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Je pravda, ze ... ?

/

| THERE ARE NO
| TONE-SIZE-FITS-ALL™

SOLUTIONS

Ano, ale ...



.. V naproste vetsine klinickych situaci lze
vychazet z “one size fits all” zasad ...
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Cil bloku CSIM ...

CESKA SPOLECNOST

... formulovat “rules” typu

one size fits most/all

pri pouzivani téch nejcastéjsich
diagnosticko-lécebnych postupt v
intenzivni péci



Jake jsou dve hlavni obecné
“ICU intervence” ?

... kontrola vyvolavajiciho inzultu

... dosazeni/udrzeni stability homeostazy
(s cilem obnoveni integrity organovych funkci)

Hemodynamika a tekutiny Prof. MUDr. V. Cerny, Ph.D., (Usti nad Labem/Hr. Kralové)

Ventilacni podpora a oxygenoterapie MUDr. P. Dostal, Ph.D., (Hr. Kralové)

Prevence renalniho selhani a podpora/  Prof. MUDr. M. Matejovic, Ph.D., (Plzen)
nahrada funkce ledvin

Analgezie, sedace, delirium MUDr. B. Stibor (Baden bei Wien, Austria)




The MICHELIN
guide

NEW YORK 2014

What are the
“best”
iIngredients for
the best
practice ?

... a existuje
néejaky “ genialni”
obecny recept
Jak delat dobrou
medicinu ?

ANO



Ta nejlepsi

b NI 5;

Obvykle’ AL GREDIENT
maximalne tri
zakladni
chute ...




1. Current scientific evidence
and EBM (= GUIDELINES)

2. Clinical experience

3. Human physiology and
pathophysiology and ...
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Hemodynamika a tekutiny
,Zasady do klinicke praxe”

Vladimir Cerny

Klinika anesteziologie, perioperacni a Dept. of Anesthesia, Pain Management
intenzivni mediciny and Perioperative Medicine
Univerzita J. E. Purkyne Dalhousie University, Halifax, Canada
Masarykova nemocnice
Usti nad Labem, IPVZ Praha Klinika anesteziologie, resuscitace a
Intenzivni mediciny
Centrum pro vyzkum a vyvoj Univerzita Karlova v Praze
Fakultni nemocnice Hradec Kralove Lékarska fakulta v Hradci Kralové



Bez konfliktu zajmu k danému
tématu

prof. MUDr. VIadimir Cerny, Ph.D., FCCM



Cil prednasky

Formulace “one size fits (almost) all”
zasad pro pouzivani tekutin a
podporu obéehu ...



Dulezité upozornéni !

1) Prosim, opravdu nechci NIKOHO
poucovat jak “to” ma delat ...

2) Chci se “podelit” o moje zasady, ktere
sam pouzivam v klinické praxi

3) Pamatujme, ze komplexni otazky maji
sice casto jednoduchou odpoved, ale ...



“For every complex question
there is a simple answer”

‘... and It's wrong.”

H. L. Mencken (1880-1956)
journalist, satirist, social critic, cynic, and freethinker



Tekutiny a farmaka
(= "*konvencni” podpora obehu)

Kdy indikujeme ?

... U pacientu s
“nestabilnim” obéhem



Umime definovat “ obehovou
nestabilitu” ?



Umime definovat “ obehovou
nestabilitu” ?

Bohuzel moc ne ...

9 z 10 stazistu/rezidentu neumi ...
4 z 5 atestantu neumi ...



Jak definovat obéhovou
nestabilitu ?

1) “Abnormalni” hodnoty
makrocirkulace

2) Klinicke (nebo jiné) znamky tkanove
hypoperfuze



Dysfunkce mikrocirkulace
| pri “normalnich” hodnotach makrocirkulace

Decreased density of
(fcapillary network
- (functional capilig
density = FgD) y

Human sublingual microcirculation, SDF imaging



Pacient ma znamky obéehoveé
nestability ...

Cim VZdy zacdinam ?

