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Arresto Cardiaco Ipotermico: Perché?

* Prognosi Favorevole
{ * Modifiche Algoritmo
 Specificita Trattamento:
 Manovre Prolungate
e Supporto Circolatorio Invasivo
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Fisiopatologia

TC centrale < 35°C

Classificazione

* Lieve: 32-35°C
e Moderata: 28-32°C Compenso inefficace < 30°C
* Grave: < 28°C
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\ OF CORE TEMPERATURE AND PHYSIOLOGICAL CHANGES

Fisiopatologia

:5[;\.'[0"‘1-“.‘.)0.!.':!‘:.1_:10! Lieve (Stadio I) _ COSC|ente con br'VldO (32 tO 350C)

Tachycaraks, schypnoes

BRSO e Moderato (Stadio Il) — alterazione coscienza, no brivido (28 to 32°C)

Stupor, leth

D S s v Grave (Stadio Ill) — Incosciente (24 to 28°C)
mE(‘G worsening beaoycardia i

e

Molto Grave (Stadio IV) — Morte apparente (13.7 to 24°)

Morte (Stadio V) — ipotermia irreversibile (<9 to 13.7°C)

Si puo trattare un arresto ipotermico,
ma non si puo rianimare un corpo
«congelato»...

(35)
(33)
(32)
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Shift curva
dissociazione Hb

Vasocostrizione
periferica

DO2

Aumento viscosita
ematica

Mismatch V/Q

Ridotta contrattilita
cardiaca

Fisiopatologia

Riduzione metabolismo

cerebrale
28°C: 50%
22°C: 25%
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Principi Generali

e Controllo del polso
 Temperatura centrale
e Storia clinica e Informazioni collaterali
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DIAGNOSI

Controllo Polso

1’

Se in dubbio,
iniziare la rianimazione
cardio polmonare

Temperatura Centrale
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Dove, quando, come e... chi?

”Sei morto, solo quando sei
freddo perche sei morto”

e Dove?

* Quando?
 Temperatura ambientale

e Umidita
e Chi?
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Indagini strumentali

e Glucosio
= Insulino-resistenza

* Potassio

- Ipokaliemia
- Iperkaliemia

* Coagulopatia
* Trombocitopenia
* Aumento ematocrito
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Principi Generali

Compressioni Toraciche

* RCP intermittente
* Massaggiatori Automatici Esterni

e TC<30°: MAI e Ritmo defibrillabile; SHOCK x 3
 30-35°C: ogni 6’- 10’ * Se inefficace: > 30°C
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RCP intermittente

ICPR DELAYED AND INTERMITTENT CPR IN HYPOTHERMIC PATIENTS WHEN @'% oS
CONTINUOUS CPR IS NOT POSSIBLE DURING DIFFICULT RESCUE MISSIONS COUNCIL

Cardiac arrest confirmed

Mechanical chest compression device available?

Mechanical CPR Manual CPR

Necessity to transport and inability for continuous CPR

Core temp <28°C
or unknown, unequivocal
hypothermic CA

Confirmed core
temperature <20°C

Core temp >28°C,
patient warm

Strongly consider HEMS or Alternating 5 min CPR and Alternating 5 min CPR and

wait for mechanical CPR =5 min without CPR =10 min without CPR
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IRCH TRATTAMENTO
Riscaldamento
ESTERNO INTERNO
PASSIVO ATTIVO
Coperte +0.5°/h Bair Hugger 1-2°/h 02 umidificato 0.5-
caldo 1°C/min
Immersione  2-4°C/h Fluidi endovenosi

acqua calda

caldi

Lavaggio pleurico,
peritonele

Dialisi peritoneale
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Riscaldamento Interno Attivo
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iscaldamento Extracorporeo

EUROPEAN

ACCIDENTAL HYPOTHERMIA @) REsUSCITATION

COUNCIL

Core temperature <35°C or cold to touch

Vital signs present

Obvious signs off irreversible death (1)
Consider

Valid DNR ord withholding
* Conditions unsafe for rescuar or termination

Impaired consciousness

« Avalanche burial >60 min, airway packed of CPR

h snow and asystole

4 ¥ Witnessed
Transport o nearsst hospital Prehospital cardiac instability hylpnlhtlmv(

if injured; consider onsite or * SBP <90 mm Hg (2) cardiac arrest = Start CPR, do not delay transport
hospital trestment 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 managoment
* Core temperature <30°C max 3 defibrillations,
HTI1(3) NOTOALL R TOANY no epinephrine
* Warm environment and dry clothing * Gather information of mechanism of accident
* Warm sweet drinks
* Active movement

