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80% vsech nahlych zastav obéhu je na podkladé ICHS a jinych
onemocneéni srdce

Pokud neni zahajena KPR tak Sance na ROSC klesa s kazdou
minutou o 10-15%

Pokud neni provedena okamzita defibrilace, tak Sance na
obnoveni rytmu elektrickym vybojem klesa kazdou minutu o
7-10%

Propusténi z nemocnice se dozije 10,7-21,2% pacientl po KPR
Mimo nemaocnici

Uspé&&nost az 74% (AED — FR bezprostfedni reakce a
pritomost)




Kvalita KPR = 1P perfuzni tlak —

* Jednoduchost KPR

* Rychlé rozpoznani NZO a zahajeni kompresi
* Rychla frekvence kompresi

* Uplna dekomprese

 Casova minimalizace pferueni v priibéhu nepfimé srdeéni
masaze

« Casna defibrilace




Nejdilezitsjsi fakta A

e Zahajeni KPR

— Zahajeni kompresemi hrudniku u dospélych
— Inicialné 5 vdech( u déti (a dospélych - asfyxie)

e Casna defibrilace

— Pokracovat v KPR po dobu 2 min bez kontroly rytmu

* Preruseni KPR max. 5s, na prodechnuti max. 10s

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



Zistava obghu??? A

Hluboké bezvedomi

1

Sezen si pomoc z bezprostredniho okoli

2
Dychani
— Uprava polohy hlavy — otev¥eni dychacich cest
— Nedycha
— Nedycha normalné — gasping — hluboké nepravidelné lapavé vdechy




Zastava obéhu!!l! —

 Okamzité volat ZZS — 155 (KPR tym u nemocnicni
NZO)

e Zahijit komprese hrudniku

e Pomeér 30:2

* V pripade asfyktické zastavy u dospelych, nebo u zastavy
obéhu u déti inicidlné 5 vdech, pokud jste sami KPR provadeét
cca 1 minutu, teprve poté volat ZZS




Unresponsive and

not breathing normally

Call Emergency Services

Give 30 chest compressions

Give 2 rescue breaths

Continue CPR 30:2

As soon as AED arrives - switch
it on and follow instructions

WHEN AED ARRIVES

Switch on the AED and
attach the electrode
pads

Follow the
spoken/visual
directions

If a shock is indicated,
deliver shock

If no shock is indicated,

continue CPR




A — Airway + B — Breathing —

« Zaklon hlavy se « Kontrola dechoveé aktivity:
zvednutim brady vidim, slysim, citim (10 s)

© 2005 European Resuscitation Council

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



A — Airway

e Zaklon hlavy s povytazenim Celisti
(CAVE susp. poranéni kréni patere)

* Neutralni poloha hlavy u
novorozence

* Trojity manévr (CAVE susp. poranéni
kréni patere)

» Zajisténi pruchodnosti dychacich cest
je priorita

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity




A - Airway

e Zajisténi dychacich cest
— Poloha

— Ustni/nosni vzduchovod
— Combitubus
— Laryngealni maska

— Orotrachealni intubace




B — Breathing

e Dychani z ust do ust

e Kontrola vydechu — pokles
hrudni stény, Selest dechového
proudu, naraz proudu do tvare

* Viditelna elevace hrudniku

e Max 10s prodleva

e Laik jen kdyz to umi

Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity




B - Breathing A

* Navdech je 1 sekunda

* Provadi se 2 vdechy za sebou

« Cas na provedeni dvou dech’ max. 10 sekund
* Pomeér vdech-vydech 1:1

* Dechovy objem — takovy aby doslo ke zvednuti hrudniku

 Skodliva hyperventilace (pokles Zilniho navratu,
vasokonstrikce v mozku)




B - Breathing - ALS A

* Nastaveni ventilatoru: FiO, 1.0, Vt 6-7 ml/kg, RR 10/min
« ROSC -sat 94-98%
* Asfyxie —s vyhodou podani koncentrovaného 02

* Kapnometrie (ovéreni OTI, ucinnosti KPR, ROSC)

