
Präsentations-Titel 
Infektionsbiomarker im Klinikalltag 

CRP, PCT & Co. 
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Interessenskonflikte 
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Beispiel: „Akute Bronchitis“ 

  Typischerweise viraler Erreger – trotzdem in 

ca. 80% der Fälle Einsatz von Antibiotika... 
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Antibiotika – ja oder nein? 

Wenzel RP et al. N Engl J Med 2006; 355:2125-2130. 

A 40-year-old man with no underlying lung disease has a 7-day history of mild shortness of breath 

with exertion, as well as cough that is now productive of purulent sputum. He reports no 

paroxysms of cough and no contact with ill persons in his community. He does not appear to be in 

distress. His temperature is 37°C, his pulse 84 beats per minute, and his respiratory rate 17 

breaths per minute. On auscultation of the lungs, no rales are heard; scattered wheezes are heard 

in the lung bases. How should he be evaluated and treated? 
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Sepsis 

Nicht-septisches SIRS 

vs. 
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Blutsenkungsgeschwindigkeit 
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Leukozyten 
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„Klassische“ Biomarker 

CRP PCT IL-6 
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C-reaktives Protein (CRP) 

Meisner M. J Lab Med 1999; 23:263-72. 

Inflammation 

Proinflammatorische Zytokine 

(IL-1, IL-6, TNF-𝜶) 

CRP 

Halbwertszeit (HWZ) 19 Stunden 

 

Spitzenkonzentration nach ca. 48-72 Stunden 



Seite 9 

Spaltenabstand Seitenrand 

Fließtext 

Fußzeile 

Headline 

30.04.2019 Biomarker - CRP, PCT & Co. / H. Nowak 

CRP als Infektionsmarker 

Luzzani A et al. Crit Care Med 2003; 31(6):1737-1741. 

Lokale Infektion Sepsis 

CRP 
CRP 

PCT PCT 
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Simon L et al. Clinical Infectious Diseases 2004; 39:206-17. 

Bakterielle vs. Virale Infektion Bakterielle Infektion vs. Inflammation 
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AUC = 0.73 (95% CI, 0.69-0.77) 

Sensitivität = 0.80 (95% CI, 0.63-0.90) 

Spezifität = 0.61 (95% CI, 0.50-0.72) 
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C-reaktives Protein (CRP) zur Sepsis-Diagnose 

Tan M, et al. J Cell Biochem. 2018; 1‐8. 
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• Infektionen 

• Nicht-infektiöse Entzündungen / Inflammation 

• Erkrankungen des rheumatischen Formenkreises 

• Autoimmunerkrankungen 

• Chronisch-entzündliche Darmerkrankungen 

• Malignome 

• Nekrosen / Gewebsuntergang 

• Trauma 

• Operative Eingriffe 

• ... 
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(unspezifische) Erhöhung des CRP 
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Straatman J et al. PLoS ONE 2015; 10(7):e0132995.  

Tag 3: CRP < 75 mg/L  sichere Verlegung 

Tag 3: CRP > 215 mg/L  CT-Abdomen 
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Procalcitonin (PCT) 

Vijayan AL et al. Journal of Intensive Care 2017; 5:51. 

Meisner M. J Lab Med 1999; 23:263-72. 

Halbwertszeit (HWZ) 24 Stunden 

 

Spitzenkonzentration nach ca. 12 Stunden 
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Assicot M et al. Lancet 1993; 341:515-518 

__ = Sepsis 

.... = keine Sepsis 

__ = Sepsis 

Verbrennungspatienten 

Kinder und Neugeborene 
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Muller B et al. Critical Care Medicine 2000; 28(4):977–983. 

