z|zls // /)N
MK/ /)

... 0 lidech a pro lidi ... /

Redeni mimoradné udalosti s velkym
poctem (détskych) pacientl
s akcidentalni hypotermii

Anatolij Truhlar & Jana Kubalova

s prispénim ZZS Pardubického kraje, ZZS Kralovéhradeckého kraje, ZZS Jihomoravského kraje,
ZZS Olomouckého kraje, ZZS hl. m. Prahy a HZS Ceské republiky
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Struktura prezentace

* Interaktivni prezentace s hlasovanim divakul pres Slido
 www.sli.do nebo mobilni aplikace
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Tisnove volani na linku 155 = ¢

e 4. bfezna 2021, 14:45

* Oblacno, od SZ misty prehanky, od 1000 m srazky snéhové
* Denni teploty 8 az 12 °C, nocCni teploty 3 az -1 °C

e Vitr JZ o rychlosti 2 az 6 m/s

e Zapad slunce 17:41, konec obcanského soumraku 18:13
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osti?

Otazka ¢. 1: Co oCekavate na miste uda

* 1. Pravdépodobné se jedna o détskou hru nebo zlomyslné volani
2. Tezko hodnotit, dokud informaci nepotvrdi nékdo z dospélych

3. Tri déti, které budou vSechny vyzadovat okamzity transport
do vzdaleného vysoce specializovaného centra

* 4, Tri déti pod ledem, které budou nejspis nalezeny potapecem mrtvé

e
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Otazka C. 2: Jakeé vyjezdove skupiny vyslete
na zaklade tisnového volani?

e 1. 1x RV + HZS + PCR

2. 1x RV + 3x RZP + 1x LZS + HZS + PCR

e 3. 1x RV + 2x RZP + 3x LZS + HZS + PCR

e 4. HZS + PCR + ZZS nebo koroner po vytazeni nékoho z vody

s
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FAKTA O AKCIDENTALNI HYPOTERM I

» Centralni télesna teplota < 35 °C
 Vlysokeé riziko zastavy obéhu < 28 "C
« Letalni triada (hypotermie, acidéza, koagulopatie)

ALE

* Protektivni ucCinek — snizeni metabolismu a spotieby O, tkanémi
* Hypotermicka KPR — vySsSi Sanci na preziti
« Velmi dobry neurologicky vysledek (CPC 1) u prezivsich

e
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"o lidechaprotiai..
Otazka C. 3: Po prijezdu 1. vyjezdove skupmy
(5 mi iNi) na misto je nutne...

e 1. Pomoci hasicim a policistim s vytazenim déti z vody

e 2. Pfipravit si peclivé pomucky pro zahajeni KPR a ohrivani pacient(
3. Podat situacni hlaseni na ZOS vcetné informace o veku deéti
4. Privolat interventa a pripravit si listy o prohlidce zemrelého (3x)

//7 ilinka 155
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Otazka C. 4: Dalsi postup...

* 1. Co nejdrive provést intubaci (asfyxie), dale pokracovat v KPR 15:2
* 2. 5 uvodnich vdechi pomoci samorozpinaciho vaku s O, a KPR 15:2

* 3. Co nejdrive nalepit defibrilacni elektrody a v pripadé
defibrilovatelného rytmu podat vyboj jesté pred zahajenim KPR

* 4, Pri tonuti déle nez 20 minut se pri asystolii KPR nezahajuje

e
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New ERC Guidelines

The ERC Guidelines 2021 are now available!

View guidelines

Back to top

UMOP ||040S



(lirez/
e 7 JAK RESUSCITOVAT?

* Prioritou zajisténi kvalitni ventilace a oxygenace

* Trachealni intubace: ano a vcas (pokud zkuSeny |ékar)
e Je-li pochybnost zda zahajit KPR => resuscituj

* Predpokladas hypotermii? Jak ji zjistit?

