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Case 

vignette
F, 70 yrs

Neurorehabilitation for sequelae of 

cerebral hemorrhage and hydrocephalus, 

needed MV (now tracheostomy)

Previous two months in neuro-ICU and 

neurosurgery ward

Colonisations:

• Respiratory (ETA): CRAB; P.aeruginosa (TZP R, MEM 2, 

CAZ/FEP 8/8)

• Urinary CR-K.pneumoniae

• Rectal: CR-K.pneumoniae; P.aeruginosa (TZP R, MEM 8, 

CAZ/FEP 2/4) 
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Case vignette

Ceftazid

ime is

started

+24 

hours

Fever 
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+48 

hours

Afebrile

Never

leukocitosis

PCR 250>150 

mg/L

PCT 16>8 mcg/L

+72 

hours

Gram-negative stain

PCR 150>85 mg/L

PCT 8>3.6 mcg/L

+120 

hours

PCR 85>20 mg/L

PCT 3.6>0.4 

mcg/L

K.pneumoniae We have

an AST!

+96 

hours





Global burden of BSIs

• 575,000-677,000 / year with 79,000-94,000 deaths

• 1.2 million / year with 157’000 deaths

• Up to 30% of empirical regimens are inappropriate

• 50% on empirical therapy at 72 hours despite no 
confirmed infection

Kumar et al., Chest, 2009

Klevens et al., CID, 2008

Marquet et al., Crit care 2015

Buehler et al., CMI, 2016



Lamy et al., CMI, 2020



Bassetti et al, Int J Antimicrob Agents, 2020

Why appropriate matters - 1



Bassetti et al, Int J Antimicrob Agents, 2020
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Why appropriate & timely matters



The quicksand of empirical therapy

Short term incubation



Short term incubation AST

Ugaban et al, Microorganisms, 2022



The quicksand of empirical therapy

Syndromic panels



Syndromic panels



Syndromic panels: accuracy

Peri et al, BMC Inf Dis, 2022

• Meta-analysis of 9 studies > 2,000 BCs

• High pooled sensitivity (92-98%) and 

specificity (>97%) for common BSI 

pathogens

• Enterobacterales

• S.aureus

• Streptococcus spp.

• P.aeruginosa

• E.faecalis

• >94% pooled sensitivity for blaCTX-M, 

carbapenemases and mecA/C & MREJ

• Limited assessment of polymicrobial BCs

And… you’ll only find what you are looking for!



Syndromic panels and outcomes

Banerjee et al, CID, 2015

• Clear benefit for de-escalation & 

appropriate therapy > enhanced by 

ASP

• Harder to demonstrate improved 

clinical outcome



Syndromic panels and outcomes in GN-

MDR

Satlin et al, CID, 2022

• 137 patients with CRE BSIs, 65% 

KPC-Kp

• Shorter time to appropriate 

therapy

• Decreased 14-days and 30-days 

mortality



Syndromic panels and stewardship

Peri et al, CID, 2024

Mortality

• 88 studies, 25’682 patients

• No survival benefit with RDT 

alone or BC+ASP

• Reduction in LOS in RDT + ASP vs 

BC alone

• Reduced time to optimal therapy 

RDT + ASP vs BC alone



The quicksand of empirical therapy

T2 bacteria



T2 bacteria



T2 bacteria



The quicksand of empirical therapy

VOCs & RAPID-AST



VOCs and Reveal rapid-AST

Tibbets et al, J Clin Mic, 2022

• Reaction to bacterial metabolic

volatiles (VOCs)

• AST results in about 5 hours

• Mean TTR 4.6 hours

• Compared to Vitek 2 and 

Sensititre

• >97% essential agreement and >96% 

categorical agreement

• 1.3% very major error



The quicksand of empirical therapy

WGS/NGS



Clinical metagenomics and WGS

Chiu et al, Nat Rev Gen, 2019; Gu et al, Nat Med, 2020

Lower DNA 

burden in 

plasma 

compared to 

other body 

fluids! 



