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MOF mmm) MODS

Kategoricka vs Kontinualni proménna

19705 1 Tilney NL, Bailey GL, Morgan AP. Sequential system
failure after rupture of abdominal aortic aneurysms: an
unsolved problem in postoperative care. Ann Surg
1973;178:117-22.

2 Baue AE. Multple, progressive or sequental systems
failure: a syndrome of the 1970s. Arch Surg 1975;110:779—
81.

3 Eiseman B, Beart R, Norton L. Multiple organ failure. Surg
Gynecol Obster 1977;144:323-6.

1985/6  Multiple-Organ Failure

Generalized Autodestructive Inflammation?

R. Jan A. Goris, MD; Theo P. A. te Boekhorst, MD; Johannes K. S. Nuytinck, MD; Jules S. F. Gimbréere, MD
Arch Surg 1985;120:1109-1115)

Multiple-Organ-Failure Syndrome

C. James Carrico, MD; Jonathan L. Meakins, MD, DSe¢, FRCSC, FACS;
J. C. Marshall, MD, FRCSC; Donald Fry, MD; Ronald V. Maier, MD

Panel Discussion—Surgical Infection Society 1985
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2hit model (SURGERY)
1hit model (TRAUMA)

s preconditioning

Cuthbertson 1942
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2nd HIT

smirt SOK porucha
T hemodynamiky
MODS porucha
mikrocirkulace

hyperinflamace S 3 porucha
sttevni bariéry

translokace bakterii |

Meakins JL, Marshall JC 1986
GUT HYPOTHESIS of MODS
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Goris 1985 “motorem“ MODS i jiné organy, MICROBIOME



MODS — dusledek dysregulace mnoha
souvisejicich systému

Tracey 2001

cytokiny (imunitni sy)/koagulace
hormony (A/NA, RAAS, kortizol,

ADH, glukagon versus /
insulin/GH/oxytocin )

VNS (S/P) K’
20 O

Infection |
Injury :

Nucleus
tractus
solitarus

Ischaemia

) Inflamed N : )
metabolismus zone

~ ¥ Adrenaline
Noradrenaline

Vagus Nerve Stimulation Attenuates Multiple
Organ Dysfunction in Resuscitated Porcine

Progressive Sepsis
CCM,2019



MODS ztrata komunikace mezi organy
ztrata variability signalu

Godin PJ, Buchman TG: Uncoupling of biological oscillators: A complementary
hypothesis concerning the pathogenesis of multiple organ dysfunction syndrome.
Crit Care Med 1996; 24:1107-1116




Necrosis? Apoptosis? Failure? Shutdown?

Hotchkiss

apoptoza >> nekroza mitochondrial shutdown



individualni odpoveéd' - fenotyping

Fe n oty py Se pse JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Derivation, Validation, and Potential Treatment Implications
of Novel Clinical Phenotypes for Sepsis

Chrisbopher W Seymour, M0, MSc; Jason . Kennedy, 5t5; Shu Wang, MS; Chong-Chou HL Chang, PhD; Corrine F. Elliott, k5; Thongying Xu, MS;
Zoott Berry, Phiy; Gilles Clermont, WD, Mic; Gregory Cooper, MDD, PhD; Hernando Gomez, M, 82H; David T. Huang, MD, MEtH;

John A Kelkeen, MO, FACE MOCM: O 8, PhD:; Steven AL Opal, MD; Victor Talisa, MS; Tom van der Poll, M0, Phi; Shyam Visweswaran, MD, PhO;
Yoram Vodovotz, PhD; Jeremy C. Weeiss, MID, PhO: Donald ML Yealy, 8D, FACED; Sachin Yende, M0, MS; Derel O Angue, MO, MPH
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Fenotypy ARDS

Comparison of machine learning clustering algorithms for detecting
heterogeneity of treatment effect in acute respiratory distress syndrome:
A secondary analysis of three randomised controlled trials

e

Pratik Sinha, Assistant Professor™*, Alexandra Spicer”, Kevin L Delucchi, Daniel F McAuleyd' ,
Carolyn S Calfee"*, Matthew M Churpek”

EBioMedicine 74 (2021) 103697

Trial
ALVEOL Resume:
pridani biomarker( do prognostického algoritmu
® FACTT zlepsilo predpoveéd D90 mortality (nizsSi HTE)
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Hemodynamic Profiles of Shock in Patients With

COVID-19
Steven M. Hollenberg, MDD Lucy Safi, MD™". Joseph E Parrillo, MD®*". Matthew Fata, MD'
Am J Cardiol 2021:153:135—139
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Biological Phenotyping in
Sepsis and Acute Respiratory
Distress Syndrome

Annu. Rev, Med. 2023. 74:457-71

Machine data + ,,omics”
(geno...RNA...imunotyping...proteiny...metabolity)

Individualizovany pristup: retrospektivni subanalyza VANISH trial, aPC trial...



