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IL PAZIENTE
SETTICO PRII\/IA
CHE VADA 1N
SHOCK

Rimini, 20 ottobre 2012



Patient With Sepsis in Intensive Care Unit (ICU)

- /
-

Paziente con febbre Central venous

catheter



La sepsi e una malattia sensibile al
- tempo al pari dellIMA, del trauma e
dell’ictus ischemico |

' Possiamo parare di'«Golden Hour»
anche per il paziente settico?



Antibioii:: Therapy

« Beginantibiotics as early \ .

as possible, and always A
within the first hourof : %
recognizing severe sepsis

‘ :

qﬂdsepﬁcshnck.




 Novita e controversie nella
fisiopatologia dello shock settico,
Implicazioni terapeutiche.

. NOVIta e controver5|e. nella dlagn03|
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womnn  Current insights in sepsis: from pathogenesis to new
treatment targets
W. Joost Wiersinga

L e
Cargas bl o Bpinea
g B

e it s i
e

Criteal pare s oran
fhnr e L

Current Opinion in Critical Care 2011,
17:480-486

La sepsi puo essere vista come una
disregolazione del sistema iImmune
mediato dai recettori PRR (pathogen-

\4recogn|t|on receptor) conseguente}__i.?,_l,c
~all’invasione. | dl agenti patogenl A oo LR

conseguente a.ltera.zmne deILeqmI|br|0f;:¢_-,,;,];_'?

YT Rer rrsposta mﬂammatorla doage

antlnflammatorla



Sono 1 componenti chiave del sistema
Immunitario, riconoscono I patogeni e
Innescano la risposta immune.

v TLR (Transmemrane toll-like receptors)

sulla superf|C|e cellulare(TLRl 2 4 5—

mtracellulare (TLRB ol 3)

 _ '. ~/ NLR (QltoplaSmatlm) NLRP(I.4 membrl) e
o RI1G-1-like helicase



Gram negative LPS Gram positive LTA Bacterial flagellin
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Innate Immunity
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NEJM 2003
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Antigen presentation
Cytokine release
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Immunomodulatory geness

Adaptive Immunity
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Cell-mediated

immunity

Humoral
immunity




|nitervention:

Anti-C5a
5 receptor blockade
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consumptive coagulopathy,
paralysis of innate immune responses of phagocytes,
cardiomyocyte dysfunction, etc.
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Proinfiammatorie TNF, IL1, IL6, ILS,
MIF, MIP

Antinfiammatorie IL4, 1L10, 1L13, IL7,
IL5

Chemiochine 1L8, MIPla-p, MCP1-3

Mediatori lipidici PAF, PG, Tx, FT

Radicali dell’'ossigeno Radicali superossido e

idrossilico, NO

Cohen Nature 2002 420:885-91

Attivazione di
neutrofili,linfociti,
endotelio vascolare, PG,
INOsintetasi

Inbiscono il rilascio di
TNF, IL1, IL8

Attivano PMN e
Macrofagi

Attivazione
dell’endotelio, del tono
vascolare, e della via
della coagulazione

Regolazione del tono
vascolare, proprieta
antimicrobiche
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MOF

Excessive

il'lll:lerturrmne I—

receptors (PRARcfiv.d

Enhanced ROS and
impaired ATP production




Si realizza nelle fasi precoci della sepsi
ed e caratterizzata da una risposta
precoce proinflammatoria mediata da
componenti molecolari (cytokine storm
e proteine della fase acuta) e

4 ‘componentl cellularl (Ieucocn:l e =

_":endoteho) AR -

In pechl casl ha una pr@gnosl
mfausta in templ brevi.




