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• Emergency Medicine is the most interes)ng 15 minutes of every other specialty.»

• «While other doctors dwell on the ques)on What does this pa�ent have?, 
emergency physicians are constantly thinking What does this pa�ent need?  
Now?  In 5 minutes?  In 2 hours?» My answer: a doctor!!!

•Author: Joe Lex, Clinical Professor of Emergency 
Medicine, Temple University School of Medicine – 
Philadelphia



SEPSIS-3: simple Key Points (…as emergency physicians like it!)

 Sepsis is the primary cause of death from infec)on, especially if not recognized and treated promptly. Its 

recogni)on mandates urgent a�en)on 

 Sepsis is a syndrome shaped by pathogen factors and host factors with characteris)cs that evolve over )me. What 

diBeren)ates sepsis from infec)on is an aberrant or dysregulated host response and the presence of organ 

dysfunc)on.

 Sepsis-induced organ dysfunc)on may be occult; therefore, its presence should be considered in any pa)ent 

presen)ng with infec)on. Conversely, unrecognized infec)on may be the cause of new-onset organ dysfunc)on. 

Any unexplained organ dysfunc)on should thus raise the possibility of underlying infec)on.

 Sepsis is de&ned as life-threatening organ dysfunc)on caused by a dysregulated host response to infec)on



INFLAMMATORY-IMMUNE 

RESPONSE IN SEPSIS

Cortesia M. Girardis



N. meningi�dis gruppo Y

• Paziente di 13 anni arriva in coma all’Ospedale Cotugno: rigidità 
nucale e febbre

• Nessuna petecchia

• Ricovero in UTI: si programma PL

• Arriva anche il fratello di 11 anni: febbre, nessun segno neurologico

• EO: nega)vo, torace, addome, cuore, non rigidità nucale: non si 
tolgono le calze



N. meningi�dis gruppo Y

• Dopo due ore, il paziente rientra con numerose petecchie

• Sia lui che il fratello hanno N. meningi�dis gruppo Y , lui isolato solo 
da sangue, il fratello solo da liquor













• Purulent meningi)s: dexamethasone NNT 1:10

• Mortality from 15 to 7%

• Glasgow score 8-11

• Pneumococcus: dexamethasone NNT 1:4

• Mortality from 34% to 14%

• Steroid should be administered within 4 hours from 
an-bio-c administra-on



Reasearch aim for us as a doctor

• How I can reduce the dispropor)onate response to infec)on that lead 
to sepsis and sep)c shock?
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A r t i c l e h i s t o r y :

R e c e i v e d 1 9 M a r c h 2 0 1 8
R e c e i v e d i n r e v i s e d f o r m 1 5 A u g u s t 2 0 1 8
A c c e p t e d 2 3 A u g u s t 2 0 1 8
A v a i l a b l e o n l i n e 3 0 A u g u s t 2 0 1 8
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V a c c i n a t i o n c a m p a i g n

a b s t r a c t

O b j e c t i v e s : T o d e s c r i b e t h e c l u s t e r o f M e n C S T 1 1 I n v a s i v e M e n i n g o c o c c a l D i s e a s e ( I M D ) o c c u r r e d i n
T u s c a n y i n t h e y e a r s 2 0 1 5 – 2 0 1 6 .
M e t h o d s : A r e t r o s p e c t i v e c h a r t s a n a l y s i s o f c l i n i c a l , e p i d e m i o l o g i c a l a n d m i c r o b i o l o g i c a l a s p e c t s o f d o c -
u m e n t e d I M D w a s p e r f o r m e d . P r o g n o s t i c f a c t o r s f o r d e a t h w e r e e v a l u a t e d .
R e s u l t s : S i x t y - o n e p a t i e n t s w i t h I M D i n t h e 2 0 1 5 – 2 0 1 6 p e r i o d w e r e d o c u m e n t e d : 2 8 h a d m e n i n g o c o c -
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T u s c a n y e p i d e m i c .

Ó 2 0 1 8 E l s e v i e r L t d . A l l r i g h t s r e s e r v e d .

