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Ventilace po ROSC

* nestudovana specificky u pacientd
po srdecCni zastave

* racionalni je pouzivat doporuceni ze studii
s ARDS (protektivni ventilace)

Protektivni ventilace:
Vt 6-8 ml/kg, PEEP 4-8 cmH20,
Pplat <30 cmH20

Jincidenci ARDS, plicni infekce, dobu na UPV
a mortalitu
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Ventilation With Lower Tidal Volumes
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Vztah PaO, a klinickych vysledki

Hyperoxemie (Pa02>300 mmHg) a hypoxemie hod (PaO2< 60 mmHg) v Hyperoxemie (Pa02>300 mmHg) koreluje se zvySenou nemocni¢ni mortalitou,
prvnich 24 hod zvysSuje mortalitu oproti normoxemii. ale pravdépodobné nezhorsuje neurologické vysledky.
Kazdé zvyseni Pa02 o 100 mmHg zvysSuje mortalitu 0 24% ! Autofi upozonuji na heterogenitu studii a jejich maly pocet!
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Vztah PaCO, a klinickych vysledkii

Pozndamky:

. E’géﬁ%zje urcujici faktor regulace mozkové perfuze

* Hypokapnie (PaCO, < 35mmHg) vede k cerebralni
vazokonstrikci a reéukci CBF 0 40-50% a ke
zhorseni mozkova ischemie

* Hyperkapnie (PaCO, > 45 mmHg) zvysuje CBF

Zavery studii:

Hypokapnie (PaCO, < 35) je spojena s vySsi mortalitou a
horsimi neurologlcﬁyml vysledky Vv porovnani s normokapnii
(PaCO, 35-45) a mirnou hyperkapnii (PaCO, 45-50).
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Chnic paper

Artenal carbon dioxide tension and outcome in patients admitred to the
Intensive care unit after cardiac arrest

Antotne G. Schneider*™ ', Glean M, Eastwood * ', Rinaido Bellamo* ™+, Michas! Bailey®,
Middos Lipesey* <, David Picher®, Paul Young ™', Peter Stow?, John Santamacia®,
Edward Stachowsii', Satoshi Sazulo *, Nicholas C. Wolnarski?, Jaaine Picher”

Pt 4y (4 e oo MST R AR

LA NP At i L B AL P f (N ) o ety Wl e Bl d | B o BB VN A
Dvpwrr s f @ WWE ey v SeTRae (e Cpowds RETun) RaivTads Sttar. 70 87 | rpee Sandew

ST N W Lo M s L ey W N‘ln-‘d.-— 2 U (A W sl

* wnayy (e m Fevlegr Septrns Divpant Camas ow L aee TR R Mt Pt Wibmger Yre 2ndewt

* Oegarwwrey :
NP f Ssnne Jas. Vet Magna ety Vow S 1o Suas

ARTILLS INFOD ABLTRALY
NS iy Bocdgrand: Averial cuben Suade wweccn (Po00y ) St Maiesk fenctes s cwwhinl Slocd Svn
Werewed 4 Tevewste: 212 Banvww I Aaiatie WES AScomm & At AdTETad 13 e sw uuk (KL M et
Woisovs iy o s 41 Jomiey 2953 B LT
Accostrd ) Srtrnery 2003 Mrited) cod remarr (Raeryrsenl ot 1y reg Ao bres the Aasteshan Reve £ eslend | ARC ) lomes-
v Core Soetrty Adbs-Domend. Dtabent (ANTICS AN Ootrmmms vwdwers wees adusied bv Sines
e — Wty el Ee NP uTTIA TRaTIIF? [ETiatione, dg Te of M, ghocome. seror of
""'::._ e PE ovd praseriry vy
e e Wo musied 1S commmcstne susem accusied 9 125 U KL s CA torwesn 28 3 273
L s Uneng e APTLPDD (b dbmnd wvihn 240 o KU vm it | 1O | LT movie chams bl bws e ey
Ca vt A, < 35 marig, DRL ALSY i b e (3R v a2 (1 TE] e the Byt
Wrw A (sd5rmatiziprem The brmuaywe goay cwmpirnd with the wormmopen grap bud o veod beners
Noeuay Prghes o hoepbad rnacalvny JOR 817 ST 01 10000 24 e DUOR{L bt st of dh e heomee (8
Owrere OF) FI-05 3+ 1011 and bigher iwkhood of A Sixg commonse sdwrw sutcone of desth snd
——cwe 0 dachunge e (1 1.2 JLI0CLIT, poBO0 I} n corttne, S Sypercepals prae ad sraldas -

D T L L e — |
PAGLEQR L 32 oo D0l |1 and amalin bhad bt o Al Elng 10 conmpante sotiane (DB 107 |60 1 06
pe 020 Com. mom-mmr—«luvmwmm

Crmclnimne e KU CA Cowe

-~ e At Wi Wirse CRTLE CEROTer TR NTPeICel £ et
140 Frmd ¥ gy wemr ewng Ty

€ 2001 Dhwwvier bivkant Lof A wgs swrved.

