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Hemodynamika v sepsi a septick®m ġoku

Low SVR, hypotension Varon J, Marik PE (2008) Irwin and Rippe's intensive care 

medicine. In: Irwin RS, Rippe JM (eds). 6th edn. Wolters

Kluwer Health/Lippincott Williams & Wilkins, Philadelphia, 

pp 1855-1869

Diastolic and systolic

dysfunction:                                  

- 15 to 60% of patients may

develop cardiomyopathy

Rudiger A, Singer M (2007) Mechanisms of sepsis-

induced cardiac dysfunction. Crit Care Med 35 (6):1599-

1608

Vieillard-Baron A, Caille V, Charron C, Belliard G, Page B, 

Jardin F (2008) Actual incidence of global left ventricular 

hypokinesia in adult septic shock. Crit Care Med 36 

(6):1701-1706

Autonomic dysfunction

- receptor downregulation

Cariou A, Pinsky MR, Monchi M, Laurent I, Vinsonneau C, 

Chiche JD, Charpentier J, Dhainaut JF (2008) Is 

myocardial adrenergic responsiveness depressed in 

human septic shock? Intensive Care Med 34 (5):917-922

Chronotropic dysfunction:                 

- inadequately high HR 

- low HR variability

Annane D, Trabold F, Sharshar T, Jarrin I, Blanc AS, 

Raphael JC, Gajdos P (1999) Inappropriate sympathetic 

activation at onset of septic shock: a spectral analysis 

approach. Am J Respir Crit Care Med 160 (2):458-465

Schmidt HB, Werdan K, Muller-Werdan U (2001) 

Autonomic dysfunction in the ICU patient. Curr Opin Crit

Care 7 (5):314-322
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Vazodilatace a nízký komorový endsystolický tlak 

- Low SVR, ESA         High FS, Stdi, EFLV

- Higher transmitral E

3

FS = 65% 

SVV < 15% 

IVC 24-21 mm 
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Diastolická dysfunkce: relaxace, 

kompliance, plnicí tlaky

- T®mŊŚ 50% srdeļn²ch 

selhání je diastolických, se 

Ăzachovanouñ EFLV (Saleh 

M, Intensive Care Med 

2012)

- Dg. s preload a afterload

- LA velikost, stŊna LV   

- HR a rytmus                                                               

dependentní parametry

- Nagueh SF, et al: Eur J 

Echocardiography 2009, 

10: 165-193
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Causes and contributing factorsCauses and contributing factors

1. Stiff Myocardium

2. RV / PHT

3. Constraint

4. Pericardial 

Effusion

5. Lung

6. Effusion

7. Large abdomen
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Diastolick§ funkce v septick®m ġoku
- Transmitral PW combined with pulmonary vein PW 

- Degree of deterioration (relaxation disorder ïpseudonormal ïrestrictive

filling) relates to prognosis of septic shock (Poelaert J, Intensive Care Med 

1997) 
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Correlation to LVEDP :

EF < 50%      r= 0,69

EF ²50%      r= 0,48
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Echo parametry diastolické funkce: TDI (TVI)

- Low frequency signal with
higher amplitude produced by 
myocardium (TVI)

- S1, S2, E´, A´

- E/EË<8  - normal LVEDP

- E/EË>13 ïelevated LVEDP

- Other parameters if E/E´ 8-13
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Nagueh SF, et al: Eur J Echocardiography 2009, 10: 165-193
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Sepsis induced changes of diastolic function: 

relaxation, compliance and filling pressures

- Reversible impairment in 20% 

- Associated with levels of TnI, IL-8, IL-10, 

TNFŬ

- Bouhemad B, Crit Care Med 2008
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Diastolická dysfunkce a prognoza v sepsi

- Hlavn² determinanta pŚeģit² 

srdeļn²ho selh§n² v sepsi

(Landesberg G: EHJ 2012)

- Septal diastolic E´ a LVEF

- Li Weng, et al: Critical Care 2012

- TDI septal E/E´ jako prognostický 

indikátor (Sturgess D: Crit Care 

2010)

- Lepġ² neģ biomarkery (BNP, TnT)
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Systolická dysfunkce a prognoza v sepsi

- OpaļnĨ vztah k pŚeģit² neģ 

diastolická funkce

- Dilatovan§ LV s ĂnepŚ²liġ 

sn²ģenouñ systolickou funkc² 

l®pe udrģuje SV a CO (Parker

M, Ann Intern Med, 1984)

- LV rozmŊry dŢleģitŊjġ² (Huang

SJ, et al: Critical Care 2013)

- Manipulace s preload kritická 

(Frank-Starling)

- Vliv signifikantní MR (s 

anulární dilatací)
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- Li Weng, et al: Critical Care 2012

- TDI mean septální a laterální S 

wave jako prognostický indikator

- MoģnĨ vztah ke kontraktilitŊ a 

nízkému afterload v sepsi (?)
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Ztráta ventriculoarterial. coupling v septickém 

ġoku

- Bez ohledu na vysoký CO a CI

- Ees ïindikátor systolické 

funkce

- Ea/Ees ve vztahu k srdeļn²  

energetice

- Norm. 1, zvyġuje se nad 1.3-

1.8 

- OvlivnŊn vazopresory a 

inotropiky

- Betablokátory ? 
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Vazodilatace a ventrikulo-arteriální uncoupling
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