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Infezioni Sistemiche
Infezioni per apparato 
Infezioni in gravidanza

Infezioni nell’ospite Immunocompromesso

Principi di Diagnostica Microbiologica 
INFEZIONI OSPEDALIERE Infezioni Sistemiche (SEPSI)

Quello che 
avviene 
realmente!

Infezione Vie Urinarie

• Donna di 35 anni
febbre 38°C

• Brivido scuotente

• Dolore lombare

• Urine torbide

• Non risposta ad 
antibiotici

• Ingresso in Clinica

• Febbre (40�C)
• Leucocitosi
• PCR=35 U/ml
• PCT=47 I.U/ml

• Uomo di 44, anni 58
• Febbre da 10 gg
• Lesioni purpuriche torace e tronco, mani e piedi
• Epatomegalia, milza nei limiti
• Emocolture negative

Rickettsiosi

l COSA SAPEVAMO FINO A POCO TEMPO FA? • COSA SAPEVAMO FINO A POCO TEMPO FA?
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FEBRUARY 2016, THE EUROPEAN SOCIETY OF INTENSIVE 

CARE MEDICINE PUBLISHED NEW CONSENSUS DEFINITIONS 

OF SEPSIS AND RELATED CLINICAL CRITERIA

(2016)

The most important changes were: 

• The terms SIRS and SEVERE SEPSIS were eliminated

• Sepsis is now defined as “Life-ThreateningOrgan Dysfunction caused by a Dysre-

gulated Host Response to Infection” 

• Organ dysfunction is newly defined in terms of a  “Change In Baseline SOFA 

(Sequential Organ Failure Assessment Score and quick SOFA  that involves infected

patients for (a) Altered mental status, (b) Respiratory rate > 22 per minute, and (c) 

Systolic hypotension < 100 mm Hg”. 

• Septic shock is defined as the subset of patients with particularly severe 

“Circulatory, Cellular, and Metabolic abnormalities associated with a higher risk of 

death than sepsis alone”.

NEW SEPSIS CONSENSUS 2015/2016

Un punteggio SOFA  ≥ 2 riflette un rischio 
complessivo di mortalità di circa il 10% in una 
popolazione ospedaliera generale con sospetta 
infezione.
Il punteggio SOFA di base può essere uguale a 
zero in pazienti senza disfunzione dell'organo 
preesistente.

Quick SOFA

Si utilizzano tre criteri:
Bassa pressione sanguigna
Elevata frequenza respiratoria
Stato di coscienza (scala coma Glasgow <15).

• Frequenza respiratoria ≥ 22 atti/min
• Alterazione dello stato di coscienza

• Pressione arteriosa sistolica ≤ 100 mmHg
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persisted across diff erent severities of illness, geographic 
regions, and hospital types and sizes. Cumulatively, the 
highest quality epidemiologic studies indicate that severe 
sepsis is becoming both more common and less deadly. 

 Host differences in the incidence and outcome of sepsis 

 Demographics 
 Women have a lower incidence of severe sepsis, yet mor-
tality results are mixed. 8  -  16  The causes of this sex diff er-
ence remain unexplained but may involve the eff ect of 
sex hormones on innate and adaptive immunity and 
on the cardiovascular response to cytokine signaling. 17  
Race seems to be another important risk factor for sepsis. 
The incidence of sepsis in the US is higher in non-whites 
(relative risk 1.9), especially African-Americans. 9  Similar 
results were reported in a subset of US states, 18  and in 
a separate detailed analysis from New Jersey. 19  Possible 
explanations for these diff erences include disparities in 
access to timely healthcare, immunizations, poverty, and 
comorbidities including HIV, diabetes, chronic kidney 
disease, and substance use disorders. 18  -  20  However, the 
increased incidence of infection and organ dysfunction 
in patients of African descent seems to persist aft er con-
trolling for many of these factors, suggesting that genetic 
factors may also be involved. 20  -  22  