Mohu vyloucit tenzni PNO ?
Mohu vyloucit tamponadu ?



Jaké hodnoty TK, P jsou
“abnormalni” a maji slouzit jako
cutt off point k zahajeni nasich

Intervenci ?

| ze definovat

“ICU red flag values” ?



evidence je mimoradne nizka ...

Brunauer et al. Critical Care (2014) 18:719
DOl 10.1186/513054-014-0719-2
@ CRITICAL CARE

RESEARCH Open Access

The arterial blood pressure associated with
terminal cardiovascular collapse in critically ill
patients: a retrospective cohort study

Andreas Brunauer', Andreas Kokéfer', Otgon Bataar?, llse Gradwohl-Matis', Daniel Dankl' and Martin W Diinser"
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Figure 2 Box plots showing arterial blood pressures associated with terminal cardiovascular collapse in patients with and without
specific risk factors. AS, Arterial stenosis; CAD, Coronary artery disease; DAP, Diastolic arterial pressure; HF, Heart failure; MAP, Mean arterial
pressure; RHF, Right heart failure; SAP, Systolic arterial pressure. Boxed areas indicate median values with interquartile ranges. Error bars indicate
minimum and maximum values. The dashed lines represents median values in patients with no risk factor.




| ze formulovat univerzalni cilove
hodnoty tlaku a/nebo tepovée
frekvence ?

Myslim ze nikoliv, ale ...

... U kazdeho pacienta bychom se mel
naucit si definovat hodnoty, které chceme
dosahnout Ci udrzet ...

... existuji data “mirné podporujici”
koncept usilovat o vyssi cilove hodnoty
MAP u nékterych pacientu ...



Jaké hodnoty by mohly byt

“ICU red flag” ?

o Systolic BP < 80-90 torr

- Mean BP < 60 torr (70 AKI ?)
- Diastolic BP <40 torr

1 HR <50, HR > 100




Zasady - tekutiny



1

Formulovat VZDY indikaci
tekutinove lécby



1)
2)

3)
4)
S)

Indikace

Doplnéeni objemu ?

Posouzeni reakce obehu na
tekutiny ?

Hrazeni prubéznych ztrat ?
Cilené ovlivheni homeostazy ?
Jina indikace ?



2

Jaky je muj pacient ?

V jake fazi sveho stavu se
aktualne nachazi ?



“Kategorie” pacienta

e “ICU” pacient —jaky problém u
nej aktualne dominuje ? (sepse,
renalni selhani, plicni selhani,
koagulopatie, poraneni mozku atd.)

 \/ jake fazi se pacient momentalne
nachazi ?



Co mayji zasadne odlisneho ?

2

Patogeneticky mechanismus
Krevni ztrata vs. infekce

Reakce/odpoved organismu na inzult
Lokalni vs. generalizovana

Mortalita odliSna

NOBODY IS
THE SAME




V jake fazi se pacient nachazi ?

Volume
status
A
Optimization

Stabilization

De- Optimization Deescalation
escalation Rescue Stabilization

Fig 2 Patients’ volume status at different stages of resuscitation.
Reproduced with permission from ADQI (www.ADQLorg).

Fig 1 Relationship between the different stages of fluid resuscita-
tion. Reproduced with permission from ADQI (www.ADQI.org).

British Journal of Anaesthesia 113 (5): 740-7 (2014) B A
Advance Access publication 9 September 2014 - doi:10.1093/bja/aeu300
SPECIAL ARTICLES

Four phases of intravenous fluid therapy: a conceptual model!

E. A. Hoste®2 K. Maitland3#, C. S. Brudney?, R. Mehta$, J.-L. Vincent?, D. Yates?, J. A. Kellum?, M. G. Mythen10
and A. D. Shaw! for the ADQI XII Investigators Group



<

Kolik tekutin a jaké ?



“Sorry, but best-practice
algorithms are elusive”




“Sorry, but best-practice
algorithms are elusive”

Co nejvice jak nutno a co
nejmene jak mozno



Kolik ?

