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Otazky

* Co?
— Krystaloidy nebo koloidy?

Co je objemova terapie?

° Kdy ? 1. Korekce nahle vzniklé
L. , hypovolémie
— Klinicky kontext? 2. Hemodynamicka

optimalizace

* Kolik a jak?

— Jaké hemodynamickeé cile a jak je
hodnotit?



Resuscitation Fluids

* ... lékari by méli zvazovat uziti tekutin k
objemové lécbe stejné jako zvazuji uziti
jakéhokoliv jiného nitrozilné podavaného
farmaka

* Volba konkrétniho roztoku by méla byt zalozena
na indikaci, kontraindikacich, moznych
nepriznivych vedlejsich ucincich tak, aby byla
maximalné ucinna a co nejbezpecnéjsi

N EnglJ Med 2013;369:1243-51



Colloids versus crystalloids for fluid resuscitation in critically
ill patients

Are colloids more effective than crystalloids in reducing death in people who are critically ill or injured:

Trauma, burns or surgery can cause people to lose large amounts of blood. Fluid replacement, giving fluids intravenously (into a vein)
to replace lost blood, is used to try to maintain blood pressure and reduce the risk of dying. Blood products, non-blood products
or combinations are used, including colloid or crystalloid solutions. Colloids are increasingly used but they are more expensive than
crystalloids. This review of trials found no evidence that colloids reduce the risk of dying compared with crystalloids, and one type of
colloid (starches) might increase the risk of death.

Jaké koloidy, krystaloidy?
Klinicky kontext?
Jaka davka? Cil? Cochrane Database of Systematic Reviews 2013,

Issue 2. Art. No.: CD0O00567.



Dusledek ohlasu 3 RCT

Intensive Insulin Therapy and Pentastarch
Resuscitation In Severe Sepsis

New Engl J Med 2008;58:125-139

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

New EnglJ Med 2012;367:124-134

Hydroxyethyl Starch or Saline for Fluid
Resuscitation 1n Intensive Care

New Engl J Med 2012;367:1901-111






Hydroxyethyl-starch solutions (HES) should no longer be
used in patients with sepsis or burn ¥ Q> s or in critically
ill patients - CMDh endorses PRAC 0‘9 .nmendations

HES will be available in restricted patient = _ &, ons

The Coordination Group for Mutual Recognitio” Qe _entralised Procedures - Human (CMDh)’,has

endorsed by majority the recommendatior 00 .Jropean Medicines Agency’s Pharmacovigilance
Risk Assessment Committee (PRAC), w! .Jded that HES solutions must no longer be used to
treat patients with sepsis (bacterial - .n the blood) or burn injuries or critically ill patients
because of an increased risk of k’ é, .ry and mortality.
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Because of the risk of kidney injury and mortality, JHES solutions must no longer be used i

HES solutions should only be used for the treatment of hypovolaemia due to acute blood loss when
crystalloids alone are not considered sufficient.

There is a lack of robust long-term safety data in patients undergoing surgical procedures and in
patients with trauma. The expected benefit of treatment should be carefully weighed against the
uncertainties with regard to long-term safety, and other available treatment options should be
considered. Additional studies will be performed with HES solutions in patients with trauma and in
elective surgery.

HES solutions should be used at the lowest effective dose for the shortest period of time.
Treatment should be guided by continuous haemodynamic monitoring so that the infusion is
stopped as soon as appropriate haemodynamic goals have been achieved.

HES solutions are now contraindicated in patients with renal impairment or renal replacement
therapy. The use of HES must be discontinued at the first sign of renal injury. An increased need
for renal replacement therapy has been reported up to 90 days after HES administration. Patients’
kidney function should be monitored after HES administration.

HES solutions are contraindicated in severe coagulopathy. HES solutions should be discontinued at
the first sign of coagulopathy. Blood coagulation parameters should be monitored carefully in case

nf rensated administration.



Safety of Modern Starches Used During Sursf' vy
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Incidence of postoperative death and acute kidney injury

associated with i.v. 6% hydroxyethyl starch use: systematic
review and meta-analysis

* Analyza 19 praci ze 456, celkem 1567 pac.

* Nenalezeny zadné rozdily
— v Cetnosti amrti

— akutniho poskozeni ledvin
— potreby RRT

u chirurgickych (jak ne-, tak kardiochirurgickych) pacientd, jimz byl
podan 6%HES

* Hodnocené studie byly malé s nevelkou cetnosti komplikaci a nizkym
rizikem heterogenity. Uzké rozmezi Cl naznaéuje, Ze tato zjisténi jsou vak
hodnovérna.

