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1. Hypertermie maligni, toxiny = --- Postupy pro lécbu maligni hypertermie a toxin indukované
indukovand, environmentalni hypertermie
hypertermie
2. Hypotermie Uvedeni Revidovana Svycarska klasifikace, pokud neni znama teplota
skdrovacich Srdec¢ni frekvence < 45/ min jako nové kritérium
systému Neaplikovat kritéria pro ECPR ohfivani na pacienty se srde¢ni
zastavou beze svédk a asystolii jako tvodni rytmus
3. Lavinova zachrana Novy algoritmus pro zachranu z laviny
BLS algoritmus pro zachranu z laviny
4. Tonuti Neobsazeny Uvedeni role FR v resuscitaci tonoucich
postupy pro FR Upfesnéni role svédka béhem resuscitace, postupy pro SMR, Diiraz

na ventilaci svédky a FR

5. Zastava obéhu ve sportu Kratkd zminka Mnohem robustnéjsi a komplexnéjsi udaje o incidenci a pfeziti
Urceni ptic¢in podle vékové skupiny (+ 35 let)
Povédomi o riziku u rekrea¢nich a neelitnich sportovcii
Specificky postup pro udalosti s vysokou navstévnosti a televizni
prenosy
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Diagnose malignant hyperthermia

. Czech Resuscitation Council

Hypertermie =

e 14 e
Mallgnl (genetll(a) + Turn off and remove vaporiser, change ventilator, change to total intravenous anaesthesia

+ Stop and consider to terminate surgery
+ Give 100% oxygen at maximum flow

Unexplained ETCO; increase, unjustified tachycardia, increase in body temperature

and O; consumption

. vV, VYV . 1 inut tilation to 2-3 ti f I

@ ZaStaVIt SpouSteC + If unable to change vennctzfaatzer ::wlg:gz\;i?i\lai;zrlh(;rcoa\Igﬂte;g o?ﬁiw?;?iratory and expiratory

, , ° limbs of circuit
* Kyslik vysokym prttokem
e Dantrolen 2,5 mg/kg co nejdﬁve Administer dantrolene sodium

. 4 14 « Initial dose 2,5 mg kg™": Titrate dose to effect - give 1mg kg™ every 5 min till treatment goals
* Aktivni chlazeni e e e L

. Treatment goals
¢ NOFmOl{apnle (ETCOZ < 45mmHg) + ETCO; < 45 mmHg with normal minute ventilation and core temperature < 38.5°C
v_ e 1 v « P d | h Is achieved b h i if CO, i

° Vymenlt Ol(I'l,lh/ Ventllator/ pohlcovac COZ ause dantrolene when goals achieved but r;\;gmave to give more i or temperature rises

* TT <38,5°C
* KPR - standardni ALS algoritmus

* Kontaktovat centrum pro maligni
.o * Monitor for and treat: acidosis, hyperkalaemia, arrythmia, myoglobinurua, disseminated
hypertermll intravascular coagulation, compartment syndrome

+ Treat cardiac arrest following the advanced life support algorithm

Commence active body cooling

Manage consequences of malignant hyperthermia




mCesl;é resus.cit.aénl’ rat.l.aI
Hypertermie environmentalni

* Teplota nad 38 °C (centralni télesna teplota)
* Selhani termoregulace

» Rizikové faktory: vékové extrémy, multimorbidita, dehydratace, fyzickd namahav
horkém prostiedi

* Dehydratace = synkopa z horka = vycerpani z horka = heat stroke (pfehtati) =
multiorganova dysfunkce = zastava obéhu

* Heat stroke = tézka hypertermie (nad 40 °C) + neurologické symptomy + pobyt v horku
pasivni nebo aktivni

* Porucha védomi, kiece, koma, tachykardie, tachypnoe, hypotenze
* Mortalita 10%, pokud hypotenze tak 33%
* Terapie heat stroke: aktivni chlazeni, cil teplota pod 39 °C




