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FAKTA O AKCIDENTALN{ HYPOTERM I

» Centralni télesna teplota < 35 °C

* Primarni/ sekundarni HT

« Multiorganové Skodlivé pusobeni

« Letalni triada (hypotermie, acidéza, koagulopatie)
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Paal, P. a kol. Accidental hypotermia: 2021 Update, int. J. Envir. Res. and Pub. Health

Table 1. Conditions associated with secondary hypothermia, adapted from [3]. Subtitles are marked

in italics. Reprinted with permission.

& Impaired Thermoregulation ) & Decreased Heat Production

) & Increased Heat Loss )

Anorexia nervosa

Alcoholic or diabetic ketoacidosis

Burns

Stroke

Hypoadrenalism

Induced vasodilation

Traumatic brain injury

Hypopituitarism

Medications and toxins

Hypothalamic dysfunction Lactic acidosis
Metabolic failure latrogenic
Neoplasm Insufficient fuel Emergency childbirth (possibly without prevention of hypothermia)
Parkinson’s disease Extreme physical exertion Cold infusions
Pharmacologic effects (anaesthetic drugs) Hypoglycaemia Heat-stroke treatment
Stroke, haemorrhagic or ischaemic Malnutrition

Toxins Other associated clinical states
Neuromuscular compromise Carcinomatosis
Peripheral failure Extremes of age Cardiopulmonary disesae
Acute spinal cord transection Impaired shivering Major infections

Peipheral neuropathy

Inactivity

Multiple trauma

Shock
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Kosiniski et al. Scandinavian Journal of Trauma, Resuscitation
and Emergency Medicine (2015) 23:13

DOl 10.1186/513045-014-0086-7 trﬂuma, resuscitation

¢t emergency medicine

ORIGINAL RESEARCH Open Access

Accidental hypothermia in Poland - estimation of
prevalence, diagnostic methods and treatment

Sylweriusz Kosifiski'?, Tomasz Darocha®®, Robert Gatazkowski® and Rafat Drwita®*

. Oﬁlvc,)vlen,o 223 ER, 14 otazek: incidence, metody stanoveni dg., rizikové faktory vzniku, metody
ohfivani

e Studie data - ze 42 ER v Polsku (5 305 000 obyvatel)

* Prevalence 5.05 pripad(l/100 000 obyv. (4x vyssi, nez oficidlni statistiky)

* Pouze 25% (n = 268) MKN dg. souvisejici s hypotermii

* Nejcastejsi priCina: expozice chladu s abuzem alkoholu (68%)

* Méreni teploty na periferii: 57% (hl. axila), centralni teplota: 29% (hl. rektum) = pouze 1/3!

* Lehka HT 75,5%, stredni 16,5%, tézka 8% , KPR 7,5%

* Lécba: teplé iv infuze 83,5%, aktivni zevni ohrivani 70%, ECMO 0%




Otazka €. 1: Co nejvice urychluje prochladani?

1. Snih (zasypani sneéhem)
2. Ponoreni do studené vody
3. Vitr (proudéni)
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Jak stanovit hypotermii (OHCA + [HCA)

* Expozice chladu, predispozice

* Pohmatem na trup postizeného
e Evaluace vitalnich funkci

* Méreni teploty
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Available online at www.sciencedirect.com

Resuscitation @.%i?:f:ﬁ.ﬁfm

COUNCIL

journal homepage: www.elsevier.com/locate/resuscitation

Commentary and concepts

Revidované Svycarské e e e e Sasvonial rypothormia

Recommendation of the International Commission for

S kC,) rOVé N |, Mountain Emergency Medicine (ICAR MedCom)

Martin E. Musi®"*, Alison Sheets*"°, Ken Zafren® ¢, Hermann Brugger®"?,
Peter Paal °*", Natalie HolzI"', Mathieu Pasquier®/

RESUSCITATION162(2021) 182 —187

Table 2-Comparisonbetweenthe original Swiss staging system foraccidentalhypothermia and the Revised Swiss
System. AVPU — Alert, Verbal, Pain, Unresponsive.

