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Jaka odpovéd organizmu na infekci urcuje prognozu?

Hemodynamicka m Metabolicka
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Prevence energetického vyhoreni

* TTM (fyzikdlné, farmakol.)
* Restrikce kalorii

@)
A

L Energy sensing — AMP-kinasa
Eﬂy (klicovy energeticky senzor bunék)
*Metformin
Hibernace
*H.S, CO...

(Lancet Respir Med, 2018, CASS study; Engl J Med 373: 2215-24, 2015; Crit Care 20: 10, 2016)
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Mitochondrialni antioxidanty

Hyperoxie

Thiamin, vitamin C, hydrokortizon
Bikarbonat

Levocarnitin

Coenzym Q

-----



Kdyz se mitochor-’

* Mitochondrialni antioxidanty

* Hyperoxie

* Thiamin, vitamin C, hydrokortizon

* Bikarbonat |

* Levocarnitin

(Lancet Respir Med, 2018, CASS study; Eng #, 2015; Crit Care 20: 10, 2016)
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Vitamin C

186 P L Langlods and F. Lamontagne [ Nutrition G0 (2019) 185— 190

Hematologic System

* Improves platelet function
= Reduced capillary plugging
* Reduced sepsis-assodated thrombopenia

Immune System

Promotes antioxidants scavenging
Inhibits bacterial growth
Improves microbial killirg
Improves epithelial barrier

L] LI I

Cardiovascular System

* Attenuation of infarct size and stunning

* Reduction of vascpressor requirement
* Reduction of atriel librillation

* Improement of endothelial function

Neurologic System
* Oxidative protection of

Respiratory System

* neurons (at high levels)
* Reduction of infarct size
* after ischemia

* Reductian of intubation ime
* Reduced incidence of pneumonia
¥ - Reduced alveolar inflammation

Gastrointestinal System

* Decreased inflammation
* Reduced apoptosis
* Reduced infiltration of neutrophils

Renal System

* Reduction of fluid requirement
* Improved urine production

Fig. 1. Systemic effects of vitamin C.



Vitamin C —silné stranky v sepsi

Witamin € is neguired Lo synthesize catecholamines

Anti-inflamatorni

Syntéza
o katecholamint Imunomodulator
e K )E vazopresinu Bakteriostatick
B kortizol ' .

e I Endotelialni

i 1 : integrita
Ve : Vazomotoric -
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https://i1.wp.com/emcrit.org/wp-content/uploads/2017/03/Csynth.png
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Evidence is stronger than you think: a
meta-analysis of vitamin C use in patients

with sepsis Li Critical Care (2018) 22:258
S https://doi.org/10.1186/513054-018-2191-x

Fowler, et al

2014

Randomized, .
double-blind, mortalita

placebo-controlled

Zabet, et al
2016 ICU-LOS

Randomized,
double-blind,
placebo-controlled

Vazopresory
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A Forgotten but Memorable Disease........

59 lety pravnik, alkoholik, nalezen na ulici zmateny

°TT 32.2°C P 140 TK 78/44 RR 34 Sat. 98%

*Ledova periferie, mramoraz

*pH: 6.9, a-laktat: 27.2 mmol/l, ScVO2 88%, CRP 40, PCT 0.2
*Po tekutinové nalozi Cl 4,8 I/min/m?2

Napadneée pripomina septicky sok?
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Thiamin —silné stranky v sepsi

,Palivo” aerobniho

metabolizmu Oxidacni stres
Vitamin B essential for glucose matabolism | (Kre bSCIV CYkIUS) MitOChondriéIni

Glucose - bioenergetické metabolizmus
s [Gryeoty | selhdni
4

Lactale | = Pyruvate
_ 'HH.I'I'I'H

Auem -CoA

Kreb's Cycle Enzymaticke .
@ y . Nedostatek =
procesy neuronu

rdecni selhani
Nedostatek = SIS S .a I
" vazoplegie
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Late Breaker Articles

