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Septic shock in children.  
Is it different than adults?  



http://www.ipaustralia.com.au/applicant/clinical-excellence-commission/trademarks/1473265/ 

Vincent et al: Assessment of the worldwide burden of critical illness: the Intensive Care Over Nations (ICON) audit The Lancet Respiratory Medicine Volume 2, Issue 5, May 2014, Pages 380–386 



EARLY 
RECOGNITION 
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http://radiopaedia.org/play/2031/case/12221/studies/12534 http://pl.wikipedia.org/wiki/Sepsa 

But how?.. 



2013. 

http://www.survivingsepsis.org/
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0-5 minutes 
Signs of poor perfusion 
 Decreased (altered) mental status 
 Cold extremities 
 Delayed CRT 
 Weak pulses, differential central and peripheral pulses 
 Low urine output (if measured) 
 Hypotension or low BP – age dependent 

Assess ABCs  
 Provide 100% oxygen at high flow 

rate (15L) 
 Early intubation in neonates and 

infants 
 Respiratory support, including 

mechanical ventilation 

Establish IV access and start monitoring 
 2 large-bore peripheral IVs or IOs  
 Blood sampling: blood gas, lactate, glucose, ionized calcium, FBC, cultures 

http://emedicine.medscape.com/article/2072410-overview 



5-15 minutes 
Fluid and electrolyte resuscitation  
Push 20 mL/kgcrystalloid IV/IO over 5-20min 
Repeat 20 mL/kg bolus push of fluid (up to 60 mL/kg) until clinical symptoms 
improve or patient develops respiratory distress/rales/ hepatomegaly 
May continue to require additional fluid above 60 mL/kg (fluid refractory) 
Fluid needs may approach 200 mL/kg in warm septic shock (warm extremities, flash 
capillary refill) 

Correct hypoglycemia: 
Glucose levels in hypoglycemia 
Glucose dosage: 0.5-1 g/kg IV/IO 

Correct hypocalcemia for low ionized calcium: 
Calcium gluconate 100 mg/kg IV/IO (max 2g) PRN 
Calcium chloride 20 mg/kg IV/IO PRN 

http://emedicine.medscape.com/article/2072410-overview 



5-60 minutes 

Infection control (5-60min) 
 

Immediate considerations: 

•Administer antibiotics immediately after cultures obtained (blood, urine, +/- CSF/ sputum) 

•Do not delay antibiotics to wait for cultures; initial antibiotics should be given within 1h 

 

General treatment recommendations: 

•Empiric therapy should be used for unknown etiology of sepsis; 

•Tailoring of therapy to address suspected pathogens or to achieve adequate drug penetration may be necessary; 

•Broader initial coverage may be needed for initial stabilization 

•Dosing varies by age and weight (see specific recommendations and dosages immediately below) 
 

Duration of therapy: 

•Determined by ultimate source of infection; 7-10d is typically sufficient 

•Above regimens may be empiric therapy for 48-72h, until cultures and sensitivities are known, so as to accurately tailor treatment 

•If culture-negative sepsis, antibiotic choice and duration determined by severity of presentation and most likely pathogen 

•Infectious disease consultation may be necessary 

http://emedicine.medscape.com/article/2072410-overview 



15-60 minutes 

Fluid-refractory shock (persisting after 60 mL/kg fluid) 

 CVP, vasopressors 
Shock persists following vasopressor initiation 
 Fluid, CVP, ScvO2 

Fluid refractory and vasopressor-dependent shock 
 Hydrocortisone 2 mg/kg  
Continued shock 
 PiCCO, ECMO 

http://emedicine.medscape.com/article/2072410-overview 



Supplemental treatment 

Blood transfusion considered for Hb < 100 g/L (ideal threshold for 

transfusion unknown) 

Optimize oxygenation through ventilation 

IV immunoglobulin can be considered (?) 

http://emedicine.medscape.com/article/2072410-overview 



Therapeutic endpoints 

Heart rate normalized for age 

Capillary refill < 2sec 

Normal pulse quality 

No difference in central and peripheral pulses 

Warm extremities 

Blood pressure normal for age 

Urine output >1 mL/kg/h 

Normal mental status 

CVP >8 mmHg 

http://emedicine.medscape.com/article/2072410-overview 



1. Deliver high-flow oxygen. 
2. Take blood cultures. 
3. Administer empiric 

intravenous antibiotics. 
4. Measure serum lactate and 

send full blood count. 
5. Start intravenous fluid 

resuscitation. 
6. Commence accurate urine 

output measurement.  