Ok mmees  Hypertermie — heat stroke

YES i
E Require CPR Universal ALS
(W) algorithm
v NO O

Core temperature* YES
>40.5°C water immersion

Rapid cooling (cold Stop cooling at core
temperature <39°C

Continue monitoring for at
least 15 min after cooling

* Rehydrate as required

, Core temperature

H
: + Check for improved mental status o)
o i h
Core temperature < 40.5° C'\\VES : + Avoid accidental hypothermia ( <
& confused / desoriented : 35°C)
: Recognise
L A E + Know the signs and symptoms of heatstroke %
0 * Suspect heatstroke in high ambient
YES temperatures and with physical exertion
Blood sodium | 1f abnormal mental state initiate IV 100m| bolus of 3% Hyponatraemia + Call emergency medical services for suspected
<130 mEq L™’ saline at 10 min intervals, 2" and 3 bolus only if ot ~ heatstroke
-— t [ 5 algorithm
o required. If normal mental state administer oral sodium 9 1
3 Begin passive cooling
w =TT = * Move person to cooler, shaded location =
o) Severely YES If abnormal mental state administer IV normal saline or -
s  e—— 4 G 3 + Remove excess clothing -
hrd dehydrated?** Ringer’s lactated. If normal mental state provide oral C) e Oy M eTarire
rehydration and sodium . T
\, SRR e B TrmTEeee = R o w Begi" ﬂctive Cuuling
@ YES * Whole body cool-cold water immersion until the -
. . core temperature falls below 35°C or neurological =
g Other symptoms Appropriate algorithm e.g. symptoms resolve or for 15 minutes if core =
2 hypoglycaemia S temperature not measured
E ¢ Use other means as available: tarp / ice, ice packs,
a ice sheets, hase, mist and fan
g
= Release with exercise restrictions*** ol m
5 ontinue coolin
S to cool environment and oral fluids / g
N > + Continue cooling during transportation to hespital as indicated

@ + Cool first, transfer to hospital after
+ Immediate cooling \

Use a temperature probe Bathtub % to % filled water & ice, 1-17° C, stirred or circulated . papig cool to < 39°C until symptoms resolve




Vitadlni funkce ano,
stabilni

Ceska res

Czech Rest

Core temperature < 35° C or cold to touch

o Vitdlni funkce? [P

< Impaired consc

NO

Transport to nearest hospital if
injured; consider onsite or hospital
treatment if uninjured

* Heart rate < 45 min”
+ SBP <90 mmHg®
+ Cardiocirculatory instability

arriiac arrest

* Obvious signs of death*
« Valid do not attempt CPR order
* Conditions unsafe for rescuer

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

\ YES TO ANY

GUIDELINES

2@25

_ -
notermie (<35° C)

Consider

/

NOTOALL

ter of

1

* Core <32°Cin old and
or < 30°C In young and healthy

* Start CPR, do not delay transport

+ If continuous CPR is not possible, consider intermittent
or delayed CPR in difficult or dangerous rescue

* Airway management

+ Core temperature < 30°C max 3 defibrillations, no
epinephrine

+ Gather information of mechanism of accident

Vitadlni funkce NE

Vitalni funkce ano,
NEstabilni

Hypothermia I¢
« Warm et mied chrei i NOTOALL YES TO Al
* Warm sweet drinks
o R R Transport to nearest Transport to
appropriate hospital hospital with ECLS
1 1

1]

Hypothermia II or III¢

*+ Minimal and cautious movements to avoid rescue collapse:
* Prevent further heat loss

Cardiac arrest from alternative

cause prior to cooling

= Avalanche burial < 60 min

* Active external and minimally invasive rewarming
techniques®

Start CPR

NO

YES

\ Airway management as required

« Transport to hospital with ECLS¢

Do not terminate CPR

* Prepare for multi-organ failure and

Consider prognostication to
determine benefit of ECLS'

* HOPE survival probability >10

need for ECLS respiratory support
* Post-resuscitation care

Yes to any
HOPE

Cardiac instability resolved

Hypothermia Iv¢
Rewarm with ECLS

If ECLS not available within 6hrs, CPR and
n-ECLS rewarming in peripheral hospital

o core temperature > 32°C

99

\ sionose Consider

Transport to nearest
appropriate hospital or
manage as per
supervising healthcare
provider

No to any HOPE
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Czech Resuscitation Council

Core temperature < 35° C or cold to touch

]

=

Vital signs present?