Original Swiss System ' Clinical findings Revised Swiss System Risk of hypothermic
(estimated core temperature) cardiac arrest
Stage 1 Clear consciousness with shivering (35-32 °C) “Alert” from AVFPU Low
Stage 2 Impaired consciousness without shivering (32 “Verbal” from AVPU Moderate
-28°C)
Stage 3 Unconsciousness (28—-24°C) “Painful” or “Unconscious” from High
AVPU AND Vital signs present
Stage 4 Apparent death (<24 °C) “Unconscious™ from AVPU Hypothermic cardiac arrest

AND No detectable vital signs
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Pre-Hospital Core Temperature Measurement HIGH ALTITUDE MEDICINE & BIOLOGY
in Accidental and Therapeutic Hypothermia Volume 15, Number 2, 2014
8 Mary Ann Liebert, Inc.
Giacomo Strapazzon, MD,' Emily Procter, MSc.' Peter Paal, MD,? and Hermann Brugger, MD' DOI 101089/ham20141008

 Dolni 1/3 jicnu ~ teplote v srdci (a. pulmon.)
* Dobre koreluje: oesofag., mocC. méch., rekt., nasofaryng.
* MoCovy mechyr, rektum: reaguji opozdene
« Tympanalni: vhodnéjsi termistorove Cidlo, isolace od
okoli!! l
* Optimalni teplomer? — v PNP neni dostupny!

I[dealni teplomeér: minimalné invazivni, snadné pouziti, hygienicky,

neovlivnitelny vnéjSimi podminkami, kratky Cas ke stanoveni hodnoty
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/AKLADNI PECE
e Zabranit dalsimu prochladani, teplé prostredi, neoddaluj transport do

adekvatniho zdravotnického zarizeni

* Ohfivani
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Table 3. Principles of pre-hospital management of hypothermia, according to the revised Swiss system [41].
AVPU: alert, verbal, responsive, unconscious [44]; ECLS: extracorporeal life support. CPR: car-
diopulmonary resuscitation. ‘+” means recommended; ‘—‘ means not recommended. Reprinted with
permission from [41]. Copyright 2021 Elsevier and European Resuscitation Council [41].

Stage 1 Stage 2 Stage 3 Stage 4

Clinical findings

Risk of cardiac arrest *

Oxygen according to ususal clinical
practice, (goal: SpO; > 94%) .

“Painful” or “Unconscious”

“Alert” from AVPU “Verbal” from AVPU from AVPU Vital Unconscious” from AVPU AND
. No detectable vital signs
signs present

| ‘ Hypothermic cardiac arrest

+ + + +

Warm sweet tea,

Carbohydrates sweet bars Glucose IV/IO. ® Glucose IV/10. 5 —
Active movement + -6 — _
Passive rewarming + - + +
Active rewarming (+)
Cautious mobilisation /horizontal
transport if possible - + + -
Defibrillation pads - + + +
Intubation - - Consider
CPR - - - +
Defibrillation - - - 7
Drugs (CPR) - - _ L8
Hospital with ECLS 9 - - + +
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Pasivni s aktivhim
pohybem

Aktivni,
potencované + iv
teplé tekutiny

4 ’

|.vask. ohrivani

VA-ECMO, CPB

Table 5. Rewarming techniques in patients with accidental hypothermia [32].

Rewarming Technique

Rewarming Rate

Notes & Controversies

Rewarming Complications

Passive Rewarming

Passive rewarming [3,92]

0.5-4 °C /h (dependends on patient’s
thermoregulatory function and

metabolic reserves)

Protects from further heat loss and
allows patient to self-rewarm.

Negligible in isolated mild
hypothermia. For colder patients and
those with secondary hypothermia or

comorbidities, passive rewarming
alone is not adequate.

Passive rewarming with active
movement [93]

1-5°C /h

Exercise immediately after rescue
increases afterdrop

Increased afterdrop could cause
rescue collapse.

Active External Rewarming

Active rewarming including forced-air
surface rewarming [94,95],
heating pads, e.g. Arctic Sun® [96-98],
warmed IV fluids (40 °C).

054°C /h

Protects from further heat loss,
delivers external heat. Warmed IV
fluids are not effective if used as the
sole method of rewarming,.

Similar to passive rewarming

Active Internal Rewarming

Bladder lavage [31,92,99]

Variable. Adds <0.5°C /h

Not recommended Rewarming is
intermittent and slow because of small
surface area. Poor control of
infusate temperature

Negligible unless
difficult catheterisation

Gastric lavage [31]

May add ~0.5-1 °C /h

Not recommended. Unacceptably
high risk to benefit ratio

Potential for aspiration, fluid and
electrolyte shifts

Intravascular catheter rewarming, e.g.,
CoolGuard® [36,100-102]
Quattro® [103]

Cool Line® [104]
Innercool® [105]

Device specific (adds ~0.5-2.5 °C /h)

Uncertain indications for use.
Potential beneficial for colder patients,
especially those with comorbidites,
with stable circulation

Potential for haemorrhage or
thrombosis, potentially worsening
arterial hypotension in
unstable patients

Thoracic [106,107]
or peritoneal lavage [108,109]

Variable, depending on tempearture

and flow rate of paricardial irrigation.