* Neni kladen duraz na ¢asnou OTI (jen zkuSeny zachrance), u
morbidné obéznich ¢asna intubace




B — Breathing: Hands only CPR —

e Slabé dukazy

* Resuscitace bez dychani je doporucena u:

KPR poskytované nevyskolenymi laiky

Provadeéni ventilace + komprese je s vyhodou u déti, asfyxie, kde
je prodleva v PNP




C - Circulation

 Neprima srdecni masaz
— Manualni
— Mechanicka

» Transport a kontinualni KPR pfimo na angiolinku (kde s tim
maji ale zkuSenosti)

* KPR na agiolince (pro kvalitni KPR a snizeni ozareni
personalu)

 Prima srdeCni masaz
* Pristrojova nahrada (mimotélni obéh, VA-ECMO)




C — Circulation

e Opticky stred hrudniku

* Hloubka komprese 1/3 vysky hrudniku
— U dospélych cca 5-6 cm

* Frekvence 100-120/minutu

e Pomér 30:2

* Neprerusovat na vice jak 5s (10s ventilace)

e Kvalitni KPR = co nejvyssi mozna perfuze mozku a myokardu
* V nejlepsim pripadé kolem 20-25% normalnich hodnot

U morbidné obéznich se stridat ¢astéji nez standardni 2 min




C — Circulation

Neprima srde¢ni masaz manualni

Opticky stfed hrudniku (dolni
polovina sterna)

Dominantni ruka na hrudnik

Propleteni rukou — tlak palcové a
malikové hrany na hrudnik

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity




C - Circulation

e Celkovy pohled




ROSC - Recovery of Spontaneus Circulation —

* Obnoveni spontanniho dychani

e Spontanni pohyb, otevira oci

e Kasel

 Obnoveni védomi (nejcasteji pri FIKO a okamzité defibrilaci)

* Nejcastéji pokracuje porucha védomi (hypoxické poskozeni,
ischemicko-reperfuzni syndrom)

» Rautekova poloha (otaceni po 30 minutach, poskozeni nervoveé-
cévniho svazku v axile)

* Pravidelna kontrola kvality ventilace

Klinika anesteziologie,

resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity



ROSC - Recovery of Spontaneus Circulation

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity



J- Soar et al. / Resuscitation 95 (2015) 100- 147

Advanced Life Support

Call Resuscitation Team

CPR 30:2

Attach defibrillator/monitor

Minimise interruptions

1 Shock
Minimise
interruptions

Immediately resume
CPR for 2 min
Minimise interruptions

Klinika aneste
resuscitace a i
Fakultni nemo

Lékar'ska faku

IMMEDIATE POST -
CARDIAC ARREST
TREATMENT

= Use ABCDE approach

= Aim for Sa0, of 94-98%

Immediately resume
CPR for 2 min
Minimise interruptions

® Aim for normal PaCO,
= 12-lead ECG

= Treat precipitating cause

= Targeted temperature
management




Hlavni zasady — zilni pristup —

e Optimalni pristup periferni linka optimalné HKK, CVK (kdyz je
jiz k dispozici, neni indikovano zajisténi)

e Alternativné:
e Intratrached

@ ySSi davky, aqua)

* Intraosealni pristup
* Pokud nelze zajistit periferni vstup — 2 pokusy

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



Hlavni zasady - farmakoterapie —

e Adrenalin
 PEA/asystolie: 1Imgi.v. a 3-5 min

* FIKO/bezpulzova KT: 1mg i.v. pokud pretrvava po 3 vyboji. Opakovat a
3-5 min pokud pretrvava nadale

e alternativa Vasopresin 40 Ul

e Amiodaron

» Refrakterni FIKO/bezpulzova KT: 300 mg i.v. pokud pretrvava po 3.
vyboji. Pokud pretrvava zopakovat 150 mg i.v. (po 5. vyboji) a dale
kontinualné 900 mg/24 hodin

