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Key Points on Blood Cultures

• Blood volume per bottle/ Number of BCs: most critical factor

• Timing: possibly drawn before starting antimicrobial therapy

• Sampling strategy

• Contamination



• 256 patients enrolled

• An IE was diagnosed in 101 patients (39.4%).

• Sensitivity rates of SSS and MSS were 50.5% and 45.5%,
respectively (P = .063)

• Specificity rates were 94.8% and 95.5%, respectively (P = 1)

• Using SSS to define the major microbiologic criterion was
as sensitive and specific as using MSS for diagnosing IE.



Key Points on Blood Cultures

• Blood volume per bottle/ Number of BCs: most critical factor

• Timing: possibly drawn before starting antimicrobial therapy

• Sampling strategy

• Contamination (ConS)



MONITORAGGIO DEI KPI DELLA 
FASE PREANALITICA



Risk of infective endocarditis (IE) is related to the bacterial
species found in blood cultures:

•S. aureus is the most common cause of IE, with a risk
ranging between 4% and 23% in patients with bacteremia.

•Coagulase-negative staphylococci (CoNS) are frequently
found in patients with intravascular devices but rarely cause
IE, except for S. lugdunensis, which has a risk similar to S.
aureus.

•Streptococci, high IE risk

•Streptococcus-like bacteria, such as Abiotrophia and
Granulicatella, carry a high risk of IE.



Deas et al. 2025 https://doi.org/10. 1016/j.eclinm.2025. 103425 

• A total of 14,183 isolates with 1028 endocarditis cases
were included (absolute rate of IE 7.2%).

• Bacteraemia with five particular species of streptococci
had a proportion of endocarditis of greater than 20% of
cases, and formed a cluster of high risk streptococci for
IE.

• S. mutans (47%)
• S. cristatus (41%)
• S. gordonii (37%)
• S. sanguinis (33%)
• S. gallolyticus (31%)

• The risk of endocarditis was dependent on the infecting
streptococcal species





Negative Blood Cultures? Look Beyond the Blood

Diagnostic Workup: 

Sonication (biofilm)

Culture on enriched media (aerobic+anaerobic)

Molecular testing (16S rRNA PCR/metagenomics)



Sonication
The sonication process disrupts the biofilm formed on device surfaces by
means of ultrasonic waves, resulting in the release of bacteria adherent to the
device surface into the sonication fluid
• When a cardiac device, Pv or NV is removed, it should be placed in a sterile

container with the addition of Ringer’s solution or sterile saline solution.
• The sample is vortexed for 30 seconds at 2000–3000 rpm and then

sonicated at a frequency of 40 ± 2 kHz in an ultrasonic bath for 5 minutes
at room temperature.

• After sonication, the sample is vortexed again for 30 seconds.
• 50 ml of sonication fluid are then transferred into a tube and centrifuged

for 5 minutes.
• The supernatant is discarded, leaving 0.5 mL in the tube; 0.1 mL is

inoculated under aerobic conditions and another 0.1 mL under anaerobic
conditions.

• Plates are incubated at 35–37 °C in 5–7% CO₂ for 7 days, and under
anaerobic conditions for 14 days.

Dithiothreitol (DTT) evidence in endocarditis is limited compared with
prosthetic joint infections; protocols are less standardized



Syndromic panels



Valvole cardiache n=14

SENSIBILITA’                                          89%

SPECIFICITA’                                         100%

VALORE PREDITTIVO POSITIVO            100%

VALORE PREDITTIVO NEGATIVO            83%

OVERDETECTION                                  12,5% (1/8)

GS-GS+Tabella contingenza 
valvole cardiache

08T+

51T-

Implant and Tissue Infection – ITI panel: Sonicato VALVOLE CARDIACHE



• Fifty-four subjects, including 40 with IE, three with
cured IE, and 11 with noninfective valvular disease,
were studied

• Overall, 61% of blood culture-negative IE subjects had
positive valve 16S rRNA gene PCR/sequencing results.
16S rRNA gene-based PCR/sequencing of heart valves
is a useful diagnostic tool for pathogen identification
in patients with blood culture-negative IE undergoing
valve surgery in routine clinical practice

https://doi.org/10.1128/jcm.00341-23
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• Step 1: extracts and enriches microbial DNA by depleting up to

99% of human DNA, improving sensitivity for bacteria and fungi
detection.