1 . I n t r o d u c t i o n
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2 0 0 5 . M e n C m o n o v a l e n t c o n j u g a t e v a c c i n e w a s o f f e r e d t o a l l t h e
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⇑ C o r r e s p o n d i n g a u t h o r a t : U . O . C . M a l a t t i e I n f e t t i v e , O s p e d a l e C i s a n e l l o , A z i e n d a
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Persistent bacteremia Mortality



IL-1b trend in 

MRSA blood-stream 

infec-ons

Volk et al., CID 2020

MRSA Sab





Biochemistry 
of PCT 

During bacterial 
infection

In�amm Res 2012 DOI 10.1007/s00011-012-0439-5

adapted Linscheid Endocrinology 2003

adapted from Muller 2001

transcription factor

IFN  Ɣ

inhibits PCT



..
as marker of severity of infection 

and organ dysfunction

Luzzani Aldo

              Crit Care Med 2003;31:1737-1741

Conclusion: PCT is a better marker of sepsis than 
CRP. The course of PCT shows a closer correlation 
than that of CRP with the severity of infection 
and organ dysfunction.



..

J Shock 2011;36(6):570-574

Guan J

The dynamic change is more important than the PCT value
PCT Kinetics



PCT polmoni) (tesi Vanna Caccavo)



PCT sepsi (tesi Vanna Caccavo)
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Schuetz   P ProHOSP study

JAMA 2009;302(10):1059-1066

1359 

patients

6 centers
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Lancet Infect Dis 2016

 

De Jong E











proADM is a good biomarker for the diagnosis and prognosis of sepsis and sep)c shock pa)ents as well as 

for organ failure

 wide variety of physiological func)ons:

 Endogenous immunomodulatory factor with predominant an)-inQammatory eBects in various 

models of sepsis and sep)c shock, 

 An)microbial ac)vity (Gram+, Gram-, fungi)

 Diure)c and Vasodilatory ac)vity

and, under normal condi-ons, circulates at low concentra-ons 

Increase in ADM in sepsis is explained by 2 mechanisms:

1) ADM synthesis increases during severe infec)ons because it is a pep)de related to the calcitonin 

gene

2) Bacterial endotoxins and pro-inQammatory citokines lead increased ADM gene expression in 

several )ssues



Mid-regional pro-adrenomedullina







Pro ADM 2,5



Pro ADM riduzione del 30% del valore iniziale







Retrospec)ve analysis of PCT and MR-

proADM on 571 consecu)ve pa)ents 

with sepsis

 PCT: excellent in gram-nega)ve, but less performant in gram-posi)ve and fungal e)ologies. 

 MR-proADM: homogenously distributed within the diBerent microbial classes and increased signi&cantly in sep)c 

shock

 MR-proADM discrimina)ng cut-oBs were homogeneously distributed in Gram-nega)ve and Gram-posi)ve sepsis and 

were higher in sep)c shock, but not inQuenced by pathogen e)ologies. MR-proADM cut-oB values > 3.39 nmol/L in 

sepsis and > 4.33 nmol/L in sep)c shock were associated with signi&cant higher risk of 90-days mortality.

S. Spoto et al. Microbial Pathogenesis(2019)











 196 patients with definite IE. Clinical, laboratory and 
echocardiography parameters were analyzed, with a 
focus on comorbidities. PCT, pro-ADM and copeptin 
were measured on stored plasma samples obtained 
on admission 

 Pro-ADM and copep)n were signi&cantly higher in older 

pa)ents and associated with prior chronic kidney disease. 

 Pro-ADM was an independent predictor of hospital 

mortality (OR 3.29 [95%C.I. 1.04–11.5]; p = 0.042)

 copep)n independently predicted 1-year mortality (OR 

2.55 [95%C.I. 1.18–5.54]; p = 0.017). 

 A high PCT value was strictly )ed with S. aureus e)ology 

(p = 0.001).

 CRP was the only biomarker associated with embolic 

events (p = 0.003). 