 Hemodynamicky stabilni VT, rezistentni tachyarytmie
e Alternativa Lidocain

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



Hlavni zasady - farmakoterapie —

e Atropin
— Bradykardie sinusova, sinova, nodalni: 0,5mgi.v. do 3 mg

* Bradykardie nereagujici na Atropin
— lIsoprenalin 5ug/min
— Adrenalin 2-10 ug/min
e Atlernativni léky:
— Aminofylin
— Dopamin
— Glukagon (intoxikace Ca blokatory, B blokatory)
e Kardiostimulace

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



Hlavni zasady - farmakoterapie —

* Aminophylin
« druha volba u bradykardie
« 100-200 mg pomalu I.v.

« Magnezium (29 I.v., pripadne a 10-15 minut)
* VT nebo SVT pfi hypomagnezemii (diuretika)
 torsade de pointes

* refrakterni FIKO
* toxicita digoxinu pri hypomagnezemi




Hlavni zasady - farmakoterapie —

* NaHCO, (50 ml 8,4%)
* Hyperkalémie
« Otrava TCA (uprava k pH 7,45-7,55)

« Zatez CO, (nutna adekvatni ventilace)
* Prohloubeni intracelularni acidozy
* Negativné inotropni efekt na ischemizovany myokard
» DalSi posun doleva disociacni krivky Hb

* Novorozenci — protrahovana KPR
* 1-2 mmol/kg




Hlavni zasady - farmakoterapie —

« CaCl (10 ml 10%)
* hyperkalémie
* hypokalcemie
 otrava Ca blokatory

* Glukagon (3 mg i.v. + 3mg/hod)
* refrakterni bradykardie
 otrava B blokatory, Ca blokatory




Hlavni zasady - defibrilace

e Monofazicka krivka k
10
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‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
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Hlavni zasady - defibrilace

* Nalepeni elektrod
— Anteroapikalni:

* pod pravy klicek a na lateralni sténu
levého hemitoraxu ve str. axil. ¢are

— Anteroposteriorni:

* parasternalné vlevo a pod levou
lopatku (malé déti)

— CAVE pacemaker (PM) a implantovany
kardiovertr-defibrilator (ICD) elektroda
minimalné 8 cm od pfistroje

e Privyhodnocovani rytmu pomoci AED se
nikdo nesni postizeného dotykat




Hlavni zasady - defibrilace —

el

Defibrilace okamzité jak je to mozné

1 vyboj a okamzité bez kontroly rytmu pokracovat v KPR po dobu 2 min
(cca 5 cykld 30:2)

» bifazicky 150-200 J (dalsi 150-360 J)
* monofdazicky 360 J (dalsi 360 J)
o Déti

— VF/VT 4j/kg

— SVT 1j/kg

Béhem pripravy KPR (v€etné nabijeni), preruseni KPR jen na samotny vyboj
— maximalné 5s
FIKO béhem koronarografie, béhem operace na srdci a v casném
pooperacnim obdobi

e svédek

e uz napojeny defibrilator

= okamzitd série az 3 vybojl, teprve poté KPR

Klinika anesteziologie,

resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity



CARDIAC ARREST - SHOCKABLE RHYTHM

Shock Shock Shock Shock Shock Shock Shock Shock
4J/kg 4J/kg 4J/kg 4J/kg 4J/kg 4J/kg 4J/kg 4J/kg

CPR

ROSC

i 7°

A 4 Y
Adrenaline Adrer'laline Adrenaline
I 10 ug/kg 10 ug/kg 10 ug/kg
Ventilate / * *
Oxygenate Amiodarone** Amiodarone
VascularAccess 5 ma/kg ~ 5mglkg
10/1IV _ :
Medications
Intubation




CARDIAC ARREST: NON SHOCKABLE RHYTHM

c P 2 min 2 min 2 min 2 min 2 min ROSC

: 10 20 : 30 40 : 50
y . ;
Adrenaline Adrenaline Adrenaline
10 ug/kg 10 ug/kg 10 ug/kg
Ventilate /
Oxygenate
VascularAccess
10171V
Medications
Intubation

