to the heart

and lung circulation

Hultzer et al.Pre-hospital torso-warming modalities for severe hypothermia: a comparative study using a human model.. CJEM. 2005 Nov;7(6):378-86
Giesbrecht et al. Treatment of mild immersion hypothermia by forced-air warming. Aviat Space Environ Med. 1994 Sep;65(9):803-8
Giesbrecht et al. Treatment of mild immersion hypothermia by direct body-to-body contact._J Appl Physiol (1985). 1994 Jun;76(6):2373-9



http://www.ncbi.nlm.nih.gov/pubmed/17355703
http://www.ncbi.nlm.nih.gov/pubmed/7818448
http://www.ncbi.nlm.nih.gov/pubmed/7928860

Vardniva

Varm energirik dryck och fysisk aktivitet

Mild
|I Vid temp < 35 C eller samtidiga skador och
(>32C) sjukdomar:
A , BkentOePhuttrar - till sjukhus for aktiv extern uppvarmning

Brown et al. Accidental hypothermia. N Engl J Med. 2012 Nov 15;367(20):1930-8.


http://www.ncbi.nlm.nih.gov/pubmed/23150960

Vardniva

Mattlig
Il
(32-28 ) Till sjukhus for aktiv extern och/ eller
V intern uppvarmning
Overvig transport till enhet med ECMO/
Uttalad hjartlungmaskin vid cirkulatorisk
11| . . -
(28-24 C) edvetandepaverkad . instabilitet
PorU

Brown et al. Accidental hypothermia. N Engl J Med. 2012 Nov 15;367(20):1930-8.


http://www.ncbi.nlm.nih.gov/pubmed/23150960

Resuscitering vid hypotermi
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Resuscitering vid hypotermi — guidelines

Table 1.1 Classes of recommendations

Classas of Definition Suggested wording to
recornmendations use

Table 1.2 Level of evidence

Laval of Datia derived from multiple randomized
avidaernca A | clinical trals or meta-analysas.

l.mlnf Data derived from a single randomilzad
clinical trial or large nen-randomized
studies.
onsenzus of opinion of the experts and/
nr small n:ulln.. retrospective studies,




Resuscitering vid hypotermi — guidelines

ERC Guidelines for Resuscitation 2021

1. Bedom livstecken
Kontrollera andning och puls i upp till 1 min

2. Starta HLR
Basal HLR som vid normotermi

3. Defibrillering
Upp till tre ganger vid central kroppstemp < 30 °C

4. Lakemedel
Avsta vid central kroppstemp < 30 °C

5. Mat kroppstemperatur

6. Transportera med pagaende HLR



Resuscitering vid hypotermi — guidelines

LANGVARIG RESUSCITERING MOTIVERAD

ATERUPPVARMNING

ERC Guidelines for Resuscitation 2021
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Resuscitering vid hypotermi — i praktiken

Exponering for kall luft och/ eller kallt vatten (immersion)

In the prehospital setting, resuscitation should be withheld in
hypothermic patients only if the cause of cardiac arrest is clearly
attributable to a lethal injury, fatal illness, prolonged asphyxia, or
if the chest is incompressible.** In all other hypothermic patients,

ERC Guidelines for Resuscitation 2010

kall och darav livlos?
dod och darav kall?

Walpoth et el. Accidental hypothermia and circulatory arrest treated with extracorporeal blood warming. N Engl J Med. 1997.

Mark et al. Hypothermic cardiac arrest far away from the center providing rewarming with extracorporeal circulation. JEM. 2012
Nordberg et al. Surviving two hours of ventricular fibrillation in accidental hypothermia. Prehosp Emerg Care. 2014

Svendsen et al. Outcome After Rewarming From Accidental Hypothermia by Use of Extracorporeal Circulation. Ann Thorac Surg. 2017



Resuscitering vid hypotermi — i praktiken

Drunkning (submersion)
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Water temperature (*C)
Tipton et al

Varmt vatten (> 6 C) upp till 60 min
Kallt vatten (< 6 C) upp till minst 90 min
(unga, immersion fore submersion)

Gilbert et al. Resuscitation from accidental hypothermia of 13-7°C with circulatory arrest. Lancet 2000

