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Fig. 2. Description of the acute and late phases following infectionfstressfinjury. After
injury, the acute phase is composed of an early and a late period. Then the post-acute
phase can be progressing to convalescence and rehabilitation or chronicity and Pro-
longed Inflammatory and Catabolic Syndrome (PICS).



VnegjsSi pohled
= Noradrenalin 1,5ug/kg/min., 7mg/hod.
= | aktat 6,5 mmol/l, BD 7mmol/I
= Siroké zornice, studend a $ediva akra

= Kapilarni navrat 5 s
" Tachykardie 140/min.
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Vnitrni pohled

= Hypoperfuze tkani versus jejich metabolické
pozadavky

= VVasokonstrikce, kapilarni propustnost, sklon k
vasodilataci, mikrotromby, ztrata elasticity
erytrocytu

= Riziko myokardialni dysfunkce u sepse
= NO inhibice mitochondrialniho dychani
» \ ruznych tkdnich ruzné

Hypoxie a anaerobni metabolizmus, vysoka
produkce laktatu

Cesar C, Fabian J. YJBM 2019



Prezivani bunek bez kysliku

= Warburguv efekt — anaerobni
metabolizmus i v pritomnosti kysliku

® Coriho cyklus, glukoneogeneze v
jatrech

= Mozna difuze glukozy a laktatu
intersticialnim prostorem podle

koncentracniho spadu i v Spatné
prokrvené tkani

Tirpe AA, Neagoe IB. Int J Mol Sci, 2019



Tkanove poskozeni

" Trauma, infekce, jed, hypoxie

= Buneécha nekroza, apoptodza, autofagie
= Produkce reaktivnich forem kysliku

= Stimulace zanétoveé odpovéedi

Palicaras K et al. Nat Cell Biol.2018



Resuscitacni faze soku

" Shoda - zakladem je obnoveni tkanove
perfuze a to rychle

= Neshoda - v agresivite tekutinove
resuscitace

= Duvod - hypotenze a vysoky
laktat nemusi byt hypovolemie

= Individualni optimalizace
hemodynamiky

Rhodes A et al.2016. Intensive Care Med. 2017;43(3):304-77.
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Special Article

Special Article

Surviving Sepsis Campaign: International o _ _
Guidelines for Management of Sepsis and| The Surviving Sepsis Campaign Bundle:

Shock: 2016 2018 Update

R[5

Bundle Element F. FLUID THERAPY

Measure lactate level Ra-maasure if initial lactate is 1. We recommend that a fluid challenge technique be applicd
9 mmal/l where fluid administration is continued as long as hemeo-

dynamic factors continue to improve (BPS).

Obtain blood cultures prior to administration of antibiotics . We recommend crystalloids as the fluid of choice for ini-

tial resuscitation and subsequent intravascular volume

replacement in patients with sepsis and septic shock

Rapidly administer 30mlL/kg crystalloid for hypotension or istrong recommendation, moderate quality of evidence).
lactate = 4 mmol/L . We suggest using cither balanced crystalloids or saline for
fluid resuscitation of patients with sepsis or septic shock
{weak recommendation, low quality of evidence).

4. We suggest using albumin in addition to crystalloids for

Administer broad-spectrum antibiotics

Apply vasopressors if patient is hypotensive during or after
tluid resuscitation to maintain mean arterial pressure
= 65mm Hg

initial resuscitation and subsequent intravascular vol-
ume replacement in patients with sepsis and septic shock
when patients require substantial amounts of crystalloids
{weak recommendation, low quality of evidence).

. We recommend against using hydroxyethyl starches
{ HESs) for intravascular volume replacement in patients
with sepsis or septic shock (strong recommendation, high
quality of evidence).

. We suggest using crystalloids over gelatins when resusci-
tating patients with sepsis or septic shock (weak recom-
mendation, low quality of evidence).