< Impaired consciousness? >

NO

port to nearest hospital if
injured; consider onsite or hospital
treatment if uninjured

HYPOTERMIE I ST.

= Teplé prosttedi, suché obleceni
= Teplé sladké napoje
= Aktivni pohyb dovolen a vhodny

Hypotermie -
vitalni funkce ano, stabilni




Hypotermie — vitalni funkce ano,
Core temperature < 35° C or cold to touch KV nestabilita

1

YES
e Vital signs present? >

) ) N\ YES
Impaired consciousness?

/ » Kardiovaskularni nestabilita
= HR<45
* Heart rate < 45 min \ [ ] TKS < 90 mmHg
« SBP < 90 mmHg®
« Cardiocirculatory instability L] aI'ytl‘I‘lie

=TT < 32°C u star$ich a polymorbidnich,
NOTOALL vistoaw " TT <30 °Cumladych a zdravych

+ Core temperature < 32°C in old and multimorbid
or <30°C in young and healthy

Transport to nearest Transport to
appropriate hospital hospital with ECLS?

HYPOTERMIE II A III ST.

Minimalizovat pohyb (smrt ze zachrany)

Prevence dal$iho prochladani
Aktivni externi a minimalné invazivni ohfev
Airway management dle stavu




U -
Hypotermie — bez znamek Zivota L

. ( Core temperature < 35° C or cold to touch

< L No Vylouceni KI zahdjeni

Vital signs present? / KPR

*+ Obvious signs of death*
« Valid do not attempt CPR order YES TO ANY Consider

+ Conditons unsafe for rescuer (Epinstion of Modifikace KPR pro
« Avalanche burial > 60 min, airway CPR

HYPOTERMIE 1V ST. Spatfend \  packedwith snow and asystle pacienta s

zastava obéhu T hypotermickou CA
ECLS (ECMO) Ei » Start CPR, do not delay transport

Pokud ECLS neni dostupné do 6 hod, KPR + * If continuous CPRIs ot possible, consider ntermittent
< n - or delayed CPR in difficult or dangerous rescue
nonECLS ohfev v dostupné nemocnici ey e

Ohfev na teplotu télesného jadra = 32°C T & Jind pfi¢ina NZO pted

* Gather Mfomuﬂonufrm:\anlunof accident podchlazenim
Cardiac arrest from alternative
cause prior to cooling

* Avalanche burial < 60 min

Transport to nearest
appropriate hospital or
manage as per
supervising healthcare
provider

YES

Postresuscitacni péce

NO
Start CPR

« Transport to hospital with ECLS¢
« Do not terminate CPR

Prognozovani
(HOPE>10)

C der prog to \
determine benefit of ECLS No to any HOPE

* Prepare for multi-organ failure and * HOPE survival probability >10
need for ECLS respiratory support
* Post-resuscitation care

Yes to any
HOPE

Hypothermia IvV¢
Cardiac instability resolved + Rewarm with ECLS

« If ECLS not available within 6hrs, CPR and
non-ECLS rewarming in peripheral hospital

* Rewarm to core temperature > 32°C

Consider
termination of
CPR

NO ROSC
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Rozhodovaci proces — komprese hrudniku

Cardiac arrest confirmed

!

YES Mechanical chest compression NO
device available?

