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Quando lo stato settico
 “sfugge di mano”:
 il ruolo del rianimatore
 V. Pavoni
 Anestesia e Rianimazione
 PO di Santa Maria Nuova
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Knowledges flows continuously…• Infection + inflammation SEPSIS
 – Def moved to Sepsis 3
 – Inflammation kills, not infection itself
 • Sepsis Incidence k
 • Co-morbidity k
 • Mortality m
 • Severity better scored
 – SAPS2, APACHE2, SOFA (OF Score)
 • Defining OF not easy
 • Supportive therapy is rationalized
 – The faster the better…
 – AB, Fluid, Vpressors…
 – MV, RRT, Early mobilisation
 – Stop Dopa, introduce VP
 – Discuss PDI drugs…
 • Adjuvent therapies failed…
 – 40 RCTs failure
 – Basic research helped a lot…
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Budget 1% of US IGrowth
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PROBLEM EXTENT
 2015
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NEW DEFINITIONS
 @Sepsis is defined as life-threatening organ dysfunction caused by a
 dysregulated host response to infection
 @Organ dysfunction can be identified as an acute change in total SOFA
 score ≥ 2 points consequent to the infection
 @Septic shock clinical construct of sepsis with persisting hypotension
 requiring vasopressors to maintain MAP ≥ 65mmHg and having a serum
 lactate level >2 mmol/L (18mg/dL) despite adequate volume
 resuscitation.
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•within 1 hour
 •Then ensure Critical Care assistance if shocked to complete EGDT
 Sepsis Six
 • Oxygen
 • Blood Cultures
 • Antibiotics
 • Fluids
 • Lactate & Hb
 • Insert Catheter & monitor urine output
 Sepsis Six
 • Oxygen
 • Blood Cultures
 • Antibiotics
 • Fluids
 • Lactate & Hb
 • Insert Catheter & monitor urine output
 ‘ HYSTORICAL’ SEPSIS BUNDLES
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PROBLEM EXTENT
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GUIDELINES
 The majority of STRONG recommendations ‘DO NOT USE’
 EBM and SEPSIS
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Steroid
 Glycemia
 rhAPC
 CPFA
 Selenium
 CVVH high
 volume
 EGDT
 Albumine
 Eritoran (anti-
 LPS)
 HES
 NEGATIVE TRIALS SINCE…
 CEMETERY SECTION 2010-2015
 SEPSIS-SEPTIC SHOCKTHERAPIES
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EARLY GOAL DIRECTED THERAPY
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Stratificazione del rischio
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qSOFAPatients with suspected infection who are likely to have a prolonged ICU stay or to die in the hospital can be promptly identified at the bedside with qSOFA (≥2)1.alteration in mental status, 2.systolic blood pressure ≤100mmHg, 3.respiratory rate ≥ 22/min.
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Comparison of qSOFA and SIRS with sospicion of sepsis outside ICU
 Crirical care 2017
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Lactate@ During model building in UPMC data, serum lactate did not meet
 prespecified statistical thresholds for inclusion in qSOFA. But, lactate levels were not measured commonly in the UPMC data set
 @ When serum lactate levels were added to qSOFA post hoc in the KPNC health system data set, in which measurement of lactate levels was common, the predictive validity was statistically increased but with little difference
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2004 2008 2012 2016
 STEROIDS
 TIGHT GLYCEMIC CONTROL (<150 mg/dl)
 rhAPC
 ANTITHROMBIN
 IMMUNOGLOBULINS
 BLOOD PURIFICATIONNot
 mentioned
 Not
 mentioned
 Not
 mentioned
 SELENIUMNot
 mentioned
 Not
 mentioned
 SPECIFIC ADJUNCTIVE THERAPIES & SSC GUIDELINES
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STEROIDS
 RATIONALE FOR USE IN SEPSIS
 @ VASOACTIVE PROPRIETIESoMaintain vascular toneoReactivity to angiotensin II and catecholaminesoDecrease NO production@ ANTI-INFLAMMATORY PROPRIETIESoInhibit the extravasation of leucocytes oIncrease the migration of lymphocytes to the lymphoid tissues oInhibit the function of macrophages and antigen-presenting cellsoInhibit phagocytosis by macrophagesoInhibit production of TNF-alpha and interleukin-1@ RELATIVE ADRENAL INSUFFICENCY
 o Adrenal glands respond to stress by
 producing corticosteroids
 o “relative insufficiency” means response not
 appropriate to the degree of stress
 o Up to 50% with septic shock
 o Lab or clinical diagnosis: uncertain
 Annetta MG et al, Current Drug Targets, 2009Marik P et al, Cur Opin Cri Care, 2007Cooper MS et al, NEJM, 2003
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STEROIDS
 CLINICAL EVIDENCES
 SOFA CVS
 SOFA LIVER
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STEROIDS
 CLINICAL EVIDENCES
 Annane D, et al. Cochrane Database of Systematic Reviews 2015, Issue 12
 @ 33 eligible trials (n = 4268)
 @ Low-quality evidence
 corticosteroids reduce mortality
 among patients with sepsis.
 @ Moderate-quality evidence
 suggests that a long course of low-
 dose corticosteroids reduced 28-
 day mortality without inducing
 major complications (GI bleeding,
 superinfection and neuromuscular
 weakness)
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STEROIDS
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IMMUNOGLOBULINS
 RATIONALE
 Giamarellos-Bourboulis EJ et al. Int J Antimicrob Agents (2015) ;46; 1:S25-8.
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Kreymann et al. Crit Care Med 2007
 Soares et al. Health Technology Assessment 2010
 Alejandra et al. Cochrane Database Syst Rev. 2013
 Busani et al. Minerva Anestesiol 2016
 Studies using IgGAM showed a moreconsistent mortality reduction in the treatmentarm as compared to those where standardpolyclonal IgG were used.
 IMMUNOGLOBULINS
 CLINICAL EVIDENCES: IgG vs IgM
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IMMUNOGLOBULINS

