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Introduction



Pitfalls in antibiotic use

No evidence of bacterial infections

No clear indication for infection

No microbiological tests or other relevant procedures

No de-escalation strategy to narrow the spectrum in case of germ identification

Prescribing antibiotics more time than necessary (too long course)

Forgotten to stop AB if they are not needed

Treating colonisation or contamination 



Noninfectious causes of fever



Community consumption of antibacterials for 
systemic use

Hospital sector consumption of antibacterials for 
systemic use



Estimations of the burden of infections with antibiotic-resistant 
bacteria presented as disability-adjusted life years (DALYs) per 100 
000 population by country* 

Estimations of the burden of infections with antibiotic-resistant 
bacteria presented as attributable deaths per 100 000 population





Biomarkers…let’s start from definition

WHO: The term "biomarker" is used in a broad sense to include almost any 
measurement reflecting an interaction between a biological system and an 
environmental agent, which may be chemical, physical or biological. 

In medicine is used to identify risk of disease, diagnose disease and its 
severity, guide intervention strategies and monitor patient responses to 
therapy.

1. WHO. Biomarkers and Risk Assessment: Concepts and Principles

2. Biomarkers Definitions Wirking Group. Clin Pharmacol. Ther 2008 

For sepsis: 258 markers identify till now. Most of the biomarkers have not    
           been   well-studied apart of CRP and PCT ; in particular, the clinical role of 
           these biomarkers needs to be better evaluated. 







Biomarkers



Biomarkers for bacterial infections



The kinetics of the different biomarkers 



Simon L, et al. Clin Infect Dis 2004;389:206-17



PCT in sepsis/critical ill patients: meta-analysis,30 
studies included (3244 patients) 

Wacker C, et al. Lancet Infect Dis 2013;13:426-35

Conclusions:
Procalcitonin is a helpful 

biomarker for early 
diagnosis of sepsis in 
critically ill patients.-

Nevertheless, the results 
of the test must be 

interpreted carefully in 
the context of medical 

history, physical 
examination, and 
microbiological 

assessment. 



PCT and CD14 in sepsis: 3012 patients

Kondo Y, et al. J Int Care 2019;22:2-13.

Conclusions:
The meta-analysis provided 
evidence that the diagnostic 
accuracy of procalcitonin and 

presepsin in detecting 
infection was similar and that 

both are useful for early 
diagnosis of sepsis and 

subsequent reduction of 
mortality in critically ill adult 

patients. 



Biomarkers to start antibiotics in sepsis



PCT-Guided Antibiotic Discontinuation and Mortality in Critically Ill Adults
A Systematic Review and Meta-analysis

Pepper DJ, Sun J, Rhee C, Welsh J, Powers JH 3rd, Danner RL, Kadri SS.  Chest. 2019 Jun;155(6):1109-1118



Biomarkers in meningitis. A systematic review and meta-
analysis 
(9 studies, 725 adult patients)

Vikse J, et al. The role of serum procalcitonin in the diagnosis of bacterial meningitis in 
adults: a systematic review and meta-analysis. Intern J Infect Dis 2015;38:68-76 

Conclusions: 
Serum PCT is a highly 

accurate diagnostic test 
that can be used by 
physicians for rapid 

differentiation between 
bacterial and viral causes 

of meningitis in adults.



Biomarkers in respiratory infections

Ebel MH, et al. Academ Emerg Med 2020;27:195-206.

Conclusions:
The best evidence supports CRP as the 

preferred biomarker for diagnosis of 
outpatient CAP given its:

- Accuracy
- Low cost

- Point-of-care availability



Verbakel JY, et al. BMJ 2019

Conclusion:
 performing point-of-care CRP 

could reduce immediate 
antibiotic prescription in adults 

and children.



Biomarkers in lower respiratory tract 
infections

Van Hecke O, et al. Frontiers Med 2023



PCT in respiratory tract infections 

Schuetz P, et al. Lancet Infect 2018;18:95-106.



PCT in respiratory tract infections

Schuetz P, et al. Lancet Infect 2018;18:95-106.

Conclusions:
PCT to guide AB treatment in 
patients with acute respiratory 

infections 
-reduces antibiotic exposure

-reduce side-effects
- improve survival.

Mortality rate at 30 days was 
significantly lower in PCT-guided 

patients than in control arm. 



PCT in lower respiratory infection



PCT in the management of Community-Acquired 
Pneumonia in Hospitalized Adults 

Choi JJ, J Hosp Med. 2019 Nov 1;14(11):691-693. 



Conclusions

• Still no ideal biomarker available

• Sensibility and specificities differ between them

• Their usefulness in clinical practice differ depending on the site of infection

• Do NOT forget the clinical pictures and the comorbidities of the patients

• Most probably, in the future the decisions of prescribing antibiotics will be based on a 

combination of biomarkers… artificial intelligence could be a useful tool

28





Clinical case 2



Thank you!
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