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Τι καλούμε βιολογικό δείκτη? 

Μετρήσιμες ουσίες σε ένα βιολογικό σύστημα που οι διαφορές στη 
συγκέντρωσή τους αντανακλούν διαταραχές στην φυσιολογική λειτουργία 
του συστήματος 

Δίνουν απάντηση για τις ενδεχόμενες επιδράσεις ευεργετικές ή μη ενός 
φαρμάκου ή μιας θεραπευτικής αγωγής, σε συγκεκριμένους ασθενείς, ώστε 
οι γιατροί να γνωρίζουν εκ των προτέρων πριν προχωρήσουν σε χορήγηση της 
όποιας θεραπείας 

Biomarkers working group, 2001  

Sankar V, et al. J Anesth 2013 



Ιδανικός βιοδείκτης…  

Ως εργαλείο… 

• Εύκολα μετρήσιμος 

• Υψηλή ειδικότητα 

• Υψηλή ευαισθησία 

• Άμεση συσχέτιση με την κλινική 
κατάσταση και την πρόγνωση του 

ασθενούς 

• Χωρίς αυξημένο κόστος 

Σε σχέση με τη νόσο… 

• Ανίχνευση ασθένειας 

• Δείκτης κλινικής παρακολούθησης 

• Δείκτης εργαστηριακής 
παρακολούθησης 

• Δείκτης σταδιοποίησης 

• Δείκτης πρόγνωσης  

 

 McNerney et al.2012 Wallis et al., 2010 



The global risk landscape 2018 

Source: World Economic Forum, The Global Risks Report 13th edition, 2018 

With the diverse global risks higly 
interconnected, the impact on 
society of infectious diseases 
spreading could be significant  

Spread of infectious  
diseases 



Τι προσδοκώ από τον βιοδείκτη στις λοιμώξεις αναπνευστικού? 

Διαφοροδιάγνωση  

Βαρύτητα της νόσου/Διαστρωμάτωση κινδύνου 

Διάρκεια της αγωγής/Αντιμικροβιακή αντοχή  

Πιθανότητα υποτροπής/επιπλοκές 

Θνησιμότητα  



Ann Thorac Med. 2019 

Int J Mol Sci. 2019  



CURB-65 score  

CURB(S) 65 

Thorax 2003 

  Saturation  
  ERJ 2012  

CRB-65 

misclassified deaths  

as low risk patients 



PSI (Pneumonia Severity Index)  

Score Risk Disposition 

≤70 Low risk Outpatient care 

71-90 Low risk 
Outpatient vs. 
Observation 
admission 

91-130 Moderate risk 
Inpatient 
admission 

>130 High risk 
Inpatient 
admission 

 

Κριτήρια εισαγωγής στο νοσοκομείο 

N Engl J Med 1997 



SMART-COP 

Clin Infect Dis. 2008 

SMRT-COP 
 

No albumin test  

IRVS: intensive respiratory or vasopressor support 

SMRT-CO 
 

No albumin test 
No ph test  



IDSA/ATS 2007 

 

The modified version  
best predicted mortality 
More suitable for clinic  

and ER department 



J Infect. 2010 
Crit Care Med. 2009 

https://www.ncbi.nlm.nih.gov/pubmed/19961875
https://www.ncbi.nlm.nih.gov/pubmed/19114916
https://www.ncbi.nlm.nih.gov/pubmed/19114916
https://www.ncbi.nlm.nih.gov/pubmed/19114916


Δείκτες διαστρωμάτωσης κινδύνου 

• A-DROP: AGE, DEHYDRATION, RESPRIRATORY FAILURE, ORIENTATION 
DISTURBANCE, SAP  

 

• NEWS: National Early Warning Score  

 

• CLCGH: Creatinine, Leukocyte, C-reactive protein, GCS≤9, HCO3
- 

 

• CURSI: Confusion, Urea, Respiratory rate, Shock Index 

 

• SOAR: Systolic blood pressure, Oxygenation, Age, Respiratory rate 

Sci Rep. 2018 

Eur J Intern Med. 2017 

BMJ Open. 2016 

BMC Infect Dis. 2014 

Age Ageing. 2006 

https://www.ncbi.nlm.nih.gov/pubmed/30275523
https://www.ncbi.nlm.nih.gov/pubmed/28320569
https://www.ncbi.nlm.nih.gov/pubmed/24447823


Severity scoring systems for pneumonia: current understanding and 
next steps. Curr Opin Pulm Med. 2018   

 

 

 

 

 

• Severity scores are strongly associated with 
mortality, but not necessarily with clinical decision. 

• The use of scores to increase the proportion of low-
risk patients treated as outpatients has moderate-
to strong evidence support in the literature, mainly 
for PSI. 

• It is not clear that scores are helpful to guide 
empiric antibiotic treatment. 

• We should improve our methods and clarify our 
research question, as recently shown for qSOFA, 
being a simple and easily available prompt tool. 

• Some scores may underestimate the risk of 
younger patients. 

• The majority of deaths within the first 30 days 
were because of the underlying comorbidities 

     and other factors than pathogen factors and  
     antibiotic choice. 
• Did not consider patients with limitations of 

treatment. 