May be useful in unstable patients
when ECLS rewarming is not
available. Very invasive.

Potential for haemorrhage, lung or

bowel trauma, fluid and electrolyte

shifts. Thoracic lavage may interfere
with CPR

CRRT (including CVVHF, CVVHD,
CVVHDF) [92,110-113]

Adds ~1.5-3°C /h

Not recommended unless ECLS
rewarming not available. Require
adequate blood pressure.
Heparinisation, citrate
anticoagulation, or
prostacyclin required

Problems rare. Local vascular
complications. Air embolism.
Arterial hypotension

Haemodialysis [92,114-118]

Adds ~2-3°C /h

Patient must be able to increase
cardiac output to perfuse the external
circuit. Heparinisation required

Potential for arterial hypotension,
haemorrhage, thrombosis,
haemolysis, etc.

Veno-venous rewarming (usually with

ECMO) [99,119]

~4-10°C /h

Provides no circulatory or ventilatory
support in case of cardiac arrest.
Patient must be able to increase

cardiac output to perfuse the
external circuit

Potential for arterial hypotension,
haemorrhage, thrombosis,
haemolysis, etc.

Extra-corporeal life support (ECLS;
VA-ECMO, CPB including minimally
invasive extracorporeal circulation

(MiECC)) [83,120-130]

~4-10°C /h

Preferred rewarming method for
patients in cardiac arrest. ECMO
preferred over CPB. ECMO can use
femoral route avoiding need for
sternotomy. Can be used to treat
post-rewarming pulmonary
complications, such as ARDS.

Potential for haemorrhage and arterial
hypotension, thrombosis, haemolysis,
etc., as with all intravascular devices

1-5°C/h

0,5-4°C/h

0,5-2,5°C/h

4—-10°C/h




Otazka C. 2: k zastave obehu muze doijit...

1. Pri poklesu centralni télesné teploty pod 32 st. C
2. Pripoklesu centralni télesné teploty pod 30 st. C

3. Pri poklesu centralni télesné teploty pod 23 st. C




Otazka C. 3: zahajeni resuscitace

1. Zastavu obehu potvrdit do 10 sekund, co nejdrive intubace a
maximalizace oxygenoterapie, dale KPR dle standardniho ALS
protokolu

2. Zastavu obéhu stanovit do 1 minuty pomoci dalSich pristroju (EKG,
ETCO2, POCUS), co nejdrive nalepit defibrilacni elektrody a v
pripadé defibrilovatelného rytmu podat vyboj

3. V pripadé asystolie, nespatrené zastavy obéhu, nizké teploty téla,
dlouhého no-flow/ low flow intervalu, fixovanych dilatovanych
zornic a hypokapnie, vysokého veku nebo traumatu se resuscitace
nezahajuje




JAK RESUSCITOVAT?

e Stanoveni zastavy obehu do 1 min
* Pri hypotermii a rizikovém prostredi |ze odlozit zahajeni KPR o0 10 min

* OTI: ano a v€as, vyhoda kvalitni ventilace a oxygenace, protekce
aspirace

* Je-li pochybnost zda KPR ¢i ne => resuscituj
* Predpokladas HT? Over ji mérenim teploty

* HT mlze zpusobit 1 rigiditu hrudniku (obtiznéjsi ventilace a
stlacovani hrudniku), uvazuj o mechanické srdec¢ni masazi




Otazka C. 4: provedeni defibrilace pri hypotermi

Defibrilace se pri susp. HT provadi maximalné 3x

2. Defibrilace se u hypotermie neprovadi, pri nizké teploté nema sanci
na uspech, hrozi poskozeni myokardu

3. Defibrilace se provadi dle standardniho ALS protokolu = eskalace
energie, dle doporuceni vyrobce




Otazka €. 5: podani adrenalinu u hypotermie

1. Prisuspektni hypotermii se zadné léky nepodavaji az do ohrati obéti
na normalni teplotu

2. Adrenalin se podava ve standardnim davkovani, pri poklesu
centralni télesné teploty pod 35 st. C se interval pro podani
zdvojnasobi, pri poklesu teploty pod 30 st. C se adrenalin nepodava