L bivronbarthan

Candar ames (CAS 0 cormmen ™7 Wil an (ecasence ap »
22 per 100 persoe yeae - CA e posciamed with 3 S oxe-
Sy end Bartabiy " Dyed aveeig peterts adtetied b the

T 8 Syt s wer? e divinnct of Hay e vy e Aprede. DOSDIA afee :tﬂ‘n(h SOoNtEIvens Cooaton aely 30T we de
- R s —c— Ok d kg 1L e a0 0 CNTERd 3k * 7 Bven fesser v sa R ower revrvingica) srcovery

# Corvrspwmsbing e ot Amtreha and Now Crsmd biowve Coe Boserh 0 be able 30 retum heane ' Ta cate. Mamapouss hypottereia
Cavie. Seboul oF ol 1SN onf Fresestar Ve bw, Mste®) (Imarsaly. Wst o Ul ondy wterventine bxra 16 KIpeee ACEOgcH ousanie
e e F s < Ao s (arients.  Howeser oty It anie cmponents of
P e o~ * paant care sy 20 detiver bettor nousvkopcal cstmeres. Ante-

T ha 41 bl gy b ol sy andd carbam dhasde sk | FaCDy | coukd be oow sy

(OB S8 - v et e 4 270) Daeweey (ovhend (8 W9 rgees srewta
0 g 1 T S A S S 4




Doporuceni |.

1. Béhem KPR pouzivame 100% O,

2. Post ROSC spontanné ventilujici: O, maska pfi Sp02< 94%

3. Podosazeni ROSC - protektivni ventilaci: vt 6-8 ml/kg, PEEP 4-8 cmH,0, Pplat < 30 cmH,0
4. UdrZujeme PaO, 60 - 300 mmHg nebo SpO, 94-98%

5. Udrzujeme PaCO, 35 -50 mmHg

6. Zavedeni nosogastrické sondy (dekomprese zaludku, uvolnéni branice, zlepSeni ventilace)

7. Doporucujeme protokol sedace a event. myorelaxace

8. ATB prevence pneumonie pfi TTM — spiSe ano (ANTHARTIC trial ? ...)




Krevni obéh po ROSC

Poznamky:

Post cardiac arrest syndrom — myokardialni dysfunkce + vazodilatace (SIRS)
(hypotenze, { CO, arytmie)

Zotaveni |, CO cca 24 hod (i déle), zotaveni vazodilatace az 3 dny (i déle)

myokardialni dysfunkce — casto inotropni podpora

SIRS — vazoplegie — noradrenalin, tekutiny

Kardiovaskularni selhani — nejcastéjsi pfic¢ina umrti béhem prvnich cca 3 dnu




O pti m é I n II h Od n Ot a TK Arterial Blood Pressure and Neurologic Outcome

After Resuscitation From Cardiac Arrest”

Hope Elgstesots, MEF; Bebat W, Bobe=ts, MEY; Alss B o, MIY; N3 Mittal M

Hemodynamics and Vasopressor Support During ““Z'iv’.::f.:?: % ..‘.:.
Targeted Temperature Management at 33°C Versus
36°C After Out-of-Hospital Cardiac Arrest: A Post Hoc
. ’ ’ ’ / Study of the Target T ture M nt Trial*
 Optimalni TK post-CA sy neni zndm e i S o o
* Hodnoty Casto odvozeny z praci u sepse
* Post CA-syndrom je jisté vice komplexnéjsi nez o T ot e S S
sepse - ll
7 . v ’ . o - \
* Mozkova autoregulace je porusena u vice jak .,
1/3 pacientl po CA na rozdil od sepse . ‘.'
7 . 7 o w - I\‘I
* MAP > 65-70 mmHg - lepsi neurologicky : \
evV /s . o B v \
outcome a nizsi mortalita (TTM trial) i \\
o~ \\
. N
S S S

Mean arterial pressura




Optimalni hodnota TF

* Bradykardie — fyziologicka reakce pri
hypotermii

e Bradykardie béhem TTM mUzZe predstavovat
prognosticky marker

* Bradykardie > 40/min Ize tolerovat, pokud
je TK, laktat, diureza.., nutno zvazit EF ...)
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Sinus bradycardia during hypothenmia in comatose survivars
Of out-ol-Tospltal cardiac arrest — A pew carly marker
of favorable outcome?”

