A

S Aws AFGROTI SUPREN (£} ESTO

~Jégkorszak”?

- avagy accidentalis hypothermia ellatasa az SBO-n

Dr. Kiss Domonkos
Csolnoky Ferenc Veszprém Megyei Kérhaz SBO

MRT ALS Instruktor
Magyar Maltai Szeretetszolgalat Mentbszolgalata

OMSz Mentémotoros Szolgalat

MSOTKE X. Kongresszusa
Bp. 2011. november 4-5.



QMUS EGROT SUPRENA ESTO
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Jellemzok

O Kevés eset

O ITO-felvételek 0,4%-a 20 év alatt (Parizs)
= Vassal T. et al., Chest: 2001/120

O Sulyos hypothermia 75 f6/10 év (Helsinki)
= Sjlfvast T. et al., Resuscitation: 2003/59

O Keveés evidencia / RCT nincs /allatkisérletes adatok

00 Inhomogén betegcsoport

O Immerzid, lavinak, trauma, intox., 6regek vs. fiatalok,
gyerekek, hajlektalanok, stb.

[0 Specialis terapiak elérhetosége valtozo
[0 CPB, dialysis, PL, stb.

[0 Sokszor jo prognosis, akar reszuszcitacios helyzetekben is
= Wik L. et al., Resuscitation: 2005/66

MSOTKE ‘'11. 11. 4-5. dr. Kiss Domonkos, dr. Marton 2
Dezs6 Veszprém Megyei Kérhaz



i)

Voo

[ = ry m
FIZIOlOg iad E.L Lloyd/ Resuscitation 32 {1996 )

0 Folyadekhaztartas [ VF

m ,hideg diuresis” B Hypotermiaban a myocardium O2
0 ADH-rezisztencia szUkseglete csokken
[0 Tubularis valtozasok B Mechanikus ingerek
B immerzid provokalhatjak
OO0 Vasocontrictio O Alkalodzis provokalja?
O Hydrostaticus nyomas 0 Resp. acidosis véd?
B Netto B Gyors korrekcidk provokalhatjak
folyadekveszteség
gl - O ,,afterdrop”?
m ,shift” az IV-bol az EC _ =— ——
és IC terekbe B Szimpla hokicserelodes
O Rectumban inkabb, szivben kevésbé

B \Visszamelegitéssel
megszunik
O IV tér megnd (akar 130%)

észlelheto

B Normalis jelenség
O Gyors kih{lésnél inkabb
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Patofiziologia szerinti -

felosztas
O ,,Akut” N
(immerzios)
hypothermia =
B ,vizbe esettek”
O , Kimeriiléses” =
hypothermia =

B ,hegymaszok”
O ,,Kronikus”

O
hypothermia
m Idosek, flutetlen u
lakasban

Guly H., Resuscitation: 2011/82

st SUPRENA ESTO

Gyors kihilés, nagy hideg-
stressz miatt
Megtartott tartalekok

Kisebb hideg is elég
JelentOs folyadékvesztes igy
hypovolaemia lehet mar
(visszamelegités)

Lassan alakul ki (napok)

O Kis hideg is elég

Jelentos folyadéek ,shift”

O Visszamelegitéskor oedema-
veszély
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HaléIOkOk EL Llayd/ Resuscitation 32 { 1996

[0 Non-cardiogen 0 Konzekvencia:
tiidooedema B Oxigén kell
B Lsd. folyadék-shiftek B Intenziv korilmények
B Agyoedema is O sz.sz. IPPV
O Gyakrabban a ,kronikus” B Extracorporalis eljarasok
tipusnal

elérhetosege
L1 VF

0 Hypoxia/asphyxia  pee dieslowly inthe cold but inappropriate -
B Reszketes akar 400%-ra

noveli az oxigén-igényt  gregsive treatment can kill quickly.
B O2-disszoc. gbrbe balra

tolodik
B tarsbetegségek
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Diagnozis
Fizikalisan Tiinettan
B ,a beteg hideg” B félrevezeto lehet,
O Haton (ITLS) inkabb csak
O Axillakban figyelemfelhivasra
Homeéreés EKG

[0 Fahrenheit ‘1714 =
B =
0 Wunderlich ‘1868 J-hullamok

0/ -
B Kh.-ban: rectalis csak kb. 80 /o bén
O vs. cardialis? B nem-specifikus jel
[0 Oesophagealis a OO0 SAV, sepsis, inf.