Immune inflammatory response sePs_is progression Immunosuppression
(effective pathogen killing) — (pathogen persistence and superinfection)
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Immune Status

Hyperimmune

Normal

Hypoimmune

Healthv nerson with menincococcemia

Pro- Cardlovascular Fallure
nflammatony Reaplratory Fallurs
Reaponzs Renal Fallurs
- "'-\\ Gastrointsetingl Fallure
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Bacteria

 § N

\’/

Apoptotic Apoptotic
cell cell

Inflammatory
products

(+)

Anergy Anergy

(Th2) Antiinflarmmatory
cytokines

Fonte : NEJM 2003

: (Thi] Anil’l’ﬂﬂammato ‘
cytokines :

(Th1) Inflammatory (Th1) Inflammatory
cytokines cytokines



Immune inflammatory response
{effective pathogen killing)

Interleukin-12

6\
Inflammatory
cytokines

Killing of intracellular ==——
pathogens

Fonte : NEJM 2010

Sepsis progression

PD-L1

HLA-DR -4,
FLT-3L

Proliferation

Pathogen uptake
and killing

o

Anti— regulatury
T-cell therapy

TNF-a ‘Exhausted” cell

chemokines

Recruitment

Poly m%lear

Blockade of negative
costimulators

* @

!ﬂhlbltlon

Interleukin-7

Immunosuppression
(pathogen persistence and superinfection)

4 Apoptosis
Interleukin-15 -

™~

Anti—PD-L1 e
antibody Anti-PD-L1
-'Ll antibody
pn- HLA-DR
v'!. . PD-L1

GM CSF I e

L

B

Anti—regulatory
T-cell therapy

+

Anti—interleukin-10
*pp-1

J

— Anti—PD-L1
antibody

F—Interleukin-15

/ Anti-inflammatory
cytokines




Innate immunity

Adaptive immunity

Proinflammatory pathway

Procoagulant pathway

Antiinflammatory

Hypoxia

Immunosuppression or
apoptosis

Endocrine

Streptococcal exotoxins {e.g.,
streptococcal pyrogenic
exotoxin A)

Lipopolysaccharide (endotoxin)
TLR-2, TLR-4

Monocytes, macrophages
MNeutrophils

B cells {plasma cells and immu-
noglobulins)

CD4+ T cells (Thl, Th2)
TNF-a

Interleukin-13

Interleukin-6
Prostaglandins, leukotrienes
Bradykinin
Platelet-activating factor
Proteases (e.g., elastase)
Oxidants

Nitric oxide

Decreased protein C
Decreased protein S
Decreased antithrombin 111

Decreased tissue factor—
pathway inhibitor

Increased tissue factor

Increased plasminogen-
activator inhibitor 1

Interleukin-10
TNF-x receptors

Hypuxia—ind ucing factor lev,
vascular endothelial growth
factor

Lymphocyte apoptosis

Apoptosis of intestinal
epithelial cells

Adrenal insufficiency
Vasopressin deficiency

Hyperglycemia

Antistreptococcal exotoxins

Antilipopolysaccharide®

TLR agonists'® and antagonists
GM-CSF, interferon gamma®*
G-CSFy

lgG

Anti—TNF-g 324
Interleukin-l—-receptor antagonist®®
Interleukin-6 antagonist
Ibuprofen,'® high-dose corticosteroids®?
Bradykinin antagonist'®
Platelet-activating factor acetyl hydrolase®
Elastase inhibitors:
Antioxidants (e.g., N-acetylcysteine)*®
Nitric oxide synthase inhibitor®*
Activated protein C*
Protein $*2
Antithrombin 111#*

Tissue factor—pathway inhibitor®®

Tissue factor antagonist®®

Tissue plasminogen activator

Interleukin-10§
TMNF-cx receptors®®

Early, goal-directed therapy?
Supernormal oxygen delivery
Erythropoietin®®

Anticaspases®”
Anticaspases®”

Corticosteroids®®
Vasopressin®®

Intensive insulin therapy®®3*

Table 1. Pathways and Mediators of Sepsis, Potential T 1ts, and Results of Randomized, Controlled Trials (RCTs).*
Pathway Mediators Treatment Results of RCTs
Superantigens: TSST-1 Anti-TS5T-1 Mot evaluated

Not evaluated

Negative

Mot evaluated
Mot evaluated
Not evaluated

Mot evaluated

MNegative
MNegative
Not evaluated
Negative
Negative
MNegative
Negative
Not evaluated
MNegative
Positive
Not evaluated
Negative