Page 25
                        

STEROIDS We suggest against using IV hydrocortisone to treat septic shock patients if adequate fluid resuscitation and vasopressor therapy are able to restore hemodynamic stability. If this is not achievable, we suggest IV hydrocortisone dose of 200 mg per day
 weak recommendationlow QoE
 IMMUNOGLOBULINS
 We suggest against the use of IV immunoglobulins in patients with sepsis or septic shock
 weak recommendationlow QoE
 BLOOD PURIFICATION
 We make no recommendation regarding the use of blood purification techniques.
 No recommendation
 ANTICOAGULANTS
 We recommend against the use of antihrombin for the treatment of sepsis and septic shock
 We make no recommendation regarding the use of thrombomodulin or heparin for the treatment of sepsis or septic shock.
 strong recommendation, moderate QoE
 weak recommendationlow QoE
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Phase 1 Phase 2 Phase 3
 Post-Agressive Immuno-Depression (PAID) Syndrome
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 IL-10 IL-6
 202 SS Patients (multicentric)
 Early death (<7days) relates mainly to
 inflammation intensity, but not to comorbidity
 level
 but
 Late death (>7days), relates mainly
 comorbidity
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The Immunoscope…Inflammation monitoring is crucial
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GR
 AN
 UL
 OS
 ITY
 High granulosity / CD14 negative:
 GRANULOCYTES
 Intermediate granulosity / CD14 positive:
 MONOCYTES
 Low granulosity / CD14 negative:
 LYMPHOCYTES
 SEPTIC PATIENT
 median
 fluorescence
 intensity
 353
 FLOW-CYTOMETRY
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When PAID syndrome should
 be treated? For how long? By
 what type of drug?
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February 2013
 Immunostimulation therapy in sepsis: a new approach