* Hypotermie muze zpUsobit I rigiditu hrudniku (obtiznéjsi ventilace a
srdecni masaz)

e Zvaz mechanickou srdecni masaz (podle véku a vahy)

} tisiové linka 155
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Otazka €. 5: Odhadnéte télesnou hmotnos
ditéte ¢. 27

*1.<20kg
*2.20-25 kg
*3.25-30 kg
*4.>30kg
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Otazka €. 6: Provedeni defibrilace

ori hypotermii (dite 25 kg)

* 1. Defibrilace se pri hypotermické zastave provede maximalné 3x

* 2. Defibrilace se u hypotermie nikdy neprovadi, pfi nizké teploté
nebude vyboj ucinny a hrozi poskozeni myokardu

3. Defibrilace se vzhledem k hypotermii provadi nejvyssi defibrilacni
energii, ktera je na defibrilatoru dostupna

4, Energie vyboje bude u déti 4J/kg a pocet vybojl neni omezen

e
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Otazka C. 7: Adrenalin pri hypotermii

* 1. Z4dné léky se do ohFati pacienta na normalni teplotu > 35 st. nepodavaiji
e 2. Adrenalin se podava ve dvojnasobné davce kazdych 3 az 5 minut

* 3. Pri teploté 30-35 st. se adrenalin podava ve standardni davce 0,01
mg/kg, ale ve dvojnasobnych intervalech 610 min; pti teploté pod 30 st.
se adrenalin nepodava vibec

e 4, Adrenalin se podava v davkovani a intervalech shodné jako u
normotermického pacienta (0, 01mg/kg, max. jednotliva davka je 1 mg)

e
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FARMAKOTERAPIE

* Sinusova bradykardie je pri hypotermii fyziologicka
* Farmaka = pomalejsi metabolizmus
« <30°C NE adrenalin, NE atropin, NE amiodaron

* 30-35°C adrenalin ve dvojnasobnych intervalech
 >35°C standardni ALS nebo EPALS protokol

* Po ohrati pacienta obvykle spontanni verze na sinusovy rytmus

* Antiarytmika nejsou indikovana

} tisiové linka 155
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Otazka C. 8: Jak zmeérit télesnou teplotu?

1. Digitalnim teplomérem v axile
* 2. Digitalnim teplomérem v rektu
* 3. Tympanalnim teplomérem

e 4. Pohmatem na povrch trupu

} tisiové linka 155
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MERENI TEPLOTY

Pre-Hospital Core Temperature Measurement HIGH ALTITUDE MEDICINE & BIOLOGY
in Accidental and Therapeutic Hypothermia Volume 15, Number 2, 2014
2@ Mary Ann Liebert, Inc.
Giacomo Strapazzon, MD," Emily Procter, MSc,' Peter Paal, MD,? and Hermann Brugger, MD' DOI. 10.1089/ham20141008

» Centralni teplote nejvice odpovida dolni 1/3 jicna

« Tympanalni: termistorove vs. IR Cidlo, technika mereni!

* MoCovy mechyr a rektum: reaguji opozdene

« Optimalni teplomé&r pro PNP? Na ZZS v CR nedostupny...

e
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Deslarzes et al. Scandinavian Journal of Trauma, Resuscitation and . .
Emergency Medicine (2016) 24:16 Scandinavian Journal of Trauma,

DOI 10.1186/513049-016-0210-y Resuscitation and Emergency Medicine

ORIGINAL RESEARCH Open Access

An evaluation of the Swiss staging model @
for hypothermia using case reports from
the literature

T. Deslarzes'?, V. Rousson®, B. Yersin'~, B. Durrer* and M. Pasquier'*"

TABLE 3. STAGING OF HYPOTHERMIA

American Heart Association™ Uﬂii;’_fh Swiss®

=34°C Mild hypothermia 37610 =32°C  Mild hypothermia 35-32°C Hypothermia I (clearly
conscious, and
shivering)

34-30°C  Moderate hypothermia 32t >28°C  Moderate hypothermia § <32-28°C  Hypothermia I (impaired
consciousness, without

shivering)
<30°C Severe hypothermia 28 to »20°C  Severe hypothermia <28-24°C  Hypotherrma III
(unconscious)
<20°C Severe and profound <24°C  Hypothermia IV (minimal

hypothermia vital signs or apparent

death)

Sy anden Hoek et al., 2010: "Danzl, 2012: “Durrer et al., 2003: Gordon et al., 2014.



