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Epidemiology of sepsis

• Sepsis has severe impact on all health care

• Rates increased in USA between 2004-2009:

Gaieski DF et al. Crit Care Med, 2013



Improvement in sepsis

• Mortality results are decreasing

• Recognition of sepsis is increasing

• Novel interventions

• New pharmacotherapeutical strategies

• Surviving Sepsis Campaign



What is sepsis?



Sepsis is not a definitive diagnosis

• „Sepsis-syndrome” and Las Vegas - 1980:
• Fever or hypothermia (> 38.3oC or < 35.0 oC)

• Tachycardia (>90/min)

• Leukocytosis or leukopenia (> 12 000cells/mm3, < 4000cells/mm3, or > 10% 

immature forms)

• Hypotension (<90mmHg)
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• Consensus conference ACCP/SCCM:
• Infection

• Bacteraemia

• Systemic inflammatory response syndrome (SIRS)

• Sepsis = SIRS + Infection

• Severe sepsis (Sepsis + one organ dysfunction)

• Septic shock (hypoperfusion despite adequate fluid load)

• Multiple System Organ Failure (MSOF)
ACCP/SCCM. Crit Care Med 1992; 20: 864

Sepsis is not a definitive diagnosis



Sepsis definition – SSC 2012

Sepsis is not a „disease” but a „consensus”



The most recent sepsis definition



Pathomechanism



I n s u l t
Endotoxin, Trauma, Sterile 

inflammation, Operation, etc.

Humoral activity
Interferon, Complement

M a c r o p h a g e s

TNF; IL-1,6,10; PAF

P M N
FR, PAF, Chemotaxis

E n d o t h e l
NO, E-selectin, NFkB

Fisiol. reactions
Fever, Metabolic changes

Sepsis, SIRS

MSOF

Pathomechanism

Molnár and Shearer Br J Int Care Med 1998; 8: 12

It isn’t the insult, but host response what 

determines severity and outcome



„DAMP  SIRS” versus        „PAMP  SIRS”

Surgery, 

Trauma,

Pancreatitis

Isch-reperf.

DAMP = Damage Associated Molecular Pattern

PAMP  = Pathogen Associated Molecular Pattern

G+

G-

F



Pro-

inflammation

Anti-

inflammation
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Pro-

inflammation

Anti-

inflammation

Overwhelming inflammation vs. prolonged immunosupression:

Both can be deadly!



Is this patient septic or not?



I have never treated „SEPSIS” in my life! 

But…



Does the patient have infection or not?

Infection = ABs

No infection = No ABs



Signs of infection

• Clinical signs:
• Most important

• Fever (>38oC), WBC (>12 000): 
• Low sensitivity (~50%)

Galicier L and Richet H. Infect Control Hosp Epidemol 1985; 6: 487

• Microbiology:
• Results: 24 hours  or more

Not good 

enough

Poooor!

Very late!



László I et al. J Immunol Res, 2015



Procalcitonin (PCT)

• CD16, CD14 expression

• increases leucocyte-derived 

cytokins

• effects leucocyte migration

• augments nitric-oxid 

secretion



PCT versus CRP           László I et al. J Immun 

Research; 2015



Differential diagnostic value of procalcitonin in surgical and 

medical patients with septic shock

Medical patients: 

SIRS: PCT = 0.3 (0.1-1.0) ng/ml 

Septic shock: PCT = 8.4 (3.6-76.0) ng/ml

Surgical patients:  

SIRS: PCT = 5.7 (2.6-8.4) ng/ml

Septic shock: PCT = 34 (7-76) ng/ml

9.7 ng/ml, sens: 91% - spec: 74%1 ng/ml, sens: 80% - spec: 94%

Clec’h et al. Crit Care Med 2006; 34:102-107

DAMP+PAMPPAMP



In clinical practice

61 years old male

• past medical history: unwell

for 2 days, cough, yellowish

sputum

• fever – yes: 38.6 °C

• leucocytosis – no: WCC 

4520/ml

• organ failure – yes: 

respiratory

• PCT: 1.2 ng/ml

47 years old female

• past medical history: breast

reconstruction surgery with

free flap yesterday, feeling 

unwell

• fever – yes: 38.1 °C

• leucocytosis – yes: WCC 

13120/ml

• organ failure – no

• PCT: 3.7 ng/ml

Would you commence antibiotics?