Friberg et al. Submersion, accidental hypothermia and cardiac arrest, mechanical chest compressions as a bridge to final treatment: a case report. SITREM 2009

Tipton et al. A proposed decision-making guide for the search, rescue and resuscitation of submersion victims based on expert opinion. Ressuscitation 2011

Wanscher et al. Outcome of accidental hypothermia with or without circulatory arrest. Experience from the Danish Praestg Fjord boating accident. Ressuscitation 2012
Claesson et al. Eftersok bér paga langre vid drunkning i kallt vatten. Likartidningen. 2013

Romlin et al. Excellent Outcome With ExtracorporealmMembrane Oxygenation After Accidental Profound Hypothermia (13.8°C) and Drowning. Crit Care Med 2015



Indikationer for ECMO under pagaende hjartstopp (E-CPR)

ECMO ar en upptrappning av gangse hjartstoppsvard dar enstaka utvalda patienter kan raddas.
Nedanstdende ar ett underlag for att hitta dessa

Grundférutsdttningar: Patienten dr vdlfungerande, klarar skéta sig sjdlv, fére insjuknandet och har
ingen annan kdnd allvarlig komorbiditet

>~ ECMO om samtliga kritericr upphylds ]

Alder/ ¢ Tid fran hjartstopp till ECMO-start
60-65 ar <45 min
<60 ar dven langre
Forsta rytm ¢

1CA och unga pat m OHCA

No-flow tid (fran kollaps till HLR) N < 3 minuter

HLR-cirkulation: fixgstoppAill ECMO: 30-45 min 2av4, >45 min 3av4
Pupilldiameter P <5 mm

Ror pa sig, (drar andetag) ja

Endtidalt CO,, vid normoventilatjg >3 kPa

Laktatstegring < 10 twgol/L

Kontraindikationer: L3¢’EF fore hjdrtstoppet hos dldre.

PO,-artdr< 6,5 kPa

Frikostig yid"korta HLR-tider och vid riktigt unga patienter. Aterhallsam vid tider 6vemg0 minuter.
» _Pdt med PEA och asystoli kan raddas om kort HLR-tid vid IHCA (In Hospital Cardiac arest).

*~  Unga patienter med PEA eller asystoli vid OHCA (Out of Hospital Cardiac arrest) ocksa OK

ﬁypotermi (<32C): ECMO om Hopescore>10%, www.hypothermiascore.org (maste anvanda punkt
I[.) istdllet for komma (,) pa hemsidan) Version 2.1, dec 2019




Resuscitering vid hypotermi — i praktiken

HEPE

Hypothermia Outcome Prediction after ECLS

Hypothermia Outcome Prediction after Extracorporeal Life Support for Hypothermic
Cardiac Arrest Patients. Estimation of the survival probability using HOPE.

Based on retrospective analysis of 286 patients in 18 publications

www.hypothermiascore.org

Pasquier M et al. The HOPE score. Resuscitation 2018.
Pasquier M et al. An external validation of the HOPE Score. Resuscitation 2019.
ERC Guidelines for Resuscitation 2021



https://www.resuscitationjournal.com/article/S0300-9572(18)30094-7/abstract
https://doi.org/10.1016/j.resuscitation.2019.03.017

Resuscitering vid hypotermi — i praktiken

HEPE

Hypothermia Outcome Prediction after ECLS

Hypothermia Outcome Prediction after Extracorporeal Life Support for Hypothermic
Cardiac Arrest Patients. Estimation of the survival probability using HOPE.

Age (in years)

Sex (O Male (O Female

Hypothermia (O with asphyxia (head fully covered by water or snow) AND in cardiac
arrest at extrication
(O without asphyxia (immersion, outdoor or indoor cold exposure)

4 CPR duration (min)

4 Serum Potassium (mmol/L)

Temperature scale @ Celsius (O Fahrenheit

& Temperature

Pasquier M et al. The HOPE score. Resuscitation 2018.
Pasquier M et al. An external validation of the HOPE Score. Resuscitation 2019.
ERC Guidelines for Resuscitation 2021



https://www.resuscitationjournal.com/article/S0300-9572(18)30094-7/abstract
https://doi.org/10.1016/j.resuscitation.2019.03.017

Resuscitering vid hypotermi — i praktiken

HEPE

Hypothermia Outcome Prediction after ECLS

Hypothermia Outcome Prediction after Extracorporeal Life Support for Hypothermic
Cardiac Arrest Patients. Estimation of the survival probability using HOPE.

