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*  Jaka jsou doporuceni pro MSP u septického Soku?
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e Stran cirkulacni podpory (VA ECMO, Impella...) u
septického soku neexistuji doporuceni

* Evans, Laura, et al. "Surviving sepsis campaign:
international guidelines for management of sepsis and
septic shock 2021." Critical care medicine 49.11 (2021)

57. For adults with sepsis-induced Weak , low NEW
severe ARDS, we suggest using quality of
Veno-venous (VV) ECMO when evidence

conventional mechanical
ventilation fails in experienced
centers with the infrastructure in
place to support its use.



* Maji MSP u septického soku smysl a misto ?

Impaired myocardial circulation

* Sepsis-induced cardiomyopathy 1921 o
.. . , . . 2. Endothelial dysfunction and fluid maldistribution
» Definice septické kardiomyopatie? S S e U g

* Acute cardiac dysfunction unrelated
to ischemia that manifests in different
ways: arrhythmias, LV and/or RV
Impairment during systole or diastole,

with or without reduction in cardiac (39P§is'i"duc<:5
output cardiomyopathy
* Rozvoj nejcasteji 48-72h od zacatku
soku
Direct myocardial suppression Mitochondrial dysfunction )
1. Downregulation of beta adrenoreceptor 1. Mitochondrial oxidative stress and injury
2. Myocardial depressants 2. Abnormal calcium transport

3. Apoptosis H 3. Mitochondrial DNA

4. Mitochondrial biogenesis
5. Mitochondrial dynamics
6. Mitochondrial autophagy




#  Proc byva situace u $oku tak slozita ?

VFN PRAHA

HEART

LV/RV/biventricular failure
Systolic/diastolic function
SHOCK CHARACTERISTICS Preload and afterload

Cause of shock Preconditioning TREATMENTS
Severity of shock Valvular indication
Hemodynamic phenotype function/pathologies - DEESE

: - Timin
Combined shock (eg Recovery chance g . :
Adictrihntiva hunauvualamin) e——————————————————————— Sequence Of interventions

Sok je heterogenni a dynamicky syndrom, a proto potfebuje

vysoce individualizovanou lécbu !
Rutinni pouziti jakékoli intervence u soku nedava smysl.

S

Cex - !CU CARE Escalation/weaning

BOQOY idi Lesl Monitoring Experience, case volume
ody morphology Medication use Operator availability 24/7

Performance status Ventilation strategies Organization of care

Response to therapies Complication management Resources, funding
Resources :
Experience, case volume

Timing

Rob, D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097.



&  Septicky sok a dysfunkce LK/PK
~ " Diferencialni diagnostika ?

1) ICHS, 2) Tachykardii indukovana KMP, 3) TakoTsubo, 4) KMP (i endokrinni), 5)
Myokarditis 6) PE pro PK

A) Zasadni anamnéza, EKG a ECHO
B) Laborator - obtizna interpretace - hsTnl, NT-pro-BNP

C) SKG - individualné







#  Uréeni fenotypu $oku - co potiebuji védét ?
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olidni EBM data, zg ala pozitivne

u hypog Otazka ¢. 2 ickeho
Je CO a Cl
adekvatni dané
situaci ?

Otazka ¢. 1
Ma pacient lioge
niZk),/ COacdcCl? rdhad

¥ nejistota
3) Asti® V02, pCO2 gap, lak

®
Phenotypes w
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Proc je spravna fenotypizace soku klicova?

A

Cardiac index < 2.2 L/imin/m?

Pokud je v soku pritomna dysfunkce LK/PK dle ECHO,

nizky Cl, vysoky pCO2 gap a nizké ScV02, je mozng, ze
MSP mohou zvysit sanci na preziti

Table 3 Combined analysis of all three variables.

One-year all-cause mortality HR (95% Cl) P
ECMO Early conservative
% n/N % n/N

At least one abnormal 57.1% 24/42 82.9% 29/35 0.53 (0.30-0.93) 0.028
All abnormal I 53.8% 7/13 100.0% 14/14 0.19 (0.07-0.53) 0.001
Normal 100.0% 7/7 50.0% 5/10 3.89 (1.05-14.44) 0.042

ECMO, extracorporeal membrane oxygenation; HR, hazard ratio; Cl, confidence interval

Pokud dominuje hyperdynamicka slozka s high-output
pravdepodobne vystavujeme pacienta hlavne riziku
komplikaci MSP a zhorsujeme progndzu etr, et o, Critca

(2025): 303.
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Jaka je evidence u septickeho soku ?