Jakod Haorvig Themsen . Chinstlan Hassager *. Johin Beo-Jeppesen ', Helle Setoim”,
Niklos Niehen ', Michael Wanicher . Lars Kober®, Sceen Pehrson’, Jesper Koergaand*
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Bradycardia During Therapeutic Hypothermia
Is Assoclated With Good Neurologlc Outcome

in Comatose Survivors of
Cardlac Arrest*

Out-of-Hospital
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Fig. 3. Kaplan Meier 180-day survival. Left panel: patients with incident sinus bradycardia (<50 bpm) during the hypothermia phase of therapeutic hypothermia compared
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Doporuceni Il.

1. Tekutiny k optimalizaci plnicich tlakd (F1/1)
2. MAP =65 mmHga TF = 40/min — pouZij NA + DOBU

3. Cil: === diuréza1ml/kg/hod
normalni/klesajici laktat
smisena zilni saturace > 70%

(cave: hypotermie 1 diurézu a J clearance laktatu)

4. vidy zvazit pacientlv normalni TK, myokardidlni dysfunkci, komorbidity...
5. Vhodna invazivni monitorace TK a event. CZK, dle potfeby PAC
6. Pouzijinfo z ECHO, RTG S+P

7. SKG —viz dale




— 0 LA A

Corearst run s v kT aem s se e

Koronarni reperfuze e =

Acute coronary angiography 1n patients resuscitated from out-of-baspital cardiac
arrest--A systematic review and meta-analysis®

Racob Moesgaaed Larses*. Jan Ravkide
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Poresuscitacni EKG

Koronarni reperfuze

Indikace urgentni koronarografie
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Vnitrni prostredi

acido-bazicka rovnovaha

Pozndmky:
* CA—ischemie —tkaniova hypoxie - produkce laktatu - \, pH

e (' pH —hyperventilace - \, pCO2 — vazokonstrikce- zhorseni mozkové
ischemie

e Tezka aciddza (pH< 7.20) - J, CO, L TK, arytmie, {, ucinnosti KA
* ABR pfi hypotermii:

a) hodnoty krevnich plynU zavislé na teploté

b) @ TzvySuje rozpustnost O2 a CO2 a tim snizuje pO2 a pCO2
(02 / pCO2snizuje 0 5/2 mmHg/1°C)

c) U TsniZuje spotrebu 02 a produkci CO2

d) Méreni krevnich plyna:
aIEha'Stgt (teplota nekorigov,éna,\Z;ﬁoVQ n?bo pH —Stat (korigovano na aktualni teplotu pacienta)
v klinické praxi nema vetsi vyznam
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Vnitrni prostredi
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Metabolic and electrolyte disturbance after @__M
cardiac arrest: How to deal with it

Rinaido Bellomo, MBBS, MD { Hons), FRACP. FOICM. PG Dip
Echo. Proessor, Director ',

Johan Martensson, MD, PhD, Consultant Anaethestist,
Glenn Matthew Eastwood, PhD, ICU Research Manager, RN
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Hypokalemie (< 3.5 mmol/l) nachazime u 30-50% = smmme—eoe
pacientd po OHCA i

T

* Priciny:
- uvolnéni katecholamin( A
- korekce metabolické a respiracni acidozy
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Hypokalemie zvysuje riziko arytmii (€2.5 TQT a VT)

UdrZovat v rozmezi 4-4.5mmol/I




Kontrola glykemie
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* PFisna kontrola glykemie (4-6 mmol/l ) zvySuje riziko
hypoglykemie a mortalitu oproti mene striktni kontrole
<10 mmol/I) u ICU pacientu

* zavislost mezi hodnotami glykemie a mortalitou ma tvar
U-krivky

* Zavislost plati predevsim pro nediabetiky, pro pacienty s
DM je méné vyjadrena

* Hypotermie: T glykemie (\ inzulinova sekrece a
senzitivita), T potreba inzulinu

LAk i arnal bomepage wee slewvier, -

[ L e T "

Resuscitation
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Glucose control alter cardiac arrest
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Doporuceni lll.