~gold standard B monitorizalas!
B Prehosp.: tymp.
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Hypothermia I: patient alert, shivering (core temperature about 35-32°C [95-89.6°F])

| B |
I u n etta n Hypothermia II: patient drowsy, non-shivering (core temperature about 32-28°C [89.6-82.4°F])

Hypothermia lil: patient unconscious (core temperature about 28-24°C [82.4-75.2°F))
Hypothermia IV: patient not breathing (core temperature < 24°C [< 75.2°F))

Tlunetek "|_40¢c recommended water temp.
; for immersion rewarmimg
32-35 C Amnesia, zavartsag, dysarthria,
enyhe” hideg bér, remegés,
/4

hyperventilacio, tachycardia,
hideg-diuresis 37c normal core temp.

, , . 35c symptoms of hypothermia
28-32 C Remeges leall, lethargia,

moderalt” Pradypnoe, bradycardia,

o= 33c skin temp.
pitvarfibrillacio

_31c unconcious but responds to

stimulation
, : , 30c coma

<28 C Comatosus allapot, pupillatagulat,

’ " sulyosbod6 bradycardia, 28¢ death
»Sulyos hypotensio, oliguria, VF veszélye

no

24 C alatt Apnoe, asystolia
MSOTKE ‘'11. 11. 4-5. dr. Kiss Domonkos, dr. Marton 7
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J wave

V 4

Osborne Waves or “J-Waves”

Here we see the Osborn waves of
severe hypothermia (blue arrows).

The rhythm is atrial fibrillation.
Bradycardia is present.
The QT/QTc is prolonged.

The patient's core temperature
was measured at 76°F (24°C).

ems12lead.com
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Differencialdiagnosztikai‘~

~buktatok”

Trauma, majd
hypothermia
CVI, majd
hypothermia
Szubmerzio (igy
hypoxia), majd
hypothermia

Intoxicatio és
hypothermia

sy

Endokrin
elterések és
hypothermia

B Hypothyreosis
0 Mixoedemas coma
[ Rossz prognosis

B Mellékvese-elégt.
B Ehezés és
hypothermia
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Visszamelegites
[0 Spontan O Feliileti melegités
B Megtartott B Vazokonstrikciot oldja
metabolizmus kell O Collapsus!
B Teoretikusan mindig B Reszketést szlinteti
lehetséges 00 02 igény csdkken
O HOvesztés B CPR, vagy rossz
minimalizalasa kell keringés soran
m Légzés, fej! ineffektiv
O Inkabb ,akut”, vagy O Nincs bérkeringés
,kronikus” esetekben O Egési sériilések
= Utobbinal nagyon B Kooperacio kellhet

lassan! (0,5 C/6)

— . O Pl flird6hoz
0 Hasznaljuk ki!
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,,Active core

tensive care monitoring. The best method

r ew a rm i n g 44 mﬁ.dﬂmnds on the environment, and what is
O Légutak O (Peritonealis lavage
melegitése (AW) B 45 C-os sboldattal
B egyszerd B 15 percenként csere
0O ,felig passziv” B M3&j, nagyerek, rekesz
O akar prehosp. is \_  melegitése =
B Bi : :
Biztonsagos O Gyomor, hdlyag,
[0 alacsonyabb a ey 17y 7
mortalitas a passziv pleura, stb. oblitese
modszerekenel B Kevésbé hatékonyak

B 40-45C-o0s parasitott
levegd/oxigén

O Meleg infuzidk
|

B Nehézkesek lehetnek

O Cardio-pulm. bypass
B Nagyon hatekony (CPR)
= Grhetd

MSOTKE ‘'11. 11. 4-5. dr. Kiss Domonkos, dr. Marton 11
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Visszamelegiteési

technikak

Passziv (spontan)

Aktiv kiilso

Aktiv ,,core”

MSOTKE '11. 11. 4-5.