NUM PAZIENTE PCT ADM BNP

1 IM 3,28 2,76 nd

2 TD 0,25 2,35 nd

3 PR nd 3,12 nd

4 RM 0,16 1,23 26841

5 IS >100 5,11 3256

6 PN 0,85 3,5 26638

7 AL 0,68 1,3 1071

8 SL 1,06 2,15 6439

9 INC 1,28 3,24 9799

10 MA 0,17 3,19 5525

11 IzMa 17,3 1,68 7248

12 LI 0,01 0,46 88

13 AR 0,08 1 209

14 D'AA 0,5 2 2382

15 SG 0,48 5,65 16486

Data courtesy of Prof Carlo Tascini—

Personal Experience

Zampino et al. BMC Infec)ous Diseases (2021)



Pro-ADM e PCT Liquor
Paziente PCT Sangue PCT liquor Pro-ADM 

sangue
Pro-ADM 
liquor

Patologia

Paziente di 80 anni 0,07 0,07 0,67 0,95 Meningi)e liquor limpido primo prelievo
Paziente di 70 anni
 

10,42 2,7 -- 11 Meningi)e  S. agalac)ae primo prelievo

Paziente di 68 anni 
 

2,39 0,4 1,71 8,33 Meningite pneumococcica primo prelievo

Paziente 40 anni  0,68  3,58 Meningite pneumococcica primo
Paziente 75 anni 0,38 3,48 1,22 14,21 Meningite S. agalac)ae primo prelievo
Paziente di 78 anni 0,66 0,09 1,66 1,79 Meningite pneumococcica controllo
Paziente di 60 anni 0,05 0,02 0,99 1,73 Meningite pneumococcica controllo
Paziente 5 anni 125 1,54 1,32 6,22 Meningite pneumococcica primo prelievo
Paziente 10 anni 0,1 0,11 0,73 1,4 Meningite pneumococcica primo prelievo
Paziente di 68 anni 0,13 0,07 2,7 1,8 Controllo in meningite ipoglicorrachica

Data courtesy of Prof Carlo Tascini—

Personal Experience









G. Lippi, B. M. Henry Internal and Emergency Medicine(2021)



ar)cle to be published, con&den)al data

1436 pa)ents
10 Hospitals across Europe



646 pa)ents

ar)cle to be published, con&den)al data



ar)cle to be published, con&den)al data



COVID-19 set: 897 patients hospitalised (March 2020 -April 2021) 

Control set: 382 healthy patients.

Variables:

- Immune cells: WBC, lymphocytes and monocytes, subpopulations of T CD3, T CD4, T CD8 (%, abs, HLADR),      T NK, B 

CD19, LRTE % CD4, monocyte HLADR and mean intensity 3uorescence (IFI). 

- Cytokines: IL2R , IP10, IL10, IL6, IL8, INF
- Biomarkers: LDH, CRP, proADM.

- Clinical Scores: SOFA score, 4C score, qCSI, NEWS

- Outcome data: orotracheal intubation (OTI), death, WHO*, days of hospital stay.

- Age, Sex, Charlson Comorbidity Index (CCI).

U
n

iv
a

r
ia

te
 

m
o

d
e

ls

dark: OTI+death

light: WHO>3

Min NPV on training set: 0.98

ar)cle to be published, con&den)al data



Multivariate models - Coef?cients logistic regression. Negative sign in yellow.

ar)cle to be published, con&den)al data



Quando e perché u-lizzo pro-ADM ?
 Nel paziente con COVID-19 per dimissione precoce se clinica stabile e pro-ADM bassa

 Nel paziente con infezione per dimissione precoce se clinica stabile e pro-ADM bassa 

 Nel paziente con COVID-19 come «red Qag» di possibile aggravamento

 Nel paziente con sepsi come «red Qag» di possibile aggravamento

Quali vantaggi e quali limi-?

Vantaggi:
 Buon biomarker di danno d’organo  performance simile se non migliore agli score clinici (SOFA 

score, NEWS etc)

 Predizione di aggravamento (necessità di se�ng ad alta intensità di cure e terapie tempes)ve)

 Predizione di mortalità

 Nelle infezioni è indipendente dall’eziologia

Svantaggi
 Cut-oB non ancora ben de&ni) (studi eterogenei ma anche probabilmente cut-oB eterogenei per 

alcuni outcome)

 Età e Comorbidità possono essere un fa�ore confondente (es IRC)

Come implementarne l’uso in ambito clinico?
 «Triage» guida) da MR-proADM 

 Patologie cardiovascolari 

 Meningoencefali) (su liquor?)

 Altri Quidi? 



Conclusioni

• Il paziente se�co deve ricevere una terapia personalizzata


