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Katecholamin resistentni sok

Recognize decreased mental status and perfusion.
Begin high flow O,. Establish IV/1O access.

Initial resuscitation: Push boluses of 20 cc/kg isotonic

saline or colloid up to & over 60 cc/kg until perfusion improves or ) K“ 20d PIV start
unless rales or hepatomegaly develop. __ inotrope.

Correct hypoglycemia & hypocalcemia, Begin antibiotics,
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shock not reversed?

Fluid refractory shock: Begin inotrope [V/10.
use atropine/ketamine [V/IO/IM
1o obtain central access & airway if needed.
Reverse cold shock by titrating central dopamine cplncphr.me
or, if resistant, titrate central epinephrine : 0051003

Reverse warm shock by titrating central norepinephrine. \ﬂl‘:gmgjml&"’
—
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shock not reversed?

Catecholamine resistant shock: Begin hydrocortisone
if at risk for absolute adrenal insufficiency

Cold shock with Cold shock with Warm shock with
normal blood pressure: low blood pressure: low blood pressure:
1. Titrate fluid & epinephrine, 1. Titrate fluid & epinephrine, |[I. Titrate fluid & norepinephrine,
SevO9o> 70%, Hgb> 10g/dL SevO2> 70%, Hgb > 10 g/dL SevOp> 70%,
2. If SevO7 still< 70% 2. 1f still hypotensive 2. 1f still hypotensive
Add vasodilator with volume consider norepinephrine consider vasopressin,
loading (nitrosovasodilators, 3. If SevOs still < 70% consider lcrlipr sin or af\giﬂtcm—.‘rin
milrininone, imrinone, & others) dobutamine, milrinone. 3.1t SevOy still < 70%
Consider levosimendan enoximone or levosimendan consider low dose epinephrine

CcK not reversed:

Crsistent catecholamine resistant shock: Rule out and correct pericardial effusion, pneummhorax
& intra-abdominal pressure >12 mm/Hg.
Consider pulmonary artery, PICCO, or FATD catheter, &/or doppler ultrasound to guide
fluid, inotrope, vasopressor, vasodilator and hormonal therapies.
Goal C.I.> 3.3& < 6.0 L/min/m2

shock not reverse.

[ Refractory shock: ECMO




Katecholamin resistentni sok

« Nierapetincky Cil:
Kapilarni navrat < 2 vteriny.
Udrzeni HR
Normalni pulsace bez diference na periferii
Tleple koncetiny
Diureza >1 mi/kg/hod
Normalnii mentalni stav
Cl>3.3a< 6.0 L/min/m2
Normalni PP = MAP - CVP ( IAP ) dle veku
ScvO2 > 70%




Katecholamin resistentni sok

« \/yloucit nebo vyresit mozne skryte komorbidity:
Perikardialnit vypotek ( perikardiocenteza )
PNO nebo fluidethorax ( drenaz, punkce )
Hormonalni' deficit ( substituce )

Krvaceni ( substituce, hemostaza )
1 IAP ( revize, |A katetr )
Nekroticka tkan ( nekrektomie )
Kontrola infekce ( vymena ATB )
Odstraneni Imunosupresiv




Katecholamin resistentni sok

LLecha refrakterniho soku se nejlepe ridi dle
hemodynamickych parametru — PP perfusion pressure
= ( MAP - CVP), CO = ( MAP - CVP)/ SVR a spotreby
Kysliku.

Cl mezi 3.3 a 6.0 L/min/m2 a spotreba kysliku vetsi nez
200 ml/min/m2 znamena lepsi outcome septickych
pacientu

Optimalni' zasobeni tkani kyslikem, normalni arterialni
saturace, Hb 10/ g/dl’, VO2 150 ml/min/m2, pak
vysledkem je Scvo2 nad 70%

Oliveira et al. — redukce mortality na septicky sok u deti
Z 390;A> na 12%, kdyz cilem terapie bylo udrzeni Scvo2
>70%




Katecholamin resistentni sok

« Minimalni invazivni' a neinvazivnii monitorace, metody u
katecholamin resistentniho Soku:

Sat, EKG, CVP, IBP, |IAP, teplota, diureza

Echokardiografie ( perikardialni vypotek, kontraktilita,
plnéni srdeénich oddilu)

v Méreni CO:
PAC
Pulse index contour CO catheter
Dopplerovska echokardiofrafie ( CO, SVC flow)
Femoral artery termodilution catheter

« Cilem monitorace — CO, MAP, CVP, ScvO2,
echokardiograficka analyza

« Ne vsechny metody jsou vhodné pro malé deti a
novorozence




Katecholamin resistentni sok

« Jine neinvazivni monitorace pro NovVorozence a
male deti:
Perkutanni venozni kyslikova saturace
Aortalni ultrazvuk

Perfuzni index ( pulse-oximetry )
Near infrared spectroscopy

Sublingual microvascular orthogonal polarization
Spectroscopy scanning

« Zatim nebyly testovany z pohledu zakladnich
cilu terapie sokoveho stavu




Katecholamin resistentni sok -
moeznostl moenitorace hemodynamiky.

« Zlaty standard — mereni srdecniho vydeje
termodilucnim plicnicovycm katetrem. Riziko
Inzerce katetru do AP ( arytmie, infarzace plicni
tkane, srdecni tamponada, disekce plicnice,
zauzleni katetru ).

« Problem; monitorace mensich deti ( chybeni PA
katetrui v nejmensich velikostech, obtizne
pristupy ). Vyse zminene situace mohou byt
reseny pouzitim tzv. miniinvazivnich systemu
monitorace hemodynamiky.




Uskalimonitorace hemodynamiky

« DeperuceEnfAMmEncan College ol Physicians,
AEn AN CollEgE ol Carndielogy, ArA:
Kazdy' lekar indikujici katetrizaci a.pulmonalis
musi znat indikace a kontraindikace zavedeni,
znat poetencialni komplikace a jejich prevenci a
musi dokonale inerpretovat ziskana data u
danehoe nemocneho.

\/ optimalnim pripade ke zvladnuti problematiky
by mel provest alespon 25 katetrizaci pod
dohledem a dale minimalne 12 katetrizaci rocne
pro udrzeni kondice.




Uskalimonitorace hemodynamiky

« Multicentricka studie, znalosti Iekaru ICU o znalosti PA
katetru a jeho vyuziti:

31 otazek, 496 lekaru
Prumeérne skore uspesnosti — 67% (19 -100%)
47% lekaru nepoznalo z krivky hodnotu PAWP
445 lekaru nedokazalo rozpoznat veliciny, z nichz se
vypocitava DO2
62 % lekaru nepoznalo z hodnot ABR arterialni punkci
« Pouceni: Uzitecnost a prospesnost metody se odviji od
toho, jak umime interpretovat udaje, ktere nam poskytuje
« Cisla pacienty neléci




Katecholamin resistentni sok -
moeznostl moenitorace hemodynamiky.

* Do reku 2002 pro mereni hemodynamiky
doporuceno pouziti PAC

« Nasledne k monitoraci hemodynamiky.
MOZNO POUZIL:
Doplerovska echokardiografie ( CO, SVC
flow ur WLBW")

Systemy zalozene na analyze pulsove
viny ( PiiCO, LIDCO, FloTrac ...)

Arterialni femoralni termodilucni katetr




Vieniterace hemoadynamiky — pulse

conteur analysis

« PICCO - transpulmonalni termodiluce- AP, MAP, CVP,
CO, kontinualni, kalkulovany srdecni vydej CCO, tepovy
objem SAVA EDV Intrathorakalni objem krvel ITBV SVR,
variace tepoveho objemu SVV, variace tlakove amplltudy
PPV, EF, index srdecni kontraktlllty dPmax, EVLW,
index plicnl' vaskularni permeability PVPI, saturace
centralni' venozni krve ( kontinualni mereni ) ScvO2,
saturace smisene venozni krve ( laboratorni ko-
oximetrie) SvO2, DO2,VO2)

« LIDCO — transpulmonalni' diluce LiCl, MAP, CO,CCO,
SV, ITBV, SVR, SVV, PPV, SPV —variace syst.tlaku,
HRV — variace srdecniho rytmu, SvO2, DO2(

« Vigileo FlaTrac — bez kalibrace, CVP, CCO, SV, SVR,
SWV, ScvO2. Sv02, DO2(V02)




Vieniterace hemodynamiky — pulse
contour analysis

« Mereni CO - PICCO2 , LIDCO plus , Vigileo FloTrac —
systemy zalozene na analyze pulsove viny ( pulse
contour analysis, invazivni pristup ). Klinicke studie
prokazuji, Zze |sou svou presnosti srovnatelne
s termodilucni technikou stanoveni CO.