- csak enyhe
hypothermiaban, kooperalo
betegnél

- meleg levegods ,takaro”
- h6sugarzd, meleg
~palackok”, stb.

- melegvizes (40-45 C)
kar-lab (test?) ,flirdo”

- meleg (40-42 C) infuziok
- melegitett belélegzett
leveg0 (mar prehosp.!)

- hélyag-, gyomor-,
pleuralis-, peritonealis
lavage

- hemodialysis (HD),
cardiopulm. bypass (CPB)

dr. Kiss Domonkos, dr. Marton
Dezs6 Veszprém Megyei Kérhaz

Hatékonysag

In.: Roppolo et al.: Emergency Medicine Handbook, Mosby 2007

0,5-2C /oéra

2-2,5C /ora

- Levego: 1-2,5 C /ora

- Infaziok: 2,5-3 C /ora
- Peritonealis lavage:
akar 6 C /ora

- Hemodialysis: 6 C /o0ra
- CPB: kb. 10 C /o6ra

12
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Hypothermia és CPR

Resuscitation 81 {2010) 1219-1276

Contents lists available at ScienceDirect
RESUSCTTATION

Resuscitation

Journal homepage: www.elsevier.com/locate/resuscitation -

European Resuscitation Council Guidelines for Resuscitation 2010
Section 1. Executive summary

Jerry P. Nolan®*, Jasmeet Soar®, David A. Zideman®, Dominique Biarent_”, Leo L Bossaert®,
Charles Deakin, Rudolph W. Koster8, Jonathan Wyllie", Bernd Béttigeri,
on behalf of the ERC Guidelines Writing Group'

than 28°C)."™ In a hypothermic patient, no signs of life alone is
unreliable fordeclaring death. In the pre-hospital setting, resuscita-
tion should be withheld only if the cause of a cardiac arrestis clearly

attributable to alethal injury, fatal illness, prolonged asphyxia, or if

© CNESE 15 INCompressiple, 1 Principles of preventon, basic
and advanced life support apply to the hypothermic patient. Use the

BLS-AED: nincs valtozas
Defib.: 30 C alatt max. 3 sokk

B Non-VF aritmiak alt. a melegitéssel
oldédnak

Gyogyszerek:

B 30 C alatt ne, azt elérve

®m Dupla id6kézonként az ajanlott
ddzisban

Pacemaker:

B Csak visszamelegités utan is
fennall6, OMG+ bradycardiaban

B Hideg betegen transvenosust NE

Post-ROSC:

B Ugyanaz (incl. th.-s hypothermia)
B Prolongalt resuscitatio
m CPB?

MSOTKE *11. 11. 4-5.
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Resuscitation (2008) 78, 21-2%