Age (in years) A1
Sex @® Male (O Female
Hypothermia (O with asphyxia (head fully covered by water or snow) AND in cardiac

arrest at extrication
@ without asphyxia (immersion, outdoor or indoor cold exposure)

4 CPR duration (min) 240

4 Serum Potassium (mmol/L) 5.9

Temperature scale @ Celsius () Fahrenheit
W Temperature 25

Pasquier M et al. The HOPE score. Resuscitation 2018.
Pasquier M et al. An external validation of the HOPE Score. Resuscitation 2019.
ERC Guidelines for Resuscitation 2021



https://www.resuscitationjournal.com/article/S0300-9572(18)30094-7/abstract
https://doi.org/10.1016/j.resuscitation.2019.03.017

Resuscitering vid hypotermi — i praktiken

HEPE

Hypothermia Outcome Prediction after ECLS

Hypothermia Outcome Prediction after Extracorporeal Life Support for Hypothermic
Cardiac Arrest Patients. Estimation of the survival probability using HOPE.

The HOPE survival probability is: 15 %.

The submitted data were:

Age: 41, sex: male, hypothermia without asphyxia, CPR duration: 240 min, potassium: 5.9 mmol/l, temperature: 25 Celsius

Pasquier M et al. The HOPE score. Resuscitation 2018.
Pasquier M et al. An external validation of the HOPE Score. Resuscitation 2019.
ERC Guidelines for Resuscitation 2021



https://www.resuscitationjournal.com/article/S0300-9572(18)30094-7/abstract
https://doi.org/10.1016/j.resuscitation.2019.03.017

LANGVARIG RESUSCITERING

motlverad vid svar hypotermi

Forutsattnlng for lyckad resusutermg

ATERU PPVARMNING
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EUROPEAN

ACCIDENTAL HYPOTHERMIA @) RESUSCITATION

COUNCIL

Core temperature <35°C or cold to tou

Vital signs present

* Obvious signs off irreversible death (1) ;
A Consider
*Valid DNR order withholding

» Conditions unsafe for rescuer or termination
of CPR

Impaired consciousness YES TO ANY

* Avalanche burial >60 min, airway packed
with snow and asystole

i jaci il Witnessed NO TO ALL
Transport to nearest hospital Prehospital cardiac instability hylpolhclmic

if injured; consider onsite or * SBP <90 mm Hg (2) ISICTEIF IS « Start CPR, do not delay transport
hospital treatment if uninjured * Cardiocirculatory instability Start CPR * If continuous CPR is not possible, consider intermittent
» Core temperature <32°C in old and or delayed CPR in difficult or dangerous rescue
multimorbid or <30°C in young and healthy * Airway management
* Core temperature <30°C max 3 defibrillations,
no epinephrine
* Gather information of mechanism of accident

HTI1(3)

* Warm environment and dry clothing
* Warm sweet drinks

* Active movement

YES TO ANY

NOTO ALL

g § ~ Transport to nearest
Cardiac arrest from alternative appropriate hospital or

cause prior to cooling manage as per
* Avalanche burial <60 min supervising MD

Transport to nearest Transport to hospital
appropriate hospital with ECLS (4)

Transport to hospital with ECLS
HT llor 111 (3) (4); do NOT terminate CPR
* Minimal and cautious movements to avoid rescue
collapse
* Prevent further heat loss
* Active external and minimally invasive rewarming
techniques (5)
* Airway management as required

Consider prognostication to NO TO ANY
determine benefit of ECLS (6)

* HOPE survival probability 210

* ICE score <12

YES TO ANY

Cardiac

2 : instability HT IV (3)

* Prepare for multi-organ failure and resolved Consider

need for ECLS respiratory support * Rewarm with ECLS termination

» Post-resuscitation care « |f ECLS not available within 6 hrs, CPR and of CPR
non-ECLS rewarming in peripheral hospital

No ROSC

* Rewarm to core temperature 232°C

ERC Guidelines for Resuscitation 2021
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