3. Adrenalin se podava v davkovani a intervalech dle ALS protokolu,
stejné jako pro normotermického pacienta (tj. 0, 01mg/kg, max.
jednotliva davka je 1 mg)
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MEDIKACE, LECBA ARYTMII

e Sinusova bradykardie je u HT fyziologicka

* Medikace: pomalejsi mtb.
* <30°C—ne adrenalin, ne atropin, ne amiodaron,
* 30 - 35°C — adrenalin dvojnasobny interval,
e > 35°C - standardni ALS protokol

 Amiodaron az po ohrati na normalni teplotu

Stimulace — pouze u perzistujici bradykardie s hemodynamickou instabilitou

Po ohrati obvykle spont. verze na sin. rytmus, antiarytmika nejsou indikovana
HT + VF — defibrilace max. 3x
Perzistujici VF — dalsi defi az nad 30°C
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EUROPEAN

ACCIDENTAL HYPOTHERMIA @) RESUSCITATION

COUNCIL

Core temperature =35°C or cold to touch

Algoritmus
hypotermie —
ERC GL 2021

Consider
withholding
BECL ar termination

Impaired consciousness R i YES TO ANY

* fwalanche burial =60 min, ainvay packed of CPR
with snow and asystole

' : R i Wit | HO TO ALL
Transport ta nearest hospital Prehospital cardiac instability hypr:lﬁ:mic

if injured; consider onsite or = SBP <90 mm Hg (2) IS CELERCE B » Start CPR, do not delay transport
pital treatment if uninjured * Cardiocirculatory | bility Start CPR = If continuous CPR is not possible, consider intermittent

s Core temperature <32°C in ald and BIOLS rescle
multimorbid or <30°C in young and healthy

Available online at www.sciencedirect.com

Resuscitation @ %E?:f:é?fw

COUNCIL

“C max 3 defibrillatio
HTI(3)

MO TO ALL YES TOANY

* Gather information of mechanism of accident

=\ environment and dry clothing

journal homepage: www.elsevier.com/locate/resuscitation

= Warm sweet drinks

® Active movemant

European Resuscitation Council Guidelines 2021:
Tr.ansFmrI: to nearest

Cardiac arrest from alternative appropriate hospital or Cardiac arrest in special circumstances

cause prier to cocling manage as par

= Avalanche burial <60 min supervising MD Carsten Lott™*, Anatolij Truhlar *°, Annette Alfonzo®, Alessandro Barelli®,
' Violeta ( il Ivado’, Jochen Hinkelbein®, Jerry P. Nolan "',

Peter Paal’, Gavin D. Perkins "', Karl-Christian Thies™, Joyce Yeung"’,

David A. Zideman", Jasmeet Soar®, the ERC Special Circumstances

Writing Group Collaborators’

Transpaort to hospital
with ECLS (4]

rt to hospital with ECLS
HT Il ar 1L (3] (4); do NOT termi
= Minimal and cautious movements to avoid rescus
collapse
* Prevent further heat loss Consider prognostication ta
ternal and minimally invasive rewarming determine benefit of ECLS (&)
] * HOFE survival probability =10
= Alrwvay management as reguired * ICE scorg <12

NO TO ANY

YES TO ANY
Cardiac

: instability HTIV(3)
* Prepare for multi an failure and resalvad 2 Na ROSC Consider
= Rewarm with ECLS

need for ECLS res atory support termination
* Post-resuscitation care = |f ECLS not available within & hrs and of CFR
non-ECLS rewvarming in perip

= Rewarm to core temperature =3
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TRANSPORT JAK A CIM?

* Transport za kontinualni KPR |ze pouze pomoci
mechanické srdeCni masaze (a pfi teploté nad 28°C)

Nebo

e Intermitentni KPR = (ne trauma)

* Teplota < 28°C nebo neznama =5 min KPR, 5 min
transport

e Teplota < 20°C =5 min KPR, 10 min transport

* ECMO je obvykle daleko — letecky transport
vhodny
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ICP DELAYED AND INTERMITTENT CPR IN HYPOTHERMIC PATIENTS WHEN @.% i s L
CONTINUOUS CPR IS NOT POSSIBLE DURING DIFFICULT RESCUE MISSIONS

COUNCIL

KPR- jak
Cardiac arrest confirmed
transportovat? —
Mechanical chest compression device available? E RC G I_ 2 O 2 1

Mechanical CPR

Necessity to transport and inability for continuous CPR

Available online at www.sciencedirect.com

Resuscitation @,%iﬁffﬁéiﬂm

COUNCIL

3 \IFJ{ journal homepage: www.elsevier.com/locate/resuscitation

European Resuscitation Council Guidelines 2021:
Cardiac arrest in special circumstances