Transport to nearest
appropriate hospital or

Transport to nearest Transport to hospitat f"‘\"“l‘ P":; ‘b° ‘,°;’":g manage as per
appropriate hospital ith ECLS (4) VISSANIENe. QT <O TNy supervising MD

Cardiac arrest from alternative

Transport to hospital with ECLS
HT llor 11{3) ; do NOT terminate CPR
* Minimal and cautious movements to avoid re
collapse
* Prevent further heat loss Consider prognostication to
* Active oxternal and minimally invasive rewarming determine benefit of ECLS (6)
techniques (5) « HOPE survival probability 210

* Airway management as required * ICE score <12
— ——

Cardiac
Instability HTIV(3)
* Propare for multi-organ failure and rosolved No ROSC Consider

need for ECLS respiratory support * Rewarm with ECLS termination
* Post-resuscitation care * If ECLS not available within 6 hrs, CPR and of CPR
non-ECLS rewarming in peripheral hospital

* Rewarm to core temperature 232°C
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Fattori Prognostici Tradizionali

* Lesioni incompatibili con la vita
* Incomprimibilita del torace
* Seppellimento in valanga > 60 min

+ Asfissia

+ Asistolia
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Fattori Prognostici Tradizionali
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ASYSTOLE UNWITNESSED CA

Consider ECLS rewarming
- all these parameters LONG LOW FLOW TIME
are NOT an absclute exclusion

DILATED AND fIXED
PUPILS E1CO; < 10mmHg
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HOPE: Hypothermia Outcome Prediction after ECLS

Estimates are desirable if variables are not known (e.g. age, CPR duration and temperature).

\
* Eta
° SeSSO Age (in years)
Sex Male Female
o Ca u S a i p Ote r m i a Hypothermia arr:;tl;tazsgi\;x;z;:ead fully covered by water or snow) AND in cardiac
A . . without asphyxia (immersion, outdoor or indoor cold exposure)
o Asf
S ISS I a ¥ CPR duration {min)
° I m m e rS I O n e §# Serum Potassium (mmol/L) |
: M - Temperature scale © Celsius Fahrenheit
* Durata rianimazione
4# Temperature
([ J

Te m p e ra t u ra If you are using the HOPE survival probabilities to guide your decision

about a real case, we would appreciate if you could give us your email
address. \We may contact you for additional information, specifically if
ECLS was provided, and whether the patient survived or not.

li / mi
Validate / submit Submit
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PROGNOSI

Vecchie controindicazioni, nuove indicazioni

Controindicazioni NON assolute:

* Singolo valore di K*
* Prelievo Eco-guidata

* Tradizionali controindicazioni
e Trauma cranico:

- ECMO anticoagulazione sistemica

Review Arth

Extracorporeal Life Support in Accidental Hypothermia
with Cardiac Arrest—A Narrative Review

JUsTYNA S @, * Tomasz Danoon®, 1 Piree P $ Himnasy Bruocin@ § Pawn Poosani o, §
Sviwernsy KOskl | Ma 82 Pusticns ' Mmoo Licoavse),* ™ asn Marisy Paso » e
1 ~ -\ 4 Use the HOPE
A o estimated survival
\‘ . Y Continue CPR H @ p E probability 1o assess
“‘“) : indication for
' O ——— ECLS rewarming
2
_ Measure
core temperature
_— (usually esophageally)
3 =~

6= 3 Measure potassium
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Take Home Messages

* Necessarie modifiche ALS and BLS

* |dentificare segni di circolo puo essere difficile: se in dubbio, inizia RCP
 Misura accurata della temperatura interna e fondamentale

* Non somministrare farmaci se T < 30°

* Defibrillazione meno efficace, massimo 3 shock se T < 30°

* Metodo di riscaldamento piu efficace e ECLS

* Prognosi migliore di altri arresti non traumatici
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