 Older patients are far more likely to develop sepsis. A 
study of discharge data from 500 US hospitals reported 
that patients 65 years and older comprised 12% of the 
population but nearly 65% of sepsis cases (relative risk 
13.1). 23  Older patients were twice as likely to have comor-
bid conditions, but a multivariate analysis that adjusted 
for these conditions in addition to race, sex, source of 
infection, and severity of illness found that patients with 
sepsis who were aged 65 or more were 2.3 times more 
likely to die. Furthermore, patients who survived were 
less likely to be discharged home. A more recent study 

 Sources and selection criteria 

 We identifi ed references for this review through searches 
of publications listed by PubMed from 1980 to 23 Febru-
ary 2016. We used the search terms “sepsis”, “septic”, 
“SIRS”, “infection”, “epidemiology”, “pathophysiology”, 
“microbiology”, “resuscitation”, “history”, “treatment”, 
“therapy”, “cancer”, “malignancy”, “age”, “ethnicity”, 
“race”, “immunosuppression”, “genetic”, “endothelial”, 
“epithelial”, “coagulopathy”, “cytokine”, “guidelines”, 
and “resolution”. References were also identifi ed from rel-
evant review articles. We looked at in vitro, animal, and 
human studies, including meta-analyses. Only articles 
published in English were reviewed. We screened more 
than 5000 articles of evidence classes I-IV and included 
classes I-III. We excluded articles published in non-peer 
reviewed journals, case reports, and small uncontrolled 
series. The fi nal reference list was based on relevance to 
the topics covered in the review. 

 Epidemiology 

 Over the past 40 years the incidence of severe sepsis has 
substantially increased, partly because of the increasing 
age of the population. The latest estimates in the United 
States, Europe, and the United Kingdom range between 
0.4/1000 and 1/1000 of the population. 8  -  12  Remarkably, 
in-hospital mortality for patients with sepsis during this 
period has decreased from 28% to 18%. 9  A recent study 
that used a database of prospectively collected data from 
more than 90% of all intensive care unit (ICU) admissions 
in Australia and New Zealand between 2000 and 2012 
confi rmed these trends in both incidence and mortality. 13  
Using objective defi nitions of acute organ dysfunction, 
severe sepsis in patients admitted to the ICU was esti-
mated to increase from 7.2% to 11.1% during the study 
period. At the same time, hospital mortality in severe 
sepsis declined from 35% to 18%, an improvement that 

Fig 1 |  Previous 2  and recently revised 3  definitions of sepsis and related syndromes. *As assessed by an acute change of ≥2 points 
in the sequential organ failure assessment score (components: partial pressure of oxygen in arterial blood/fractional inspired 
oxygen (PaO 2 /FIO 2 ) ratio, Glasgow coma scale, mean arterial pressure, vasopressor use, serum creatinine or urine output, 
bilirubin, and platelet count). We used the previous definitions in this review because they are central to the understanding of the 
past quarter century of research into the epidemiology, pathogenesis, and treatment of sepsis, including all ongoing clinical trials

Sapevamo che:

Fig. 1. Operationalization of clinical criteria identifying patients with sepsis and septic shock. The baseline SOFA score should be assumed to be zero
unless the patient is known to have pre-existing (acute or chronic) organ dysfunction before the onset of infection. MAP, mean arterial pressure. (From Singer
M, Deutschman CS, Seymour CW, et al. The third international consensus definitions for sepsis and septic shock (sepsis-3). JAMA 2016;315(8):801–10;
with permission.)

