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Cave!

Krystaloidy

Na Cl K Ca Mg Acetat Laktat Malat

NaCl 154 154 -- -- -- -- -- --

Ringer-Lactat 131 112 5,4 1,8 -- -- 28 --

Ringer-Lösung 147 156 4,0 2,2 -- -- -- --

Elomel OP 100 90 18 2,0 3,0 38 -- --

Elomel Isoton 140 108 5,0 2,5 1,5 45 -- --

Elomel Basis 45 65 25 -- 2,5 -- -- --

KADC 90 65 25 1,0 1,5 -- -- 23

Aqua -- -- -- -- -- -- -- --
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new strategies in septic schock

     selepressin

     α2-agonists

     angiotensin II

     methylene blue

     cytokine removal

     ... 

     ... 

     ... 

     ???





selepressin



selepressin

 high selective vasopressin V1a receptor agonist 

 potentially mitigating sepsis-induced vasodilatation, vascular 
leakage, and tissue edema 

 no V1b or V2 mediated effects 
- increased procoagulant factors
- salt and water retention
- nitric oxide release
- corticosteroid stimulation



JAMA October 2,2019

 >800 pts in 63 hospitals 
(Belgium, Denmark, France, US, Netherlands)

 July 2015 to August 2017 
(follow-up completed by May 2018)



 primary endpoints: 
ventilator- and vasopressor-free days within 30 days

 key secondary endpoints: 
90-day mortality
kidney replacement therapy-free days
ICU-free days

JAMA October 2,2019



 stopped for futility at the end of part 1

 no significant differences 
in the primary endpoint or key secondary endpoints

JAMA October 2,2019
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methylene blue

 C16H18N3SCl (methylthioninium chloride)

 first prepared in 1876 by Heinrich Caro

 is on the WHO's List of Essential Medicines
(the most effective and safe medicines 
needed in a health system)



methylene blue



methylene blue

 působí intracelulárně

 inhibuje inducibilní NO syntetázu
přímo inhibuje NO
inhibuje guanylátcyklázu

 zmírňuje vasodilataci vyvolanou NO



 Jan 1, 2011 to Jun 30, 2016

 in 118 patients with vasoplegic syndrome after CPB 
(3,3% of all)

 bolus dose of 2 mg/kg intravenous MB followed by 
12-hour infusion at 0.5 mg/kg/h





Coclusions:

Early (OR, 40.7%) versus late (ICU, 59.3%) administration of 
MB was associated with significantly reduced operative 
mortality rate (10.4% versus 28.6%, p=0.018) and risk-
adjusted major adverse events (odd ratio 0.35, p=0.037).



RESULTS: 
-   totally 269 relative articles were collected
- finally 6 RCTs with 214 patients were enrolled

(108 in methylene blue group, and 106 in control group)
- methylene blue could significantly improve MAP (P < 0.0001)
- reduce the serum Lac levels (P = 0.02)
- mortality was decreased without statistical difference

CONCLUSIONS: 
Methylene blue could significantly increase MAP in the patients 
with refractory hypotension caused by vascular paralysis during 
the course of vasodilatory shock, decrease the Lac levels, and 
does not increase the risk of death. 

Therefore, methylene blue should be a potential and safe 
vasoconstrictor



CONCLUSIONS: 
While there are compelling cases describing an improved 
hemodynamic status following MB, there are also several cases 
without observed change. 

Currently, there is not enough evidence available to recommend 
the routine administration of MB in refractory pharmacologically 
induced shock.

Clin Toxic 2016;54:547-55



angiotensin II



 multinational, double-blind, randomized, controlled trial 
 321 patients
 primary end points: 

- response of MAP at hour 3*
- changes in the cardiovascular and the total SOFA score 

* with response defined as a MAP of 75 mmHg or higher or an increase in MAP
     from baseline of at least 10 mmHg, without an increase in the dose of background
     vasopressors

N Engl J Med 2017; 377:419-430



N Engl J Med 2017; 377:419-430







In patients with refractory vasodilatory shock does the addition 
of angiotensin II improve blood pressure?

Authors’ Conclusions:
 Angiotensin II effectively increased blood pressure in patients 

with vasodilatory shock that did not respond to high doses of 
conventional vasopressors

Reality:
 trial is likely to make angiotensin II available (the trial was 

conducted in consultation with the FDA)
 Angiotensin II is coming to an ICU near you

N Engl J Med 2017; 377:419-430



 Giapreza®

 2017 (December) approved from FDA

 2019 (August) approved from EMA

 3.500 €/day



cytokine 
removal 
therapy



synonyma

     cytokine adsorption therapy

     cytokine reduction

     extracorporeal cytokine adsorption 

     haemoadsorption

     cytokine removal therapy



Cytosorb

     > 31.000 použití celosvětově (cca 5.000 kardiochirurgie)

     > 600 ICUs ve více jak 43 zemích

     Landesklinikum Baden: > 400 použití (od roku 2015)

     mimotělní oběh (hemodialýza, kardiochirurgie)

indikace

     - kardiochirurgie

     - septický šok

     - rhabdomyolýza

     - hepatální selhání

     - digitoxin intoxikace



povrch >40.000 m2 (cca 5 fotbalových hřišť)

Cytosorb filtr



post haemofilterpost haemofilter



   - sepse a septický šok

   - kardiochirurgické operace (odpojení od MO)

   - rhabdomyolýza (crush syndrom)

   - SIRS (st.p. CPR, akutní pankreatitida)

   - intoxikace (lékové či jiné)

   - many others …

indikace

obecně přijímané indikace neexistujíobecně přijímané indikace neexistují



   - stabilizace hemodynamiky

   - snížení dávek katecholaminů (60-80%)

   - snižování pozitivní bilance

   - snížení hladiny laktátu

   - pokles zánětlivých parametrů (PCT, CRP, Leu, IL-6)

     …..

efekt terapie



Cytosorb











digitoxin    >65 42,8  11,2  10.5

intoxicationintoxication



bridgingbridging

hepatic failurehepatic failure



Cytosorbrhabdomyolysisrhabdomyolysis





selský rozumselský rozum

HausverstandHausverstand

common sensecommon sense

buo sensobuo senso

sentido comúnsentido común

здра́вый смысл здра́вый смысл 



…děkuji Vám za pozornost
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