StudierKimidi et all (20061 -"srevnavajicii system Pulse CO®© firmy
NIDEOIEd. sitermoedilucnim stanovenim CO u deti ( starit 2,6-15,5
et hmotnest 18=77 k@ ) shledava kontinualnit mereni Pulse CO©
SreVviaatelne presne s kenvencnim termodilucnim merenim,

SponrEret ali (2007 )= srovnavajici system PICCO®© firmy Pulsion
Viedical Systems: s modifikovanym termodilucnim PAC katetrem u
pacientulse septickym sokem konstatuje shodu v merenem
srdecnim vydejirmezi okhema metodami.

Viargue S. et all( 2009 ) - peroviaavajici system EloTrac/Vigileol
s kontinualnim termodilucnim PAC katetrem u pacientu
podstoupivsich kardiechirurgicky zakrok shledava metody
srovnatelnymi co se presnosti mereni CO tyce.




Arterial pulse wave analysis: An accurate means of determining
cardiac output in children*

Jeffrey J. Kim, MD; W. Jeffrey Dreyer, MD; Anthony C. Chang, MD; John P. Breinholt lll, MD;
Ronald G. Grifka, MD
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Cardiac output measurement in children:
comparison of the URrasound Cardiac Output
Monitor with thermodilution cardiac output
measurement
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Table 1 Summary of literature evaluating rehability of CO measurement by USCOM (d.n.a., data not available; LOA, limits of agreem

Critchley et al. [3]

Tan et al. [4]

Chand et al. [5]

Knobloch et al. [6]

Chan et al. [7]

Setting

Reference method
Patients

Simple regression
Cardiac output:
bias (LOA)

Mean error

Animal lab. model,

anesthetized dogs

Ultrasonic flow probe Thermodilution Thermodilution Thermodilution
n=6 n=22, n=>50 n=736

mean age: 63.5 years mean age: 39.2 vears mean age: 67.2 years
d.n.a dna d.n.a. R=0.870, p <= 0.01
—0.01 Vmin 0.18 /min —0.14 l/min —0.23 l/min
(—0.34 to 0.31) (—1.43t0 1.78) (—143 10 1.38) (—2.52t0 1.79)
13% d.n.a. 34% (calc.) 42 (calc.)

Postcardiac surgery,
adult patients

Postcardiac surgery,
adult patients

Postcardiac surgery,
adult patients

Postcardiac surgery
adult patients

Thermodilution
n=206

mean age: 60.6 vea
R=046, p <0.01
(.22 I/min

(—1.17 to 1.62)
34% (calc.)




Clinical Utility of CW Doppler Ultrasound tor Measuring
Cardiac Output (USCOM)

Heerman, William J.; Churchwell, Kevin B.; Taylor, Mary B.
Monroe Carell Jr. Children’s Hospital at Vanderbilt University. Nashville, TN
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Figure 1. Bland-Aliman Method: Differences
in cardiac output vs. mean cardiac output at
each time point. The mean is -0.04 L/min.
The standard deviation is 0.45 L/min. 65/68
data points are within the 95% confidence
interval (represented by the lines). This
indicates a low level of intra-user variation.
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Mean Cardiac Output (L/'min)




Viereni hemodynamiky pri
katecholamin resistentnim soku - zaver

« Doporuceni' American College of Critical Care
Medecine — PAC, miniinvazivni systemy
((analyza pulsove viny, doplerovska
ultrasonogratie ), FATD

« Ke zmereni potrebnych velicin pouzij co mas k
dispozicl, s Cim umis dobre pracovat a
spolehlive interpretovat vysledky

« K dispozici minimum studii hodnoticich Ucinnost

jednotlivyech metodik pri mereni

nemodynamickych parametru u kriticky
nemocnych deti
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