2
2
4

H
EA

D
&

CO
O
PERSM

ITH

Cosa Dobbiamo Sapere

1. Nuove definizioni di SEPSI

2. Etiopatogenesi

3. Clinica

4. Principi Diagnostici e terapeutici 

BATTERIEMIA

Saltuario e transitorio passaggio di germi nel torrente 
circolatorio non accompagnato da segni o sintomi 

clinici e di solito priva di conseguenze 

ALCUNI (VECCHI) 
CONCETTI DI BASE RESTANO (1) Batteriemia

Generalmente è di breve durata (da 30 minuti a 
1 h dopo l’episodio causale)

• Attività ordinarie
• Procedure odontoiatriche o mediche
• Alcune infezioni batteriche
• Iniezione di sostanze stupefacenti a scopo ricreativo



19/12/18

3

PLACCA MICROBICA ORALE
• 500 differenti specie batteriche

• virus
Periodontal pathogens
Microareophilic species

Actinobacillus actinomycetemcomitans, 
Campylobacter rectus, and Eikenella corrodens) 
Anaerobic species (Porphyromonas gingivalis, 
Bacteroides forsythus, Treponema denticola, 

Prevotella intermedia, Fusobacterium
nucleatum, Eubacterium, and spirochetes

• Infezione batterica generalizzata
• Carattere persistente e ripetuto delle gittate batteriche a partenza di un focolaio 

infettivo localizzato che può essere clinicamente inapparente.

Evoluzione in funzione del: 
Patogeno e Risposta individuale 

ALCUNI (VECCHI) 
CONCETTI DI BASE RESTANO ANCHE PER LA

SEPSI (2)

Sepsis

Localized
Infection

Fever, Increased Heart Rate
Increased Respiratory Rate

Systemic
Response Organ Failure(s) Distant from

Site of Infection

Hypotension & 
Shock

Septic Shock
Clinical

Diagnosis

• La Sepsi è un Fenomeno Evolutivo che può avere Esito Mortale 1. SEPSI DA “FOCOLAI CLASSICI”     

2. SEPSI DA AGENTI PARTICOLARI

Normale     Compromesso    
Immunocompromesso

Polmoniti
Endocarditi
Meningiti 

Osteomieliti

Infezioni da: 
• CVC
• Cutanee
• Addominali e IVU
• Sito chirurgico

Febbre tifoide, Brucellosi,Rickettsiosi, 

Bartonellosi, Listeriosi, Lyme, Lepto-

spirosi, Micosi sistemiche, ecc

2/3 polmoniti batteriemiche
Frequente causa di 

ospedalizzazione di Polmonite 
Comunitaria

!

Sepsi da Focolaio 
noto (polmonite)

MENINGITE
MENINGOCOCCICA

Skin lesions in acute m
eningococcem

ia. C
haracteristic purpura w

ith petechiae
and ecchym

oses in a patient w
ith fulm

inant sepsis and m
eningitis due to

N
eisseria m

eningitidis. C
ourtesy of Professor W

 Zim
m

erli, U
niversity of B

asel,
Sw

itzerland.

C
attedra di M

icrobiologia
C

attedra di M
icrobiologia

e e
M

icrobiologia C
linica

M
icrobiologia C

linica

MIGG, Fe

….la meningococciemia può portare 

all’esito letale più rapidamente di

qualsiasi altra malattia infettiva…..

Sorice F et al, 1970

Sepsi da agenti specifici



19/12/18

4

Via orale

Tenue (ILEO) O rletto  a  

sp azzo la  en teroc ita
Lamina propria, 1a 

moltiplicazione,  
MoMa*

MoMa* Vasellini
chiliferi

Gangli linfatici    
mesenterici

Dotto Toracico
Torrente circolatorio

Ia batteriemia

Linfonodi, colecisti, Peyer ed SRI
(moltiplicazione, endotossine)

B I L E 

IIa batteriemia

SALMONELLOSI

24h

SINTOMI
Febbre tifoide
Brucellosi

Infezioni sistemiche da:

• Lysteria monocytogenes
• Mycoplasma e Chlamydia (rare)
• Borrelia burgdorferi
• Leptospira
• Salmonella e Brucella 
• HIV

Simit 11/2008

INFEZIONI SISTEMICHE (SEPSI e SHOCK settico)