available at www.sciencedirect.com

e
*s* ScienceDirect

journal hamepage: www.slsevier.com/locate/resuscitation
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REVIEW
Anti-arrhythmic and vasopressor medications for
the treatment of ventricular fibrillation in severe
hypothermia: A systematic review of the literature™
. . . Charles R. Wira®*, Joseph U. Becker?, Gerard Martin®, Michael W. Donnino®
Table & Survey of human accidental hypothermia cardiac arrest cases with administration of vascactive or anti-arrhythmic medications
Manuscript Age eC Initial rbythm Medication (route) Patient outcome Comments
Husby (1990} 51 rr Asystole Lidocaine (MD) Survived neurologically Intact Lidocaine given at 31.5°C for VF with
chemical ROSC. Rewarming with cardiac
bypass
Dobson (1996) 31 months 14.2 PEA EPI (ETT) Lidocaine (1C) Survived neurologically Intact EFI given via endotracheal tube— initially
unsuccess. Cardiopulmonary bypass
performed. On bypass at 24°C WF
comverted by lidocaine and defibrillation
Winegard (1997) 19 22 MSR (12 BPM) EPI (V) Atropine (V) Survived with miner neurclogic sequelas Bradycardia — PEA — VF. IV meds given
after onset of VF at 22 “C. ROSC 1:26 h
after meds at 29.5°C. Rewarming via
gastric/pleurals peritoneal lavage
Brunstte (2000) 63 30.3 MSR (112 BPM) EP1 {IC) Survived to be neurologically intact, but Cardiac arrest in Emergency Room.
died in hospital of cancer related causes Temperature nadir at 29.4°C. Intracardiac
EPI and defibrillation at 31.8°C with
immeadiate ROSC
Sumann (2003 19 r Asystole EPI (V) VP (V) ROSC, died hospital day #15 Mo response to 2 mg IV EPl. ROSC after 40
U IV VP. Died of Multi-organ failure
Lienhart (2005) 20 months 29.4 PEA EPI (ETT, W) VP {IV) Atropine {IV) Survived with minor neurclogic sequelas 2 doses of EPI via endotracheal tube. ROSC
30s after W EPI and VP
Eich {2005) 3 7.2 PEA EPI1 (V) Survived with miner neurclogic sequelas Alternating PEA/WFE Refractory to IV EPI
and defibrillation. Rewarming via
cardiopulmonary bypass
Tiruvoipati (2005) 55 24 MND Anti-arrhythmic Drugs (MD) Suryived neurologically Intact Anti-arrhythmic Drugs not specified. VF
refractory te anti-arrhythmic drugs. CPR
performed for 2:20 h total then ECMO
Curry (2005) 43 23.9 MSR (ND BPM) EP1 {MD) survived neurologically Intact Developed Asystole in ER, given EPI. VF
developed afterwards, refractory to
defibrillation. Placed on bypass
Incagnoli (2006) 50 22 Asystole EPI (ETT, IV} Survived neurologically Intact EPI via endotracheal tube then IV ROSC

after EPI, then refractory VF Rewarming
with bypass

Abbreviations: IV = intravenous, ETT = endotracheal tube, IC =intracardiac injection, NSR=normal sinus riwthm, EPM = beats per minute, ND = not documented.

Vasopressin

Total
VP +AMIO

Low-dose EP1+AMIO

All Vasopressors®

Krismer (2000}
Schwarz (2002)
Schwarz (2003)

Schwarz (2003)
Wira (2006)

(= N = =] o o o

-
~ D~ o~

10
35

12

0
10
26

5

8

7

20 0

B 0
1 30
42 17

60

0
M
62

<0.0001
1.0
0.0075
<0.0001

# The cumulative results of all studies administering EPl and VP (all doses) compared to placebo control groups: Kornberger (2001); Krismer (2000); Schwarz (2002); Schwarz (2003 );

Wira (2006).
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Szovodmenyek

Coagulopathia O In-hosp. kaliumszint,
: mint prognosztikus

thmuszayarok e

Non-card|ogen B 12 mmol/l felett rossz

tidooedema prognosis

B ECMO? B Els6sorban lavinaknal

vizsgaltak...
Kevert aC|dOS|S authors concluded that, although “a decision to continue or termi-

nate resuscitation in a hypothermic arrest victim cannot be made
IO NZavaro k based on laboratory parameters”, “they can be used to confirm or
question the decision to terminate resuscitation based on clinical

B hyperkaliaemia jusment.
F0|ya d é k'tltl ItOItéS I, Boyd et al. / Resusctation 81 (2010) 645-652
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Prognosztika?

100

Hospial survival %

Quartile

PaCo2
(kPa)

MSOTKE '11. 11. 4-5.

t

Survivors 14 (B1%) Monsurvivors 9 (39%) P value
Males/females 1173 81 1.5.
Mge (years) 41.5 {32.5-53.2) 58 (55.5-GE) n.01
VE/PEAASY 117043 47174 I.5.
Exposure/immersion/submersion #/5/1 1/6/2 I.5.
Prehospital CPE (min) 32.5 (22-53.79) 40 (30-64) .5,
Total CPE time (min) 64.5 (43.75-90.5) T0 (G2.5-109) 1.5,
Core temperature (*C) 23.5 (22.4-25.6) 26 (22 20.8) I.5.
CPEB time (min) 13T (109 150 138 {(130-178.5) 5.
pH 6.92 (6.77-7.05) G.66 (6.58-6.80) 001
PaC0; (kPa) 6.3 (5.3-8.6) 1006 (8.4-13) 0.0z
BE 22.2(—14.1-25.3) 26.1 (- 25.2-27.7) 1.5,
S-K (mmal1) 36(3.1-4.1) 5.0 (3.8-6.6) 0.007

