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Patient-centred care
Recovery plan
Patient education - oral and general hygiene

endocarditis

@Esc—

Table 10 Definitions of the 2023 European Society of Cardiology modified diagnostic criteria of infective endocarditis

) Blood cultures positive for IE
(a) Typical microorganisms consistent with |E from two separate blood cultures:
Oral streptococci, Streptococcus gallolyticus (formerly S. bovis), HACEK group, S. aureus, E. foecalis
(b) Microorganisms consistent with IE from continuously positive blood cultures:
+ 22 positive blood cultures of blood samples drawn >12 h apart.
* All of 3 or a majority of >4 separate cultures of blood (with first and last samples drawn 21 h apart).
c) Single positive blood culture for C. burnetii or phase | IgG antibody titre >1:800.
(ii) Imaging positive for IE:
Valvular, perivalvular/periprosthetic and foreign material anatomic and metabolic lesions characteristic of IE detected by any of the following imaging techniques:
* Echocardiography (TTE and TOE).
= Cardiac CT.
» [18F]-FDG-PET/CT(A).
= WBC SPECT/CT.
(i) Predisposing conditions (i.e. predisposing heart condition at high or intermediate risk of IE or PWIDs)*
(i) Fever defined as umpmmre >38°C
(iii) Emboli lar di ion (including those asymp ic detected by imaging only):
* Major systemic and pulmonary embolifinfarcts and abscesses.
« Haematogenous osteoarticular septic complications (i.e. spondylodiscitis).
= Mycotic aneurysms.
* Intracranial ischaemic/haemorrhagic lesions.
= Conjunctival haemorrhages.
* Janeway’s lesions.
awy i logical ph a:
* Glomerulonephritis.
= Osler nodes and Roth spots.

(V) Microbiological evidence:
* Positive blood culture but does not meet a major criterion as noted above.
= Serological evidence of active infection with organism consistent with IE.

Definite:
* 2 major criteria.
= 1 major criterion and at least 3 minor criteria.
* 5 minor criteria.
Possible:
= 1 major criterion and 1 or 2 minor criteria.
* 3—4 minor criteria.
Rejected:
* Does not meet criteria for definite or possible at admission with or without a firm alternative diagnosis.

© ESC 2023

[18F)-FDG-PET/CT, "*F-fluorodeoxyglucose positron emission tomography; CT(A), computed mmograpm (anglography) HACEK, Haemophilus, Aggreganbarter Card-obaclenum Eikenella,
and Kingellg; IE, infective endocarditis; Ig, immunoglobulin; PWID, people who inject drugs; TOE, tr igeal echocardiography; TTE, acic echocardi y: WBC SPECT/CT,
white blood cell single photon emission tomography/computed tomography.

ESC 2023 Guidelines for the Management of Endocarditis, European Heart Journal, 2023. doi:10.1093/eurheartj/ehad193
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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
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The 2023 Duke-International Society for Cardiovascular
Infectious Diseases Criteria for Infective Endocarditis:
Updating the Modified Duke Criteria

Vance G. Fowler Jr,"“ David T. Durack,’ Christine Selton-Suty,” Eugene Athan,’ Armold S. Bayer,** Anna Lisa Chamis,' Anders Dahl,’ Louis DiBernardo,'
Emanuele Durante-Mangoni,* Xavier Duval® Claudio Querido Fortes,'® Emil Fosbal,'' Margaret M. Hannan,'? Barbara Hasse,' Bruno Hoen,"

Adolf W. Karchmer,' Carlos A. Mestres,' Cathy A. Petti,''” Maria Nazarena Pizzi,"® Stephen D. Preston,"” Albert Roque,?® Francois Vandenesch,”#
Jan T. M. van der Meer,” Thomas W. van der Vaart,” and Jose M. Miro™**

CRITERIA Change

MAJOR CLINICAL CRITERIA

Microbiology

[ Blood cultures Removed requirements for timing and separate venipunctures for blood cultures. ]
Definition of typical Added typical pathogens:
organisms 1) S. lugdunensis; E. faecalis; all streptococci except S. pneumoniae and S. pyogenes; Granulicatella spp.; Abiotrophia spp.; and

Gemella spp.