Etiologia / Epidemiologia 
Patogenesi

Clinica 

Diagnosi

Terapia

Prognosi 

• Neoplasie
• Trapianti
• Splenectomia
• Immunodeficienza (AIDS)
• Insufficienza renale acuta e cronica
• Alcoolismo e Diabete mellito
• Malnutrizione
• Terapie immunosoppressive
• Portatori cateteri vescicali, CVC, ago-cannule intravenose

• Uso scorretto di antibiotici
• Ricovero protratto in ospedale
• Manovre diagnostiche o terapeutiche invasive

SEPSI: CONDIZIONI PREDISPONENTI

…in un intervento presso una sala operatoria convenzionale, il 98%
dei batteri che si trovano nella ferita provengono dall’ambiente
circostante (aria): di questi il 30% si deposita direttamente, il 70% è
direttamente veicolato…
Whyte et al.. 2003

Ogni soggetto, in media (fase di attività) distribuisce germi (fino a 1
milione x h) da tutto il mantello cutaneo e dall’apparato pilifero, anche
attraverso gli indumenti. La carica batterica in una sala operatoria varia
da 50 a 200 UFC/m3.
10 UFC possono provocare un’ infezione.
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SEDI DELLE SEPSI
Frequenza con cui diversi siti di infezioni hanno dato 

origine a sepsi grave in 455 pazienti

W h eeler, A . P. e t a l. N  E n g l J  M ed  1999;340:207-214

Anni ‘ 90 
Maggiore frequenza del GRAM negativi rispetto a GRAM 

positivi

Fine anni ‘90, e dal 2000 a tutt’oggi….
Maggiore frequenza del GRAM positivi rispetto a GRAM negativi
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followed by the abdomen (20%), bloodstream (15%), and 
renal or genitourinary tract (14%). Of the 70% of infected 
patients with positive microbiology, 47% of isolates were 
Gram positive ( Staphylococcus aureus  alone accounted 
for 20%), 62% Gram negative (20%  Pseudomonas  spp 
and 16%  Escherichia  coli ), and 19% fungal. Prevalence 
data are notably limited by the ability to grow and iden-
tify organisms using standard microbiologic techniques. 
For example,  Streptococcus pneumoniae  is thought to be 
the most common cause of bacterial pneumonia world-
wide, yet it is not oft en identifi ed in clinical specimens. 59  
Interestingly, major regional diff erences in the prevalence 
of certain drug resistant organisms were described (fi g 
2), including methicillin resistant  S aureus  (MRSA) and 
strains of  Klebsiella ,  Pseudomonas , and  Acinetobacter .   

 Several groups have studied the EPIC II data to gener-
ate important additional insights into the microbiology 
of sepsis. Of the 14 000 patients, 99 had candida blood-
stream infections, and these patients had much higher ICU 
mortality (43%  v  25-29%) and length of hospital stay than 
patients with bacteremia. 60  MRSA infections have been 
independently associated with a hospital mortality nearly 
50% higher than methicillin sensitive  S  aureus  ones. 61  
However, a separate analysis reported that aft er adjust-
ing for covariates, patients admitted to ICUs in countries 
with a high prevalence of MRSA and other drug resistant 
pathogens did not fare worse than those admitted to ICUs 
in countries with less resistant pathogens. 62  Of the 20% of 
patients with sepsis and an abdominal infectious source, 
64% had undergone emergency surgery, and 67% had 
positive microbiology, most oft en Gram negative bacteria 

coccal pneumonia. 51   52  Smoking also seems to predispose 
patients to postoperative infections. 53   54  A meta-analysis 
in 2013 also found that vitamin D defi ciency increases 
the risk of sepsis (relative risk 1.46), 55  although whether 
supplementation mitigates this risk remains unclear. 56  
Finally, vaccination has been shown to reduce the inci-
dence of sepsis caused by specifi c pathogens, including 
 Haemophilus infl uenzae . 57  

 Causes 

 Non-infectious 
 The term SIRS captures those patients who develop a 
clinical picture of sepsis without an identifi able infection 
(fi g 1). 2  Many of these patients subsequently develop evi-
dence of infection, but several sterile infl ammatory condi-
tions can also progress to shock and multiorgan failure. 
These include pancreatitis, tissue ischemia, trauma and 
surgical tissue injury, burns, thromboembolism, vasculi-
tis, drug reactions (including neuroleptic malignant syn-
drome), and autoimmune and neoplastic processes such 
as lymphoma and hemophagocytic lymphohistiocytosis. 