* thiamin (200 mg IV q12hr)

Randomized, Double-Blind, Placebo-Controlled
Trial of Thiamine as a Metabolic Resuscitator in
Septic Shock: A Pilot Study (crit Care Med 2016; 44:360-367)

Complete group (n = 88)

p =085 — Thiamine
- Placebo

5 10 15 20 25
Days

30

=l

Percent survival

Thiamine deficient group

m.
.Eﬂ.
- Thiami
- amine
20- p = 0.047 e Placal
0 v ' - v .
0 5 10 15 20 25 30
Days

Figure 3. Kaplan Meier survival curves. Survival curves for the thiamine and placebo groups in the full study

group (left) and the thiamine deficient group (right). Patients were censored at hospital discharge. The graph is

truncated at 30 days for illustrative purposes. Vertical lines represents censored patients and the p-value is from
the log-rank tesl

Thiamine as a Renal Protective Agent in Septic Shock

A Secondary Analysis of a Randomized, Double-Blind, Placebo-controlled Trial

Ann Am Thorac Soc Vol 14, No 5, pp 737-741, May 2017



https://i0.wp.com/emcrit.org/wp-content/uploads/2017/03/donnino.png

Effect of Thiamine Administration on Lactate
Clearance and Mortality in Patients With
Septic Shock* (Crit Care Med 2018: 46:1747-1752)

Jordan A. Woolum. PharmD?"; Erin L. Abner. PhD, MPH?* Andrew Kellv, MAS, MS?;
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Kdyz to smichame vse dohromady....

Marik Cocktail:

Vitamin C 1.5g IV g6h
Hydrocortisone 50 mg IV q6h
Thiamine 200mg IV q12h

Infused, not stirred.z
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Hydrocortisone, Vitamin C, and Thiamine (@) e
for the Treatment of Severe Sepsis and

Septic Shock

A Retrospective Before-After Study PODCAST @

Paul E, Marik, MD, FCCP; WMilramilt Khangoors, MDD Ramued Rvers, Marml); Michae! M, Hooper, MOD;
and John Cairanas, il FOCP

P <0.001

Mortality (%)
8B 8 & g

- §
=
1

Control Treatment
B Predicted Mortality [l Actual Mortality

(Predicted mortality based on APACHE IV scores)
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Vasopressor Duration
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Synergie?

Vitamin C Thiamine Hydrocortisone

50mg IV gbh

1.5gm IV g6h B 200mg IV gl2h

X 4 days X 4 days X 7 days

* Vitamin C obnovuje funkci receptoru pro kortikoidy

* Kortikoidy zvysuji expresi bunécného transportéru
pro vitamin C (SVCT2, d-r u sepse/inflamace)

* Protektivni vliv na bariérovou funkce endotelu
pozorovan pouze u kombinace (experiment)

L 3 . . fl"':'h £ ;
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Nizké riziko
Nizkd cena
Dostupnost

® ciomeicinske
P centaum

Stoji to za to?
Aneb jak pracovat s dostupnymi informacemi

Biologické vychodisko

Deficit je velmi Casty

Deficit = napadné podobné poruchy
Podpora prozatimnich vysledkd
*mozna urychleni zotaveni

*mozna snizeni mortality

CAVE: CRRT ztraty

Soucasnost v akademickych centrech:

*Kombinaci nikdy nepouzivaji

\_

*Rutinni pouzivdni u vSech septickych pacient(
*Pouze u téch, kteri se progresivné zhorsuji

~

www.biomedic-plzen.cz
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* 59 |eta diabeticka, urosepse
* S-kreat. 280 umol/I (chronicky 150)
 pH7.11, pCO, 2.9 kPa, AG 22 mmol/I, laktat 8 mmol/I

* Noradrenalin 0.4 ug/kg/min

Mam u , laktatove”
acidozy podat

bikarbonat?