1. Teézka aciddza (pH< 7.20)- korekce obéhu, oxygenace
a ventilace a az nasledné bikarbonat (2mmol/kg)

2. Udrzovat glykemii 6-10 mmol/I
3. Udrzovat kalemii v rozmezi 4.0-4.5mmol/I




Kontrola telesneé teploty po OHCA
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ABSTRACT

PACKGROUND

Unconscious survivors of ostoi-hospital cardiac arrest have a high risk of death or
poar newrclogie function. Therapeutic hypothermia is recommended by interna-
tional guidelines, but the suppoeting evidence is limited, and the target tempera-
ture associated with the best outcome Is unknown. Our obbective was to compare
two target temp both intended to pr fever.

METHODS
In an internationa! trial, we randomly axsigned 950 unconsclous adults after cut-of-
hospéta! cardiac arrest of presumed cardiac cause to targeted temperatare manage-
ment at either 33°C or 36°C. The primary outcome was all-cause mortality through
the end of the trial. Secondary cutcomes inciuded a composite of poor neurologic
function or death at 180 days, 2s evaluated with the Cerebral Performance Category
(CPC) scale and the mxodified Rankin scale.
RESULTS
In total, 939 patients were inchided [n the primary analysis. At the end of the trlal
S50¢% of the patients in the 33°C group (235 of 473 patients) had died, as compared
with 48% of the patients in the 36°C group (225 of 466 patients) (hazand ratio with
a temperature of 33°C, 1.06; 95% confidence interval (CI], 0.89 to 1,28; Pe 0513 At
the 180-day follow-up, 54% of the patients in the 33°C group had died or had poor
neurologk function according to the CPC, as compared with 52% of patients in the
36°C group (risk ratio, 1.02; 95% CL 0.5 to 1.16; P=0.78). In the analysis using the
modified Rankin scale, the comparable rate was 52% in both groups (risk ratio,
1.01; 95% CL 0.89 to L14; P=0.87). The results of analyses adivated for known
prognostic factors were similar.
CONCLUSIONY
In unconsclous survivors of outofhospital cardiac arrest of presumed cardiac
Cause, h)pot‘mmu ara uwcu\! temperature of 33°C did not confer a benefit as
dwithat P of 36°C. (Funded by the Swedish Heart-Lung
Foundation and ut.‘wrs TIM ClinicalTrials.gov oumber, NCTO1020016.)
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Targeted temperature management (TTM)

Table 2. Outcomes.
Hazard Ratie
or Risk Ratio
Outcome 33°C Group 36°C Group [95% CI)* P Value

Fiara

=Trey
Primary outcome: deaths at end of trial 235473 (50) 1I5/466 (48] 1.06 (0.89-1.28) 051

Secondary outcomes

Meurologic function at follow-upy

CPC of 3-5 @9 (54) 242/464 (52) 1.02 :D.EE—I.IED

Modified Rankin scalescoreof 4-6 245463 (52) 235/464 [52) 101 (089-114) 0.7
Deathz at 180 days 226/473 (48) 220/466 |47 101 (087-115)  0.82
COMNCLUSIONS

In unconscious survivors of out-of-hospital cardiac arrest of presumed cardiac
cause, hypothermia at a targeted temperature of 33°C did not confer a benefit as
compared with a targeted temperature of 36°C. (Funded by the Swedish Heart-Lung
Foundation and others; TTM ClinicalTrials.gov number, NCT01020916.)




Mild therapeutic hypothermia

Targeted temperature management

(TTM)

!

Zahajeni chlazeni

l

Cilova TT, doba chlazeni

*Optimalni doba zahajeni neni znama Cilova teplota: 32-36°C 0.25-0.5°C / hod

*Prednemocnicni zahajeni

*nezlepsuje progndzu

Doba trvani: min 24 hod




Doporuceni IV.

1. Udrzovat teplotu na 32°C - 36°C
2. DobaTTM 24 hod
3. Zabranit hypertermii (237.5°C) po dobu 48-72 hod po CA

Probihajici studie o TH:
e TTH48 33°C 24h vs. 48 hod
e CAPITAL CHILL 31°C vs. 34°C
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Doporuceni pro poresuscitacni péci

Oxygenace

/ pa0, 60-300 mmHg
\

MAP 2 65 mmHg,

+ vazopresory / inotropie

TTM (36°C)
Vnitrni prostredi
Glykemie 6-10 mmol/I
Sedace/krecova aktivita

~

Protektivni ventilace
Vt 6-8 ml/kg
PEEP 4-8 cmH,0, Pplat < 30 cmH,0

Ventilace
paCO, 35-50 mmHg

Upraveno podle Sutherasan Y., 2015