Fluid challenge 200 ml a 5-10 min (do
dosazeni cile)

Perioperacne udrzovaci < 2 ml/kg/hod
(ERAS UK guidelines)

Pooperacne < 1 ml/kg/hod

|

British Journal of Anaesthesia 114 (5): 717-21 (2015)
Advance Access publication 19 March 2015 - doi:10.1093/bja/aev067

Perioperative fluild management: science,
art or random chaos?

G. Minto®2 and M. G. Mythen34* l e | _;j ‘

KEEP IT SIMPLE




Jaké tekutiny ?

Zacinat vzdy balancovanymi
roztoky krystaloidu ...




Co pouzivat ?

e Balancované krystaloidy = “first
line” resuscitace

e SK (balancovaneé) = “second line”
resuscitace (“tezka hypovolemie,
“nemoznost zvladnout krystaloidy”)



Opravdu “Ipet’ na pozadavku
balancované roztoky ?

ANO

Association Between a Chloride-Liberal
vs Chloride-Restrictive Intravenous Fluid

Administration Strategy and Kidney Injury
in Critically Il Adults

JAMA, October 17, 2012—Vol 308, No. 15

Conclusion The implementation of a chloride-restrictive strategy in a tertiary ICU
was associated with a significant decrease in the incidence of AKI and use of RRT.



CRITICAL CARE MEDICINE

Association between Initial Fluid Choice and Subsequent
In-hospital Mortality during the Resuscitation of Adults
with Septic Shock

Karthik Raghunathan, M.D., M.P.H., Anthony Bonavia, M.D., Brian H. Nathanson, Ph.D., D.S.H.S.,
Christopher A. Beadles, M.D., Ph.D., Andrew D. Shaw, M.B., ER.C.A., EFI.C.M., FC.C.M.,
M. Alan Brookhart, Ph.D., Timothy E. Miller, M.B.Ch.B., F.R.C.A., Peter K. Lindenauer, M.D., M.Sc.

Anesthesiology, V 123 * No 6 1385 December 2015

What This Article Tells Us That Is New

* |n this retrospective cohort study including 60,734 adults with
septic shock (admitted across 360 intensive care units in the 5
United States), crystalloid choice during resuscitation impacts Balancovaneé
outcomes. When compared with isotonic saline used exclu- .
sively, the administration of balanced crystalloids during initial kryStaI Ol dy
resuscitation is associated with lower in-hospital mortality and
no difference in length of stay or costs per day. When colloids
are coadministered, length of stay and costs per day increase
without improving survival, independent of crystalloid choice.




Annals of Internal Medicine ReviEw

Fluid Resuscitation in Sepsis Ann Intern Med. 2014;161:347-355.

A Systematic Review and Network Meta-analysis

Bram Rochwerg, MD; Waleed Alhazzani, MD; Anees Sindi, MD; Diane Heels-Ansdell, MSc; Lehana Thabane, PhD;

Alison Fox-Robichaud, MD; Lawrence Mbuagbaw, MSc; Wojciech Szczeklik, MD; Fayez Alshamsi, MD; Sultan Altayyar, MD;
Wang-Chun Ip, MD; Guowei Li, MSc; Michael Wang, MD; Anna Wiudarazyk, MD; Qi Zhou, PhD; Gordon H. Guyatt, MD;
Deborah J. Cook, MD; Roman Jaeschke, MD; and Djillali Annane, MD, PhD, for the Fluids in Sepsis and Septic Shock Group

Comparison

L-HES vs. saline : : o
H-HES vs. saline 19 tis. pamentu
Albumin vs. saline

Balanced crystalloid vs. saline

Gelatin vs. saline

F-HES s, L_HES Balancovane krystaloidy

Albumin vs. L-HES
— b s nebo albumin spojeny s

Albumin vs. H-HES

Balanced crystalloid vs. H-HES n|2§|, morta“tOU u Sepse "

Gelatin vs. H-HES

Balanced crystalloid vs. albumin
Gelatin vs. albumin

Gelatin vs. balanced crystalloid



Long term outcome ?