< Mechanical CPR > ‘ Manual CPR ‘

i

Necessity to transport and inability for continuous CPR

Confirmed core
temperature <20°

Core temp > 28°C,
patient warm

* Core temp <28°C or unknown
* Unequivocal hypothermic CA

Strongly consider Alternating 5 min CPR and Alternating 5 min CPR and
helicopter rescue or wait <5 min without CPR <10 min without CPR

for mechanical CPR

Silné doporuceni ¢ekat na HEMS

nebo mechanickou CPR 5 min CPR a < 5 minut bez CPR 5 min CPR a < 10 minut bez CPR
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Lavinova nehoda — rozhodovaci

proces

» EKG co nejdiive, idealné pred
manipulaci s pacientem

* Minimalni pohyby, zvazuj potencialni
trauma

» Transport do nejvhodnéjsi nemocnice

» Zvaz transport k ECLS u vhodnych
pacientt

= Lécba stavi nesouvisejicich s
lavinovou nehodou dle nejnovéjsich
doporuceni

Provider at the head of the patient when the face is exposed*

1

{ Assess airway patency ’
!

< 60 minutes p \ > 60 minutes
—\ Duration of burial /

=

Presumed asphyxia Possible hypothermia

Check for signs of life for Check for signs of life for

no more than 10 seconds® up to 1 minute*
I
! Avalanche 4
YES e : YES
victim with
Signs of life present?® . . 4| Siigns of life present?®

signs of life

NO cae NO

Start CPR as soon as possible©
Do not start CPR if all the following signs are present:

+ burial > 60 min et
» obstructed airway
+ asystole (if ECG is available)

|

Measure oesophageal temperature
as soon as possible

!

Use intermittent CPR algorithm
for decision making

Give five
rescue
breaths
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YES

Rozhodovaci proces — lavina ALS algoritmus

Lethal injuries® )

lNO

Discontinue /
Do not start CPR

®

Consider termination of
resuscitation if no ROSC

Duration of burial Sfter 90 i
> 60 min or
unknown  ye/pga or >30°C or
unknown unknown
ECG Oesophageal

temperature

Asystole

Witnessed

cardiac arrest?
NO
Patent /
. unknown
A|rway [ ——
Obstructed®

Termination of
resuscitation

< 30°C or unknown

ransport with ongoing

CPR to hospital with ECLS®

] |

(HOPE>10)

* Measure potassium

Iculate HOPE score!

PE

ion after ECLS

H®

SURVIVAL PROBABILITY
VITAL SIGNS

Estimation of the survival probabhility using
HOPE

Mobile Version

HOPE provides a prediction of the survival
probability in hypothermic cardiac arrest
patients undergoing Extra-Corporeal Life
Support (ECLS) rewarming.

HOPE is the result of an international collaborative project
initiated and led by the Emergency Department of the

University Hospital of Lausanne, Switzerland. The survival
probabilities range fram 0% to 100% chance of survival to
haspital discharge.

Acutoff of 10% to decide which hypothermic patients in
cardiac arrest would benefit or not from ECLS rewarming was
evaluated in an external validation study. The negative
predictive value of a HOPE probability < 10% was of 87%, and
the AUC under the ROC curve was of 0.825 which suggest
excellent discrimination. Of note, one is of course free 1o use a
different cut-off than the proposed threshold of 10% for
different subgroups of the population (e.g. for children).

Vék, pohlavi, asfyxie ano/ne, délka
KPR, K*, centrélni teplota

HOPE derivation study: Pasquier M, Hugli O, Paal
P, Darocha T, Blancher M, Husby P, Silfvast T,
Carron PN, Rousson V. Hypothermia outcome
prediction after extracorporeal life support for
hypothermic cardiac arrest patients: The HOPE
score. Resuscitation 2018.

HOPE external validation study: Pasquier M,
Rousson V, Darocha T, Bouzat P, Kosinski S,
Sawamoto K, Champigneulle B, Wiberg S,
Wanscher M, Brodmann Maeder M, Hugli O.
Hypothermia outcome prediction after
extracorporeal life support for hypothermic cardiac
arrest patients: An external validation of the
HOPE Score. Resuscitation 2019.