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



DURING CPR

= Ensure high quality chest compressions
B Minimise interruptions to compressions
= Give oxygen

® Use waveform capnography

® Continuous compressions when advanced airway
in place

® \ascular access (intravenous or intraosseous)
= Give adrenaline every 3-5 min
® Give amiodarone after 3 shocks

© Paul Combs

TREAT REVERSIBLE CAUSES

Hypoxia Thrombosis - coronary or pulmonary
Hypovolaemia Tension pneumothorax
Hypo-/hyperkalaemia/metabolic Tamponade - cardiac
Hypothermia/hyperthermia Toxins

CONSIDER

® Ultrasound imaging

® Mechanical chest compressions to facilitate transfer/treatment
= Coronary angiography and percutaneous coronary intervention
= Extracorporeal CPR



J. Soar et al. / Resuscitation 95 (2015) 100-147

In-hospital Resuscitation

Collapsed / sick patient

Signs of life?




Ukonceni KPR

* Obnoveni obéhu

* Predani profesionalum, KPR tymu

* Totalni vyCerpani (jen u BLS)

e Jisté znamky smrti

e Asystolie >20 min (novorozenec > 10 minut)

* Dokud je defibrilovatelny rytmus > 60 minut

* Trombolyza > 90 minut

* Hypotermie — obnoveni teploty jadra (>36°C), K* >8 mmol/I

e Marnost KPR?




Nezahsjeni KPR A

 NZO prokazatelné > 15 minut u dospélych (>20 minut u déti)
za podminek normotermie

« Hypotermie —zmrznuti, snih v DU+ asystolie + v lavin&>60 min
* Trauma neslucitelné se zivotem
e Terminalni stadium zakladniho onemocnéni

e Jisté znamky smrti (skvrny, ztuhlost, zasychani, vychladnuti,
hniloba)

* Neprijatelné riziko pro zachrance
[

e \lyjadreni svobodné vule



Potencionalneé reverzibilni priciny N_

e 4H
— Hypoxie
— hypovolemie
— hyperkalemie (hypokalemie, hypokalcemie)
— hypotermie

e AT
— tenzni pneumotorax
— tamponada srdecni (vC. traumatu hrudniku)
— toxické latky (otrava, predavkovani)
— tromboembolicka prihoda




Obstrukce dychacich cest —

Table 1.1
Differentiation between mild and severe foreign body airway obstruction (FBAO)?
Sign Mild obstruction Severe obstruction
“Are you choking?” “Yes” Unable to speak,
may nod
Other signs Can speak, cough, breathe Cannot
breathe/wheezy
breathing/silent

attempts to
cough/unconsciousness

4 General signs of FBAO: attack occurs while eating; victim may clutch his neck.

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



SUSPECT
CHOKING

Be alert to choking
particularly if

victim is eating

ENCOURAGE TO
COUGH

Instruct victim to
cough

GIVE BACK
BLOWS

If cough becomes
ineffective give up
to 5 back blows

GIVE ABDOMINAL
THRUSTS

If back blows are
ineffective give up
to 5 abdominal
thrutsts

START CPR

Start CPR If the
victim becomes
unresponsive




Obstrukce dychacich cest —

Heimlich Maneuver

e HeimlichGv manévr

* Kontraindikace:
— Gravidni zeny
— Déti<1 rok
— Obézni

1. Lean the person forward slightly
and stand behind him or her.

— Vysoké riziko poskozeni
nitrobrisnich organd/plodu

* Pokud pouzijete HM, nutno
Za psat Vidy dO 3. Put your arms arund the person and

grasp your fist with your other hand

doku mentace/pFedat ZZS -_— nutno near the top of the stomach, just below

the center.of the rib cage. 4. Make a quick, hard movement,

provést USG bricha inward and upwar.