Negative

Mot evaluated

Mot evaluated

Not evaluated
MNegative

Positive
MNegative
Not evaluated

Mot evaluated
Not evaluated

Mixed resultsy
MNot evaluated

Mot evaluated |

* TSST denotes staphylococcal toxic shock syndrome toxin 1, GM-CSF granulocyte—macrophage colony-stimulating factor, G-CSF granulocyte
colony-stimulating factor, Thl type 1 helper T cells, and Th2 type 2 helper T cells. Organism features means components of bacteria that are

toxic to the host and that are potential therapeutic targets in sepsis.
T G-CSF is effective in patients with sepsis who have profound neutropenia.**
i Elastase inhibitor was ineffective in a phase 2 trial involving patients with acute lung injury.
§ Interleukin-10 was ineffective in a phase 2 trial involving patients with acute lung injury.

9 Corticostercids had no effect on overall 28-day mortality but decreased mortality in a subgroup of patients with no response to corticotropin

(see text for details). Additional trials of corticosteroids in patients with septic shock are in progress.

| Intensive insulin therapy decreased the mortality rate among critically ill surgical patients but has not yet been evaluated in patients with sepsis.




phi N RN NS S D

T

Vasodilation
and vasopressor
hyporeactivity

ARTERIOLE

CAP

ILLARY

BED

/

Endothelial
cell

dysfunction
and

microthrombaosis

VENULE

T

Neutrophil

adhesion and

aggregation

.;1 &

"y e e T - — - v , - — -

1 f“:'}jfr’i piadld S 43 i & 194 -;" ;‘ ! > 4 4 g o o e o vty r A A p f:', ’i' i __/‘l..' ot
viY e Y { (el o¥ el 4 B S YR ." / 4 i i 7 p Fii g G el 4




¢ MODULAZIONE DELLA COAGULAZIONE

¢ MODULAZIONE DELLE INTERAZION| ENDOTELIO- CELLLILE
EMATICHE

¢ MODULAZIONE DELLA PERMEABILITA' VASALE
¢ MODULAZIONE DEL TONO VASALE

¢ MODULAZIONE DELLA STRUTTURA VASALE




'_ Quiescence Active

® ‘Vascular leak
® |ncreased leukocyte adhesion
® |ncrease clot formation
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New England 2006



Vasoconstriction
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Corticosteroids in the Treatment of Severe Sepsis
and Septic Shock in Adults

A Systematic Review  bjiali Annane, MD

Meta-analysis of
a subgroup of 12 trials investigating
prolonged low-dose corticosteroid treat-
ment suggests a favorable effect on all-
cause mortality. According to these
[indings, corticosteroids should be con-
sidered at a daily dose of 200 to 300 mg
of hydrocortisone (or equivalent) asin-
travenous bolus or continuous infu-
sion.

JAMA, June 10, 2000—Vaol 301, No. 22
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A Normal State
Coagulation Clot Formation Fibrinolysis
=1 (= ii -
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RESOLVE stud ADDRESS
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Drotrecogin Alfa (Activated) in Adults with Septic Shock

V. Marco Ranieri, M.D., B. Taylor Thompson, M.D., Philip S. Barie, M.D., M.B.A., Jean-Francois Dhainaut, M.D.,
Ivor S. Douglas, M.D., Simon Finfer, F.R.C.P., Bengt Gardlund, M.D., John C. Marshall, M.D., Andrew Rhodes, M.D.,
Antonio Artigas, M.D., Ph.D., Didier Payen, M.D., Ph.D., Jyrki Tenhunen, M.D., Ph.D., Hussein R. Al-Khalidi, Ph.D.,
Vivian Thompson, M.P.H., Jonathan Janes, M.B., B.Ch., William L. Macias, M.D., Ph.D., Burkhard Vangerow, M.D.,
and Mark D. Williams, M.D., for the PROWESS-SHOCK Study Group™

A Probability of Survival
1.0

The fact that we found no benefit in any of the
prespecified subgroups should reassure clini-
cians who no longer have DrotAA available to
treat patients with septic shock.??

0.1 <{
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0 10 20 30 40 50 &0 70 80 9

T i-?