ERC Guidelines 2021: Carsten L, et al. Eurcpean
Resuscitation Council Guidelines 2021: Cardiac

arrest in special circumstances. Resuscitation
2021.

ICAR guidelines 2023: Pasquier M, et al. On-site
treatment of avalanche victims: 2023
recommendations of the ICAR MedCom.
Resuscitafion 2023.

This calculator is not CE certified and is not FDA approved.
HOPE is intended for educational and research purpose only,
relative to the prediction of the probability of survival in
hypothermic cardiac arrest patients undergoing ECLS
rewarming. HOPE should not be used in clinical practice.

hypothermiascore.org
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Meéreni teploty

Paal, Accidental hypothermia, 2021 Update

metoda vybaveni limitace Vhodnost IHCA/ OHCA
(centralnl teplota)

Dotyk dlané na torzo

Tympanicky (IR)

Epitympanicky
(termistor)

Esofagealni

Mocovy méchyt
(el. termistor)

Z4adné vybaveni, vysoka
negativni prediktivni
hodnota

Rychlé, neinvazivni,
hygienické

Dobra korelace s teplotou
arterialni krve, dokonce pfti
rychlém ochlazeni nebo
ohfati, pti spont. ventilaci

Dolni tfetina esofagu (40cm
cca), dobra korelace s art.
krvi, standard pro OHCA
intubované

Blizka korelace, vhodny pro
IHCA pouziti — velmi
rozsifené, + méfeni diurézy

Hruby odhad, nevhodné pro pouziti v
chladném prostredi

Nevhodné pro hypotermické pacienty,

nevhodné v chladném nebo horkém prostiedi,

chyba méfeni pfi $patné poloze, u$nim mazu
nebo zanétu, snéhu ve zvukovém kanalu,
nizka presnost

Nutny volny zvukovy kandl, dobra izolace a
fixace

Presné méteni, inserce miiZe provokovat
zvraceni a aspiraci, krvdceni z nosu, arytmie,
CA, riziko umisténi do trachey, relativni KI u
pacientt bez zajisténi DC

Zpozdéni béhem ochlazovani i ohfivani, ale
mensi nez u rektalni teploty, pokud
potiebujeme sledovat diurézu, aseptické
zavedeni

(OH)/ H
nevhodné/ ? (IH)
+ OH/ IH
N OH/ H
+ IH
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Available online at www.sciencedirect.com

Resuscitation @.ﬁ eaeerion

COUNCIL

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

. Czech Resuscitation Council

Clinical staging of accidental hypothermia:

Kdyz teplotu nelze zmérit e e s arnationat Commizsion for

Commentary and concepts

3

i

Mountain Emergency Medicine (ICAR MedCom)

ie HolzI""', Mathieu Pasquier "’

Nejnizsi prezivsi teplota:
» akcidentalni hypotermie: 11,8 °C

1 v ¢ 157 Martin E. Musi®"*, Alison Sheets*"°, Ken Zafren" ", He B 5o,
Table 5 - Swiss staging of accidental hypothermia. Petor Paal .,,‘i.f"_, O o o an Samen rmann Brugger
Stage Clinical Findings Core temperature (°C)

(if available)

Hypothermia | (mild) Conscious* 35-32°C
Hypothermia Il (moderate) Impaired consciousness® <32-28°C
Hypothermia Ill (severe) Unconscious*; vital signs present <28°C
Hypothermia IV Apparent death; Variable ™
(severe) Vital signs absent

" Consciousness may be impaired by comorbid illness (e.g. trauma, central nervous system pathology, toxic ingestion) or medications (e.g. sedatives, muscle
relaxants, opioids) independent of core temperature.
” The risk of cardiac arrest increases < 30 °C, older and sicker patients. Alternative causes should be considered. Some patients still have vital signs <24 °C.