PCT 

 

IL-6 

 

CRP 

 

Laktat 
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Simon L et al. Clinical Infectious Diseases 2004; 39:206-17. 
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Trásy D et al. Journal of Immunology Research 2016; 3530752. 
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Trásy D et al. Journal of Immunology Research 2016; 3530752. 

absolut % Delta 

Our results suggest that delta-PCT values are superior to absolute 

values in indicating infection in intensive care patients. 
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Thomas-Rüddel DO et al. Critical Care 2018; 22.128. 
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CRP/PCT-Ratio 

Bellmann-Weiler R et al. Journal of Clinical Microbiology 2010; 48(5):1915-1917. 

Hangai S et al. Leukemia & Lymphoma 2015; 56(4):910-914. 

Gruppe 1 

Tumorfieber 

- Neg. Blutkulturen 

- Negativer Rö-Tx oder 

andere Bildgebung 

- Neg. Urin-Kulturen 

- Kein Hinweis auf  

Infektion 

Gruppe 2 

Infektion 

- Pos. Blutkulturen 

- Positiver Rö-Tx oder 

andere Bildgebung 

- Pos. Urin-Kulturen 

Gruppe 3 

Schwere Infektion 

- Unter Chemotherapie 

- Pos. Blutkultur 
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Sager R et al. BMC Medicine 2017; 15:15. 
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Nobre V et al. Am J Respir Crit Care Med 2008; 177(5):498-505. 

• PCT > 1 µg/L  Reevaluation Tag 5 

Absetzen bei: 

• PCT < 90% des Baseline-Peaks 

• PCT < 0.25 µg/L 

• PCT < 1 µg/L  Reevaluation Tag 3 

Absetzen bei: 

• PCT < 0.1 µg/L 

RCT 

Single Centre  

Patienten mit schwerer Sepsis 

oder septischem Schock 

(per protocol) 

PCT 

n = 31 

Kontrolle 

n = 37 
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Huang DT et al. N Eng J Med 2018; 379:236-49. 

14 U.S.-Krankenhäuser 

Schulungsmaßnahmen 

zur Interpretation von 

PCT-Assays 

Patienten in 

Notaufnahme mit unterer 

Atemwegsinfektion 

Unsichere Indikation 

für Antibiotikum 

PCT-Gruppe 

n = 826 

Kontroll-Gruppe 

n = 830 

< 0.1 µg/L  dringend abgeraten 

0.1 – 0.25 µg/L abgeraten 

0.25 – 0.5 µg/L empfohlen 

> 0.5 µg/L  dringend empfohlen 

The provision of procalcitonin assay 

results, along with instructions on their 

interpretation, to emergency department 

and hospital-based clinicians did not 

result in less use of antibiotics than did 

usual care among patients with suspected 

lower respiratory tract infection. 
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Schuetz P et al. Lancet Inf Dis 2018; 18:95-107. 

Meta-Analyse 

26 Studien 

n = 6708 

PCT 

n = 3363 

Standard 

n = 3372 
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Schuetz P et al. Lancet Inf Dis 2018; 18:95-107. 

Meta-Analyse 

26 Studien 

n = 6708 

PCT 

n = 3363 

Standard 

n = 3372 

Use of procalcitonin to guide antibiotic 

treatment in patients with acute 

respiratory infections reduces antibiotic 

exposure and side-effects, and improves 

survival. Widespread implementation of 

procalcitonin protocols in patients with 

acute respiratory infections thus has the 

potential to improve antibiotic 

management with positive effects on 

clinical outcomes and on the current 

threat of increasing antibiotic 

multiresistance. 
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11 RCTs 

(ICU-Patienten mit Sepsis) 

n = 4482 

 

 

Primärer Endpunkt: 

 Mortalität 
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Meta-Analyse 

Wirz Y et al. Critical Care 2018; 22:191. 

