
UNIVERSITÀ DEGLI STUDI DI PAVIA  
FACOLTÀ DI MEDICINA E CHIRURGIA 

DIPARTIMENTO DI MEDICINA INTERNA E TERAPIA MEDICA 
DIPARTIMENTO DI SCIENZE DEL FARMACO 
MASTER IN GERIATRIA TERRITORIA E RSA 

EMIG – GEMIG 
EMERGENCY AND GERIATRIC MEDICINE INTEREST GROUP 

http://elearning3.unipv.it/medicina/course/index.php?categoryid=1 
Master in OssigenoOzonoTerapia – Master in Emergenze in Ambiente ostile – Master in Geriatric Emergency Medicine 

http://elearning3.unipv.it/medicina/course/index.php?categoryid=1


UNIVERSITÀ DEGLI STUDI DI PAVIA  
FACOLTÀ DI MEDICINA E CHIRURGIA 

DIPARTIMENTO DI MEDICINA INTERNA E TERAPIA MEDICA 
DIPARTIMENTO DI SCIENZE DEL FARMACO 
MASTER IN GERIATRIA TERRITORIA E RSA 

EMIG – GEMIG 
EMERGENCY AND GERIATRIC MEDICINE INTEREST GROUP 

http://elearning3.unipv.it/medicina/course/index.php?categoryid=1 
Master in OssigenoOzonoTerapia – Master in Emergenze in Ambiente ostile – Master in Geriatric Emergency Medicine 

Prof Giovanni Ricevuti 

Sepsis non batterica e 
biomarkers della infezione  

http://elearning3.unipv.it/medicina/course/index.php?categoryid=1


What is sepsis?      

do we have to review the definition? 

All the patients you see.. 

Infected 
Septic 

 
Really  

sick 



How to define really sick? 

There is no gold standard for 

sepsis 
Infected 

Septic 

 “Really sick” is a proxy 

More common among infected  

patients who are septic than those  

who are not 

Infected 

Really  

sick 



Sepsis is life-threatening organ dysfunction caused  

by a dysregulated host response to infection 



CONSENSUS 

 

1. Beyond the remit of the task force to define infection 

2. Sepsis is not simply infection + two or more SIRS criteria 

3. The host response is of key importance 

4. Sepsis represents bad infection where 

bad = infection leading to organ dysfunction 

5. “Severe sepsis” is not helpful and should be eliminated 

Task Force Decisions 



The Definition of Sepsis IN SEPSIS--3 

Key Distinctions 

 
 

Sepsis is life-threatening organ dysfunction 

caused by a dysregulated host response to infection 

So … “sepsis” now = the old “severe sepsis” 



Key Distinctions 

 
 

Sepsis is life-threatening organ dysfunction caused  

by a dysregulated host response to infection 

As opposed to the 

“regulated host response” 

that characterizes the non-septic response to infection 

The Definition of Sepsis IN SEPSIS--3 



 



SEPSIS-3   2016 

SIRS is an appropriate response to 
infection – or any other stimulus 

that activates inflammation 

1. Singer M, Deutschman CS, Seymour CW, et al. The third international consensus definitions for sepsis and septic 
shock (Sepsis-3). JAMA. 2016 Feb 23;315(8):801-810.  

2. 2. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment of clinical criteria for sepsis: for the third international 
consensus definition for sepsis and septic shock (Sepsis-3). JAMA. 2016 Feb 23;315(8):762-774.  

3. 3. Seymour CW, Coopersmith CM, Deutschman CS, et al. Application of a framework to assess the usefulness of 
alternative sepsis criteria. Crit Care Med. 2016 Mar; 44(3):e122-e130.  



• Fever of more than 38°C (100.4°F) or less than 36°C (96.8°F) 

• Heart rate of more than 90 beats per minute 

• Respiratory rate of more than 20 breaths per minute or 
arterial carbon dioxide tension (PaCO 2) of less than 32 mm 
Hg 

• Abnormal white blood cell count (>12,000/µL or <4,000/µL or 
>10% immature [band] forms) 

1. Singer M, Deutschman CS, Seymour CW, et al. The third international consensus definitions for sepsis and septic shock (Sepsis-3). JAMA. 2016 Feb 23;315(8):801-810.  
2. 2. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment of clinical criteria for sepsis: for the third international consensus definition for sepsis and septic shock (Sepsis-3). 

JAMA. 2016 Feb 23;315(8):762-774.  
3. 3. Seymour CW, Coopersmith CM, Deutschman CS, et al. Application of a framework to assess the usefulness of alternative sepsis criteria. Crit Care Med. 2016 Mar; 

44(3):e122-e130.  

SEPSIS-3   2016 - SIRS 



SEPSIS-3   2016 - SIRS 
• SIRS is nonspecific and can be caused by ischemia, inflammation, 

trauma, infection, or several insults combined. Thus, SIRS is not 
always related to infection.  