 Infectious 
 The Extended Prevalence of Infection in Intensive Care 
(EPIC II) study gathered extensive demographic, physi-
ological, bacteriological, therapeutic, and outcome data 
from more than 14 000 adult patients in 1265 ICUs from 
75 countries on a single day in May 2007, 58  and it pro-
vides the best recent evidence on the infectious causes 
of sepsis. Of the 7000 patients classifi ed as infected, the 
site of infection was most commonly the lungs (64%), 

Fig 2 |  Common microbiological isolates from the Extended Prevalence of Infection in Intensive Care (EPIC II; % of isolates). 58  
Abbreviations: MRSA=methicillin resistant  Staphylococcus aureus ; VRE=vancomycin resistant enterococcus; VSE=vancomycin 
sensitive enterococcus; ESBL=extended spectrum β-lactamase. Darker boxes indicate prevalence significantly different from that 
seen in western Europe

Azienda Ospedaliero-Universitaria S. Anna- Ferrara 
Gram negativi / Gram positivi  isolati nel 2013 

% di isolamento / Raggruppamento Reparti     

Staphylococcus aureus 
25%

Staphylococcus coagulasi neg.
21%

Enterococchi
9%

E.Coli
13%

Klebsiella pneumoniae
4%

Proteus mirabilis
5%

Enterobacter
2%

Morganella morganii
2%

Serratia marcescens
1%

Pseudomonas 
aeruginosa

11%

Acinetobacter
2%

Bacteroides spp.
5%

Microrganismi Isolati da Pazienti con Infezione della
Cute e Tessuti Molli (2009-2013)

Contini et al; Istituto Malattie Infettive, Ferrara

Rapporto tra fattori di rischio e microrganismi isolati
BATTERI GRAM-NEGATIVI Diabete mellito

Malattie linfoproliferative

Cirrosi epatica

Ustioni

Procedure invasive (infezioni Nosocomiali)

Neutropenia

Catetere urinario (infezioni Nosocomiali)

Diverticolite, perforazione viscerale
BATTERI GRAM-POSITIVI Cateteri intravascolari  (infezioni Nosocomiali)

Ustioni

Neutropenia

Uso di droghe e.v.
MICETI Neutropenia

Terapia antibiotica ad ampio spettro
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ALERT ORGANISMS

ü S. aureus meticillino-resistente [MRSA]
üS. aureus a resistenza intermedia verso la vancomicina [VISA]
ü S. aureus vancomicino-resistente [VRSA]
ü S. pneumoniae multiresistente [MDRSP]
üStaphylococcus aureus con resistenza o sensibilità intermedia ai glico-

peptidi (GRSA/GISA)
üStreptococcus pyogenes
üEnterococco vancomicino-resistente [VRE]
üAltri gram-negativi multiresistenti [MDR-GNB]

ü E.coli produttori di beta lattamasi a spettro esteso [ESBL]
ü Acinetobacter baumanii

MRSA

Pazienti colonizzati
(asintomatici)

Infezioni cliniche

% MRSA by country, EU/EEA Countries, 2015

ü Un’infezione da MRSA 
prolunga il ricovero 
ospedaliero di 4-14 giorni e 
aumenta i costi per i 
trattamenti di 10.000-36.000 
€ a paziente.