I &5 o
] {, New F,nglaﬂd'

. Journal of Medicine Days since Randomization
e No. at Risk
- I Placebo 845 703 656 622 593 579 569 563 557 553

e L | DrotAA 851 701 645 616 596 584 576 567 561 555




Early Use of Polymyxin B Hemoperfusion in Abdominal
Septic ShockThe EUPHAS Randomized Controlled

Trial
Dinna N. Cruz, MD, MPH; Massimo Antonelli, MD; Roberto Fumagalli, MD; Francesca Foltran, MD;
Nicola Brienza, MD, PhD; Abele Donati, MD; Vincenzo Malcangi, MD; et al.
JAMA. 2009;301(23):2445-2452.

1.00
:L_ﬂ Polymyxin B hemoperfusion therapy
I"I
|
0.75+ Lo
i S [

O -
= e |
O ==
Q _,
9 ———————————————————— 1
o 0.501 Conventional therapy '---------
g
c
-
D

0.25+

Log-rank P =.03
0 5 10 15 20 25 30
Time, d
No. at risk
Polymyxin B hemoperfusion therapy 34 34 32 30 27 22 18

Conventional therapy 30 22 19 15 15 12 11



Couple Plasma Filtration Adsorption
(CPFA)

Plasma filter Hemodiafilter

Blood in

Blood out

—-
Sorbent

gl 1]

Dialysate Dialysat
out

ein

La rimozione delle citochine da parte delle resine idrofobiche e dovuto al
legame con I'a2 microglobulina, il carrier palsmatico delle citochine
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Hemodynamic response to coupled
plasmafiltration-adsorption in human
septic shock

Marco Formica, Carlo Olivieri, Sergio Livigni, Giulio
Cesano, Antonella Vallero, Mariella Maio and Ciro Tetta

~Intensive Care Med (2003) 29: 703-708

Objective: The objective was to examine the effect of repeated

. applications of:: coupled plasmafiltration-adsorption onthe . SN by
. 'hemodynamlc response in septlc shock patlents hospltahzed ln Wi R
-mtenswe care unlts (|CUS) Ah SR O

B .\anclu$|on‘ Gcw,pled piasmafrltratlen»adsorptlon was a fea3|ble and ; |

safe extracorporeal treatment and exerted a remarkable improvement

In the hemodynamics, the pulmonary function, and the outcome in
septic shock patients with or without concomitant ARF.
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PROTOCOLLO DI STUDIO

COMPACT

COMbining Plasma-Filtration and Adsorption Clinical Trial

Efficacia e sicurezza della CPFA
(plasmafiltrazione associ adsor to)
nello shock settico in\Terapia Intensiva
progetto sperimentale
GIVITI
(Gruppo italiano per la Valutazione degli interventi in Terapia

Intensiva)
rials.gov-Protocol Registration Receipt 2006-05-31




A systems approach to the early recognition and rapid

administration of best practice therapy in sepsis and septic shock
Duane Funk®P®, Frank Sebat® and Anand Kumar®®

Current Opinion in Critical Care 20008,
15:301-3C7
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accp/sccm consensus conference

Definitions for Sepsis and Organ Fallure and
Gu::lellnes for the Use of Innovative Therapies in
Sepsis

e accescem cons 20001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions

Roger ©. Bone, M. D, F.C

e gae W ER Uonlevence

A. Phillin Dellineger M.

Sepsis =the systemic respons \uoo v (ovy MD, FCCP: Mitchell P. Fink, MD, FCCP: John C. Marshall, MD; Edward Abraham, MD:
more of the following ©on  perek Angus, MD, MPH, FCCP: Deborah Cook, MD, FCCP: Jonathan Cohen, MD; Steven M. Opal, MD;
lemperature >38°C or <. Jean-Louis Vincent, MD, FCCP, PhD; Graham Ramsay, MD; For the International Sepsis Definitions Conference

minule; (3} respiratory rate  __ ________ ___

=32 mm Hg: and white blood cell count EE'pilﬂ Shock

<4 00Veu mm, or = 10% immature (hand) fon
S‘h”fm'.‘“pmm |= “pﬁ:‘;’““f[“”d “";h Mﬁ Septic shock in adults refers to a state

fies may inclode, but are not limited 1o lactic ~ ©f acute circulatory failure characterized