• Although SEPSIS has diverged from SIRS criteria for diagnosis and 
management in recent years, focusing more on infectious 

etiologies, 

, making a discussion of SIRS in critical illness 
appropriate. 

1. Singer M, Deutschman CS, Seymour CW, et al. The third international consensus definitions for sepsis and septic shock (Sepsis-3). JAMA. 2016 Feb 23;315(8):801-810.  
2. 2. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment of clinical criteria for sepsis: for the third international consensus definition for sepsis and septic shock (Sepsis-3). 

JAMA. 2016 Feb 23;315(8):762-774.  
3. 3. Seymour CW, Coopersmith CM, Deutschman CS, et al. Application of a framework to assess the usefulness of alternative sepsis criteria. Crit Care Med. 2016 Mar; 

44(3):e122-e130.  



SEPSIS-3   2016 - SIRS 

• The etiology of systemic inflammatory response syndrome 
(SIRS) is broad and includes infectious and noninfectious 
conditions, surgical procedures, trauma, medications, and 
therapies.  

• The inciting molecular stimuli inducing the above 
generalized inflammatory reaction fall into two broad 
categories,  

• pathogen-associated molecular patterns ( ) and  

• damage-associated molecular patterns ( ).  



SEPSIS-3   2016 - SIRS 

• Compensatory Anti-
Inflammatory Response 
Syndrome (CARS),  

•  Mixed Antagonists 
Response Syndrome (MARS)  

• Multiple Organ Dysfunction 
Syndrome (MODS).  

• Persistent inflammation, 
immunosuppression and 
catabolism syndrome (PICS) 

 



Cent Eur J Immunol. 2014;39(4):532-7. doi: 10.5114/ceji.2014.47741. Epub 2014 Dec 15., The immune response to surgery 
and infection., Dąbrowska AM1, Słotwiński R2. 

 



Cent Eur J Immunol. 2014;39(4):532-7. doi: 10.5114/ceji.2014.47741. Epub 2014 Dec 15., The immune response to surgery 
and infection., Dąbrowska AM1, Słotwiński R2. 

• TLR (Toll-like 
receptors) 

• RAGE (Receptor For 
Advanced Glycation 
End Products) 

• DAMPS (danger-
associated molecular 
patterns) 

• PAMPs (pathogen-
associated molecular 
patterns ) Nuclear High mobility 

group box protein 1 



Mechanisms of Vasodilatory Shock.  

Septic shock and states of prolonged shock causing tissue hypoxia with lactic acidosis increase nitric 

oxide synthesis, activate ATP-sensitive and calcium-regulated potassium channels (KATP and KCa, 

respectively) in vascular smooth muscle, and lead to depletion of vasopressin. The abbreviation 

cGMP denotes cyclic guanosine monophosphate.  

lactate level 
greater than  

2 mmol/L 

Dr. Robert O. Young, 2017 
Naturopath 
Clayton College of 
Natural Health, 
Università dello Utah 

Sepsis is not caused  
by bacterial infection? 



Ciclo di Cori 
con O2+ 



FATTORI DI RILIEVO PER UN QUADRO SIMIL SEPSI 

1) QUADRO CLINICO 

2) ACIDOSI …… LATTICA O CON IPERLATTACIDEMIA o da lattato 

3) IPOSSIEMIA TISSUTALE 

4) ALTERAZIONI METABOLICHE 

5) INTENSA ATTIVAZIONE DEI SISTEMI DI DIFESA 

DELL’ORGANISMO 

6) RILASCIO IMPORTANTE DI CITOCHINE ED 

ATTIVAZIONE FAGOCITARIA ED IMMUNOLOGICA 

7) POSSIBILE PRESENZA DI BATTERI TRIGGER 

8) DISFUNZIONE D’ORGANO 

 

 



Criteri Diagnostici per SEPSI 

Infezione documentata o sospetta 
 

Variabili generali 

Che cos’è la sepsi ? (SSC 2012) 

Variabili infiammatorie 

Disordini emodinamici Disfunzioni d’organo 

Alterazioni della perfusione  
tissutale 



WARNING SIGN & qSOFA 



Sepsis: The Continuum 

Localized 

 Infection 

Death 

Organ Failure(s) Distant from 

      Site of Infection 

Clinical 

Diagnosis 



Shock settico: clinica 

• Segni precoci di sepsi comprendono alterazioni termiche (più spesso 
ipertermia, ma si può verificare ipotermia soprattutto nei pazienti 
più anziani e debilitati), tachipnea, tachicardia, oliguria e 
modificazioni dello stato di coscienza (ipoperfusione cerebrale + 
encefalopatia settica). La cute è inizialmente calda e iperemica a 
causa della vasodilatazione periferica 

• I segni ulteriori dipendono dalla sede di infezione. La sede più frequente è 
l’apparato urinario, seguito da quello respiratorio e gastroenterico; altre 
localizzazioni possono essere rappresentate dalla cute e tessuti molli, ferite etc.  

