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Rozhodovací algoritmus (propedeutika, 12svEKG a základní 
TTE)…:Hypotenze, tachy/bradykardie, oligurie, MAC, laktatémie…

   
1.) Obstrukční šok – ANO
  NE 
2.) Kardiogenní šok – ANO
  NE
3.) Hypovolemický šok – ANO
  NE 
4.) Distribuční šok: sepse ?, - ANO   
anafylaxe ?, neurogenní ?
  NE
5.) Endokrinní (hypoadrenal., hypothyr., 
DKA), intoxikace 



Hit hard, hit first – but what…? 
• Unstable patient after shock…..
• Risk of late antibiotic administration (SSC:1h, 

mortality +7.8%/1h of delay !)

Kumar et al. Crit Care Med 2006;34:1589–1596
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Duration of hypotension prior to effective antimicrobial therapy: impact on survival



General side effects of antibiotics
• Elimination of the community flora during the first 48h
• Opening patients to colonisations with MDRB
• High MIC in current nosocomial bugs supports selection of 

MDRB
• End-organ toxicity of the reserve antibiotics 
• Lack of monitoring (colimycin and its 9 active metabolites….)
• Poor attention to PK/PD – misinterpretation, changes of Vd 

and Cl in shock 
• Lack of qualification in Intensive Medicine and uncertainty in 

every patient´s instability leads to overuse of antibiotics 
(…CRP ?)
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PK/PD versus MIC konkrétního mikroba

• Time-over-MIC dependent 
antibiotika:   
 - betalaktamy  
 - glykopeptidy 

(cíl ˃50% dávk intervalu nad 
MIC:  ±4-8 mg/l)
• AUC dependent antibiotika 
 - fluochinolony
• Peak a post-atb effect 
 - aminoglykosidy
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Šok a změny distribuce tělesných 
tekutin 

• Proporcionální závažnosti a trvání šoku – vzestup ECW……                       
C = dose / Vd……….Cl = Vd * Ke……. T1/2 = ln2 * Vd / Cl 

• Alterace kapilární permeability -     ECW/TBW a    ECW/ICW 
• Katabolizmus a ztráta tělesného proteinu, nekrosa a apoptosa 

buněk –     ECW/ICW 
• TBW se může měnit jen málo, stejně jako tělesná hmotnost
• Steady state nastává za 4-5 eliminačních T1/2 antibiotika, 

obvykle za 48h: Dříve nemá smysl nabírat hladiny ! 
• Vankomycin – random u kont podání (ráno)
• Aminoglykosidy – trough před podáním (ordinujte proto 06-

12….) 



Risk factors of infection in shock
• Aspiration
• Prolonged gut 

hypoperfusion
• Lung contusion – is 

this CAP ? 
• TTM – 

hypothermia 
• Periresuscitation 

„semi-sterile“ line 
insertions 
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Aspiration = bronchoscopy
• Reported in 28% of OHCA
• Likely more in purely paramedic-managed OHCA
• Antibiotics with impact on morbidity only in bronchoscopy proven 

aspiration (Noc M, et al: Prophylactic versus clinically-driven 
antibiotics in CPR patients, Resuscitation 2019)

• FOB 24/7 managed by intensivists as prerequisite of care for ECLS 
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+36h

Immediately after FOB









Pleural pathologies – is this pneumonia ? 
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Gut reperfusion as indication to 
antibiotics

• Post-CPR diarrhoea (min 2x ˃12h post ROSC)
• Pathophysiology of NOMI – link to catecholamines 

and haemodynamic instability
• Multivariate odds ratio for a poor neurologic outcome 

5.90, 95%CI 1.28-27, p=0.02
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Reperfusion gut after OHCA 

• A reperfusion swelling of the small bowel in the patient on Ecpella. Note 
the thickened gut wall of 9-11 mm. 12



Mild hypothermia as predisposing 
factor to VAP ? 

• 23% VAP, 6% microbiol confirmed
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Should we use antibiotics preventively ? 
• Excluded aspirated patients
• Excluded primary infections , 

known MDRB colonisations
• Only shockable rhythms
• 48h of potentiated ampicilin
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Antibiotics – for how long ? 
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Some ot the available markers may 
help…..or add to confusion…..

• CRP
• PCT
• Immature granulocytes
• Presepsin
• D-dimer
• TnI or hsTnI
• Myoglobin
• BNP or NTproBNP
• NGAL
• …………………………..



Procalcitonin and CRP 
• CRP - normal with high NPV 
• PCT: Relationship to illness 

severity scores – morbidity
• PCT: Relationship to mortality
• PCT correlation with bacteraemia 

(Jones A. Infectious diseases 2007, 
ROC 0.84)

 

Meisner M: Clin Chim Acta 2002



PCT variable cut offs for infection
• Cardiogenic shock, 

CPR
• Endovascular 

interventions
• Impact of dialysis, 

AKI
• Cardiac surgery
• Trauma
• Burns

Meisner M: Clin Chim Acta 2002, Ann Lab Med 2014
Morgenthaler N: Clin Lab 2002



PCT and cardiogenic shock
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• Cardiogenic shock in STEMI 
and PCI with no infection

• High basal PCT with steady 
decrease in survivors

Picariello C. HSR proceedings in intensive 
care and cardiovascular anesthesia 2014

             
              
Meisner M: Clin Chim Acta 2002, Ann Lab Med 
2014



Immature neutrofils 

Mare TA, 2015



Immature granulocytes
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• correlating with mortality, Mare TA. Critical care 2015
• IG+WBC similar ROC AUC as CRP+WBC, Van der Geest PJ. 

Journal of Critical Care 2014.
        

              
         
              
       -      

Nierhaus A. BMC Imunology 2013

Mare TA. Critical Care 
2015
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•   automatic analyser Sysmex
•promyelocytes, 
metamyelocytes
•no bands
•normal< 0.6%             

Composite endpoint IG%+PCT



Dark side of antibiotics – if 
administered in every shock patient….

• 4.95 milion deaths 
atributable to MDRB/2019 
in 204 countries

• Multi-drug resistant 
pathogens - soaring during 
SARS-CoV-2 pandemic 

• Non-indicated antibiotics 
eliminate patient´s flora 
within 48h

• Vulnerable reperfusion 
terrain open for MDRB 
overgrowth
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Pandemic 2020-2022 and MDRB

• 29% bacterial superinfections, of these 32-50% MDRB 
• Mortality linked to MDRB - not to SARS-CoV-2 mutations !...spring 2021… 24



Conclusion and take home mesage
• Antibiotics related questions in shock 

– Sepsis ?
– Prolonged LCO/gut hypoperfusion ?
– Post-resuscitation diarrhoea ? – implies bacteremia 
– Confirmed aspiration ? – bronchoscopy warranted 
– CA vs HA flora…..off hospital >3 months ? 
– Shock in patient on immunosuppresants ? 

• Indication based on markers like PCT (˃ 2-2.5 ng/ml), 
immature granulocytes (IG%)

• Differentiate non-infection associated findings
– lung contusion, pleural effusion

• Terminate therapy within 5-7 days
• Individualize therapy !  
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Děkuji za pozornost !

Complex Cardiovascular Center
1St. Medical Faculty of Charles University, 
General University Hospital
 
U nemocnice 2; 128 08, Prague, EU
T: +420 224 962 243
F: +420 224 962 118
E: martin.balik@vfn.cz
www.karim-vfn.cz
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