ar an acute alteration in mental ;tﬂ’f"! _ by persistent arterial hypotension unex-
S‘ﬁd’:'f'_lﬁwl_ e e == plained by other causes. Hypotension is

malities that may include, but are not limited  defined by a systolic arterial pressure be-
:ﬁﬁwf;:;“fmﬂhm“imﬂ“ﬂ ;"‘::“: low 90 mm Hg (or, in children, <2 sp
4t the time that perfusion abaormalitizs are I,,.:_.m. below normal for their age), a MAP <60,
Sepeis-induced hypotension=asystolictlood pre gy 3 reduction in systolic blood pressure

or a r::'m fi;*f&x:ﬂﬂﬂ from baseline  f ~40 mm Hg from baseline, despite

Multiple orpan dysfunction syndrome (MODS) =,  adequate volume resuscitation, in the ab-
organ function in an acutely ill patient such  conep of gther causes for hvpotension.
eannot be maintained without intervention.




Table 1. Diagnostic criteria for sepsis

Infection,” documented or suspected, and some of the following:®
General variables 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions
Fever (core temperature =33.3°C) Cofiferimise
Hypothermia (core temperature <36°C)
Heart rate =90 min ' or =2 &0 above the normal value for age
Tachypnea
Altered mental status
Significant edema or positive fluid balance (=20 milJ/kg cver 24 hrs)
Hyperghycemia (plasma glucose =120 mgdL or 7.7 mmol/L} in the absence of diabetes
Inflammatory variabl es
Leukocytosis IWBC count = 12,000 pL ")
Leukopenia (WBC count <4000 plL ')
Naormal WEBC count with ==10% immature forms
Plasma C-reactive protein =2 sp above the normal value
Plasma procalcitonin =2 so above the novmal value
Hemodynamic variakles

Arterial hypotension™ (SBP ~<90 mm Hg MAF =710, or an SBP decrease =40 mm Hg in adults
or <2 & below normal for age)
SR, =700
Cardiage index =3.5 Lomin ~1-M %
Organ dyfunction variables
Arterial hypoxemnia (Paoy/Tuo, <30
Acute oliguria (wrine output <05 mL-kg “hr™ " or 45 mmol/L for at least 2 hrs)
Creatinine increase =03 mg/dL
Coagulation abmormalities (INR =1.5 or aPTT =6 secs)
Hewid (absenl bowel dounds)
Thrombocytopenia (platelet count < 100_000 pL-1
Hyperbilirubinemia {plasrma total bilirubdin =4 rmg/dL or 70 mmaolL)
Tisgue perfusion variables

Hyperlactatemia (=1 mmolL) Crit Care Med 2003 Vol 31, No, 4
Decreased capillary refll or mottling
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TR R Tah|e1 "The 10 signs of vitality - O R
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Rir RN Ten signs of vitality Triggering parameter AN R 1
&t ; rﬁ 'J.‘;\I f\\w'?\"\ . 3
- Temperature <36°C T
_ ~ Pulse <50 or >100/min kit FTIRY,
SR Pain New or significant increase Y "" wii
- Respiratory rate <6 or >20/min A
. Sa0, <90% and increased fiO2
~ Blood pressure SBP < 90 mmHg, MAP < 60 mmHg ;
~~ Level of consciousness Anxiety/lethargy
AR ~ Capillary refill >3s : |

-+ Urinary output <30ml/h x5h (<100 ml/4 h —excluding
TR ety B TR renal failure)

<65% or B deficit >5 o

AT OEAT RN msm.zzw |

Current Oplnlon in Critical Care 2009,

D. Funk etal. 15301-307
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i,

swe -~ Lactate as a hemodynamic marker in the
critically ill

= SRR Brian M. Fuller® and R. Phillp Dellinger”
. / _ Curr Opin Crit Care 2012, 18:267-272

E prodotto da tutti i tessuti, ma soprattutto dal

muscolo scheletrico, cervello, intestino e gl.rossi.
(B Lew Lancet 2005)