The quicksand of empirical therapy

WGS/NGS



WGS and AI-AST on positive cultures

Bauer et al, J Clin Microbio, 2022

• Species identification via metagenomic 

sequencing

• Susceptibility prediction via a machine-

learning algorithm

Contamination!!



The quicksand of empirical therapy

Microbial cell-free 

DNA



Microbial cell-free DNA sequencing

Blaukwamp et al, Nat Microbiology, 2019

• 93.7% agreement with blood culture in a cohort of 350 

patients with a sepsis alert and identified

• 166 samples adjudicated to have no sepsis 

aetiology identified by any of the tested 

methods, sequencing identified microbial 

cell-free DNA in 62, likely derived from 

commensal organisms and incidental 

findings unrelated to the sepsis alert



Microbial cell-free DNA and clinical 

decision

Hogan et al, CID, 2021



Microbial cell-free DNA and clinical 

decision

Hogan et al, CID, 2021; Kaur et al, Infect Control Hosp, 2025; Goggin et al, JAMA Oncology, 2020



Clinical metagenomics feasability



The quicksand of empirical therapy

Short term incubation + syndromic panels



How to implement RDT: flowcharts and 

ASP



Yes, but what should I administer, as I 

wait?

Evans et al. Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and Septic Shock (2021)



A never-ending puzzle

Adapted from Pea, Viale et al. Critical Care, 2009

02

Patient 
physiopathology 

and PK/PD

Infection site

Disease severity

Risk factors and 
local epidemiology

Before 

choosing, 

properly 

investigate 

any known 

«allergy»

Keep re-

evaluating 

your decision 

guided by 

clinical 

evolution and 

new findings 

available



A never-ending puzzle

• Disease severity

• Clinical presentation, hemodynamic instability, multiorgan failure, patient 

setting

• Sepsis/septic shock warrants wider antimicrobial spectrum

• Risk factors and local epidemiology

• Severe manifestation: comorbidities, compromised immunity 

• MDR pathogens: indwelling devices, previous colonisation/infection, previous 

antibiotic therapy, long-term care facilities

• Local microbiological surveillance and updated reporting > cumulative AST

• Site of infection

• Medical history, signs and symptoms, first level findings

• Guides further radiological and microbiological exams, and source control!

• Inform antimicrobial choice (tissue penetration)

• Patient physiopathology and PK/PD > TDM!

• Kidney failure, need for hemofiltration

• Obesity

• Burns, hypoproteinemia

• Drug abuse (methadone!), drug-drug interactions



Guidelines informed by local epidemiology

Guida di terapia antibiotica nel paziente adulto, ASST FBF Sacco, 2025



BSI in Italian ICUs

Genovese et al, ESCMID Global 2025

• 10-years retrospective analysis

• 211’491 included patients 

• 192 Italian ICUs



BSI in Italian

ICUs

Genovese et al, ESCMID Global 2025



BSI in Italian

ICUs

Genovese et al, ESCMID Global 2025



BSI in Italian

ICUs

Genovese et al, ESCMID Global 2025



BSI in Italian

ICUs

Genovese et al, ESCMID Global 2025



BSI in Italian

ICUs

Genovese et al, ESCMID Global 2025



Effective management of BSI requires close and timely 

collaboration between infectious disease specialists and 

clinical microbiologists

Implementation of the most recent technologies on positive 

cultures—such as rapid incubation systems and syndromic panels—

is mandatory (starting with critical patients?)

Clinical metagenomics from whole blood holds great promise, 

especially in selected cases, but is currently limited by high 

costs, along with analytics and interpretative challenges

The adoption of rapid diagnostic technologies must be 

integrated within antimicrobial stewardship programs to improve 

clinical outcomes (and costs!)

Empiric antibiotic therapy should be individualized based on 

patient-specific characteristics (e.g., disease severity, risk 

factors, PK/PD considerations) and guided by thorough knowledge 

of antimicrobial agents and local epidemiology

Final considerations
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