Walues are median and interquartile range. VF. ventricular fibrillation: PEA, pulseless electrical activity: ASY, asystole; CPB. cardiopulmonary

hvnags: BE . hase awienss

T Silfvase, V. Perrili [ Resuscitation 59 (2003 ) 255200 280

a0

&0

20

1 2 3

Quartiless Artarial PCO2

1 2

2.6-58 6.0-7.2

3

8397

4

10.5-18.9

100

&0

]

Hospital survival %

= 3 H

Quartiles/Serum potassium

Quartile 1 2 a 4

S- patassium 2532 3437

(mmall}

aAass0 556.9

Magas PaCO2 és SekK
asphyxiara utalnak...

In: Silfvast T. et al.

Resuscitation: 2003/59

Fig. 3. Survival from cardiac arrest due to accidental hypothermia in relation to arterial pCO; and serum potassium.

dr. Kiss Domonkos, dr. Marton
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Diszpozicio

[0 Enyhe
hypothermia

B Hazamehet, ha
otthoni ellatasa
biztositott

[0 Kozepes és sulyos
B Monitorizalt agyon
(30-32 C alatt VF-
veszely megnod)
B |ehetbleg minimalis
mozgatas, irritacio

[0 CPR: centrumba?

MSOTKE '11. 11. 4-5. dr. Kiss Domonkos, dr. Marton 17
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Kérdesek

0 Hypoxia tartama,
sulyossaga?
B Prognosis-becslése?
B Hideg viz vs. lavinak

O Kronikus
hypothermiaban az
ok?

0 Visszamelegités
sebessége?

m Alt. gyorsan ajanljék, de
nincs evidencia.
B Vs: post-resus. HT: lassu

EAL

v

L’Q AEGROTE SUPREMA [EX ES’I‘O

\
v

Reszuszcitacioban
mech. eszkozok?

B Prolongalt (akar érak) CPR
B LUCAS ?/!

Nehezen hozzaférheto
terapiak:

m Pl CPB: kiknek?

m Hypothermia-centrum (-ok)?
®m Transzport?

MSOTKE \ﬁl_iﬁzil_lgﬁ_elegltes...
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AFGROTI SUPRE
Resuscitation from accidental hypothermia of 13-7°C with circulatory arrest ;LUS AEGRO . [Ex EST
)

Mads Gilbert, Rolf Busund, Arne Skagseth, Paul fige Nilsen, Jan P Solbg THE LANCET » Vol 355 = January 20, 2000 5 A 0

Esetismertetées/referatum

O 18:20 29 éves no

m ,Off-piste” sielés k6zben

B Befagyott vizesésbe szorul
O Folyamatos, jéghideg viz mossa

B Sikertelen kimentési kisérletek a tarsaktol
B 18:27 mentohivas

0 19:00 nem mozog

O 19:39 mentocsapat megerkezik
B Kimenteés
B BLS kezdddik

0 19:56 mentohelikopter érkezik
B ALS, majd CPR folyamatosan

14 14 14 14
‘O 21:10 korhazba érkezes
|

MSOTKE ‘'11. 11. 4-5. dr. Kiss Domonkos, dr. Marton 19
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Resuscitation from accidental hypothermia of 13-7°C with circulatory arrest 5

Mads Gilbert, Rolf Busund, Arne Skagseth, Paul fige Nilsen, Jan P Solbg THE LANCET » Vol 355 = January 20, 2000 oy

ALUS AEGROTE SUPREMA [Ex ESTO

Esetismertetés/folytatas

O 21:10 érkezés a korhazba

B Azonnali szallitas a mUtobe
B Folyamatos manualls CPR

L oW al “a N~ T - — - - e o

F'harj.-ngeal temperature (°C) 14 4 15.2 250 376 ar-4
Rectal temperature (°C) 14-4 137 14.2 360 254