3 ' ' ' “ ke i Rbab S
4 A » ‘e\ X . ‘ . ol Bl S AL RN
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',Cut Off 2 5 mmoI/L (ShaplroN Anh Emer Med;2£;105)n

b LR ,-\,
J b wh..‘

, \Anc}héc un 3Hveve iﬁcremen‘to oun smgoio*vai‘ore

elevato si‘associa ad un aumento della mortallta
(Arnold Shock 2009).
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8 un’esito infausto

Sensibilita

- Specificita

Valore predittivo
positivo

™ [

Capacita d’identificare

L

>2mmol/I

89%
42%
58%

> 4 mmol/I

A1 i
X 5\

62%
88%
80%




Suspected infection and 3 4 ) &
document source '
within 2 hours

EGDT i RE R R R N

The high risk patient:
blood pressure <90 mmHg after
20-40 cc/kg volume challenge or ' R

lactic acid > 4 mmole/liter ) WAL 4 w

1 -\ ' B o Y » 13- 3 .

~

Antibiotics within ' ' A it
—— P hour and source

Sovo, v Clearance
~ del lattato

>8-12mmHg

A L]

...,\

Decrease
oxygen
consumption

Vasoactive agent (s)

> 65-90 mmHg

>70%

Packed red blood
cells to Het > 30% | <70%

lonotrope (s)

Goals
achieved

Reproduced from [61]. 'y 132 r £ 4 y PR : ‘¥ e ’ -t . /%
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Parametri d’ipoperfusione
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SvO2

Inadeguatezza del trasporto
rispetto alla domanda
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ScVO2 vs Clearance lattati
| swo, | Clearance lattati |

PRO E stato dimostrato la Supportato da 2 studi
sua utilita nella EGDT*  multicentrici**

Supportato da LG*** Dati supportati da
numerosi studi cohorte

Diagnosi precoce di
scompenso cardiaco

Miglior indice della Miglior indice di stress
AR performance cardiaca  cellulare
0 CONTRO Valori normali o alti nei  Valori normali nei pz
| pazienti settici ! settici ?
No terapia nei valori Valori elevati anche per |
elevati altri motivi h

*Otero 2006; ** Jansen 2012, Jones 2010; ***SSC 2008;
1 Pope 2010; 2 Hernandez 2011;

AN



Early Lactate-Guided Therapy in Intensive Care

Unit Patients
A Multicenter, Open-Label, Randomized Controlled Trial

Tim C. Jansen', Jasper van Bommel, F. Jeanette Schoonderbeek?, Steven ). Sleeswijk Visser*,
Johan M. van der Klooster>, Alex P. Lima', Sten P. Willemsen?, and Jan Bakker!, for the LACTATE study group*

1,0 Am | Respir Crit Care Med Vol 182. pp 752-761, 2010
09
0,8
0,74 lactate group +
g 0.6 p=0,076
3 control group
— 0,54
S
‘a
9 04-
x
0,3
0,2
0,1
0,0 T T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200

Days following study entry

Number at risk:
Control 1771118 [ 110 | 105 [ 102 | 101 [ 101 | 101 | 101 | 101 | 100
Lactate 1711122 [ 115 | 114 [ 114 | 114 | 113 | 113 | 113 | 113 | 113




EGDT I

——— P hour and source

Decrease
oxygen
consumption

Suspected infection and
document source
within 2 hours

The high risk patient:
blood pressure <90 mmHg after
20-40 cc/kg volume challenge or

lactic acid > 4 mmole/liter

)

Antibiotics within

control

Central venous catheter
invasive or non-invasive
blood pressure

Crystalloid

>8-12mmHg

Vasoactive agent (s)

> 65-90 mmHg

>70%

) Packed red blood
cells to Het >30% | <70%

lonotrope (s)

Goals

Lactate

>10%

monitoring
y
<8 mmHg
CVP Isotonic crystalloid
>8mmHg [€
<65 mmHg
Vasoactive agents
=65 mmHg
<10%

clearance

Transfusion of red cells

j . 0,
until hematoerit 2 30% <10%

210%

Inotropic agents

Goals
achieved

achieved

Reproduced from [61].

or 6 hours
elapsed?