MODS - poskozeni organu
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Incidence a mortalita nemocnych v tézké sepsi
dle organovych dysfunkci
( N=6 621 559; n=192 980; 51,1%IC; 3/1000 )
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List1

		počet orgánových dysfunkcí		výskyt%		mortalita%

		1		73.6		21.2

		2		20.7		44.3

		3		4.7		64.5

		> 4		1		76.2
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SOFA sore

Intensive Care NMed (1996) 22:707 =710 I
(3] Sptingcr-\"erl.ag 1908 MEETING REPORT

J-L. Vincent The SOFA (Sepsis-related Organ Failure
3 Taatn Assessment) score to describe organ

= De Mondonea dysfunction/failure

EKB'"EL’IL‘E“ On behalf of the Working Group on Sepsis-Related
{’i’g: ;;:fl;’: Problems of the European Society of Intensive Care

Medicine (see contributors to the project in the appendix)

SOFA: prijem ICU, max. SOFA (timing), dSOFA, SOFA p¥ri propusténi z ICU

NRIP 2024 - SOFA pf¥i prijmu na ICU



SOFA — 6 organu/systéemu
SOFA:

Respiracni systém

paO,/FIO; (* Murray) <400 <300 <200 < 100

s ventila¢ni podporou
Koagulace <150 <100 <50 <20
Trombocyty x 10°/mm’
Jatra 20-32 33-101 102-204 > 204
Bilirubin umol/L,
Kardivaskularni systém
Hypotenze MAP< 70 mm Hg dopamine <5 dopamin>5  dopamin > 15

nebo dobutamin nebo A<0.1 nebo A >0.1
nebo NA <0.1 nebo NA > 0.1

A = adrenalin NA = noradrenalin mgg(kg/min\

Centrélni nervovy systém

Glasgow Coma Score 13-14 10-12 6-9 <6

Ledviny

Kreatinin (umol/L) 110-170 171-299 300-440 > 440

nebo vydej moci nebo < 500 ml/24h nebo < 200 ml/24h

22 GIT, CIPMN, imunitni systém....
Bone Failure in Critical lliness



SOFA:


		SOFA skore (Sequential Organ Failure Assessment)

Orgán/systém                            1 bod                2                        3                        4

Respirační systém 


paO2/FIO2 (* Murray)           ( 400                 ( 300                  ( 200                 ( 100    


                                                                                                      s ventilační podporou


Koagulace                             ( 150                 ( 100                  ( 50                   ( 20


Trombocyty x 103/mm3

Játra                                       20-32                 33-101               102-204            ( 204


Bilirubin umol/L


Kardivaskulární systém

Hypotenze                  MAP( 70 mm Hg     dopamine ( 5        dopamin ( 5      dopamin ( 15            



		                                                                 nebo dobutamin        nebo A ( 0.1     nebo A ( 0.1



		                                                                                                   nebo NA ( 0.1  nebo NA ( 0.1



		A = adrenalin, NA = noradrenalin (ucg/kg/min)



		Centrální nervový systém



		Glasgow Coma Score              13-14                10-12                     6-9                   ( 6                   



		Ledviny

Kreatinin (umol/L)                110-170             171-299               300-440           ( 440


nebo výdej moči                                                           nebo ( 500 ml/24h   nebo ( 200 ml/24h



		





?? GIT, CIPMN, imunitní systém….


MODS - zavery pro praxi 2023

Prevence

V¢asna intervence (nékolik malo hodin od inzultu
do indukce inflamacni reakce)

Zabranit second hit — kvalitni ,,supportive care”
Individualizace lécby
Kvantifikace postizeni (SOFA)

Trpélivost — regeneracni schopnost organismu je
velka (ale ma své limity)
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