• Νοσηλεία ή μη 
• Τμήμα νοσηλείας (θάλαμος ή ΜΑΦ ή ΜΕΘ) 
• Είδος αντιμικροβιακού παράγοντα 
      (κάλυψη για πολυανθεκτικά ή όχι)  

Η εκτίμηση της βαρύτητας θα καθορίσει: 

• Λήψη peros θεραπείας  
• Συμμόρφωση με τις οδηγίες 
• Yποστήριξη από οικογενειακό περιβάλλον  
• Άμεση μεταφορά σε νοσοκομείο σε περίπτωση 

επιδείνωσης 

Οι δείκτες βαρύτητας ΔΕΝ εκτιμούν: 

Τα προγνωστικά μοντέλα δεν υποκαταστούν, αλλά συνεπικουρικούν στην κλινική εκτίμηση!! 

ΑΙΤΙΕΣ ΕΙΣΑΓΩΓΗΣ ΑΣΘΕΝΩΝ ΧΑΜΗΛΟΥ ΚΥΝΔΥΝΟΥ 
• Επιπλοκές (ίδιο ή έτερο σύστημα) 
• Παρόξυνση προυπάρχουσας νόσου 

• Μη συμμόρφωση του ασθενούς 
• Αδυναμία κοινωνικού ιστού  

 



Biomarkers in lower respiratory tract infections. Pulm Pharmacol Ther. 2010  

CRP MR-proANP PCT CT-proAVP WBC 

PTL 
IL-6 IL-10 

ddimers 

proADM 

genomics 

Presepsin 

nCD64 Copeptin 

TREM-1 

Pro ET-1 
mHLA-DR 

sTREM 

PCT and CRP levels in BAL did not differentiate between confirmed and not confirmed VAP 

Biomarkers LRTIs: Diagnosis & prognostic severity & treatment duration indicators 
 

MR-pro-ANP & CT-pro- AVP strong predictor of mortality when compared with CRP-PCT 

Copeptin useful marker of early mortality in ICU admission  

Chest. 2019  

BMC Infect. Dis 2019  



Int J Mol Sci. 2019 



Int J Mol Sci. 2019 



Inflammatory biomarkers are associated with etiology and predict 
outcomes in community-acquired pneumonia: results of a 5-year follow-up 
cohort study. ERJ Open Research 2019 

    CRP, PCT, calprotectin,PTX3, presepsin, WBCs                 microbial aetiology & adverse outcomes 

admission, clinical stabilization, 6w follow-up 
ICU admission and 30-day mortality 

267 pts 

Peak levels of all biomarkers on admission 
Neutrophil correlated strongly with WBCs 

Admission: WBC, PTX3, presepsin similar 
                    CRP, PCT significantly higher in                                            
    bacterial and viral–bacterial CAP 
                    Calprotectin higher in viral–bacterial  



Inflammatory biomarkers are associated with etiology and predict 
outcomes in community-acquired pneumonia: results of a 5-year 
follow-up cohort study. ERJ Open Research 2019 

6-week follow-up and associations to 5-year all-cause mortality 

 Admission levels of PTX3 were associated with 5-year all-cause mortality 
 6-week follow up-Calprotectin + WBCs significantly associated with 5-year all-cause mortality 
 Adverse short-term outcome had higher admission levels of PCT, PTX3, presepsin 
 CURB-65 ≥3+PCT + PTX3 + presepsin discriminated patients with an adverse and nonadverse short-term outcome 



Markers of acute inflammation in assessing and managing lower respiratory 
tract infections: focus on procalcitonin. Clinical Microbiology and Infection 2006 

• Most inflammatory cytokines is not 
useful in LRTI assessment, because of 
their short plasma half-life and rapid 
turn-over, the presence of blocking 
factors 

 

•  Prohormones reflecting a specific 
pathophysiological pathway could 
enhance risk stratification in CAP, 
appear to be more reliable, because of 
their longer plasma half-lives, lesser 
variation in daily levels, and stability in 
vivo and ex vivo. 

Crit Care. 2010 

Chest. 2012 



ΑΛΓΟΡΙΘΜΟΣ ΕΝΑΡΞΗΣ ΑΝΤΙΜΙΚΡΟΒΙΑΚΩΝ 

(Lancet, 2004) 

<0.1 µg/L 

ΕΝΤΟΝΑ 

ΑΠΟΘΑΡΡΥΝΕΤΑΙ 

0.1-0.25 µg/L 

ΑΠΟΘΑΡΡΥΝΕΤΑΙ 

0.25-0.5 µg/L 

ΕΝΘΑΡΡΥΝΕΤΑΙ 

>0.5 µg/L 

ΕΠΙΒΑΛΛΕΤΑΙ 

ΕΠΑΝΑΛΗΨΗ ΣΕ 6-12 ΩΡΕΣ  

ΑΛΓΟΡΙΘΜΟΣ ΔΙΑΚΟΠΗΣ ΑΝΤΙΜΙΚΡΟΒΙΑΚΩΝ ΣΤΗ ΜΕΘ 

(Lancet, 2010) 