Intensive Care Med (2014) 40:927-934

DOI 10.1007/s00134-014-3311-y SEVEN-DAY PROFILE PUBLICATION

nders berner Long-term outcomes in patients with severe
Per Winkel sepsis randomised to resuscitation
Jyrki Tenhunen with hydroxyethyl starch 130/0.42 or Ringer’s

Gudmundur Klemenzson
Rasmus G. Miiller
Anders Aneman

Jorn Wetterslev

acetate - T—
Hlavni negativni

efekt HES se

vyskytuje
behem prvniho
meésice ?

* VysSSi mortalita s HES ke dni 90
 Bezrozdilu za 6 a 12 mésicu




Syntetickeé koloidy

.. ceka je (Castecne)
zmrtvychvstani v
pristich letech ?

THE REVENANT




Meta-analysis of colloids versus crystalloids in critically ill,
trauma and surgical patients

8. H. Qureshi', 5. T. Rizvi®, N. N, Patel* and G. J. Murphy!

I|.-'I'Il‘ilrcl"-'ilz!. of Leiceseer, Clinical Sciences 'r"n'I"u_.'. Cilendich] General Hlﬁpi:ﬂ. Leicester, Hristol Hears Instiute, Briseol R:.f_w' 1"|ﬁ|T1I.lI}. Hristal, and
“Wutiomal Heart and Lung Instivise, lmperial College London, Hommersmith Hespiesd Campas, London, UK

Corvespomdence se: Mr 5. H. Qureshi, Deparement of Cardiovascular Sciences, Universiey of Leicester, Clinical Sciences Wing, Glerdield General
Hispieal, Leicester LE3 90R URK {g-mail; squreshi? #@zeoglemail oom)

Background: There is uncersainey regarding the safery of different volume replacement solunons, ‘The
aim of this study was systemancally to review evidence of orvstallond versis collond solutions, and to
determine whether these results are influenced by erial design or clinical setting.

Methods: PubMed, Embase and the Cochrane Cenoal Register of Controlled Trals were used wo
identify randodnized climical traals (RCTs) that compared crystalloids with collowds as volume replacement
solutions in patents with taumate injuries, those undergoing surgery and in crtcally il patents.
Adjuseed odds ratios (ORs) for mortaliy and major morbidity including renal injury were pooled using
fixed-effect and andom-effects models.

Resulls: Some 59 ROCTs anvolving 16889 pattents were included in the analysis. Forty-one studies
(69 per cent) were found to have selection, detection or performance bias. Colloid administeaton did
not lead w inereased morvalicy (22 orials, 16647 padencs: OR 0099, 95 per cene i, 0492 o 106}, bu did
increase the risk of developing acute kidney injury reguiring renal replacement therapy (%9 wials, 11648
patients; OR 1-35, 1-17 w 1-57). Sensiavity analvses that excluded small and low-guality studies did not
substantally alter these results, Subgroup analyses by oype of colloid shewed that increased mortality and
renal replacement therapy were associated with use of pentastarch, and increased nsk of renal injury and

renal replacement therapy with use of worastarch, Subgroup analvsis indicaved thar the risks of moralicy

and renal injury avtniburable (o colloids were observed only in crincally ill patients with sepsis.

Conclusion: Corrent general restrictions on the use of colloid solutions are not supported by evidence, Quereshi et al.. BJS 2016

Puper aecepred 1% August 20173
Published online 2 November 2013 in Wiley Online Library {wwwbjs.coouk). IO 10.1002/bjs. 9943



A\ WARNING

CURRENT GENERAL
RESTRICTIONS ON COLLOIDS
ARE NOT SUPPORTED BY
EVIDENCE ?