2) Organisms to be considered “typical” |E pathogens in the setting of intracardiac prosthetic material: coagulase negative

staphylococci, Corynebacterium striatum; C. jeikeium, Serratia marcescens, Pseudomonas aeruginosa, Cutibacterium acnes,

nontuberculous mycobacteria, and Candida spp.

Clinical Infectious Diseases

<®IDSA
Single- Versus Multiple-sampling Strategy for Blood
Cultures in the Diagnosis of Infective Endocarditis: The

Prospective Multicenter UniEndo Study

Frangois Goehringer,"” Marc Soudant,” Corentine Alauzet,*” Christine Selton-Suty,’ Nelly Agrinier,? Jean-Marc Virion,*® Benjamin Lefevre,"”
Nejla Aissa,’ Frangois Alla,® Yvon Ruch,” Yohan N'Guyen,”” Lionel Piroth,? Kevin Bouiller,"” Pierre-Yves Royer,'" Vincent Le Moing,"*
Bruno Hoen,*'**“ and Xavier Duval''®*; the UniEndo-AEPEI Study group

5% _ + 256 patients enrolled
§ P JUN
= r:- r"_-‘t R [ * An IE was diagnosed in 101 patients (39.4%).
— * Sensitivity rates of SSS and MSS were 50.5% and 45.5%,
H respectively (P =.063)
MSS
0372 21h * Specificity rates were 94.8% and 95.5%, respectively (P = 1)
P * Using SSS to define the major microbiologic criterion was
L as sensitive and specific as using MSS for diagnosing IE.
Figure 1. i ion of the i pratacol

MSS, multiple-sampling strategy; SSS, single sampling strategy.

major microbiological criterion :
A IGrgR I Rca ETa= © 45.5% (35.8%- 55.3%)

o —_—
according to MSS (TP=46; TN=148) —ak : 955% (92.2%- 98.8%)
major microbiological criterion :
s e | . . .7% - 60..
according to SSS (TP=51; TN=147) —— T::??% 55,? ,7;?6 § r:g %%’
03 04 05 0,6 0,7 038 09 1,0 1,1 1.2

B Sensitivity (Mc Nemar test : p=0.063; PABAK = 0.90 [0.92 ; 0.99])
A Specificity (Mc Nemar test : p=1; PABAK = 0.99 [0.96 ; 1.00])

Figure3. Compared sensitivities and specificities of the major microbiologic criterion of the 2015 ESC classification for the diagnosis of infective endocarditis, using single-
versus multiple-sampling strategy for blood cultures. Abbreviation: ESC, European Society of Cardiology; MSS, multiple-sampling strategy; PABAK, prevalence-adjusted
bias-adjusted «; SSS, single sampling strategy; TP, true positives; TN, true negatives.
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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

e Contamination (ConS)



European Journal of Clinical Microbiology & Infectious Diseases (2025) 44:2761-2770
https://doi.org/10.1007/510096-025-05238-x

MONITORAGGIO DEI KPI DELLA —
FASE PREANALITICA ®

upidaten |

Evaluation of a digital remote extraction analysis and monitoring tool

for key performance indicators (KPIs) in the blood culture process

Claudio Palmieri' - Laura Bartolini® - Andrea Berlingeri® - Barbara Camilloni*® - Gianfranco La Bella®’ -

Michela Pascarella® - Marina Selleri® - Felice Valzano® - Chiara Vismara'® - Simone Ambretti*'! . Carla Fontana® -
Mario Rassu® - Gian Maria Rossolini2'? - Fabio Arena®'? - Antonella Mencacci®”® -

on behalf of the GLIPaC Working Group

Original article

Management and follow-up of patients with infective endocarditis: an
international cross-sectional survey

Abordaje y seguimiento de los pacientes con endocarditis infecciosa: resultados de una encuesta transversal internacional

Laura Escol3-Vergé®2.cd. B philipp Mathé®, Burcu Isler’sh, Michele Bartoletti'), Siegbert Rieg®, Brigitte Lamy¥, Sara Grillo®®, Miguel Villamar(n®P:<, Pierre Tattevin!, Nuria Fernindez-Hidalgo®dm,
on behalf of the ESCMID Study Group for Bloodstream Infections, Endocarditis, Sepsis (ESGBIES)