• Dopo la fase di rianimazione iniziale è obbligatorio un esame obiettivo “dalla testa 
ai piedi” per ricercare possibili sedi di infezione  



 



 



 



 



 



• qSOFA assessment directs physicians to look for these warning 
signs in patients: 
 

• An alteration in mental status  

• A decrease in systolic blood pressure of less 
than 100 mm Hg 

• A respiration rate greater than 22 
breaths/min 
 



 



BIOMARKERS  
E  

CLINICA 



Biomarkers infiammatori 

• VES 
 

• PCR 
 

• Procalcitonina 



Biomarkers infiammatori 

Brunkhorst FM et al., Intens. Care Med (1998) 24: 888-892 



CONSENSUS 

 
1. Beyond the remit of the task force to define infection 

2. Sepsis is not simply infection + two or more SIRS criteria 

3. The host response is of key importance 

4. Sepsis represents bad infection where 

bad = infection leading to organ 

dysfunction 
5. “Severe sepsis” is not helpful and should be eliminated 

Task Force Decisions 



Increased Understanding of Sepsis Pathobiology 

 More than just rampant inflammation 

 

 Key role of immunosuppression 

 

 Contribution of non-immune mechanisms 

 

 Possible adaptive nature of organ dysfunction – 

hibernation 

 

 Re-appraisal of the nature of septic shock 



The role of (sPLA2-IIA) as a biomarker for the 
diagnosis of sepsis and bacterial infection in adults-A systematic review. 

Tan TL, Goh YY., PLoS One. 2017  

• only 30±60% of blood cultures will be positive in sepsis and this 
has led to great levels of diagnostic uncertainty among physicians 
in the early phases of intervention 

• patients may develop systemic inflammatory response syndrome 
(SIRS) for various non-septic reasons 

• phospholipase A2 (PLA2) plays an essential part in the 
inflammatory pathway.  

• PLA2 can be classified under a group of acute phase proteins 
which trigger the host inflammatory response to infection 
through the liberation of proinflammatory arachidonic acid 
metabolites 



The role of group IIA secretory phospholipase A2 (sPLA2-IIA) as a biomarker for the diagnosis of 
sepsis and bacterial infection in adults-A systematic review. Tan TL, Goh YY., PLoS One. 2017  

• sPLA2-IIA is capable of diagnosing both the 
aforementioned conditions in adult patients.  

• When used in tandem with other conventional 
biomarkers such as Lactate, CRP and PCT , a 
synergistic effect could be achieved in terms of 
greater diagnostic sensitivity and specificity 



CD64 and Group II Secretory Phospholipase A2 (sPLA2-IIA) as Biomarkers for Distinguishing 
Adult Sepsis and Bacterial Infections in the Emergency Department. 

PLoS ONE 11(3), 2016 

• sPLA2-IIA showed superior performance in 
sepsis and bacterial infection diagnosis 
compared to CD64.  

• sPLA2-IIA appears to be an excellent 
biomarker for sepsis screening and for 
diagnosing bacterial infections, whereas CD64 
could be used for screening bacterial 
infections.  



CD64 and Group II Secretory Phospholipase A2 (sPLA2-IIA) as Biomarkers for Distinguishing 
Adult Sepsis and Bacterial Infections in the Emergency Department. 

PLoS ONE 11(3), 2016 

• Both biomarkers either alone or in 
combination with other markers may assist 
in decision making for early antimicrobial 
administration.  

• We recommend incorporating sPLA2-IIA 
and CD64 into the diagnostic algorithm of 
sepsis in ED 



 



 



 



Clin Chem Lab Med. 2017 Nov 25 
Diagnostic and prognostic value of presepsin vs. established biomarkers in critically ill 

patients with sepsis or systemic inflammatory response syndrome. 

• Presepsin è un test immunoenzimatico in chemiluminescenza per la 
misura quantitativa della (Presepsin) che 
regola ed interagisce con le cellule del sistema immunitario nativo 
ovvero è una misura precoce dell’insorgenza di sepsi. 

is a fragment of CD14 (13kDa polypeptide) 
which is found with N-terminal sequence of CD14.  

• Presepsin lacks the ability of LPS-binding and cannot be detected by 
anti-CD14 antibodies. A recent study revealed that 

 and levels of Presepsin 
show significantly high in septic patients and severe septic patients. 



CONCLUSIONI 

•CLINICA (soprattutto negli anziani) 

•SCORE (are predictors of mortality; they are not tests of Sepsis) 

•BIOMARKERS (considered within the context of 

the clinical workup and should take into account all patient- and 
therapy-related fact) 
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