YES NO

Sepsis ≠ homogenious group of patients

ie

One size does not fit all



The diagnostic challange

• COLORFUL manifestation

RECOGNISING THE SEPTIC PATIENT

evaluate organ function:
• hypotension/hypoperfusion
• lactat level
• acid-base disturbances
• altered mental state
• hypoxemia
• renal/liver dysfunction
• thrombocytopenia

• initiating supportive therapy
• decision making:

• SIRS or sepsis?
• initiating proper antibiotics



Delay in antibiotic therapy

Kumar A et al. Crit Care Med, 2006



Optimal antibiotic treatment

• 30-60 % of antibiotics prescribed on ICUs are:

• unnecessary

• inappropriate

• suboptimal

↓
• dissemination of antimicrobial-resistant

microorganisms

Luyt CE et al. Crit Care, 2014



Questions are

• Should we initiate antibiotic treatment?

• Is it an appropriate antibiotic?

• For how long should I administer the antibiotic?



PCT response to consequent 
infectious insults

László I et al. J Immunol Res, 2015





ΔPCT as an indicator of infection

Trásy et al. J Immunol Res, 2016



Demographics of the investigation

Trásy et al. J Immunol Res, 2016



Absolute values of PCT, CRP, 
temperature and WCC

Trásy et al. J Immunol Res, 2016



ΔPCT as an indicator of infection

Trásy et al. J Immunol Res, 2016





Early PCT kinetics may indicate 
effective empirical antibiotic therapy

Trásy et al. J Crit Care, 2016



Early PCT kinetics may indicate 
effective empirical antibiotic therapy

Best cut-off values to indicate inappropriate antibiotic

treatment:

• PCT increase of > 55% during the first 16 hours

• PCT increase of > 70% during the first 24 hours

Trásy et al. under review



CRP kinetics in the same study

under submission



de Jong E et al. Lancet Infect Dis, 2016

Background of the investigation:

• duration of AB treatment is associated with groving resistance

• safety of PCT guided therapy is scarce

• assessment of efficiacy and safety of PCT guided AB therapy on ICU



Efficacy and safety of PCT guiding

• satisfactory drop in PCT might help to discontinue AB

• is it a safe practice?

• Stop Antibiotics on Procalcitonin Guidance Study

• Study design:

• 1546 patients

• stop antibiotics if:

• PCT decreased by 80%

• absolute value < 0.5 μg/L

de Jong E et al. Lancet Infect Dis, 2016



Results of SAPS I.

de Jong E et al. Lancet Infect Dis, 2016



Results of SAPS II.

de Jong E et al. Lancet Infect Dis, 2016

PCT guided treatment can significantly 
reduce antibiotic exposure with a 

significant survival benifit.





Conclusions I

• Sepsis is NOT a definitive diagnosis

• New definitions of sepsis approximates us to the 

underlying pahophysiology

• Rather the respons of the body than the infection 

on it’s own causes the harm

• There is grave overlap between response to 

infection and sterile cell injury



Conclusions II

• Biomarkers can help us in decision making

• PCT has high sensitivity and specificity

Nothing will ever replace the well

trained, experienced, thinking human



Conclusions III.

• Defining and diagnosing sepsis are challanges

• Overlapping pathomechanism in sepsis and 

SIRS (DAMP, PAMP)

• Initiating adequate empiric antibiotic treatment in 

time is crucial



Conclusions IV.

• PCT can help the decision making

• Early PCT kinetics may indicate effective 

empirical antibiotic therapy

• PCT kinetics can be useful in the cessation of 

antibiotic treatment



Thank you for your attention