Copyright © 2005 McKesson Corporation and/or one of its subsideanes. All Rights Reserved.
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Hyperkalémie A

Name: 12-Lead1 HR 37 bpm | * Abnormal ECG *Unconfirmed™* | * Left ventricular hypertrophy with 0RS
I [ R 14:28:67 | *Indetermined rythm witening
. Patient ID: PR 0. B0ds ORS 0. 1225 |« Right bundle branch block
* Bradyka rdie Incident: arATe 0.5885/0. 556 |  Left anterior fascicular blook
L Sex:  |P-ORS-T hves 04551 I'***Bifascicularblock*** | :
<. s 5| | R Vi (7 I ,
° i i 1 5 .{/J |
Siroké QRS LA A - ’-‘. ¢ |
* Hrotnate T H \ L J Iv2 A s
, E i i i i .
* PlochéP / |
e VT @i |aiF s, ] : r”les i
e } i) | | i J
...
. 1540 2o J U I | | (=Tt

e Cagluc30ml/ CaCL 10 ml béhem 5-10 min
— Za 5 min kontrola EKG — beze zmén = zopakovat davku

e G20% 125 ml (40% 50ml) + 10 j HMR /15 min
e Salbutamol 10-20 mg v nebulizaci

e HCO3-50ml 8,4% nebo 1 mmol/kg

K+ >6,5 mmol/l =dialyza

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékar'ska fakulta Masarykovy univerzity



Akcidentalni hypotermie

Table 2. Staging and Management of Accidental Hypothermia.*
Typical Core
Stage Clinical Symptoms Temperaturey Treatment
HT I Conscious, shivering 35 to 32°C Warm environment and clothing, warm sweet drinks, and active movement
(if possible)
HT Il Impaired consciousness, <32 to 28°C Cardiac monitoring, minimal and cautious movements to avoid arrhythmias,
not shivering horizontal position and immobilization, full-body insulation, active external
and minimally invasive rewarming techniques (warm environment; chemical,
electrical, or forced-air heating packs or blankets; warm parenteral fluids)
HT IIl  Unconscious, not shivering, <28 1o 24°C HT Il management plus airway management as required; ECMO or CPB in
vital signs present cases with cardiac instability that is refractory to medical management
HTIV  Novital signs <24°C HT Il and I1l management plus CPR and up to three doses of epinephrine (at
an intravenous or intraosseous dose of 1 mg) and defibrillation, with fur-
ther dosing guided by clinical response; rewarming with ECMO or CPB (if
available) or CPR with active external and alternative internal rewarming

* Hypothermia may be determined clinically on the basis of vital signs with the use of the Swiss staging system.'® CPB denotes cardiopulmonary
bypass, CPR cardiopulmonary resuscitation, and ECMO extracorporeal membrane oxygenation.
1 Measurement of body core temperature is helpful but not mandatory. The risk of cardiac arrest increases as the core temperature drops be-

low 32°C and increases substantially if the temperature is less than 28°C.**** To convert values for temperature to degrees Fahrenheit, mul-
tiply by 9/5 and add 32.

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékar'ska fakulta Masarykovy univerzity




Hypotermie A

« Sledovat vit fce a EKG aspon 1 min

* Pokud nelze kontinualne, KPR lze prerusovat
— TT<28°C 5 min KPR a 5 min bez KPR
— TT<20°C 5 min KPR a 10 min bez KPR

« Defibrilace 3x, pokud neuspesna, cekat na
TT>30°C

« Adrenalin TT>30°C, zdvojnasobit interval do TT
35°C




Anafylakticky Sok A

Adrenalin

— 1.m. 10ug/kg max 0,5 mg (1:1000)
« opakovat a 5 min, kdyz neni efekt

— 1.v. bolusy 50 ug(1:10000) dle odezvy, jestli
casto — podat kontinualnée




Anafylakticky $ok A

*Antihistaminika
— 1.m./ i.v. H1 blokatory, H2 “?
*Glucokortikoidy — HCT 200 mg

Bronchodilatans — Salbutamol (inhal, 1.v.),
ipratroprin (inhal), Aminophyllin (i.v.), Magnesium

(i.v.)

*l.v. volumumoterapie 500-1000 ml bolus




Dyslexic CPR

ap Bejanis MM




