Sokové stavy,
tekutinova terapie




Definice Soku

Zivot ohroZujici, generalizovana forma ob&hového selhani spojena s
nedostateCnou utilizaci kysliku bunkami (tkanovou dysoxii)

Hypotenze (SBP < 90 mmHg, pokles SBP 0 40 mmHg nebo MAP <
65 mmHg), ackoliv vétSinou pfitomna, neni pro pritomnost Soku
nezbytna !




Hemodynamicke

principy

® Dodavka kysliku: DO2 = CO x Hb x 1,34 x Sa0>

® Spotieba kysliku : VO2 =CO x Hb x 1,34 x (Sa02 - SvOy)
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Determinanty
srdecniho vydeje




Frank-Starlingova
krivka

® Vztah mezi tepovym objemem (srde¢nim vydejem) a end-diastolickym
objemem (tlakem) srdeCni komory
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Vazoaktivni latky

Clinical use

Inodilators ime All forms of hypotension

Cardiac failure

Low putput states,
e.g. card e

obstructi

Cardiac failure

Cardiac failure
Inacanstrictors ime Septic shock
Cardiogenic shock
Epinephrine Cardiac arres
ladrenaline) Anaphylactic shock
Cardiogenic shock
Septic shock
Morepinephring | 444 septic shock
(noradrenaline] Refractory hypotension




sue hypoperfusion




Hypovolemicky sok

Inadequate myocardial

contractity Hypovolaemic
Shock

Sympathetic over
activity leads to
vasoconsfiriction
Despite normal BP, organs . in order to
are poorly perfuseddue toa maintain BP
reduction in blood flow




Hypovolemicky sok

Krvaceni - hemoragicky Sok

Ztraty do tretiho prostoru, napr. zvySeny capillary leak pfi sepsi,
popaleninach, akutni pankreatitide, traumatech...

Ztraty do Gl traktu, napf. prujmy, fistule, zvraceni
Transdermalni ztraty, napf. popaleniny, hyperpyrexie
Polyurie, napf. diabetes insipidus, diuretika

Nedostatecny prisun tekutin




Hemoragicky sok

Table 2 American College of Surgeons Advanced Trauma Life Support (ATLS) classification of blood loss based on
initial patient presentation
Class | Class Il Class 1 Class IV
Blood loss® (ml) Up to750 750-1500 )0-20 >2000
Blood los lood volume) Up to 159 '
Pulse rate <100
Blocd pressure MNormal Normal
Pulse pressure (mmHg) Mormal or increased Decreased

Respiratory rate 14-20 20-30

Urine output (ml/h) >30 20-30 - Megligible

Central nervous system/mental status Slightly anxious Mildly anxious Anxious, confused Confused, lethargic
Fluid replacement Crystalloid Crystalloid id and blood Crystalloid and blood
Table reprinted with permission from the American College of Surgeons [37].

*for a 70 kg male.

® Predpokladany objem cirkulujici krve : 66 ml / kg tél. hmotnosti (3

o 60 ml / kg tél. hmotnosti (Q)




Kardiogenni Sok

Poor myocardial

contractility Cardi ogen iC
High venous S h oC k

pressure leads to
fluid extravasation
and oedema

Sympathetic over
_ : activity leads to
D_esplte normal or N vasoconstricion
high BP, organs are in order to
poorly perfused due maintain BP
toa reductionin 5
blood flow




Kardiogenni Sok

Myokardialni ischemie, t.j. infarkt, omraceni

Akutné vznikla chlopenni vada (napf. mitralni regurgitace), ruptura
septa

Myokarditis / kardiomyopatie, napf. virova

Systémovy zanét, napf. sepse, stav po kardiochirurgické operaci...
Leky, napr. B-blokatory, kalciovi antagonisté, doxorubicin

Kontuze myokardu pri traumatu hrudniku

Tezka tachykardie, arytmie obecné




Obstruktivni Sok

myocardium contracts

against high afterload Obstructive
Shock

Back pressure leads to

venous congestion
Sympathetic over
activity leads to

vasoconsiricion
Despite normal BP, organs in order to

are poorly perfused due toa maintain BP
reduction in blood flow _.




