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What Is sepsis?
do we have to review the definition?

All the patients you see..

Infecte
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How to define really sick?

= There is no gold standard for
sepsis

= “Really sick” is a proxy
niectec = More common among infected
patients who are septic than those

who are not
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The Definition of Sepsis IN SEPSIS-3

Sepsis is life-threatening organ dysfunction caused
by a dysregulated host response to infection
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Task Force Decisions
CONSENSUS
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Beyond the remit of the task force to define infection

Sepsis is not simply infection + two or more SIRS criteria

The host response is of key importance

. Sepsis represents bad infection where

bad = infection leading to organ dysfunction

“Severe sepsis” Is not helpful and should be eliminated
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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”
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The Definition of Sepsis IN SEPSIS--3

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
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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.



SEPSIS-3 2016 - SIRS

* 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 ,) of less than 32 mm
Hg

* Abnormal white blood cell count (>12,000/uL or <4,000/puL 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, lwashyna 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

* SIRS is nonspecific and can be caused by ischemia, inflammation,
trauma, infection, or several insults combined. Thus, SIRS is not
always related to infection.

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

etiologies, the pathophysiologic processes present in
sepsis and noninfectious SIRS are remarkably

similar, making a discussion of SIRS in critical iliness
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, lwashyna 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,

e pathogen-associated molecular patterns (PAIVIPs) and
 damage-associated molecular patterns (DAIVIPs).



SEPSIS-3 2016 - SIRS

* Compensatory Anti-
Inflammatory Response
Syndrome (CARS),

 Mixed Antagonists
e Response Syndrome (MARS)

 Multiple Organ Dysfunction
] Syndrome (MODS).

e 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., Dgbrowska AM1, Stotwinski R2.

Table 1. Main clinical and immunological teatures of SIRS., CARS and PICS. According to [1. 7. 36]

CARS

PICS

SIRS
Immunological “Cytokine storm™ — massive
disturbances production of proinflammatory

cytokines: TNF-a, IL-1. IT -6

Increased lvmphocyte apoptosis,
decreased production of cytokines

Decreased synthesis of IL-1p. IL-6,
IT -8, IL-12, TNF by monocytes in
response to LPS

Decreased apoptosis of neutrophils
increased chemotaxis

Decreased production of IL-1p and
IT -1Ra by neutrophils in response to LPS

Increased production of IT-10, IT-4

Inflammation — changes in
concentrations of IL-6, IL-10, IL-1Ra

Monocyte dysfunction — decreased
production of cytokines, decreased
phagocytosis and expression of HLA-DR

T-cell anergy — expression of suppressive
molecules, decreased proliferation, shift
toward T2 response

Increased number of Treg and
suppressing activity

Clinical Body temperature > 38°C or < 36°C

features Pulse = 90 beats/min
= 20 breaths/min
Hyperventilation PaCO, > 32 torr

Leukocyte count > 12,000/mm”
or < 4,000/mm’

> 10% immature neutrophils

#5IRS is diagnosed when at least
two criteria are met

Skin anergy
Hypothermia
Leukopenia
Susceptibility to infection

Difficulties in controlling infection

ICU stay over 10 days
CRP = 150 pg/dl
TLC < 0.8 x 10%/1

Weilght loss = 10% during hospitalization
or BMI < 18%

Albumins < 3.0 g/dl
Prealbumins < 10 mg/dl

Retinol binding protein < 10 pg/dl

SIRS — svstemic inflammatory response syhdrome; CARS — compensatory anti-inflammartory response syndrome; PICS — post incarceration svundrome



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., Dgbrowska AM1, Stotwinski R2.
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Fig. 1. Toll-like receptor 4 signaling pathway




Dr. Robert O. Young, 2017

Naturopath Sepsis or Tissue Hypoxia with Lactic Acidosis
Clayton College of
Natural Health, /l\\
Universita dello Utah
4 Nitric oxide + ATR,t H*, t Lactate t Vasopressin IaCtate IEVEI
synthase in vascular smooth muscle secretion
l greater than
% Nitric oxide
Sepsis is not caused N { 2 mmoI/L
by bacterial infection? ;pe” K\ci 0;" Kare | Vasopressin
t cGMP { Cytoplasmic Ca?*
l |

+ Phosphorylated myosin ¢+ Plasma
| vasopressin

|
Y v

Vasodilatation

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

cGMP denotes cyclic guanosine monophosphate.