* V nepfitomnosti prikazu prospésnosti — pfi rizikovosti u jinych kriticky
nemocnych - nemuzeme rutinni pouZziti 6%HES u chirurgickych pacient(

deQFII’\(“'

Brit J Anaesth 2014; 112: 25-34






Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis

and Septic Shock, 2012

A. Initial resuscitation
1. Protocolized, quantitative resuscitation of patients with sepsis-induced tissue hypoperfusion (defined in this document as hypotension
persisting after initial fluid challenge or blood lactate concentration >4 mmol/L). Goals during the first 6 h of resuscitation:
(a) Central venous pressure 8—12 mmHg
(b) Mean arterial pressure (MAP) = 65 mmHg
(¢) Urine output = (.5 mL kg_] h

(d) Central venous (superior vena cava) or mixed venous oxygen saturation 70 or 65 %, respectively (grade 1C)
2. In patients with elevated lactate levels targeting resuscitation to normalize lactate as rapidly as possible (grade 2C)

G. Fluid therapyv of severe sepsis

I. We recommend crystalloids be used as the initial flud
of choice in the resuscitation of severe sepsis and
septic shock (grade 1B).

Intensive Care Med 2013; 39:165-228



Management of bleeding and coagulopathy following major trauma: an updated
European guideline

Fluid therapy

Recommendation 14

We recommend that fluid therapy be initiated in the hypotensive bleeding trauma

patient. (Grade 14)

We recommend that crystalloids be applied initially to treat the hypotensive

bleeding trauma patient. (Grade 1B)

Critical Care 2013, 17:R76
doi:10.1186/cc12685



N I C National Institute for
Health and Care Excellence

1.3 Resuscitation

@ If patients need IV fluid resuscitation, use crystalloids that contain sodium in
the range 130-154 mmol/l, with a bolus of 500 m| over less than 15 minutes.

(For more information, see the Composition of commonly used crystalloids
table.)

1.3.2 Do not use tetrastarch for fluid resuscitation.

1.3.3 Consider human albumin solution 4—-5% for fluid resuscitation only in patients

with severe sepsis. Intravenous fluid therapy in adults in
hospital

Issued: December 2013

NICE clinical guideline 174

guidance.nice.org.uk/cg174



Vliv TK . na distribuci podaného RL

* Zjistovano pfi uvodu do
CA Ci zahajeni
neuroaxialni blokady

* Distribucni clearance
zavisi na TK .

* Intrakapilarni
hydrostaticky tlak je
klicovou proménnou
urcujici redistribuci i.v.
podanych tekutin
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Acta Anaesth Scand 2007; 51:880 —7



Vliv rychlosti podani tekutiny na pretrvavani
objemového ucinku
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Rg = 50 ml/min
80 W=33L
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60 1
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Anesthesiology 2010; 113:470 - 81



Transkapilarni presun tekutin

100
o Reduced COP L b
75 | |©-Normal COP
Raised COP

50

10 20 mm Hg 30 40

Intrakapilarni tlak je cca 20mmHg. Pri jeho snizeni transendotelialni filtrace prakticky
ustdvd, bez ohledu na COP. Ze téchto okolnosti se objemova ucinnost koloidU a
krystaloid( prakticky nelisi (a); pti vyssim tlaku jsou naopak koloidy hemodynamicky
ucinnéjsi (b), vyssi COP zpomaluje transkapilarni presun.

Brit J Anaesth 2012; 108 : 384-94



Krystaloidy jako objemova nahrada?

* Ué&innost krystaloid( se do¢asné pfiblizuje U&innosti
koloidu pri nizkém hydrostatickém intrakapilarnim
tlaku Ci extrémni hypovolémii

— pri prekapilarni vazokonstrikci
— pfi postkapilarni vazodilataci
— pri vyrazné vazoplegii
* Koloidy ucinnéjsi pri hemodynamické optimalizaci
— za normalniho Ci zvyseného intrakapilarniho tlaku se
uplatni jejich onkoticky ucinek



2.2 IV fluid therapy for fluid resuscitation

Are balanced solutions superior to sodium chloride 0.9% for the fluid resuscitation of patients
with acute hypovolaemic shock?

* Studie ve srovnani s 0,9% roztokem NaCl
ukazaly, ze pri uziti balancovanych roztoku jsou
meéné casteé
— poruchy ABR ( hyperchloremicka acidoza)

— AKI (akutni poskozeni ledvin)

— potreba RRT (nahrada renalnich funkci)

— krevni ztraty

— celkova cetnost komplikaci (v€. infekénich)

NICE clinical guideline 174

guidance.nice.org.uk/cg174






Srovnani objemové ucinnosti koloidu a krystaloidu?