Yes

Hospital admission

Jones 2010




Initial circulatory

dysfunction

Initial fluid resusciation

v
Resolvedy

v

Persistent

circulatory dysfunction




«Disfunzione circolatoria»

e Alterazioni vascolarli
- Vasoplegia
- Edema capillare
— Disomogenea distribuzione del flusso sanguigno

e Depressione miocardica
AR Dlmlnmta frazmne delezmne
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Initial circulatory
dysfunction

Initial fluid resusciation

v A 4

- — Persistent
esolve circulatory dysfunction

Persistent hypotension
without hypoperfusion

o

VP= VasoPressor
HP= HyPoperfusion




Journal of

. Paz settici con lattati normali Critical care

Lactate <2.5 mmol/l (n = 104) °
%+
92.3%
0.8~
&
=
S 0.6 : 1
-§ Lactate 22.5 mmolil (n = 198) 57.1%
&
i
o
-
7))
0.2+
0.0 P < .0001
[!] 210 4ID EI'U Ell[} 1&0

; _ Time (davs)
Glenn Hernandez*, Journal of Critical Care (2011) 26, 435.6¢9-435.¢14



Initial circulatory
dysfunction

Initial fluid resusciation

\ 4 A 4
Persistent
Resolvedy l circulatory dysfunction

Persistent hypotension
without hypoperfusion

v

. Cryptic shock

H v

m Classic shock




Outcomes of Patients Undergoing Early Sepsis Resuscitation for

Cryptic Shock Compared with Overt Shock

Michael A. Puskarich, Stephen Trzeciak, Nathan |. Shapiro, Alan C. Heffner, Jeffrey A.
Kline, and Alan E. Jones on behalf of On behalf of the Emergency Medicine Shock

Research Network (EMSHOCKNET)
Resuscitation. 2011 October ; 82(10): 1289—-1293.

14

0.9 1

0.8 | Overt Shock (0S)
5§ 071 . L“_Lj_‘
t
] 0.6
8 a
n; 0.5 Cryptic Shock (CS)
[+
-
3 04 -
b QT

Conclusion—Scvcre scpsis with cryptic shock carrics a mortality ratc not significantly different
from that of overt septic shock. These data suggest the need for early aggressive screening for and
treatment of patients with an elevated serum lactate in the absence of hypotension.
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Hyperlactatemia

Initial fluid resuscitation

DO,=CO x Hb x SaO, x 1,34+0,003 x PaO,

Hyperlactatemia

VO,=DO, (Sa0, - SvO, )

(persistent)

Evaluate perfusion markers

SCVOz

P(cv-a)cos
Peripheral perfusion

All normal

Nonhypoxic
hyperlactatemia

Metabolic-related
sources

v

Sustained hyperadrenergia
hyperinflammation
Hypermetabolism

Liver dysfunction

Others

Less clear sources

v

Microcirculatory
derangements?

One or more altered

Evaluate DO and VO, —
! | .

Unclear
DO,/VO, status

Regional hypoxia?

|

Hypoxic
hyperlactatemia

!

lpo,

lPreload
lCardiac output
Anemia

Tvo,

v

TWork or breathing
Fever

Pain

Agitation




Saturazione tissutale di O2

o

SHinteri
 pre-ca pﬁuan

Capillari

= SA rl/,

Microcircolazione Normale ' Ateraricne della Perfusione nella Microcireolazione in risposta allo shock

La StO2 & un nuovo parametro che sfrutta la differenza di assorbimento tra
I'Hb OSS|genata e quella deOSS|genata oltre che essere indice dell’Hb tissutale.
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di perfusione
perifarice




BO2: evidenze cliniche

= stato utilizzato nel trauma severo, shock emorragico,
cardiogeno, ins.cardiaca severa e shock settico

e StO2<70% si associa ad una malattia piu severa e ad una piu
alta mortalita (Lima 2009).

e Bassi livelli di StO2 si associano a iperlattacidemia (Lima 2009).

L3¢ ‘La StOZ non varia dopo un emorragla d| 500 CC. (Jeger 201@;
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. La posmone ma non Ia profondlta della sonda e rilevante nella
valutazione della perfusione tissutale durante I'ipovolemia.



«Critical care is
a need and not a place»