• Polmone
• Sangue (sepsi)

• Cuore (endocardite)
• Cute/tessuti molli (SSTI)

• Altro 

Azienda Ospedaliero-Universitaria S. Anna - Ferrara 
S. aureus:  andamento (%) Meticillino-Resistenza (MRSA)  

(2006 - 2013)

Nessun ceppo di S. aureus VISA, VRSA, TEICO e VANCO R

34%

CLSI          EUCAST

Azienda Ospedaliero-Universitaria S. Anna- Ferrara 
S. aureus - dati complessivi di Sensibilità/Resistenza (2013)

Azienda Ospedaliero-Universitaria S. Anna - S. Giorgio  Ferrara 
S.aureus - Dati di Sensibilità /Resistenza

Anno 2011 - 2013 EUCAST

2011 2012 2013 2011 2012 2013

S.aureus S.Anna S.Anna S.Anna S.Giorgio S.Giorgio S.Giorgio

MRSA 39% 34% 34% 80.9% 67% 67%

M .R ita  R oss i
UO Semplice di Microbiologia e Sierologia

AOU S.Anna Ferrara

CLSI            EUCAST           CLSI               EUCAST 

PATOGENESI SEPSI e SHOCK SETTICO

COSA SAPEVAMO FINO ALL’ALTRO GIORNO
Cioè dal 1992 in poi…...
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•    Complement activation (especially C5a) further 
increases generation of ROS, granulocyte enzyme 
release, endothelial permeability, and tissue factor 
expression and may cause the death of adrenal 
medullary cells 125  

•    Widespread immunothrombosis can result in DIC, 
with resultant impaired microvascular function 
and organ injury, along with further activation of 
infl ammatory pathways 
 Thus at the molecular (fi g 4) and tissue levels, sepsis 

is characterized by self reinforcing pathophysiologic pro-
cesses. 

 Metabolic dysfunction 
 Even in the most severe, lethal septic shock and mul-
tiorgan failure, autopsy series show relatively little cell 
death outside of lymph tissues. 91  Mitochondrial pro-
teins and DNA are damaged by high levels of ROS, and 
patients with sepsis have damaged and dysfunctional 
mitochondria. 91   126  Potentially exacerbated by the toxic 
eff ects of antibiotics on mitochondria, ATP levels drop, 
and to prevent a lethal drop in ATP cells may enter a 
state similar to hibernation. 127  A generalized reduction 
in energy expenditure at the cellular level is consistent 
with retained tissue oxygen tension in sepsis, 74  and this 
reduction probably exacerbates organ dysfunction as 
many viable cells reduce their performance of special-
ized functions. This leads to or exacerbates acute kid-
ney injury, myocardial depression, hepatic dysfunction, 
encephalopathy, acute lung injury with increased lung 
endothelial and epithelial permeability to protein, and 
decreased barrier and transport functions of the gastro-
intestinal tract. 82  

 Catabolism is another increasingly recognized char-
acteristic of severe sepsis. A prospective study of 63 
critically ill patients in England documented rapid and 
substantial loss of muscle mass, especially in patients 
with multiorgan failure. 128  Pain, corticosteroids, immo-
bility, and infl ammatory cytokines all contribute to the 
rapid breakdown of muscle tissue, liberating amino acids 
for gluconeogenesis to fuel the glucose dependent pro-
liferation of innate immune cells. 129  Of note, the insulin 
insensitivity and hyperglycemia characteristic of sepsis 
and critical illness are proportional to the severity of 
the insult and may have evolved to ensure that glucose 
levels in the interstitial space (about 30% lower than in 
the blood) are adequate to support the massive immune 
response. 129  

 Resolution pathways 
 Compensatory anti-inflammatory cytokine pathways 
are activated even in the first hours of severe sepsis. 
IL-10, produced by a variety of leukocytes, suppresses 
the production of IL-6 and interferon-γ, and stimulates 
the production of soluble TNF receptor and IL-1 receptor 
antagonist, helping to neutralize potent TNF-α and IL-1 
signaling. 120  At the subcellular level, autophagy provides 
a way to eliminate DAMPs and PAMPs by packaging path-
ogens and damaged organelles and proteins in vesicles 
targeted for lysosomal degradation, reducing infl amma-
some activation. 130  

