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Proc¢ metabolicka resuscitacer??

Sepse nebo septicky Sok:

- ATB terapie, kontrola zdroje, ob¢hova resuscitace( 1 mnoho tekutiny skodi),
vazopresory - casné a adekvatné

- guidelines, individualizovana péce — POCUS, atd

- pactenti vsak 1 pfes to MODS a smrt ....







Vime, které vitaminy, ale:

Pleiotropni tcinky: bioenergetika bunky, anabolické procesy, oxidacni stres,
antioxidacni ucinky, kotaktory celé rady latek.....
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Synergistické ucinky a navzajem se potencuji: jednotlivymi vitaminy, ale 1 s dalsimi
latkami — napf. vitamin C a kortikoid ( vitamin C brani oxidaci glukokortikoidntho
receptoru X sodium-vitamin C transporter — SVCT2)

Mailo evidence ...




Mitochondrie

Produkce energie pro bunky ve formé ATP — elektrarna
98% kysliku spotfebuje mitochondrie
Termoregulace, homeostaza Ca

Produkce kyslikovych radikalt

Indukce apoptdzy




B1 — thiamin

Ve vodée rozpustny vitamin

"je prekurzorem thiaminpyrofostatu — TPP — thiamindifostatu

"je soucasti enzymu zapojenych do bioenergetickych a anabolickych procest:
glykolyza + Krebsav cyklus + pentozofosfatovy cyklus

"enzymatické procesy zajist'ujici funkcni integritu CNS, myelinizaci, synapse
"protizanctlivy ucinek, inhibice aktivace NF-kB

°COLLIE, Jake TB, et al. Vitamin Bl in critically ill patients: needs and challenges. Clinical Chemistry and Laboratory Medicine (CCLM), 2017,
55.11: 1652-1668.

OMANZETTI, Setgio; ZHANG, Jin; VAN DER SPOEL, David. Thiamin function, metabolism, uptake, and transport. Biochemistry, 2014,
53.5: 821-835.
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BRANCHED CHAIN AMINO ACID METABOLISM




Deticit thiaminu(DT):

* Bioenergetické selhani buriky ( nedostatek ATP k udrzeni house-keeping
procesu ) — nekrdza x apoptdza

& . o . \ ’
*%* Excitoxoxicita s poskozemm CNS

‘ / Vv / (o] ° ° / Vv / /
** Cela fada nemoci nebo stavua: beri —beri ( sucha forma s postizenim nervové
tkan¢, vlhka forma s kardialnim kolapsem)

“* Wernickeho encefalopatie (opthalmoplegie, ataxie + zmatenost)

“* Korsakoffova psychéza (+ psychiatrickd symptomatologie )




DT a septicky Sok

DT : hypotenze, elevace laktatu s metabolickou acidozou ...
Septicky Sok: hypotenze, elevace laktatu s metabolickou acidozou ...

Prevalence DT u pacientd se sepsi 20 -70% ( inclusion kritéria, metodika méfeni)

CRUICKSHANK, A. M.; TELLFER, A. B. M.; SHENKIN, A. Thiamine deficiency in the critically ill. Intensive care medicine, 1988,
14.4: 384-387.

DONNINO, Michael W., et al. Randomized, double-blind, placebo-controlled trial of thiamine as a metabolic
resuscitator in septic shock: a pilot study. Critical care medicine, 2016, 44.2: 360.




Experimentalni data

- Srdecni zastava na zvifecim modelu ( mys)

IKEDA, Kobei, et al. Thiamine as a neuroprotective agent after cardiac arrest. Resuscitation, 2016,
105: 138-144.

Snizeni aktivity PDH v mozku + pokles mortality, lepsi neurologicky outcome
- Septicky Sok u psa

Lindenbanm GA, Larrien AJ, Carroll SF, Kapusnick RA. Effect of cocarboxylase in dogs subjected
to excperimental septic shock. Crit Care Med. 1989,17(10):1036—40

Clearence laktatu, zvyseni krevniho tlaku,




Intervence: podani thiaminu
200mg 2x denné po dobu 7 dni

Primary outcome: laktat za 24
hodin

88 pacientti

Secondary outcome: laktat za 6 a

12 hodin, zvrat soku ( vysazeni
vazopresort), APACHE 11,
SOFA

Post hoc analyza studie: nizsi
kreatinin a nutnost RRT ve
intervencni skupun

V primarnim outcome nebyl nalezen statisticky
signifikantni rozdil.....