Table 2 Characteristics of fhe 183 patients included

Age in years, median (IQFR) 40 (17,60)

Temperature in °C, median (IQR) 252 (22,28)

3299 records identified through Medline
database searching and screened using
Sex male, n (%) 11 (61) title and abstract (Hypothermia, limit :
case reports, 1.2.2015)

T
First cardiac rhythm, n (3)

Asystole 36 (31)

Table 1 Swiss clinical staging of hypothermia

Brown et al, 2012 [1] Durrer et al, 2003 [4] Typical core temperature (°C)
Stage 1 Conscious, shivering Clear consciousness with shivering 35to 32
Stage 2 Impaired consciousness, not shivering Impaired consciousness without shivering <32to 28
Stage 3 Unconscious, not shivering, vital signs present Unconsciousness <2810 24
Stage 4 No vital signs Apparent death <24

There are minor differences between the original system developed Durrer et al. [4], and the most recent versions [1, 5]. Each dinical stage is associated with an

estimate of core body temperature

1 149 (814)
2or3 10 (5.5) 45 X

CPB: cardiopulmonary bypass; CPC [16]: cerebral perfformance categories
4 1 (05) : £

(1 =normal or slightly diminished cerebral function, 2= moderate cerebral
5 6 (33) disability, 3 =severe cerebral disability, 4 = coma or vegetative state, 5= brain
Missing information 17 93) dead); ECMO: extracorporeal membrane oxygenation; IQR: interquartile range

Table 3 Correspondence between clinical stage and the measured temperature for the 183 cases. The increase in the percentage of
cases classified correctly at higher stages was globally non-significant in a chi-square test (p =0.48) due to the small number of patients

in the Stage 1 and Stage 2 groups. T° = core body temperature in °C

>32T° <35 =28T°<32 >24T<28 T°<24 overall N @) mean Tx5D?

95 % (I for mean

95 % prediction interval®

Stage 1, n (%) @ 3] 0 0 10 (55) 313422 26.7-329 26.9-35.7
Stage 2, n (%) 3 @ 8 2 24 (13.1) 283+32 270-296 22.0-346
Stage3, n (%) 3 12 @ 20 68 (37.2) 256432 249-264 19.3-320
Stage 4, n (%) O 9 25 81 (443) 27443 21.7-236 140314

*In nine cases, we retained the lowest temperature of the thermometer as the actual temperature
P95 9% prediction intervals were calculated assuming normality as mean + 25D
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Available online at www.sciencedirect.com
.. 0 lidech a pro lidi ... /
= \ journal homepage: www.elsevier.com/locate/resuscitation
. 7 X 7 /
R V I d Ova n e SV C a rS ke Commentary and concepts
e y Clinical staging of accidental hypothermia: i)

The Revised Swiss System —

S ké rova, n Il h y p Ote r m i e Recommendation of the International Commission for

Mountain Emergency Medicine (ICAR MedCom)

Resuscitation

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

RESUSCITATION162(2021) 182 -187

Table 2- Comparisonbetweenthe original Swiss staging system for
System. AVPU — Alert, Verbal, Pain, Unresponsive.

lhypothermiaand the Revised Swiss

Original Swiss System ' Clinical findings Revised Swiss System Risk of hypothermic
(estimated core temperature) cardiac arrest
Stage 1 Clear consciousness with shivering (3532 °C) “Alert” from AVPU Low
Stage 2 Impaired consciousness without shivering (32 “Verbal” from AVPU Moderate
-28°C)
Stage 3 Unconsciousness (2824 °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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Otazka C. 9: Kdy ukoncCime KPR?

* 1. Po 20 minutach ALS/EPALS, pokud celou dobu pretrvava asystolie
2. Pri hypotermii se délka KPR prodluzuje na 60—-90 minut
* 3. KPR je mozné ukoncit pfri refrakterni fibrilaci komor

e 4. KPR Ize ukoncit az po ohrati pacienta na normalni télesnou teplotu
(> 35 st.), pokud nedojde k ROSC

e
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Otazka ¢. 10: Ci

ova nemocnice (dite 25 kg)?