Obstruktivni Sok

®  Plicni embolie

®  Tenzni pneumotorax

® Perikardialni tamponada




Distributivni /
vazodilatacni sok

With adequate fluid therapy, the heart
usually compensates by increase rate

and contractility, although this might Distributive
not be enough
Shock

Vessels dilate

causing relative
hypovolaemiaanda —
reductionin SVR -~

N | Capillary leak
\ ‘ worsens
' : hypovolaemia

and causes
oedema
(including
pulmonary)

Changes above lead to
a reduction in BP and
organ perfusion




Distributivni /
vazodilatacni sok

Systémovy zanét (SIRS), napr. sepse, anaphylaxe, velké operace,
pankreatitida...

Léky, napr. ACE inhibitory, nitraty, antagonisté kalcia, sedativa

Endokrinni choroby, napf. absolutni (Addisonova choroba) nebo
relativni adrenokortikalni insuficience

Periferni inaktivace sympatiku, napf. epiduralni anestezie, misni
trauma




Septicky sok

® Kardiogenni - septicka kardiomyopatie
® Vazodilataéni - ztrata tonu arteriol / shunting mikrocirkulace

® Hypovolemicky - ztrata tekutin do tfetiho prostoru / zvySeny capillary
leak




Priznaky

Alterace mentalniho stavu — kvalitativni +/- kvantitativni
Oligurie

Chladna akra, mramorova kuze, cyandza, zpomaleny kapilarni navrat,
suche sliznice

Tachypnoe, hyperventilace, hypoxémie

Hypotenze, tachykardie, bradykardie

HorecCka, hypotermie




| aboratorni ukazatele

® Parametry organové dysfunkce - bilirubin, kreatinin, trombocyty,
INR/aPTT, PaO:

® Zanétlivé ukazatele - CRP, prokalcitonin, leukocyty
® Srdecni enzymy - troponin, myoglobin, CK

® Ukazatele tkanové hypoperfuze - laktat, deficit bazi, saturace smisené
Zilni krve




Tekutinova terapie v
Soku

® Optimalizace preloadu

® Inicialni davka u hypovolemického / septického / distributivniho Soku -
2000 ml krystaloidu (dospéli), resp. 20 ml / kg BW (déti)

o

Siroké periferni kanyla > > > centralni katetr

Table 3 American College of Surgeons Advanced Trauma Life Support (ATLS) responses to initial fluid resuscitation®
Rapid response Transient response Minimal or no response

Vital signs Return to normal ansi s Remain abnormal

Minimal (109-209%) Vibderate and ongoing

or more crystalloid Low

Meed for blood oW Moderate to high Immecdiate

Blood preparation Ve Type-specific Emergency blood release
Meed for operative intervention

Early pre e of surgecn

* 2000 ml of isotonic solution in adults; 20 mi/kg bolus of Ringer's lactate in children.

Table reprinted with permission from the American College of Surgeons [37].




Krystaloidy

1/2 Fyziologicky roztok (0,45% NaCl), 5% glukosa - hypotonicke
“Fyziologicky roztok” (0,9% NaCl), Ringer-laktat - /sotonicke
Plasma-Lyte, Ringerfundin - balancovane isofonicke

Hypertonicky solny roztok (3%, 5%, 7.5%, 10% NaCl) - hyperionicke

Darrowuv roztok, Ringeruv roztok, Hartmannuv roztok ... - starsi




Krystaloidy : pro &
proti

Levné
® Bezpecné

Neprokazana vlastni toxicita vici ledvinam, nezpusobuiji alergie a
koagulopatii

ALE
Mensi narust intravaskularniho objemu oproti koloidum
® Vyssi riziko intersticialniho edému & objemového pretizeni
® Hyperchloremicka acidéza (FR)

Zvysena produkce COz2 (glukdza)




Koloidy

® Lidsky albumin (4-5% isoonkoticky, 20% hyperonkoticky)
Zelatina (Gelofusine, Gelaspan)
® Skroby (140/0,4 - Volulyte, 130/0,42 - Tetraspan)

® Dextrany (Dextran-40, dextran-70) - od jejich pouzivani prakticky
upusténo

® Plazma, erytrocytarni masa ... - krevni derivaty a transfuzni pripravky




Koloidy : pro & proti

® Bezpecné (albumin 4% - ne u tézkého kraniotraumatu)

® Veétsi objemovy efekt oproti krystaloidim (~1,5 nasobny)
ALE

® Drahé (zejména albumin)

® Akutni poskozeni ledvin (dextrany, Skroby u tézké sepse)

® Koagulopatie (dextrany, pravdépodobné Skroby a Zelatina)

® Alergické reakce (dextrany, Zelatina, Skroby)

®  Pruritus (Skroby)




good luck
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