Results of subgroup analysis

Subgroup Pooled survival (%) 95% CI (%)
Geographical region (p<0.001) Asia 19.5 13.0 to 26.8
Europe and North America 57.8 44.8 to 70.3
Presence of CPR (p=0.55) CPR Survival = 24.4% (21 of 86)
No CPR Survival = 27.3% (54 of 144)
LVEF (p=0.09) <20% : 51.6to 72.1
20 to 35% : 6.70 to 82.8
> 35% : 8.70 to 60.7
Serum lactate (p = 0.20) < 5 mmol/I 50.5 29.8to 71.2
> 5 mmol/I 32.2 16.2 to 50.7

participant data meta-regression analysis." Critical Care 25.1 (2021): 246.



PRO

Smiseny sok navzdory optimalizaci
(zdroj, tekutiny, vasopresory, inotropika?)

Nizke srdecni vydej / tezka KMP
(nizky VTI, nizky Cl, LVEF <35, <25 %)

Trend pCO2gap, ScVO?2, laktat navzdory
terapi

Casné faze, absence pokrocilého MODS

Predpoklad reverzibility, Sance na
recovery

( WV 4 V 4

AAAAAAAA Pro a proti, dalsi modifikujici faktory ...

PROTI

Cisté vasoplegicky high-output $ok s
normalni/preservovanou EF

Nekontrolované krvaceni, tézka
trombocytopenie, nemoznost antikoagulace

Vysoky vek (biologicky i kalendarni)

Tezké komorbidity

Plné rozvinuty MODS




Jakou MSP vybrat — dnes mnoho scénaru

Patient Monitoring During Escalation and De-escalation

Echocardiography

« LV and RV function
» Valvular abnormalities
* Noninvasive filling

Noninvasive Cardiac
» Heart rate and rhythm
+ Inotrope and inopressor

Neurologic
* Alert and oriented

. Glasgow Coma Scale
* Delirium

+ Cerebral saturation

Respiratory

* Oxygen saturation
(Spos and Paos)

* Pao,/Fio, ratio

= Work of breathing,
respiratory rate

* Ventilator Fio,, PEEF,
static compliance

* Pulmonary edema on
exam, on CXR

ressures requirements ECMO on
b 4 | A N I J
o B
4 b f ’ Peripheral Perfusion 4 ) Mechanical l:'.:lrn::ulatcar;,:"|
\ 5 « Development of £ o | Support Platforms
'q fl co:ml or_:_nctllad J * Cunstolg hemodynamic
il A extremities on exam N monitoring
N
\_ JN r = \\, J
| il Yy
I) _—)LL%;— o~ \\
Laboratory Markers = e B Renal
= T * Lactate e . Ur|ne_0_utpul
[l e Liver function tests Ly Z « Creatinine, urea, and
* Arterial blood gases / serum electrolytes
+ Serum bicarbonate -/—'—_-‘\ * Urine color
NS\ J

Geller, Bram J., et al.
Circulation 146.6 (2022):

e50-e68.

Impella CP for LV failure first — ECMO for circulatory/RV/respiratory support
ECMO first for ECPR/profound shock — Impella/IABP unloading

Impella CP/ECMO — Impella 5.5
Impella/ECMO/Impella 5.5 — LVAD/Tx program




*  Jak lécit pacienta v septickém Soku na MSP ?
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« U VA ECMO preferencne velké kanyly — vysoké prutoky

* Distalni perfuse rutinne

» Dekatecholaminizace, dekongesce

* Afterload management — moznosti unloadingu

« Monitorace Harlequin syndromu — diferencialni oxygenace pri ARDS

« Nektera ATB riziko poddavkovani (B-laktamy, Vanko, Vorikonazole)

« Maximalni ddraz na prevenci a casnou lecbu komplikaci, sledovat koagulaci
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Case Report
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Dual veno-arterial extra-corporeal membrane
oxygenation support in a patient with refractory

hyperdynamic septic shock: a case report

Michal Porizka,' " Jan Rulisek,' Marek Flaksa,' Michal Otahal,'
Michal Lips,' Jan Belohlavek® and Martin Balik'
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Right femoral vein
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Figure 2. A diagram depicting the dual VA ECMO circuits

settings.
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* MSP nejsou lekem vasoplegie.
» Klicova je casna fenotypizace Soku a identifikace LCO syndromu.

vV eV /

» Sledovani trendu je casto dulezitejsi nez absolutni hodnota.

» Klicem k Uspéchu je ¢asna intervence, spravna selekce pacientd,
komplexni JIP péce, predchazeni a okamzité reseni komplikaci.
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