* 1. Nejblizsi détské ARO/JIP s moznosti UPV (FN Hradec Kralové)

e 2. Jakakoliv nemocnice s mimotélnim obéhem (FN Hradec Kralové)
* 3. Nemocnice vybavena pro mimotélni KPR u déti (VFN Praha)

e 4. Jakékoliv nejbliz&i ARO/JIP (Nemocnice Usti nad Orlici)

} tisiové linka 155
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Core temperature <35°C or cold to touch

Vital signs present

Impaired consciousness - Obvious signs off irreversible

death (1)

- Valid DNR order Consider withholding
- Conditions unsafe for rescuer or termination of CPR

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

Transport to nearest Prehospital cardiac instal
hospital if injured; - SBP <90 mm Hg (2)
consider onsite or hospital - Cardiocirculatory instability
treatment if uninjured - Core temperature <32°Ciin old
and multimorbid or <30°Cin
young and healthy - Start CPR, do not delay transport
- If continuous CPR is not
HTI1(3) S —— possible, consider intermittent
- Warm environment and noToAL VESTO ANY or delayed CPR in difficult or
dry clothing dangerous rescue
- Warm sweet drinks - Airway management

NOTOALL

- Active movement - Core temperature <30°C max.
Transport to nearest Transport to hospital 3 defibrillations, no epinephrine
appropriate hospital ‘ with ECLS (4) - Gather information of

mechanism of accident

HT llor 1l (3)
- Minimal and cautious movements to avoid rescue collapse : ;
- Prevent further heat loss . appropriate hospital or
8 o . 8 : . cooling
- Active external and minimally invasive rewarming techniques (5) - Avalanche burial <60 min (EIAEISIS E8 [PIE7
- Airway management as required supervising MD

Cardiac arrest from

% Transport to nearest
alternative cause prior to

Transport to hospital with ECLS
(4); do NOT terminate CPR

Consider prognostication to
determine benefit of ECLS (6)
- HOPE survival probability =10
-ICE score <12

NO TO ANY

YES TO ANY

CARDIAC
INSTA- HT IV (3)

5 LA - Rewarm with ECLS
- Prepare for multi-organ RESOLVED [ S s NO ROSC

failu‘re and need for ECLS hrs, CPR and non-ECLS rewar- Consider termination
respiratory support of CPR
- Post-resuscitation care

ming in peripheral hospital
- Rewarm to core temperature

232°C
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... o lidech a pro lidi ... / TRANSPORT KAM? w
* HT | — nejblizSi nemocnice, prip. ponechani na misté

e HT Il a lll

e kardialni nestabilita (TKs < 90 mmHg, TT < 30 °C, arytmie) = ECLS
 kardidlni stabilita = ARO/JIP nejblizsi nemocnice

 HT IV — zahajeni KPR (pokud absence smrtelnych poranéni) = ECLS

Paal et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine N A
(2016) 24:111 Scandinavian Journal of Trauma,

DOI 10.1186/513049-016-0303-7 Resuscitation and Emergency Medicine

Accidental hypothermia—an update L

The content of this review is endorsed by the
International Commission for Mountain Emergency
Medicine (ICAR MEDCOM)

Peter Paal'*>"®, Les Gordon®®, Giacomo Strapazzon®, Monika Brodmann Maeder*®”, Gabﬂe\ Putzer',
Beat Wa\pc;th8 M\chae\ Wamscher . Doug Brown1°, Mlchael Holzer'", Gregor Broessner'? and Hermann Brugger'®
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Ledoux and Saint Leger Scandinavian Journal of Trauma, Resuscitation and Emergency " .
Medicine  (2020) 28:30 Scandinavian Journal of Trauma,

https://doi.org/10.1186/513049-020-00723y Resuscitation and Emergency Medicine

CASE REPORT

Therapeutic management of severe
hypothermia with veno-arterial ECMO:
where do we stand? Case report and
review of the current literature