* Potrebny objem krystaloidu nejvice 1,6x (t.j. o
60%) vetsi

SAFE 1:1,3 (1. den)

VISEP 1:1,6(1.den),1:1,4(dny 1-4)
FIRST 1:1,45 (1. den)

6S 1:1

CCM2012 1:1,4-1,1 (dny 1-4)

CHEST 1:1,3(dny1-4)

CRYSTMAS 1:1,24 do (pocatecni) stabilizace
BaSeS 1:1,1(dny1-5)

CRISTAL 1:1,33 (dny 1-3)



Endotelialni glykokalyx a jeho role

Vascular Lumen

* Negativnée nabita hydrofilni
gelovita sit (muko)poly-
sacharidl pokryvajici
vnitfnim povrch cév

* Poruseni glykokalyx:

zanétlivé plsobky, ‘
ischemie/reperfize, b-ANP, 4
hypervolémie, -glykémie , : 75 0.1 pm-
. Poruéenll' gllykokalyx stobi Endotelialni glykokalyx pusobi
shlukovani trombocytd, jako selektivni filtr, pfi jeho

adhesi leukocytd,T kapilarni v AN : o
oermeability a tkafiové narueni T Unik tekutiny a solutd

otoky do intersticia

Anesthesiology 2008; 109:723-40



Controversies In fluid therapy: Type, dose and toxicity

* Rozdily v objemové ucinnosti
krystaloidu a koloidu jsou
nevelké, riziko AKI a krvaceni po
HES nelze prehlizet

Fluid balance paradigm

* Pri uziti krystaloid(i uprednostnit t
,balancované“ roztoky, NS pusobi '
poruchu AB rovnovéhy a T riziko
AKI i Cetnost RRT

* Volba typu, rychlosti podani a
objemu tekutiny zavisi na
klinickém kontextu, kazda
nevhodné pouzita tekutina miize
Skodit

* Uziti tekutin je stejné zavazné jako
kazda jina nitrozilni medikace

World J Crit Care Med 2014; 3: 24 - 33



Four p

nases of intravenous fluid therapy: a conceptual model

Rescue Optimization Stabilization De-escalation
Principles Lifesaving Organ rescue Organ support Organ recovery
Goals Correct Optimize and maintain tissue Aim for zero or negative fluid Mobilize fluid accumulated
shock perfusion balance
Time (usual) Minutes Hours Days Days to weeks
Phenotype Severe shockll Unstable Stable Recovering
Fluid therapy Rapid Titrate fluid infusion conservative Minimal maintenance infusion onlyll Oral intake if possible
boluses use of fluid challenges i i i i i
Typical clinical - Septic - Intraoperative GDT - NPO postoperative patient - Patient on full enteral feed in
scenario shock - Burns - ‘Drip and suck’ management recovery phase of critical illness
- Major - DKA of pancreatitis - Recovering ATN
trauma

—
/

Stabilization
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Brit J Anaesth 2014
doi:10.1093/bja/aeu300



What's new in volume therapy in the intensive
care unit?

* Objemova terapie musi byt individualizovana a respektovat
klinicky kontext
* Vysledek a podobu |écby ovlivnuji casové souvislosti,
s i Ty S telenti
* VSe nasvedcuje, ze optimalni je casna energicka resuscithce
obéhu nasledovana zdrzenlivym podavanim tekutin

* Uziti koloidU v resuscitaci rychleji koriguje sok, coz muze byt
predpoklad lepsiho vysledku lécby
* Moderni HES lze bezpecné uzivat perioperacné, ale nutno se

jim vyhnout v intenzivni péci (predevsim u pacientu s
rizikem AKI)

* Albumin neprinasi zadné vyhody a je drahy
Best Pract Res Clin Anaesth 2014; 28: 275 - 283



A systematic review of goal directed fluid therapy: Rating of evidence
for goals and monitoring methods "

* 118 publikaci 1984 - 2013 —> 81
publikaci (1352 pac.), UPV i

spont. dychajici, GRADE -
* 31 hemodynamickych cill, 22 "
technik monitorace —» 118 ;E -
kombinaci §25
* Obecné: priukaznost studii : — P
velmi nizka ] e
£ 10 O Very low quality
* Spont. dychajici: :
C laktat, C, D02  m || ‘ |
. U PV: on invasive nvasive, NOn ventiate: nvasive, ventlate
1. SVI

2. Cl, CO, kolapsibibilita HDZ

J Crit Care 2014; 29: 204-209



Jak hodnotit dosazeni hemodynamickych cilt?

Statické & konvenéni Dynamické ¢i méné konvencni

* TK, P * PAC (CCO, S,0,)

e CVP * Analyza tepové krivky
—PiCCO, LiDCO

" 500 —Vigileo

* Diureza —Massimo (PVI?)

* Laktacidémie * Metody vyuZivajici UZ

* At

Algoritmizovany postup sledujici odpoved na IéCbu



Algoritmus hemodynamické optimalizace

Monitor SWsD

1

Give bolus 3—4 ml kg~ ! colloid over —~5 min

/ e N\

YWES
SWisD SWsD
iNncreases iNncreases
=10%0 =10%%0

(Point A on graph)

MNO
\D
Monitor SW/sSD
Re-evaluate g 10—15min

Strodko=
o= S

B

(Point B on graph)

Frank—Starling curve

Br J Anaesth 2012; 109: 69-79



Nejjednodussi byva prekvapive ucinné..

.,

Baseline PLR




Dékuji za pozornost

karel.cvachovec@fnmotol.cz