Page 32
                        

Evoluzione della complessità nella diagnostica microbiologica
 o Pazienti sempre più complessi (prematuri, grandi anziani, co-morbosità multiple, trattamenti immunosoppressivi)
 o Turismo e migrazioni
 o Malattie da microrganismi prima sconosciuti legate a cambiamenti climatici o ambientali che ne hanno permesso la sopravvivenza e la diffusione di nuovi vettori, l’adattamento di specie (SARS, H1N1,Chikungunia, WNV…)
 o Incremento delle multiresistenze ( panresistenze)
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MRSA =S.aureus meticillina R
 VISA = S.aureus vancomicina I
 VRSA = S.aureus vancomicina R
 LRSA = S.aureus linezolid R
 DRSA = S.aureus daptomicina R
 VRE = Enterococchi vancomicina R
 LRE = Enterococchi linezolid
 resistenti
 ESBL =betalattamasi a spettro esteso
 CRA = Acinetobacter carbapenemi R
 CRE = Enterobatteri carbapenemi R
 CCRE = Enterobatteri
 carbapenemi+colistina R
 COSPa = P.aeruginosa colistina R
 Vecchi e nuovi acronimi
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Infezioni nosocomiali
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MRSA trend italiano
 Assenza di programmi di Infection Control
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Giacobbe et al – Clin Microbiol Infect - 2015
 resistenza a colistina in KPC+ K. pneumoniae isolate da sangue
 Italia 2010-14
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KPC OXA-48
 VIM
 Ceftazidime
 Avibactam
 Imipenem
 Relebactam
 Plazomicin
 ATM-AVI NDM
 Carbavance
 KPC
 KPC
 OXA-48
 VIM
 KPC
 OXA-48
 KPC
 Increasing importance of identification of the resistance
 mechanism
 New Drugs anti-CRE: coverage of strains with different R mechanisms
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Selezione dei pazienti target
 • ICU
 • Oncoematologico, SCT, SOT
 • Area critica se colonizzato da patogeni
 MDR
 posizionamento tecnologia nella routine
 diagnostica
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• Necessità di interventi organizzativi per favorire la gestione dei fattori di rischio individuali a livello di reparto e favorire una diagnosi e trattamento precoce attraverso strumenti per la diagnosi tempestiva (early warning)
 • Favorire la costituzione di percorsi multi-specialistici e multi-professionali per la gestione di una patologia grave e complessa come la sepsi. Attivazione di progetti pilota per la definizione di procedure
 • Favorire l’operatività di analisi microbiologiche per terapie antibiotiche su infezioni locali
 • Disporre di dati epidemiologici e clinici sulla sepsi anche migliorando le attuali fonti informative estendendo la sorveglianza microbiologica al livello di reparto e inserendo indicatori di processo. Valutare periodicamente l'affidabilità degli indicatori disponibili (patient safety) e dei dati (Margherita)
 • Promuovere la sorveglianza attiva attraverso la corretta applicazione dei bundle per la prevenzione delle infezioni (es. CVC e ventilazione meccanica) e valutazione (compliance, mortalità)
 • Disporre di dati sulle sensibilità antibiotica e sul consumo di antibiotici (dati ECDC)
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comunicazione
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Infezione e sepsi:
 sviluppo e importanza della rete
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Fattori che individuano il
 potenziale di rischio infettivo
 • Case-mix
 -Tipologia (medico, chirurgico elettivo, trauma maggiore, ecc.)
 -% pazienti con durata degenza < 24 h
 -Degenza media per pazienti degenti > 24 h
 -% pazienti in coma
 -Gravità dei pazienti alla ammissione
 • N. posti-letto
 • Contesto ospedaliero
 Tutti dati rilevabili a tavolino dal rapporto GiViTI
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Quali pratiche verificare sul campo
 • Struttura della T.I.
 • Igiene delle mani
 • Accesso visitatori
 • Organizzazione del lavoro infermieristico
 • Organizzazione del lavoro medico
 • Prevenzione delle infezioni
 • Diagnostica elle infezioni
 • Trattamento delle infezioni
 • Interventi specifici per la prevenzione delle infezioni procedura/correlate e per la prevenzione di insorgenza di MDR
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Perché questa variabilità ? 3
 Aspetti “qualitativi”: come e perché si fa/non si fà
 -Modelli organizzativi, leadership
 -Processi decisionali e loro condivisione
 -Stili e modelli di comunicazione tra il personale e circolazione dell’informazione
 -Gestione del personale
 -Turn-over del personale
 -Cultura condivisa di reparto in tema di infezioni e MDR (come reagisce il reparto di fronte all’evento «infezione»)
 -Clima interno e dinamiche relazionali
 “Come succede ciò che succede”
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Risultati
 Diversità dei «modelli organizzativi»
 Diversità nel processo decisionale relativo
 alle infezioni
 Diversità nei processi comunicativi e di
 circolazione delle informazioni interne al
 reparto, tra medici, tra infermieri, tra
 medici e infermieri (la continuità)
 Diversità nella gestione dell’ «anello
 debole» della catena
 Diversità nella gestione delle «criticità»

Page 48
                        

PREDISPOSITION: Pre-existing illness, genetic
 polymorphisms
 DIFFICULT
 PATIENT
 INSULT:
 Site of infection, type of infection,
 virulence and sensitivity of
 infecting pathogens;
 DIFFICULT
 MICRO-ORGANISM
 or SITE
 RESPONSE
 SIRS, other signs of sepsis,
 activated inflammation (PCT or IL-
 6) or impaired host responsiveness
 (HLA-DR);
 DIFFICULT
 IMMUNE
 INFLAMMATORY
 RESPONSEORGAN
 DYSFUNCTIONTime and number of failing organs
 PATIENTS WITH SEPTIC SHOCK ARE REALLY HETEROGENEOUS
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SSP
 EFFECTIVENESS
 Favors SSPFavors controls
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SURVIVAL SSP
 EFFECTIVENESS
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Sepsis Puzzle
 outcomeAnti inflcytokines
 Physiol
 Status
 Typeofinfection
 circulatory &metabolic consequences
 Iatrogenic
 complications
 Economical
 aspects
 GeneticTime course of the Disease
 Proinfl
 cytokines
 Strategy forcare
 Hormonalpatterns
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