<0.25 µg/L 

 

ΕΝΤΟΝΑ 

ΕΝΘΑΡΡΥΝΕΤΑΙ 

0.25-0.5 µg/L 

Ή  

80% ΑΡΧΙΚΗΣ 

ΕΝΘΑΡΡΥΝΕΤΑΙ 

>0.5 µg/L 

Ή 

<80% ΑΡΧΙΚΗΣ 

ΣΥΝΕΧΙΣΗ 

>0.5 µg/L 

+ 

> ΑΡΧΙΚΗ 

ΑΛΛΑΓΗ 



A model for predicting bacteremia in patients with community acquired 
pneumococcal pneumonia: a retrospective observational study. 
BMC Pulm Med. 2018 

 

without bacteremia 

April 2007 -August 2015 

bacteremia 

3890pts 

age < 65 years 

serum albumin level < 3.0 g/dL 

intensive respiratory or vasopressor support (IRVS) 

C-reactive protein level > 20 mg/dL 

Age < 65 yrs, hypoalbuminemia, IRVS, high CRP on admission are independent risk factors for the development of bacteremia  

Risk  
factors 

Bacteremia  No 
Bacteremia 

 

Sensitivity Specificity 

0 8(17.4%)  174 (50.7%)  1.00 – 

≥ 1  38 (82.6%)  169 (49.3%)  0.83 0.50 

≥ 2  33 (71.7%)  75 (21.9%)  0.74 0.78 

≥ 3  11 (23.9%)  9 (2.6%)  0.24 0.97 
 

4 2 (4.3%)  0 0.043 1.00 

https://www.ncbi.nlm.nih.gov/pubmed/29382316
https://www.ncbi.nlm.nih.gov/pubmed/29382316
https://www.ncbi.nlm.nih.gov/pubmed/29382316
https://www.ncbi.nlm.nih.gov/pubmed/29382316


Time to Blood Culture Positivity as a Predictor of Clinical Outcomes and 
Severity in Adults with Bacteremic Pneumococcal Pneumonia. PLOS One. 2017 

 2003–2012: 4.639 hospitalized/419 + blood culture for Streptococcus pneumonia  

  early detection <9 h # late detection ≥9 h)  
• 51% PSI IV-V 
• 8% died within 30-days after admission 

 severity of CAP (IDSA/ATS) 

 S. pneumoniae serotype and LOS 

 in-hospital mortality rate 

 30-day mortality rate 

 ICU admission/ LOS/ mortality rate 

 non-SD differences in the use of previous antibiotics and pn.vaccine between groups 

 early detection group presented a higher median PSI, more severe CAP, pulmonary complications 

 early detection group had a longer LOS, higher rate of in-hospital mortality, higher rate of 30-day mortality 

 no difference between groups in ICU admission, length of ICU stay or ICU mortality 

 any association between TTP and pneumococcal serotype  

CRP ≥15 mg/dl, PSI IV-V, ARDS and early detection 

age ≥65, acute renal failure, septic shock, ARDS, early detection 

Higher pneumococcal load with increased disease severity in CAP 



Rate and Predictors of Bacteremia in Afebrile Community-Acquired Pneumonia. 
Chest. 2019  

• 2002-2016- cohort study CAPNETZ 
• 11591 CAP pts/4349 BCs 
• <37.8°C -2807pts 
• all-cause 28-day mortality 
 

Pneumoco
ccal  

urinary 
antigen  

CRP BUN 

 

Antibiotic 
pre 

treatment 

>30 
mg/dl 

>200 
mg/l  

independent positive predictors of bacteremia Negative predictor 

 x2 in afebrile bacteremia 
 Bacteremia presented in 5% 
 No sign.diff. in demography, comorbidities, severity of disease and inflammatory parameters  

https://www.ncbi.nlm.nih.gov/pubmed/31669433


 
Early prediction of treatment failure in severe community-acquired pneumonia: The 
PRoFeSs score (PRediction of Failure in SCAP score). J Crit Care. 2019 

 

 

Biomarkers to provide a point score that, after 48 h of treatment, could early predict treatment failure at fifth 

day of ICU stay in severe community-acquired pneumonia  patients. 

  



Outcomes associated with the use of a revised risk assessment strategy to 
predict antibiotic resistance in community-onset pneumonia: a 
stewardship perspective. J Antimicrob Chemother. 2018 

 
• DRIP score: Drug Resistance In Pneumonia 

• 102 patients  

• >4 indicates a risk of MDR organisms  

A sign. decrease in use of  
anti-pseudomonal  

& 
 anti-MRSA antimicrobial agents 

Not associated with a significant difference οn 30 day all-cause readmissions  



 CAP & ELDERY 

CAP & COPD 

CAP & YOUNG 

CAP  
&  

REPIRATORY 
DISEASES  



Κοίτα! Ένας 
ξεπερασμένος 
στολισμός! 
Πωπω ασχήμια! 

Πάμε γρήγορα 
στην Αθήνα! 
Εκεί είναι πολύ 
μοντέρνοι! 