Hypothermia I Hypothermia II Hypothermia III Hypothermia IV

"Unconscious” from AVPU
"Painful” or "Unconscious”
Clinical findings “Alert” from AVPU “Verbal" from AVPU from AVPU AND

Vital signs present
an=p No detectable vital signs

Risk of cardiac arrest Low High Hypothermic cardiac arrest

* indukovana hypotermie: 4 °C
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* Rizikové faktory: muzské pohlavi, vék 5-14 (4. pfic¢ina umrti v Evropé), vék > 50,
feky, kanaly, alkohol, uprchlictvi (nepiesné statistiky)

* Vétsina doporuceni je dobra praxe a expert opinion

* Ponofeni 5 - 10 minut a tonuti ve vodé < 6 °C - lepsi prognoza

* Voda > 6 °C - preziti nepravdépodobné po 30 min tonuti

* Voda < 6 °C - preziti nepravdépodobné po 9o min tonuti

* Poskozeni plic zavisi na znecisténi aspirované vody, salinita nema prokazanou
prediktivni hodnotu
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* Svédci - zachrana ze biehu

* FRvhodné zachranné techniky

* KPR ten, co nezachrarioval /vycerpani/

* Spinalni poranéni vzacné, SMR nema zdrzet vysetfeni vitalnich funkci a
zahajeni KPR

* Co nejrychleji volat ZZS

* Lepsi prognoza, pokud KPR zahdjena ventilaci (ventilace ve vodé, na ¢lunu jsou
proveditelné)

* Ne pevniné - ABC, KPR 5 vdechti, dale 30:2, ventilace klicova, OTI vs SGA - %
ROSC, nezlepsuje preziti a nezlepsuje neurologicky outcome za 1 mésic,
defibrilovatelny rytmus < 10%, kyslik!
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Zastava obehu pri sportu

* Incidence CA souvisejici se sportem nebo cvi¢enim 0.46 and 6.8 per 100,000 osob/ rok, cca1/3
prezije

e Vétsinou béhem rekreacnich sportti, za KPR ptihlizejicich v 75%

* Vevéku do 35 let - vrozené postizeni koronarnich tepen, maligni arytmie, nasleduje
myokarditida, nad 35 let — postiZeni koronarnich tepen, u muzi castéji, mezi 40 — 60 lety
preexistujici kardiomyopatie, u 22% se pficina nenajde

e Kli¢ k preziti: casna KPR, ¢asné podany defibrila¢ni vyboj, pfitomnost profesionalt = planovani
a implementace postupa BLS, v¢ AED

* Vyssi incidence je reportovana béhem zavodi u fotbalistd, z rekreac¢nich sporti u bézcti, v
télocvicné

eV pripadé CA + defibrilovatelny rytmus: min. 3 vyboje na misté/ htisti, zdravotnicky tym mtize
zvazit presun na domluveny RV point co nejbezpec¢néjsi a nejefektivnéjsi cestou. Pokud to
nelze, tak pokracovat na misté. Existence jasné pfedem deklarovanych postupt a plant.
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Zastava obehu pri sportu - prevence

* Neni konsenzus jaka preventivni vySetfeni jsou povinna
* MOV doporucuje kardiologicky screening

* ECS doporucuje 12ti svodové EKG pro vSechny mladé sportovce, AHA a ASC ne - neni
evidence

* Primarni prevence: anamnéza, fyzikalni vys., 12 sv. EKG

* Aplikace néjakych pravidel sleduje spise ekonomické cile nez preventivni zdravotni
perspektivu

* Projiné rutinni vySetfeni neni evidence, ale l1ze pfehlédnout vysoce rizikové anomalie
koronarnich tepen, aortopatie nebo adrenergné zprostfedkovanych arytmii

» U starsich atlett i rekreacnich sportovcti adaptovat screening na specifické
charakteristiky daného sportu a rizikovy profil sportovce
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MUDr. Jana Kubalovd, ==+ jana.kubalova@email.cz
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