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A continuum of severity describing the hostsystemic inflammatory response



Eckhardt, Nat Rev Genet 2021



SEPSIS700,000 cases

Crude mortality

NEJM 2002;347:966-7.



Effect of timing on survival

Crit Care Med 2006;34:1589-96
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Poor clinical conditionVsAntibiotic resistant pathogen

Sepsis in the era of MDR pathogens



ESCAPE

Peterson LR. Clin Infect Dis. 2009;49:992.

E Enterococcus faecium
S Staphylococcus aureus (MRSA)
C Clostridium difficile
A Acinetobacter baumannii
P Pseudomonas aeruginosa
E Enterobacteriaceae

Acknowledges the growing virulence ofC. difficile
Enterobacteriaceae captures:K.pneumoniae, Enterobacter spp.,and other resistant speciesincluding Escherichia coli andProteus spp.



Russo et al. AAC 2018



Bed-side decision
Timing of prescription

Spectrum of causative pathogens
Recognition of risk factors for MDR pathogens

PK/PD considerations
Monotherapy/combination therapy
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Van der Slikke et al, Ebiomedicines 2020
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Frail patient and severe infection



Lazzaro and Russo, IJMS 2021



Joffre and Hellman, ANTIOXIDANTS & REDOX SIGNALING 2021

Oxidative Stress and Endothelial Dysfunction inSepsis and Acute Inflammation





Yang, Nature, 2020





Few definitive data about COVID-19 areavailable, and all the proposedtherapeutic approaches are based onmanagement of 3 crucial points:

• viral replication and tissue invasionreduction
• abnormal immune response modulation
• systemic thromboembolism prevention





Falcone, Russo et al, AAC 2019

Combination of Aspirin plus Macrolides in Patients with SevereCommunity-Acquired Pneumonia



Van der Slikke et al, Ebiomedicines 2020



Liu et al, Genomics Proteomics Bioinformatics 2020

Classification of the Gut Microbiota of Patients in Intensive CareUnits During Development of Sepsis and Septic Shock



Mankowski et al, Shock 2021

Gut Microbiota in Young Adult Mice Maintains Overall Stability after SepsisCompared to Old Adult Mice



Russo et al, Infection 2021



Gut Microbiota Disruption in Septic Shock Patients

Wan et al, Med Sci Monit, 2018



Appropriateness
STEP 1: The best drug

STEP 2: Alone or in combination?
STEP 3: Optimal dosage

STEP 4: De-escalate and stop therapy



Key issues for empirical antibiotic therapy
Site of infection Type of infection

• Lung• Urinary tract• Abdomen• Bloodstreaminfection

• Monomicrobial• Polymicrobiolial• Fungalinfection

• Communityacquired• HC associated• Nosocomialacquired

Severity of the infection
• Hematologicalpatients• Unstablepatients• With highseverity score

Comorbidities
• Age> 70 years• Diabetes• Charlson index>3• Use ofcorticosteroids• COPD• Renal impairment

Risk of resistance
• Previous antibiotictherapy• Recent hospitalization• Local epidemiology• Indwelling devices



Tempo-dipendenti

Concentrazione-dipendenti

Esposizione ottimale agli antibiotici:PARAMETRI PK/PD
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AminoglicosidiFluorochinoloniLinezolidDaptomicinaTigecyclina
PenicillineCefalosporineCarbapenemMacrolidiVancomicinaClindamicina

AUC:MIC

AUC, area under the concentration–time curve;PAE, post-antibiotic effect..Rybak MJ. Am J Med. 2006;119:S37-S44.
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Implications of antibiotic PK

Chest 2011; 139: 1210-1220

Obesity



Procalcitonin

Muller and Trampuz. Int J Antimicrob Agents 2007; 30 Suppl 1: S16-23



Lancet Infect Dis 2016; 16:819-27



Serum procalcitonin measurement contribution to the earlydiagnosis of candidemia in critically ill patients
Charles E et al Intensive Care Med (2006) 32:1577–1583



Early diagnosis of candidemia in ICU patients with sepsis: a prospective comparisonof (1®3)-b-D-glucan assay, Candida score, and colonization index
Posteraro B, Antonelli M, Tumbarello M, ..& Sanguinetti M Crit Care Med, 2012



Early antibiotic therapy:the critical balance

Russo et al, IAEM 2021



Personalized empiric antibiotic therapy

Timsit et al, ICM 2019



Not the least expensive drugBUTThe best drug
KNOW YOUR“MICROBIOLOGICAL” REALITY



How to manage septic shock?
• Cover most frequent pathogens• Measure the risk for MDR• Avoid induction/selection of antibiotic resistance• Reduce the systemic inflammatory response toinfection• Reduce complications (i.e. cardiovascular)• Therapeutic drug monitoring• Early switch to oral therapy• Decide the optimal duration of antibiotic therapy



Systemic approach for severe infections
• In the era of MDR pathogens an individualized approach to severeinfection is mandatory
• Comorbidities, biomarkers and knowledge of genetic factors mayallow transition from generalizing sepsis care bundles to a moretailored management in individual patients thereby reducing therisk for adverse treatment outcomes in patients who do not likelybenefit from therapy.
• COVID-19 represents a model of systemic severe infection
• Autophagy and “precision medicine” are the new frontiers?
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