GENIUS-Study (Gelatin Use in ICU and Sepsis)

Prospective, randomized, controlled, double-blind, internationail,
multi-centric, phase IV clinical tnal

Products: Gelaspan 4% (+ Sterofundin ISO, open-label)
Sterofundin ISO (+ Sterofundin ISO, open-label)

Primary objective: Evaluation of the efficacy of a combination of gelatin and crystalloid volume
replacement regimen in comparson to a pure crystalloid regime in achieving
hemodynamic stability

Secondary objectives: Assessment of several safety and efficacy variables
Population: ICU patients with severe sepsis / septic shock

Study sites: GER (Aachen, Frankfurt, Tuebingen, Bremen), AUT (Innsbruck),
FRA (Nice, Nantes), HUN (Szeged), CZE (Usti nad Labem, Hradec Kralove)

N | Bl

Coordinating Investigator: Prof. Marx (RWTH Aachen)

Sample size: 608 patients (sample size re-calculation after 2x200 patients)

Principal investigators group: Marx (D), ... Cerny (CZ), Dostal (C2)



EMEA “Zakaz” pouzivani OK
Objemovy efekt = =
Akumulace +++ 0

Riziko poskozeni ++ +

ledvin

Viiv na koagulaci ++ +
Alergické reakce ++ +(+)
Roviews Pokud SK, tak evidence

r r A4
Benefits and risks of using gelatin solution as a plasma mIUV| vice ve prOSPECh
expander for perioperative and critically ill patients:

a meta-analysis 2e|at|ny



A

Tekutinova vyzva
Jak delat ?



Fluid challenge — jak delat ?

* 500-1000 ml behem 20-30 minut ?

e 100-200 ml behem 5-10 minut ?

(Cim vétsi obavy ze selhani ob&hu po
podani tekutin, tim mensi bolus pouziji)

British Journal of Anaesthesia 113 (5): 740-7 (2014) B A
Advance Access publication 9 September 2014 - doi:10.1093/bja/aeu300 J
SPECIAL ARTICLES

Four phases of intravenous fluid therapy: a conceptual model’

E. A. Hoste®2 K. Maitland3#, C. S. Brudney?, R. Mehta$, J.-L. Vincent?, D. Yates8, J. A. Kellum?, M. G. Mythen10
and A. D. Shaw! for the ADQI XII Investigators Group



“Fluid challenge” — 2x pozor !

The degree of volume expansion following fluid administration depends on the molecular
weight and half-life of the components, function of the endothelial glycocalyx layer, endo-
thelial integrity, and hydrostatic and osmotic pressure gradient between the intravascular
and extravascular compartment.

Crit Care Clin 31 (2015) 823-837

To ze nekdo na tekutiny reaguje
jeste automaticky neznamena, ze
Je musi dostat ...



B

Mit vlastni algoritmus ...
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/ / “fluid responsivness” ?
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“Six key vasopressor rules”




CAEP Posimion STATEMENT - DEcLARATION DE L'ACMU

Vasopressor and Inotrope Use in Canadian Emergency
Departments: Evidence Based Consensus Guidelines

Dennis Djogovic, MD, FRCPC*'; Shavaun MacDonald, MD, FRCPC'; Andrea Wensel, MDT;
Rob Green, MD, FRCPC*3: Osama Loubani, MD, FRCPC*: Patrick Archambault, MD, MSc, FRCPC™:
Simon Bordeleau, MD'"; David Messenger, MD, FRCPC, FCCP**; Adam Szulewski, MD*¥,
Jon Davidow, MDCM, FRCPC*'; Janeva Kircher, MD'"; Sara Gray, MD, FRCPC, MPH';
Katherine Smith, MD': James Lee, MD': Jean Marc Benoit, MD, CCFP-EM: Dan Howes, MD, FRCPC**

Correspondence to: Dennis Djogovic, Room 2-124 Clinical Sciences Building, Edmonton, AB, Canada, T6G 2B7; Telephone: (780) 492-8311;
Fax: (780) 492-1500; E-mail: djogovic@ualberta.ca.