British Joumnal of Anaesthesia 113 (5): 740-7 (2014) 13 %
Advance Access publication 9 September 2014 - doi:10.1093/bja/aeu300 ] {

SPECIAL ARTICLES

Four phases of intravenous fluid therapy: a conceptual model'

E. A. Hostel? K. Maitland®#, C. 5. Brudney?, R. Mehta¥, J.-L. Vincent?, D. Yates?, J. A. Kellum?, M. G. Mythen1?
and A. D. Shaw?!! for the ADQI XII Investigators Group

Volume
status

e The authors explore the risks of A
i.v. fluid therapy, explaining that

up to 20% of patients receiving
l.v. fluid may be subject to
inappropriate fluid therapy.

Table 1 Characteristics of different stages of resuscitation: ‘Fit for purpose fluid therapy’. Gl
NPO, nil per os; ATN, acute tubular necrosis; S5, surviving sepsis campaign i
Rescue Optimization Stabilization De-escalation
Primciples Lifesaving g an rescue Organ support Organ recovery
Goals Correct Optimize and maintain tissue Airn for zero or negative fluid Maobilize fiuid accumulated
shock perfusion balonce
Time {usual) Minutes Hours Doys Days to weeks
Fhenotype Severe shock  Unstoble stable Recovering
Fluid therapy Rapid Titrate fluid infusion conservative  Minimol maintenance infusion only  Oral intake if possible
boluses use of Auid chollenges if oral intoke inodequate Avoid unnecessary v, fluids
Typical clinical - Septic - Intraoperative GDT = MPO postoperative patient - Patient an full enteral feed in
SCenario shock - Burns = *Drip and suck’ management recovery phase of eritical illness
Major - DEA of poncreatitis - Recoverning ATN
trauma
Armount Guidelines, for example, 55C, pre-hospital resuscitation, trauma, bums, eteo.




Pozitivni tekutinova bilance

» [ntravaskularni pri vasodilataci
= Unik do dutin

= Mezibunécny prostor zvysenou
kapilarni propustnosti

= | ymfaticka napln

= [ntracelularni prostor
pri mytofagii




Individualni optimalizace

" Optimalni parametry pri PCWP 8-18 mmHg
¢ MAP > 65 (70 - 105 mmHg)

CI > 4,5 (2,5 - 4 |/min/m2)
DO,I >600 (500 - 600 ml/min/mz2)
VO,I >170 (120 - 160 ml/min/mz2)
SVRI<1200 (1970 - 2390 d.s/cm5/ mz2)
Sa0, > 88 (95 - 100 %)
SvO, > 70 (60 - 80 %)
EDVI < 140 (60 - 100 ml/mz2)

® & 6 o6 6 o o

Shoemaker WC, et.al. Crit Care Med. 1993



Hydrocortisone, Vitamin C, and Thiamine ®c,mm.k
for the Treatment of Severe Sepsis and

Septic Shock

A Retrospective Before-After Study mumm@

Faul E. Marik, MD, FOCP: Vikramjit Khangoora, MD; Racgquel Rivera, Pharmi; Michael H. Hooper, MOy
and John Calravas, PhD, FOCP

BackGROUND: The global burden of sepsis is estimated as 15 1o 19 million cases annually,
with a mortality rate approaching 60% in low-income countries.

METHODS: In this retrospective before-after clinical study, we compared the outcome
and clinical course of conseculive seplic patients treated with intravenous vitamin C,
hydrocortisone, and thiamine during a 7-month period (treatment group) with a control
group treated in our ICU during the preceding 7 months. The primary outcome was hospital
survival. A propensity score was generated to adjust the primary outcome.

o and a PCT level > 2 ng/mL were treated with intravenous vitamin C ficant

Z an (1.5 g every 6 h for 4 days or until ICU discharge), hydrocortisone | Was
% (50 mg every 6 h for 7 days or until ICU discharge followed by a [ "
2] taper over 3 days), as well as intravenous thiamine (200 mg every |jure
10 - 12 h for 4 days or until ICU discharge). The vitamin C was |jping
administered as an infusion over 30 to 60 min and mixed in a 100- prs.a