PCT-Gruppe 

n = 2252  

Kontroll-Gruppe 

n = 2230 

Procalcitonin guidance also facilitated earlier 

discontinuation of antibiotics, with a reduction in 

treatment duration (9.3 vs 10.4 days; adjusted 

coefficient −1.19 days, 95% CI −1.73 to−0.66; p < 

0.001). 
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PCT-basierte AB-Therapie (Atemwegsinfektionen) 

Sager R et al. BMC Medicine 2017; 15:15. 
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PCT-basierte AB-Therapie (Sepsis) 

Sager R et al. BMC Medicine 2017; 15:15. 
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Interleukin-6 (IL-6) 

Tanaka T et Kishimoto T. Int J Biol Sci 2012; 8(9):1227-1236. 

Inflammation 

Proinflammatorische Zytokine 

(IL-1, IL-6, TNF-𝜶) 

CRP 
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Interleukin-6 (IL-6) 

Meisner M. J Lab Med 1999; 23:263-72. 
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Steinmetz HT et al. J Infect Dis 1995; 171(1):225-228. 

We conclude that determination of IL-6 during granulocytopenia may be helpful in 

early detection of risk for fever. It may be useful for assessment of fever and as a 

factor for predicting the severity of disease. 
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Harbarth S et al. Am J Respir Crit Care Med 2001; 164:396-402. 
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Takahashi W et al. Shock 2016; 46(3):254-260. 

Prädiktion 28-Tages-Mortalität Diagnose einer Infektion 



Seite 36 

Spaltenabstand Seitenrand 

Fließtext 

Fußzeile 

Headline 

30.04.2019 Biomarker - CRP, PCT & Co. / H. Nowak 

Zusammenfassung – Stellenwert der Biomarker 

CRP PCT IL-6 

Frühmarker - +(+) +++ 

DD bakteriell / 

viral 

+ +++ + 

Prognose (+) + +++ 

Therapieerfolg + +++ ++ 
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Parlato M et al. Intensive Care Med 2018; 44:1061-1070. 
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Sepsis 

Singer M et al., JAMA 2016, 315(1):801-810 

Sepsis-Verdacht 

Infektion/Infektionsverdacht + qSOFA-Score ≥ 2 

Sepsis 

Infektion/Infektionsverdacht + Anstieg SOFA-Score ≥ 2 

Septischer Schock 

Sepsis + MAP < 65 mmHg + Serum-Laktat ≥ 2 mmol/l 
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Vielen Dank für Ihre Aufmerksamkeit! 
Ruhr-Universität Schauspielhaus 

Deutsches Bergbaumuseum Bermuda3eck 

Dr. med. Hartmuth Nowak, DESA 

Klinik für Anästhesiologie, Intensivmedizin und Schmerztherapie 

Universitästklinikum Knappschaftskrankenhaus Bochum 

In der Schornau 23-35 

44892 Bochum 

eMail: hartmuth.nowak@kk-bochum.de 
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Backup-Folien 

Biomarker - CRP, PCT & Co. / H. Nowak 30.04.2019 
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AUC = 0.85 (95% CI, 0.82-0.88) 

Sensitivität = 0.80 (95% CI, 0.69-0.87) 

Spezifität = 0.77 (95% CI, 0.60-0.88) 
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Procalcitonin (PCT) zur Sepsis-Diagnose 

Tan M, et al. J Cell Biochem. 2018; 1‐8. 
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Schuetz P et al. Cochrane Database Syst Rev 2017; 10:CD007498. 

Mortalität Therapieversagen an Tag 30 
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Kosten-Effektivität 

Kip MMA et al. Critical Care 2018; 22:293. 

Niederlande 

SAPS-Studie 

PCT vs. Standard-of-care 

Antibiotika-Therapie 

PCT 

n = 761 

Standard 

n = 785 
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Kosten-Effektivität 

Kip MMA et al. Critical Care 2018; 22:293. 

Niederlande 

SAPS-Studie 

PCT vs. Standard-of-care 

Antibiotika-Therapie 

PCT 

n = 761 

Standard 

n = 785 
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Balk RA et al. Chest 2017; 151(1):23-33. 