Table 2 Studies presented in discussion who compared results of ECLS P
Studies Type of study Number of Patients ECLS Survival wkh good
neurologicaNoutcome (%)
Althaus et al. [8] Cases report 3 3CPB 3 (100)
Ruttman et al. [9] Retrospective cohort 59 25 VA ECMO 9 (36)
34 CPB 30
Kosinski et al. [10] Retrospective cohort 31 31 VA ECMO 16 (52)
Mair et al. [11] Retrospective cohort 22 22 CPB 2(9)
Pasquier et al. [12] Review of literature 286 85 VA ECMO 36 (42)
201 CPB 70 (35)
Saczkowski et al. [13] Review of literature 658 290 VA ECMO 144 (50)
368 CPB 121 (33)

ECLS Extracorporeal life support, CPB cardiopulmonary bypass, VA-ECMO veno-arterial extracorporeal membrane oxygenation \_/



z|zls // /)N
JIMIK/ /]

... o lidech a pro lidi ... /

Otazka C. 11: Jak zajistim transport?

e 1. Transport vrtulnikem LZS neni vhodny, protoze nelze pokracovat v
kvalitni resuscitaci a defibrilovat za letu

e 2. Vrtulnikem LZS za kontinualni resuscitace vzhledem ke vzdalenosti do
cilové nemocnice

3. Sanitkou, protoze je mozné provadeéet intermitentni KPR (5 minut kvalitni
stlacovani hrudniku a 5 minut jizda)

e 4, Transport za kontinualni KPR je mozné provadét kvalitné pouze pomoci

pristroje pro mechanickou srdeCni masaz
//7
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ICP

Mechanical CPR

Core temp >28°C,
patient warm

Strongly consider HEMS or
wait for mechanical CPR

Co to je intermitentni KPR?

qou—"\ﬁké Zéchraﬂna-

DELAYED AND INTERMITTENT CPR IN HYPOTHERMIC PATIENTS WHEN
CONTINUQUS CPR IS NOT POSSIBLE DURING DIFFICULT RESCUE MISSIONS

Cardiac arrest confirmed

Mechanical chest compression device available?

Necessity to transport and inability for continuous CPR

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

Alternating 5 min CPR and
<5 min without CPR

Manual CPR

Confirmed core
temperature <20°C

Alternating 5 min CPR and
=210 min without CPR

(@)

EUROPEAN
RESUSCITATION

Auailabie oniline &1 v sciencedirect com

Journat www.alsavinr

Resuscitation @@Zﬁ?ﬁ’;‘fm

COUNCIL

European Resuscitation Counclil Guidelines 2021:
Cardiac arrest in ial cir t

Lo

Carsten Lott™*, Anatolij Truhlar *, Annette Alfonzo®, Alessandro Barelli®,
Violeta 1 !, Jochen Hi , 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 '
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Otazka ¢. 12: Poradi odsunu do nemocnic?

e 1. Poradi podle ¢asu KPR do ECPR | Teplota v PNP

vytazeni z vody 1-2-3 Tonuti > 30 min

* 2. Pofadi podle vstupniho 1 2010 EKG VE Tymp. 20 st.
rytmu 1-3-2 , _

. 22 di bodle vék N 011 Tonuti > 30 min .
3. Porﬁ | podie VerU EKG asystolie '
(mensi télo se rychleji _
ochlazuje) 3—2-1 : 2013 Tonuti > 50 min i B

* 4, Poradi podle teploty EXEY

} tisiové linka 155



















HOPE = 10 | www.hypothermiascore.org

EUROPEAN
RESUSCITATION
COUNCIL
wil Swisscom F 21:03 97°% () 4 sil Swisscom ¥ 21:04 97% (W) #
8 urg-admin.ch
= & urg-admin.ch ¢ -

HSPE

Hypothermia Outcome Prediction after ECLS

Hypothermia Outcome
Prediction after
Extracorporeal Life
Support for Hypothermic
Cardiac Arrest Patients.
The HOPE Score.

Mobile Version Q-

The HOPE score is the result of an international
collaborative project initiated and led by the
Emergency Department of the University
Hospital of Lausanne, Switzerland.