Antibiotics : remedies with controversy and confusion 

Problems with delay 

Kumar A, et al. Crit Care Med 2006; 34: 1589-96  

Δ† 7,6 %/ hour 



Antibiotics: remedies with controversy and confusion 

Problems with resistance 

Albrich W, et al. Emerg Infect Dis 2004; 10: 514-517 

Increased rate of fungal infections 
after 7 days. 

Increased polyresistance after 10 
days. 

Marchetti O et al. Clin Infect Dis 2004;38:311-320 



 Microorganisms resistant to almost every antibiotic are already present in the ICUs of 
many countries, requiring the use of old and toxic antibiotics such as colistin 

 No new antibacterial agent active against Gram-negative bacteria is expected in the 
next 5 years 

 The European Centre for Diseases Control estimate is that 25,000 patients in Europe 
might die from infections due to resistant organisms every year 

„We engage ourselves to use antibiotics wisely, only when necessary, and to 
systematically re-evaluate therapy at day 2 or 3 of therapy. This last point is 
absolutely key for the success of the programme.” 



Antibiotics:  remedies with controversy and confusion 

Problems with AB associated colitis 

Especially with amoxicillin, 
cephalosporins and clindamycin 
 
Incidence:  97 hospitals across 34 
European countries, the incidence of C. 
diff in hospitalized patients was 41 per 
100,000 patient-days1 

 

Treatment: metronidazol+vancomycin 

1 Bauer MP et al: Lancet.  2011; 377(9759):63-73  
 



Antibiotics : remedies with controversy and confusion 

Problems with cost 



Why do we need PCT? 

https://www.aacc.org/publications/cln/2009/july/Pages/series0709.aspx 



Innate inflammatory response:   
cell stress, insult, damage, bacteria 

leucocyte, lymphocyte, „endothel”, „parenchymal” cells 
TLR4, CD14, MD2, mannos-MBL,  NOD, NALP, „P” substance 
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Kinetics of procalcitonin 

Brunkhorst F.M. et al., Intens Care Med 1998,24: 888-892 



Why better than CRP? 
Kinetics. 

http://www.procalcitonin.com/default.aspx?tree=_2_2 



Why better than CRP? 
Risk stratification. 

http://www.procalcitonin.com/default.aspx?tree=_2_2 



Why better than CRP? 
Therapy guidance. 

http://www.procalcitonin.com/default.aspx?tree=_2_2 



Thorough literature search 
PCT and CAP etiology 
PCT and disease severity 
PCT and AB administrarion 
PCT vs other markers 







Eur J Emerg Med. 2014 Apr;21(2):112-7. doi: 
10.1097/MEJ.0b013e328361fee2. 

Procalcitonin as a biomarker for early sepsis in the 
emergency department. 
Hicks CW, Engineer RS, Benoit JL, Dasarathy S, Christenson RH, Peacock WF. 

 proadrenomedullin (MRproADM) 
 midregional proatrial natriuretic peptide 

(MRproANP) 
 procalcitonin (PCT)* 
 Copeptin 
 proendothelin-1 (proET-1)  

*median 0.32 ng/ml (IQR 0.19-1.17) vs. 0.18 ng/ml (IQR 0.07-0.54); P=0.04 



Multimarker approach 

Key messages: 
 More than 170 different biomarkers have been assessed for potential use in sepsis, 

more for prognosis than for diagnosis. 
 None has sufficient specificity or sensitivity to be routinely employed in clinical 

practice (on its own). 
 Combinations of several biomarkers may be more effective than single biomarkers, 

but this requires further evaluation. 





Thank you for your 
attention! 