° LI 1rect. es rpnaryng. 14,4 C
O Elokészités CPB-ra
[0 21:50 cardio-pulmonalis bypass indul
B 179 min CPB-n, kézben ROSC
B Utana ECMO, majd ITO
O 60 nap ITO, szokasos szovodmények (CIP, stb.)
O 5 honapos utankoveteés:

B Tiszta tudat, dolgozik (orvos), siel, minor motoros
nehezseégek

MSOTKE ‘'11. 11. 4-5. dr. Kiss Domonkos, dr. Marton 20
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Yes
Start CPRli ntubate
Check < 35 min and/or = 32°C
burial trme and et
core iemperatura
Continue resuscitation,
» 35 min andior < 32°C follow standard ALS
protocol
erilricular fibrillaton
ECG
Agpsiole
Mo Alr pockst ‘Yas or uncertain
and fres airway
r
Hypothermia IV:
& continue resuscitation
® VF: apply 3 OC shocks
Pronounce & transport to unit with
patient dead cardiopulmonary bypass*™

ASSESSMENT OF THE EXTRICATED PATIENT®

Conscious?
1 Yes

Hypothermia k-l

» administer hot, sweet drinks

» change clothing if practicable

# Iransport to nearest hospital
with intensive care unit

— Ereathing?
1 hizE

Hypothermia Il

® intubate, ventilate with warm
humidified oxygen

» transport ko hospital with
hypothermia experlence or
unit with cardiopulmonary bypass

Mo

My

w

— Obwious ftal injures?
5 I N

MUS JEGROTISUPRENA [} EST

oy

CASE REPORT

Full recovery of an avalanche victim with profound
hypothermia and prolonged cardiac arrest
treated by extracorporeal re-warming™

Rosmarie Oberhammer®', Werner Beikircher 2,
Christoph Hormann*®3, Ingo Lorenz 3, Roger Pycha®?,
Liselotte Adler-Kastner®*, Hermann Brugger®*

Resuscitation (2008) 746, 474480

O 100 perces eltemettetes

B vs. 35 min. cut-off

~air pocket” és szabad
legut

Gyors kihtlés

150 perc CPR

CPB eés ECMO

17 nap utan emisszio

O

Hypothermia I: patient alert, ghivering (core lemperalure aboul 35-32°C [95-89.6°F])
Hypethermia Il: patient drowsy, non-shivering (core tem perature about 32-28°C [88.6-82.4°F])
Hypothermia lll: patient unconscious (core temperature abouwt 28-24°C [B2.4-T5.2°F))
Hypethermia IV: patient nol breathing eore tempaerature < 24°C [« 75.2°F])

OoO0O00a04d

2 év utan nincs neurol.
tunet

MSOTKE '11. 11. 4-5.

dr. Kiss Domonkos, dr. Marton

21

Dezsd Veszprém Megyei Kérhaz



MUS AFGROTI SUPRENA [} ES‘I‘

Kerdesek?
[ d 3 AG!

DMN%:DINOSAUIIS
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i)

Osszefoglalasul...

O

o

o

o

o

Inhomogén beteganyag, valtozé prognosis

m field triage”

Mielobbi helyszini, majd kérhazban adekvat
homeérseklet-meéerés

B Helyszini és korhazi protokollok?

Kilonb6zo patofiziologiahoz ,illesztett” terapia
B Invazivitas mértéke

Peritonealis lavage

B Akar az SBO-n
B Hemodialysis?

Hypothermia centrum CPB-al?
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Ajanlott irodalom:

B Roppolo, L. P. (edt.): Emergency
Medicine Handbook
m Mosby, 2007

B Oxford Handbook of Emergency Medicine
B Oxford University Press, 2006

B Lloyd E.L.: Accidental hypothermia
B Resuscitation: 1996/32
B Brugger H. et al.: Field management of

avalanche victims
B Resuscitation: 2001/51
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