The HOPE score provides a prediction of the

< LI

l

Age (in years)

Gender

Male Female

Hypothermia

with asphyxia (head fully covered by
water or snow)

without asphyxia (immersion, outdoor
or indoor cold exposure)

CPR duration (min)

0)

«il Swisscom F 21:05
& urg-admin.ch

97% [ 4
Serum Potassium (mmol/L)

(i) Serum potassium level at admission

Temperature scale
Fahrenheit

Temperature

(0)

--> Click here to get the HOPE survival
probability <--

0

reset
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@ | ResusciraTion ICE score < 12 | event. K* <12 mmol/L

R.5. Soczkowski et al Resuscitation 127 (2018) 51-57

A: ICE Survival Score Point Allocation B: Survival with Good Neurologic Outcome
Characteristic Points
o
E -
Gender
male 0 a {
2
female -3 —_
£
Asphyxiation o3
c
no 0 g:;
L=
yes 5 g"'
@
. , A
Serum Potassium (mmolliter) Q
&
<5 0] {
310 5 I
c —
=10 10 -3 0 2 5 7 10 12&15
ICE Survival Score
Total point range -3to 15



KPRAOECPR | Teplota Vysledek

1 2010
2 2011
3 2013
4 2010
5 2008

Tonuti > 30 min
EKG VF
KPR 128 min

Tonuti > 30 min
EKG asystolie
KPR ? min

Tonuti > 5o min
EKG VF
KPR 238 min

(Tymp. 20 st.)
22,5 st.

(Tymp. 18 st.)
17,3 st.

Hypot. 1. st.
Hypot. 1. st.

31
mmol/L

3,3
mmol/L

Praha: VA ECMO,
ROSC, prechodné
extubovan, t.C. TS

Brno: exitus
po ohrevu na 34 st.
bez ROSC

Olomouc: CPB,
ROSC, extubovan,
hyperbaroxie

Prop. z JIP do 24 h
Prop. zJIP do 24 h
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Praesto Fjord, Dansko, 21. unora 2011

e 13 studentu a 2 ucitelé po dobu
108—-169 min ponoreni v morské
vodé 2 °C po prevraceni draci lodé

* 7 KPR (max. 2,5 hod)

* Télesna teplota 15,5-20,2 °C

* 6 osob transportovano LZS

e 7 0sob ECMO v ¢ase 178-241 min

e 7 osob prezilo, ztoho 6 osob CPC 1-2

Wanscher . Outcome of accidental hypothermia with or without circulatory arrest
Experience from the Danish Praestg Fjord boating accident. Resuscitation 201:

« 12 adolescents 2 adults leaves Praesto harbor |
in a dragon boat

-

» The boat capsizes during attempt to turn, and |
all ococupants are immersed in 2°C saltwater

« A 16 year old girl manage to swim ashore and
alerts emergency services

e First unconscious victim rescued by
emergency services

* First victim started on extracorporeal
circulation

* Last of 7 victims with circulatory arrest
started on extracorporeal circulation

Y
¥
:
¥

o

A
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Ale tonuti???
3. nejcastéjsi pricina umrti z vnéjsi priciny: 450 000 obéti/rok

* Pokud teplota vody nad 6 °C,
preziti nepravdépodobné pokud doba pod vodou > 30 min

* Pokud teplota vody 6 °C nebo méné,
preziti nepravdépodobné pokud doba pod vodou > 90 min

Deakine CD. Drowning: more hope for patients, less hope for guidelines. Resuscitation 2012
Tipton MJ, et al. Resuscitation 2011;82:819-24

Svédsko: 1mé&siéni pFeZiti po tonuti 5,6 % (14/250)

Claesson A. Characteristics of lifesaving from drowning by the Swedish Rescue Services. Resuscitation 2012

& 4
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Pouceni na zaver

* No one is dead until warm and dead

e Optimalni lécbou hypotermické zastavy
obéhu je mimotélni KPR

* A chain is only as strong as its weakest link

* Pouzijte HOPE nebo ICE skdre
pro rozhodnuti o zahajeni mimoteélni KPR

* It takes a system to save a life!

s
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