GLUCOSIO —»  GLUCOSIO — GLUCOSIO

Uacido lattico ed il lattato non sono la
— medesima sastanza. Il percorso dell’energia
= glicolitica produce 'acido lattico, che e quindi
ESCREZIONE FEGATO  SANGUE MUSCOLO £/ rapidamente dissociato rilasciando ioni di
idrogeno (H+). Il composto rimanente si
RENI combina quindi con gli ioni di sodio (K+) per
\ GLUCOSIO GLUCOSIO formare un sale chiamato lattato (2). II
§ % lattato nel sangue e non l'acido lattico e di
UREA - licol . ; ; Rt
Tglumec’genes' lg'co . solito la sostanza misurata in condizioni di
PIRUVATO PIRUVATO laboratorio,
Amminogcidi,
+ in modo
NHg* i '/J partlcolllare
ALANINA ¢———— ALANINA «———  ALANINA quelli
Ciclo di Cori ramificati
con 02+ v

LATTATO <& LATTATO <& LATTATO




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

/) POSSIBILE PRESENZA DI BATTERI
8) DISFUNZIONE D’ORGANO

RIGGER



Che cos’e la sepsi ? (SSC 2012)

Criteri Diagnostici per SEPSI

Variabili generali

Alterazioni della perfusione
tissutale

~

Y, Variabili inflammatorie

\

Disfunzioni d’organo Disordini emodinamici ]




WARNING SIGN & gqSOFA

Sepsis (documented or suspected infection plus =1 of the following)

General variables
Fever (core temperature, >38.3°C)

Hypothermia (core temperature, <36°C)
Elevated heart rate (>90 beats per min or >2 SD above the upper limit of the normal range for age)

Tachypnea

[Altered mental status
Substantial edema or positive fluid balance (>20 ml/kg of body weight over a 24-hr period)

Hyperglycemia (plasma glucose, >120 mg/dl [6.7 mmol/liter]) in the absence of diabetes

FAST RESPIRATORY ALTERED

RATE MENTAL STATUS
(T57) SIMI

4/ Societa Italiana di Medicina Interna




Sepsis: The Continuum

Localized

Infection
\F@V@H’, Increased Heart

Increased Resplratory

Systemic
Response

Organ Failure(s) Distant from
Site of Infection

Hypotension &
Shock

Septic Shock

Clinical
Diagnosis
Death



Shock settico: clinica

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

Le manifestazioni tardive sono legate alla Inadeguata
perfusione d’'organo, ipotensione, deterioramento dello
stato di coscienza, oligoanuria, alterata funzione
miocardica, acidosi

| segni ulteriori dipendono dalla sede di infezione. La sede piu frequente e
I'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 e obbligatorio un esame obiettivo “dalla testa
ai piedi” per ricercare possibili sedi di infezione



System Value (Score)
Neurological GCS 14,15 (0) 13-9 (1) 8-6 (3) 5-3 (5)
HR =140 (1) 140-30 (0) <30 (5)
SR ac UL SBP =270 (3) | 240-269(1)| 70-89 (1) 69-40 (3) | =<40(5)
TLC (1000/cc) <1 (3) 1-2.4 (1) 2.4-50 (0) =50 (1)
- mato I
Be egica Platelet (10%/cc) <50 (1) =50 (0)
Respiratory PO, <150 (3) =150 (1)
- Bilirubin (mg/dl) <2 (0) =2 (1)
Hepatic: PT 0-2.9 s (0) 3s (1)
Urea (mg/dl) =120 (5) 119-60 (3) 59-35 (1) =35 (0)
Renal Creatinine (mg/dl) | =1.16 (3) | 1.59-1.2 (1) <1.2 (0)
UO (L/24 hr) ~10 (3) 10-0.75(0) | 0.75-0.5(3) | <0.5(5)

JAMA 1996:276:802-810

o . com



APACHE |l score:

The APACHE Il scoring system was released in 1985 and
included a reduction in the number of variables to 12.