V subpopulaci primarné thiamin deficientnich pacientt
doslo ke snizeni laktatu a mortality

Randomized, Double-Blind, Placebo-Controlled Trial of Thiamine
as a Metabolic Resuscitator in Septic Shock: A Pilot Study

Michael W. Donnino, M.D."Z Lars W. Andersen, M.D.'-* Maureen Chase, M.D., M.P.H.",
Katherine M. Berg, M.D.E, Mark Tidswell, M.D.%, Tyler Giberson, B.S.! Richard Wolfe, M.D.,
Ari Moskowitz, M.D.®, Howard Smithline, M.D.% Long Ngo, Ph.D.?, and Michael N. Cocchi,
M.D.'7 for the Center of Resuscitation Science research group
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Vitamin C

- vitamin rozpustny ve vod¢

- bohaté antioxidacni vlastnosti ( pfimy scavenger ROS, inhibice tvorby NADPH-

OXidéZ a) l

pokles permeability endotelu, zlepseni toku krve v mikrocirkulact,

e

pokles proapoptoticky ptisobicich déja

- imunitni systém: regulace makrofagti, redukce prozanétlive pusobicich mediatorq,
primy bakteriostaticky ucinek ve vysokych davkach

- uloha v syntéze endogennich katecholaminua
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DOH 10,1186 11858-017-1881-y Critical Care

Vitamin C a ICU i

Hypovitaminosis C and vitamin C deficiency ®

- 70% pacientt na ICU hypovitaminéza in critically ill patients despite
recommended enteral and parenteral
- 32% zavazny deficit intakes
Anira O Can', Patrice € Hosengrave', Simone Bayer', Seve Chambers’, Jan Mehrtens” and Geoff ML Shaw

- pacientt se sepsi 90% a 40%

SYED, Aamer A., et al. Phase I safety trial of intravenous ascorbic acid in patients with severe
sepsis. Journal of translational medicine, 2014, 12.1: 32.+

Pacienti se sepsf 1:1:1 (200mg/kg, 50mg/kg a placebo):
» 74dné nezadouci uc¢inky spojené s podanim vysokych davek vitaminu C

Nizsi stupen organového poskozeni, zanétlivych parametra
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SYED, Aamer A., et al. Phase I safety trial of intravenous ascorbic acid in patients with severe sepsis. Journal of translational medicine, 2014, 12.1: 32.




CITRIS — ALI trial

Effect of Vitamin C Infusion on Organ Failure and Biomarkers of
Inflammation and Vascular Injury in Patients With Sepsis and Severe Acute
Respiratory Failure

176 pacientt se sepsi a ARDS
200mg/keg/d vitamin C x placebo 96 hodinach

Primarni outcome: mSOFA v prabé¢hu 96 hod — bez statisticky vyznamné
signifikance

Sekundarni outcome: pokles 28 denni mortality o 16,5 %




Article

E ;**ﬁ;“;l!‘i Vitamin C, Hydrocortisone, and Thiamine for the
L £ . u
Septic Shoc Treatment of Severe Sepsis and Septic Shock:

eropete A Retrospective Analysis of Real-World Application

3wl E, Mark, MD, FOCP
gl John Catravas, D, |

Jane J. Litwak !, Nam Cho %3, H. Bryant Nguyen %*, Kayvan Moussavi > and Thomas Bushell *3*

pack GROUND: The global burden of sepsis is estimated as 15 to 19 million cases annually,

with a mortality rte approaching 60% in low-income countries. V

METHODS: In this retrospective before-after clinical study, we compared the outcome ; ; S€Chn0

and dinical course of consecutive septic 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, dOhrOmad
RESULTS: There were 47 patients in both treatment and control groups, with no significant y
differences in baseline characteristics between the two groups. The hospital mortality was
£5% (4 of 47) in the treatment group compared with 40.4% (19 of 47) in the control group
(P < .001). The propensity adjusted odds of mortality in the patients treated with the vitamin
C protocol was 0,13 (95% CI, 0.04-0.48; P = 002). The Sepsis-Related Organ Failure MARII< . HAT TERAPIE,
Assessment score decreased in all patients in the treatment group, with none developing

progressive organ failure. All patients in the reatment group were weaned off vasopressors, a
mean of 18.3 £+ 98 h after starting treatment with the vitamin C protocol. The mean duration

of vasopressor use was 54.9 + 284 h in the control group (P < 001).
CONCLUSIONS : Our results suggest that the carly use of intravenous vitamin C, together with
corticosteroids and thiamine, are effective in preventing progressive organ dysfunction,
including acute Kidney injury, and in reducing the mortality of patien. with s fer sepsis am
septic shock. Additional studies are required to confirm these prelim, way fi dii =

CHEST 201/; 151 (o) lzew-125u




Shrnuti

Vitaminy B1, C a D jsou slibnou skupinou latek slouzici jako adjuvantni terapie

pacientt v kritickém stavu

Potfeba téchto vitamint je pravdépodobné daleko vyssi nez suplementace zdravych
jedinca — vyssi davky
Benefit suplementace téchto latek bude patrné vyssi u pacientt s deficitem

Evidence prozatim nizka, potfeba vyckat dalsich RCT
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