Carsten Lott®*, Anatolij TruhlaF ®°, Annette Alfonzo?, Alessandro Barelli®,
Violeta ( il Ivado’, Jochen Hinkelbein®, Jerry P. Nolan ",

Peter Paal’, Gavin D. Perkins "', Karl-Christian Thies™, Joyce Yeung""',
David A. Zideman", Jasmeet Soar®, the ERC Special Circumstances
Writing Group Collaborators’

Core temp >28°C oIS ip e Canfirmed core
; ' or unknown, unequivocal &
patient warm hypothermic CA temperature <20°C

Strongly consider HEMS or Alternating 5 min CPR and
wait for mechanical CPR

Alternating 5 min CPR and
=5 min without CPR =10 min without CPR
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FAKTA O HYPOTERMII — PNP

* V PNP nelze s jistotou predpovedét, kdo ma sanci na zachranu a kdo ne

* Je tfeba vidy poskytovat KPR (BLS, ALS) s maximalnim Usilim az do napojeni
na ECLS

e Zakladem pro preziti je silny zachranny retézec ve vsech jeho ¢lancich (info,
tréning, postup dle EBM)

* Mezinarodni registry => zvySeni poznani (prognostické faktory a racionalni
postupy |éCby)

,No victim of accidental hypothermia is
dead until warm and dead"”
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The chain of survival in hypothermic

circulatory arrest: encouraging preliminary
results when using early identification, risk
stratification and extracorporeal rewarming

Tornasz Darocha'™’, Sylweriusz Kosinski™, Anna Jarasz', Dorota Sobczyk®, Robert Gatazkowski*®, Jacek Piatek”,
lanusz Konstany-Kalandyk” and Rafat Drwita'

Prospektivni studie — potvrzena zastava obéhu v disledku hypotermie, pacienti privezeni
po konzultaci s koordinatorem hypotermii a napojeni na ECMO

10 pacientl, 7 muz(, 3 Zeny, 5 asystolie pfi pfijmu, 5 VF, teplota median 22 °C (16,9 —
28,4), zastava obéhu 107 — 345 min, ECMO podpora 1,5 - 91 hod (median 22)

ROSC — kardiovaskularni stabilita a CPC 1 — 7 pacientu (preziti 70%)

3 pacienti zemreli (akutni myokarditida, masivni retroperitonealni krvaceni, masivni
krvaceni z GIT)
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ABSOLUTNI REKORD DOSPELY, TEPLOTA: 13,7 °C

THE LANCET -« Vol 355 + January 29, 2000

Resuscitation from accidental hypothermia of 13-7°C with circulatory arrest
Mads Gilbert, Rolf Busund, Arne Skagseth, Paul Age Nilsen, Jan P Solbe
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Clinical paper Hypothermia Outcome Prediction after ECLS
Hypothermia outcome prediction after extracorporeal life support for n |
hypothermic cardiac arrest patients: The HOPE score™ =y

Mathieu Pasquier™”, Olivier Hugli”, Peter Paal®, Tomasz Darocha®, Marc Blancher®, Paul Husby*,
Tom Silfvast’, Pierre-Nicolas Carron®, Valentin Rousson®

Vek

e Pohlavi

e Zastava s asfyxii/ bez

e Délka KPR (min)
L Ngp— i’i‘:ﬁ?ﬂﬁ e Kalium (S)

not indicafed (non-survivors)

—= | - 1 7
AT TR T

Fig. 3. Comparison of the outcome and proportion of patients for whom rewarming is

* Teplota t. j. pfi
prijeti

indicated according to the HOPE vs potassium triage. In a situation where a physician
would rewarm only those patients achieving a good prognosis, when facing 100 patients,
27 ECLS unsuccessful rewarming could be avoided without losing a single additional life
using our score (with a cutoff at 0.10) rather than potassium alone (with a cutoff of

www.hypothermiascore.org

12 mmaol/L) as a rewarming criterion.




Otazka C. 6: 7-leta divka prezila tont
vode, KPR 64 min, teplota 13,7 eC,,

ti v ledoveée
K+ 11,3

mmol/l, ECLS, CPC1 — jak dlouho by
vode?

1. 23 minut
2. 53 minut
3. 83 minut

a Vv ledove
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Dékuji za pozornost

- wNO one is dead
until warm and
dead*

* wA chain is only as
strong as its
weakest link
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