» The APACHE Il scoring system is measured during the first
24 h of ICU admission with a maximum score of 71. A score
of 25 represents a predicted mortality of 50% and a score of
over 35 represents a predicted mortality of 80%.

» APACHE Il score is sum of:
« Acute physiology score
- Age
= Chronic health score




Chronic Health Points

History of severe organ insufficiency Points
Non-operative patients =
Emergency postoperative patients 5
Elective postoperative patients 2

e Organ insufficiency or immunocompromised state must have preceded the current admission
e Immunocompromised if.
o Recemning therapy reducing host defences (immunosuppression, chemotherapy, radiation therapy, long term
steroid use, high dose steroid therapy) or
o Has a disease interfenng with immune function such as malignant lymphoma or leukaemia
e Hepatic insufficiency if:
o Biopsy proven cirrhosis
o Portal hypertension
o Episodes of upper Gl bleeding due to portal hypertension
o Prior episodes of hepatic failure, coma or encephalopathy
e Cardiovascular insufficiency if
© New York Heart Association Class IV
e Respiratory insufficiency
o Severe exercise restriction due to chronic restrictive, obstructive or vascular disease,
o Documented chronic hypoxia, hypercapnia, secondary polycythaemia, severe pulmonary hypertension
o Respirator dependency
e Renal insufficiency if
o On chronic dialysis



Sepsis-related
Organ

Failure
Assessment



Variables/Points

;Neurologi cal
Coma Score: Glasgow

|

Pulmonary

PaOo. (mmHgQ)FiO.
|

l

Cardial oy cal

Md=an Systolic Aaenal
Pnessure mmHg

|
Renal

Blood creatinine pmolfL

(mgsl)

pr

Duuresus mU/day
Haematolog cal
Platelets 10 7L
Hepatlc

Blood bilirubin pmolfL
(mg/d L

110-170

< 150
20—32

Dopamine =5
or
Dobutamine

(whatever dose)

171-299 (2.0-3.9)

< 100D

33-101
2.0-5.9)

with respiratony

Dopamine > 5

Adrenaline 0.1

300440(3549)

3 1§ 4
6-9 <6
< Z0OD | < 100

support support

or or

or or

Noradrenaline = Noradrenaline >

0.1 0.1

< 500 | < 200
< 50 | < 20
102-2049 ' > 2049
G.0o-11 9) ¢ 1Z2.0)

Crit Care Med 1998;26:1793-1800

fppt.com

with respiratony

Dopamine > 15
- Adrenaline > D1

>440(>50)




gSOFA

* gSOFA 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



Table 2 Septic Severity Score (SSS): Levels of Dysfunction in Seven Organ Systems
SCORE
. SYSTEM 1 V. 3 4 5
' Lung O, by mask Intubated; no PEEP  PEEP 0-10 cm H,O  PEEP > 10 cm H,0; PEEP > 10 cm H,0;
| Po, > 50 mm Hg Po, < 50 mm Hg
' Kidney Cr 1.5-2.5 mg/dl Cr 2.6-3.5 mg/dl Cr > 3.6 mg/dl; Cr > 3.6 mg/d]; Cr > 3.6 mg/d];
| adequate UO UO 20-50 ml/hr UO 20 ml/hr
| Coagulation Ecchymoses; PT, PTT 45-65 sec; Platelets 20,000- Platelets < 20,000/mm3; Increased FSP;
1 PTT, and platelet PT 12-14 sec 100,000/mm?; PTT > 50 sec; bleeding
‘i count normal PTT =50 sec; PT > 14 sec
PT > 14 sec
Cardiovascular ~ MAP 70- MAP < 70 mm Hg  Inotropes, moderate  Inotropes, large doses Hypotension despite
75 mm Hg doses inotropes
Liver LDH and SGOT Bilirubin 1.5- Bilirubin 2.6- Bilirubin 4.9- Bilirubin > 8.0 mg/dl
increased; bili- 2.5 mg/dl 4.0 mg/dl 8.0 mg/dl
rubin normal
GI tract Mild ileus Moderate ileus Severe ileus Bleeding due to erosive ~ Mesenteric venous
gastritis thrombosis
Neurologic Obtunded Disoriented Irrational Hyporeactive Coma

Modified from Stevens LE: Gauging the severity of surgical sepsis, Arch Surg 118:1190-1192, 1983.