Survey overview Inhospital management Postdischarge management
. % . . I0-led Foliow-up - 71% Motar rehabilitation - 52%
EochniteTaem=a3t: - Coalemipeioiie ToIN Cardiology-ledfollow-up—53%  Cardiac rehabilation— 9%
Surgical-led follow-up — 2% Neurseognitive rehabilitation—53%
’ q Fallow-up Duration
e e = QQ e ‘ gg o
0%
298 respondents %
49 countries Falk il i blood cultures:
BI% ed 6% Routingly=-25%
Case-by-cate - 330 1 3 6 9 12+ Months

antibiotics Fﬁl\n\w

10.1016j.rec 2026.04.001

Article
End-to-End Timeliness of Blood Culture Diagnostics:
A One-Month Observational Study of 5121 Bottles

Carlotta Magsi 100, Damiano Squitieri 110, Barbara Fiori 2, Tiziana D’Inzeo 12, Maurizio Sanguinetti 12+,
Brunella Posteraro 1311 and Giulia Menchinelli 2+
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Review

Bacteraemia with gram-positive bacteria—when and how do I need to
look for endocarditis?

Magnus Rasmussen ">, Patrik Gilje *, Erika Fagman *°, Andreas Berge 7

4
high | Higher risk:
ws S. mutans Monomicrobial
= b hi >One positive cultures
= TPy s. sanguinis Persistant bacteremia
< ' Short TTP
S icus”
- S. lugdunensis E. faecalis
3 Bommiitnerss] Sl
= | I .
S T | S. mitis | Lower risk:
g . pasteur;:}wzg fbnae | Polymicrobial
g ‘ ' ¢ oooloctice ! One positive culture
——————————— &sa!q‘vefius's_—%,—g—mb—s—,_,— —'—dyggafacﬁae—““““m No persistant bacteremia
low ' ¢ pvogelsdO€CuM S. pneumoniae | | |Long TTP

number of patients with bacteremia high

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.

eCoagulase-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.

eStreptococci, high IE risk

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



Streptococcal endocarditis: a meta-analysis of species

dependant risk

Gavin Deas,”" Todd C Lee," Julia Colston,” Mahableshwar Albur,” Julia Vasant,” Angela H. Nobbs,” Philip Williams,” and Fergus Hamilton
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Fig. 2: Infective endocarditis prevalence of streptococcal species vs. proportion of streptococcal species bacteraemia. Coloured by increasing
endocarditis risk, green (low < 10%) to red (high > 35%). Circles are proportionate to the total number of endocarditis cases. The vertical lines

represent the 95% confidence intervals around the proportion of bacteraemias with endocarditis.

1 [S. pneumoniae

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

Deas et al. 2025 https://doi.org/10. 1016/j.eclinm.2025. 103425
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a8 REVIEW
Blood Culture Negative Endocarditis: A Review of o
. . Table @ Investigation of rare causes of blood culture-
Laboratory Diagnostic Approaches negative infective endocarditis
Kuan-Pei Lin', Ting-Kuang Yeh (%', Yu-Chuan Chuang(®', Li-An Wang', Yun-Ching Fu*% Po-Yu Liu'*%% Pathogen Diagnostic procedures
Brucello spp. Serology, blood cultures, tissue culture,
immunchistology, and 165 rRMNA
sequencing of tissue
| Blood Culture Negative Endocarditis C. burnetii Serology (lgG phase | >1:800), tissue
I | | culture, immunohistology, and 165 rRMNA
Blood | | = | sequencing of tissue
| I Bartonella spp. Serology (kg phase | > 1:800), blood
- l : L : ! = cultures, tissue culture, immunohistology,
Serology: Specific PCR || mNGS || Tissue Culture | | Histology
7. Badenell and 165 rAMNA sequencing of tissue
2. Coxiella burnetii " - Negative Negative Negative Negative T. whipplei Histology and 165 rRMNA sequencing of
3. Brucella Epae s
4. Legionella pneumophilia Broad Range PCR:
5. Mycoplasma pneumoniae 18 ¢ A o botorl Consider Qoln—lnfeCUOus Mycoplasma spp. Serology, tissue culture, immunochistology,
18S r RNA for fungi Negative SRRy and 165 rEMNA sequencing of tissue
Legionello spp. Serology, blood cultures, tissue culture,
immunchistology, and 165 rRMNA
Diagnostic strategy for patients with blood culture-negative endocarditis (BCNE) sequencing of tissue

Fungi Serology, blood cultures, 185 rRMNA
Figure | A pragmatic approach for determining the causative organism in suspected endocarditis.

sequencing of tissue E
Mycobacteria (including Specific blood cultures, 165 rRMNA e
Mycobacterium chimoera) sequencing of tissue l:

by, immunoglobuling rfRMA, ribosomal nbonudeic acid.