•    Increase the numbers, lifespan, and activation state 
of innate immune cells 

•    Increase adhesion molecule and chemokine 
expression by endothelial cells 

•    Induce many hepatic acute phase proteins such as 
complement and fi brinogen 

•    Cause neutrophils to release extracellular traps 
(NETs), web-like pro-coagulant collections of DNA 
and antimicrobial proteins and enzymes that form a 
scaff old for platelet activation 122  

•    Cause the release (by activated platelets, endothelial 
cells, and leukocytes) of microparticles—vesicles 
that bud from the plasma membrane and contain 
infl ammatory, pro-oxidant, and pro-coagulant lipids 
and proteins including tissue factor, angiopoietin-2, 
and von Willebrand factor multimers 123  

•    Upregulate tissue factor expression by blood 
monocytes. In combination with the release 
of NETS and microparticles mentioned above, 
intravascular tissue factor expression results in 
“immunothrombosis,” 124  whereby microbes are 
trapped within thrombi that in turn attract and 
further activate leukocytes. 

 Early damage pathways 
 The infl ammatory cytokine response is a highly evolution-
arily conserved system that achieves rapid control of minor 
and localized infections. However, when the response 
exceeds a certain threshold systemic injury occurs: 

•    Reactive oxygen species (ROS) such as the hydroxyl 
radical and nitric oxide can damage cellular proteins, 
lipids, and DNA, and impair mitochondrial function 

b

a

Fig 4 |  The self reinforcing pathophysiologic processes involved in sepsis. Endothelial 
injury results in activation of monocytes and granulocytes, endothelial barrier breakdown, 
immunothrombosis, and disseminated intravascular coagulation. DAMPs= damage associated 
molecular patterns; IL= interleukin; TLR4= Toll-like receptor 4; TNF-α=tumor necrosis factor α

• Increase the numbers, lifespan, and activation state of innate 
immune cells

• Increase adhesion molecule and chemokine expression by 
endothelial cells

• Induce many hepatic acute phase proteins such as
complement and fibrinogen

• Cause neutrophils to release extracellular traps (NETs), like
pro-coagulant collections of DNA and antimicrobial proteins
and enzymes that form a scaffold for platelet activation

• Cause the release (by activated platelets, endothelial cells, and 
leukocytes) of microparticles—vesicles that bud from the 
plasma membrane and contain in ammatory, pro-oxidant, and 
pro-coagulant lipids and proteins including tissue factor, 
angiopoietin-2, and von Willebrand factor multimers

• Upregulate tissue factor expression by blood monocytes. In 
combination with the release of NETS and microparticles
mentioned above, intravascular tissue factor expression results
in “immunothrombosis,” 

• Widespread immunothrombosis can result in DIC, with 
resultant impaired microvascular function and organ injury
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Fig 3 |  Organ failure in a critically ill patient with septic shock from pneumococcal pneumonia. ARDS=acute respiratory distress syndrome
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• Infezione batterica generalizzata

• Carattere persistente e ripetuto 
delle gittate batteriche a partenza 
di un focolaio infettivo localizzato 
che può essere clinicamente 
inapparente.

• Evoluzione in funzione del 
Patogeno e Risposta individuale 

• RISPOSTA CITOCHINICA 
(ANTIGENI)

COMPONENTI BATTERICI NELLA PATOGENESI DELLA SEPSI/SHOCK 
SETTICO

Componenti Batterici Fonte

Endotossina  (LPS, LOS, Lipide A) GRAM negativi

Peptidoglicano

Acido lipoteicoico

Esotossine, Superantigeni

Miceti

Altro 

Batteri in generale

GRAM positivi

S. pyogenes, S. areus, E. coli