Cr, creatinine; UO, urine output volume; FSP, fibrin split products; GI, gastrointestinal; LDH, lactate dehydrogenase; MAP, mean arterial
blood pressure; PEEP, positive end-expiratory pressure; Po,, oxygen pressure; PT, prothrombin time; PTT, activated partial thromboplastin
time; SGOT, serum glutamic-oxaloacetic transaminase.

Sum of the squares of the three highest dysfunction ratings equals SSS.
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Biomarkers infiammatori

* VES

* PCR

* Procalcitonina

'mmkg Ser Ala Leu Glu Ser Ser mmMNM]‘Nuanbmwm”gmuUhum

1 Al Ala
Ley
‘ Yal
” v
i Pl i Gl 610 Glu o i
57 Ser Gly Gly Arg Glu Gin © 4 Leu Glu Ser Lys MetGin Yal Mkp

= N-ProCT 116 Ala Asn G'"m PAM Gy
. et s
= Calcitonin Sﬂw lys
= Katacalcin His _w
'mm 96 Asp
—— = Cleavage of endopeptidases His Mat

PAM = Peptidyl-amidating mono-oxygenase

SIMI

/' Societa Italiana di Medicina Interna




Plasma concentration

Biomarkers infiammatori

CRP
X

Time (hours)

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

PCT
CRP
IL-6
IL-10
TNF-a



Task Force Decisions
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

s gi= Societyof A
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= 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

m Society of

= .I‘l Crltu:al Care Mechcme



The role of (sPLA2-1lA) 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 (sPLA2-11A) as a biomarker for the diagnosis of
sepsis and bacterial infection in adults-A systematic review. Tan TL, Goh YY., PLoS One. 2017

* sSPLA2-1lA is capable of diagnosing both the
aforementioned conditions in adult patients.

* SPLA2-1IA + Lactate + CRP + PCT

* 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 Il Secretory Phospholipase A2 (sPLA2-11A) as Biomarkers for Distinguishing
Adult Sepsis and Bacterial Infections in the Emergency Department.
PLoS ONE 11(3), 2016

* sSPLA2-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 Il Secretory Phospholipase A2 (sPLA2-11A) 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



Ghycarophosphaolipids
Bacternal’host's call membrane (phospholipid)

sPLAZ-UA_| (hydrolysis)

| |

. Vasodilatation (via relaxation of smooth muscle)
- Imhibit platelet aggregation
§ s Chematazis (monoocytes, T-Aymphiooyte, T-cell)

LPC Arachidonic acid
|
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Figure 2 showed that sPLAZ-IIA level able to significantly | Figure 3 showed that CRP level able fo significantly
differentiate the bactenia, virus and fungus infections (P<0.05). differentiate the bacteria, virus and fungus infections (P<0.05).



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 e un test immunoenzimatico in chemiluminescenza per la
misura quantitativa della concentrazione sCD14-ST (Presepsin) che
regola ed interagisce con le cellule del sistema immunitario nativo
ovvero e una misura precoce dell’insorgenza di sepsi.

Presepsin (sCD14-ST) 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 Presepsin

increases in plasma with bacterial infection and levels of Presepsin
show significantly high in septic patients and severe septic patients.



CONCLUSIONI

¢ C LI N ICA (soprattutto negli anziani) Cﬁ

¢ SCO RE (are predictors of mortality; they are not tests of Sepsis)

¢ B I O MARKE RS (considered within the context of

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



THANK YOU