© Canadian Association of Emergency Physicians CJEM 2015;17(S1):1-16 DOl 10.1017/cem.2014.77

B CAMBRIDGE 'r' R R
oy CAM E:h[m st o CJEM « JCMU 2015:17(S1) 1

& :;E;F; UNIVERSITY PRESS




1) Noradrenalin (NOR) jako “first
line”vasopresor

2) Pokud nestaci NOR na
dosazeni/udrzeni MAP 65-70 torr,
pridej druhou latku

3) Dobutamin pro nizky
(nedostatecny) srdecni vydej



Levosimendan nelze univerzalne
doporucovat jako “first line agent” ...

Contents lists available at ScienceDirect

CARDIOLOGY

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Review

Preoperative and perioperative use of levosimendan in cardiac surgery: '\!)cmm
European expert opinion

W. Toller **, M. Heringlake ®, F. Guarracino ¢, L. Algotsson ¢, ]. Alvarez ©, H. Argyriadou !, T. Ben-Gal &, V. Cerny ",
B. Cholley 'Y, A. Eremenko ¥, ].L. Guerrero-Orriach, K. Jiarveli ™, N. Karanovic ", M. Kivikko °, P. Lahtinen P,

V. Lomivorotov 9, R.H. Mehta", S. Musi¢ 5, P. Pollesello , S. Rex t, H. Riha ¥, A. Rudiger ¥, M. Salmenpera %,

L. Szudi *, L. Tritapepe Y, D. Wyncoll %, A. Owall



4) Adrenalin pro anafylakticky sok

5) | katecholaminy |ze podavat
docasne do periferni zily

6) Vasopresin pro “catecholamine
resistant” sok (neni to pozde ?)



| edukacni prednaska ma mit

vzdy neco, co muze byt pro

posluchace nove Ci co jeste
nestihli precist ...




A Selective V., Receptor Agonist, Selepressin,
Is Superior to Arginine Vasopressin and to
Norepinephrine in Ovine Septic Shock*

Xinrong He, MD"%; Fuhong Su, MD, PhD'; Fabio Silvio Taccone, MD, PhD;
Régent Laporte, DVM, MSc, PhD? Anne Louise Kjalbye, MSc, PhD, MBA*; Jing Zhang, MSc, PhD?;

Keliang Xie, MD'; Mouhamed Djahoum Moussa, MD'; Torsten Michael Reinheimer, MSc, PhD?
Jean-Louis Vincent, MD, PhD, FCCM! (Crit Care Med 2016: 44:23-31)

groups. In the early-intervention groups, selepressin maintained
mean arterial pressure and cardiac index better than arginine vaso-
pressin or norepinephrine, slowed the increase in blood lactate
levels, and was associated with less lung edema, lower cumulative
fluid balance, and lower interleukin-6 and nitrite/nitrate levels. Sele-
pressin-treated animals survived longer than the other animals.

Analoga vasopresinu jako first line
vasopressor agents v budoucnu ?



Celaskon jako “rescue” vasopresor ?

Carr et al. Critical Care (2015) 19:418
DOl 10.1186/513054-015-1131-2
C, crimicaL cAre

REVIEW Open Access

Ascorbate-dependent vasopressor @
synthesis: a rationale for vitamin C

administration in severe sepsis and

septic shock?

Anitra € Care!” Goanfirey M Shaw? Alnha A Eawler® and Bamech Mataraian®

SHOCK, Vol. 45, No. 1, pp. 55—64, 2016

2016

VITAMIN C ATTENUATES HEMORRHAGIC HYPOTENSION INDUCED
EPITHELIAL-DENDRITIC CELL TRANSFORMATION IN RAT INTESTINES
BY MAINTAINING GSK-33 ACTIVITY AND E-CADHERIN EXPRESSION

Li Ma,” Ying Chen,” Xiaoqin Song,” Lu Wang," Bing Zhao," Zhitao Yang,’
Huigiu Sheng," Jian Fei,’ Erzhen Chen," and En-Qiang Mao*

‘Department of Emergency; and T Department of General Surgery, Ruijjin Hospital, Shanghai Jiaotong
University School of Medicine, Shanghai, China
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Dekuji za pozornost

cernyvlal960@gmail.com
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