• Step 2: uses broad-range 16S and 18S PCR or Real-Time PCR to
detect bacterial and fungal DNA, even from non-growing or
difficult-to-culture pathogens.

• Step 3: identifies the pathogen through Sanger sequencing and
database/BLAST analysis, allowing genus- or species-level
identification.



• Plasma microbial cell-free DNA (mcfDNA) and other meta-genomic tests are emerging methods that can detect a wide arrayof organisms,
including both typical and atypical pathogens.

• With a broad range of detection and rapid TAT, metagenomic testing may be helpful in scenarios where conventional microbiology fails to
provide an accurate or timely microbiologic diagnosis.

• It may help establish a diagnosis when deep tissue biopsies or other invasive diagnostic interventions are not feasible.



•mcfDNA-NGS is an emerging, noninvasive, pathogen-agnostic
diagnostic tool with significant potential to identify causative
pathogens in culture-negative cardiovascular infections.

•In infective endocarditis and CIED-related infections,
preliminary studies have shown excellent sensitivity, particularly
when conventional cultures are negative.

•By improving pathogen detection and inform AMR, mcfDNA-
NGS may help clinicians optimize pathogen-directed
antimicrobial therapy and potentially improve patient outcomes.

•Serial mcfDNA monitoring could provide useful information on
treatment response and may help inform the duration of
antimicrobial therapy.

•Given the rarity of some cardiovascular infection syndromes,
multicenter registries and collaborative studies are needed to
better define the optimal role of mcfDNA-NGS in routine clinical
practice.

Sarwat Khalil et al. The Next Step: The Role of Metagenomic Next-Generation Sequencing in Microbial Detection of Culture-Negative Cardiovascular Infections, Clinical Infectious Diseases, 2025
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• The multidisciplinary management of EI cases within an 
Endocarditis Team is recommended by the guidelines as it is 
associated with improved clinical outcomes. 

• Among the organizational aspects, the creation of a dedicated 
prospective database, accessible to all team specialists, enables 
continuous feedback on the quantity and quality of the work 
performed. 



CRF REDCap
• 28 utenti

• 20 sezioni

Endocarditis Team FPG 
• Core: infettivologi, microbiologi, cardiologi 

(ecocardiografisti), cardiochirurghi, 
cardioanestesisti, radiologi e specialisti in 
medicina nucleare

• On demand: neurologi, elettrofisiologi, 
emodinamisti

• Meeting due volte a settimana



if positive

FPG Endocarditis team



FPG Endocarditis team



FPG Endocarditis team



Aprile2026: La reportistica viene generata automaticamente con cadenza mensile sulla base dei dati in RedCap e inviata a i membri del Team



TAKE HOME MESSAGES:

• Microbiological diagnosis is a key component in the management of patients with infective 
endocarditis, supporting clinical decision-making and pathogen-directed antimicrobial therapy. 

• Optimization of the pre-analytical phase is essential to maximize diagnostic yield

• Molecular approaches can significantly improve pathogen detection, especially in blood culture-
negative endocarditis, but they must be carefully integrated into the diagnostic workflow and 
interpreted by experienced microbiologists. 

• The Endocarditis Team is central to patient management, ensuring multidisciplinary integration 
of clinical, microbiological, imaging, surgical, and therapeutic information. Systematic 
documentation of diagnostic and clinical Endocarditis Team activity is crucial, both to track the 
work performed and to monitor local case-mix, diagnostic performance, and quality indicators 
over time. 
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