AKULTA V PLZINI
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Sodium bicarbonate therapy for patients with severe

metabolic acidaemia in the intensive care unit (BICAR-ICU):
a multicentre, open-label, randomised controlled, phase 3 trial

Samir jaber, Catherine Paugam, Emmanuel Futier, Jean-Yves Lefrunr., Sigismond Lasocki, Thomas Lescot, Julien Pottecher, Alexandre Demoule,
Martine Ferrandiére, Karim Asehnoune, Jean Dellamonica, Lionel Velly, Paér-5élim Abback, Audrey de Jong, Vincent Brunot, Fouad Belafiq,
Antoine Rﬂqufﬂy, Gerald Chanques, Laurent Muller, Jean-Michel Constantin, Helena Bertet, Kada Klouche, Nicolas Molinari, Boris Jung, for the

s STUd}-' GI'DUP' Lancet 2018; 392: 31-40
Methods Intervention 1% Composite Outcome RRT AKINZ 2
26 ICUs ; i (a-priori subgroup)

n = 389 _:F:IPI +

| n
E Composite
| Dutcome

>
ﬁ& E % Maortality £ 1 organ failure ; : Mortality
Pragmatic, Unblinded | & Elcarb H <7.30 71% 52% 82% 63%
: : o = 1441154 i
Severe Acidemia (=] |
pH =T-20; ﬁ [
HCO, S 20, PaCO; 545) NS p=0.0009 p=0.04 p=0.01
H“ ET‘ ; o = M
ACIDIC pH - Y = r 66 359, : 0 0
+ 42% pH>7.30 0 o 70% 46%

SOFA Score 2 4 NaHCO; n=117135
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Inreraive Core Med (2018) £4:1888- 1595
hitpse/doiorg/ 10,1 0075001 33-018-5379-2

v

BC<20, pH</.3, h |
PaC02<50 within 48
: T = [!} S hours after ICU entry
Effectiveness of sodium bicarbonate
infusion on mortality in_septic patients — —
with metabolic acidosis B upapinssool]  [(NogsE o (et

Zhongheng Zhang' @, Carlie Zhu, Lel Mo® and Yucal Hong' \/

500 pairs after PSM

AKI stage z 2 and pH<7 2 (n=251) 3523 0322

Gl loss and pH<7.2 (n=90) 1264 099 .
Use of balanced soluion (n=374) GBE3 102 L)
pH<T.2 and lactate=2.2 (n=474) 5758  0.38 . |

Overall (n=1718) 24080 069

—— B e
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- no harm
- no benefit

- renoprotektivni u AKI

...proC nefroprotektivni?
..proc nizsi mortalita?

- navzdory pochybnostem nelze t.C. pouziti bikarbonatu (4.2%) povazovat za

chybny krok u pacientl s tézkou MAC, zejména v kombinaci s AKI .
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Moskowits ¢f ol Critical Care (2018 22-283

hittpssrdaiong/ 10,1 1BE&MS T 2054-018-22 174 Critical Ca re

REVIEW Open Access

Ascorbic acid, corticosteroids, and thiamine s
in sepsis: a review of the biologic rationale
and the present state of clinical evaluation

Ari Moskowitz', Lars W. Andersen™, David T. Huang™®, Katherine M. Berg', Anne V. Grossestreuer”, Paul E Marild,
Robert L. Sherwin®, Peter C. Hou'®, Lance B. Becker ™', Michael N. Cocchi™, Pratik Doshi'”, Jonathan Gong'*,
Ayan Sen’” and Michael W. Donning™"™

Internsivr Care Mid (20157 4:1 0001044
el ong T OUT OO s 000 38-018-5107 -

WHAT'S NEW IN INTENSIVE CARE

Vitamin therapy in critically ill patients: e
focus on thiamine, vitamin C, and vitamin D

Karin Amrein' @, Heleen M. Oudemans-van Straaten” and Mette M. Berger”
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