3 Tma:mm mL solution of either dextrose 5% in water (DSW) or normal saline. peion

it ot — =l ol L Avbe,

H Predicted Mortality [ Acteal Mortality

Figure | - Pradicted and actual prortality in the treatmeent and condral
growps. Preicied mortality was derived from APACHE IV scoring
syztemn results, “P < 00 far comparizon of Drealmend group ve contral
group (e bexi) APACHE = Acute Phydology and Cheovile Health
Evalsaiion.

coNCcLusIoNS: Our results suggest that the early use of intravenous vitamin C, together with
corticosteroids and thiamine, are effective in preventing progressive ongan dyshunction,
including acute kidney injury, and in reducing the mortality of patients with severe sepsis and
septic shock, Additional studies are required to confirm these preliminary findings.

CHEST 2017; 151(6):1229-1238



Critical Care

REVIEW Open ACcess

Ascorbic acid, corticosteroids, and thiamine ®
in sepsis: a review of the biologic rationale
and the present state of clinical evaluation
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30y of thismine, ascoabic acid, and coricostercids in sepsis POH pyunate debwdiogenase, ATF adencsine

Fig. 1 Suggéested mechanisms for the elica,

triprosphate, NALFH nEotinamice aenms dinuclectioe phospoate, PR30 proben phosphatase 2, RO redc i codpien spiceis, BRY etrarmaolbiopteni

ICA intraceliular adhesion malecube. A droked mirs sign indicates an inhibitory action; amows indicate an activating action; greerroutined boss indicate a
birsatior; red-ourined bowes indicate a potertially hammiul effect atteraated by the medication combinatior

berseficiad effect of the medicstion o




Vitamin B1

kofaktor Fady buné&énych enzymu

dulezity pro aerobni metabolizmus glukdzy,
mitochondrialni oxidativni fosforylaci, redoxovy
status bunky a syntézu adenosin trifosfatu (ATP)

velky obrat v téle, neni skladovan pro
dlouhodobéjsi rezervy a novy se netvori.

deplece v sepsi v 20-70%

cytoprotektivni efekt v situaci hypoxického
stradani a v ramci prevence apoptozy
Doporucena davka z klinickych studii je 200mg
po 12 hodinach po dobu 4 dnu.



Vitamin C

duleZity pro Fadu biosyntetickych a metabolickych
procesu. Je duleZity pro syntézu kolagenu, karnitinu a
vasopresoru

neutralizator reaktivnich forem kysliku, patri mezi hlavni
antioxidanty organizmu

vyznam imunomodulaéni a kofaktor enzymu obsahujicich
zelezo.

zevni prijem vitaminu C
neni dosazeno normalizace hladiny vitaminu C bézné
doporucovanou davkou 200mg/den

doporucena davka z klinickych studii okolo 1,5g
v Sestihodinovém intervalu po dobu 4 dnu.



Hydrokortizon

» podpurny efekt katecholaminu

= glukoneogeneze, lipolyza, proteolyza a
inzulinoresistence

" zmirnéni nastupu silné zanétove reakce
organizmu, ktera se povazuje rizikova
pro rozvoj organovych dysfunkci

= doporucena davka je 50mg
hydrokortizonu po 6 hodinach.



Den 0-3

Vytvorit podminky pro regeneraci tkani -
hemodynamika + HAT (kortizol, vitamin C, thiamin).
Vyziva do resuscitacni faze nepatri, ale prechod do
nasledné faze muze byt rychly.

Pozor na hypoglykemii (malnutrice a jaterni
selhani), korekce mineralogramu (Na,K,P,Mg).
Nasazeni inzulinu je duvodem pro ¢asné nasazeni
nutricni podpory.

Enteralni aplikace do zaludku

(jen aby se nezapomneélo).
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