Negative Blood Cultures? Look Beyond the Blood

Dispositivi CIED Protesi Valvolari Valvola Nativa

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% CO, 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

m Prosthetic Heart Valve Biofilm
— Endocarditis

B Pacemaker Lead Biofilm Stent/Graft Biofilm = Occlusion

e
Infection &
Inflammation ©

Fig. 2. Biofilm formation on cardiovascular devices.

Native valve Bioprosthetic valve Pacemaker lead
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Fondazione Policlinico Universitario Agostino Gemelli IRCCS
Universita Cattolica del Sacro Cuore

Syndromic panels

Unyvero System - Implant & Tissue Infection (ITl) Cartridge

« Staphylococcus aureus * Klebsiella oxytoca * ermA
« Coagulase negative = Klebsiella variicola = ermC
_______ ——— staphylococci * Proteus spp. * aac(6’)/aph(2")
E—— « Streptococcus species * Acinetobacter baumannii  * aacA4
‘ EN « Streptococcus agalactiae complex * mecA
« Streptococcus pneumoniae * Pseudomonas aeruginosa + mecC
« Streptococcus pyogenes = Cutibacterium acnes * vanA
* Granulicatella adiacens = Finegoldia magna * vanB
« Abiotrophia defectiva + Bacteroides fragilis group * blayp
* Enterococcus spp. * Corynebacterium species -+ blaypc
« Enterococcus faecalis * blaypm
« Citrobacter freundii’koseri + Candida spp. * blagya s
""" « Escherichia coli + Candida albicans * blayy
e © Enterobacter cloacae « Candida glabrata * blactxm
complex « Issatchenkia orientalis (C. * blagys.ys
* Klebsiella aerogenes krusei) * blagxa.24/a0
* Klebsiella pneumoniae + Candida tropicalis * blagy ss

Synovial fluid, bone fragments, drainage fluid, exudate/pus, puncture fluid, sonication fluid, swabs, tissue, transudate



Implant and Tissue Infection — ITI panel: Sonicato VALVOLE CARDIACHE

Gemelll

I iclini U
Iversita tolic: dl

t Agostin
re

0 Gemelli IRCCS

T

Valvole cardiache n=14

SENSIBILITA’
SPECIFICITA’
VALORE PREDITTIVO POSITIVO
VALORE PREDITTIVO NEGATIVO

OVERDETECTION

89%
100%
100%
83%
12,5% (1/8)

Tabella contingenza
valvole cardiache

GS+

GS-

T+

T-
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16S rRNA Gene PCR/Sequencing of Heart Valves for Diagnosis

of Infective Endocarditis in Routine Clinical Practice

Hyo-Lim Hong,>® (O Laure Flurin,>® Kerryl E. Greenwood-Quaintance,” Matthew J. Wolf,?

Andrew P. Norgan,*® {2 Robin Patel*?

TABLE 2 Comparison of diagnostic performances of microbiologic tests

Bobbi S. Pritt,*¢

BACTERIOLOGY

Check far
| updates

No. positive
Infective endocarditis Noninfective valvular Sensitivity Specificity
Method (n = 40) disease (n = 11) (%) (95% Cl) (%) (95% Cl)
Culture
Valve 13 0 33(19-49) 100 (72-100),
Blood 22 1 55(38-71) 91 (59-100)
[Valve 165 rRNA gene PCR/sequencing 30 0 75 (59-86) 100 (72—100)]
Fresh tissue 26 of 35 00of9 74 (57-87) 100 (66-100)
Formalin-fixed paraffin-embedded tissue 40f5 0of2 80(28-99) 100 (16-100)
Valve Gram stain
Fresh tissue (performed in microbiology laboratory) 50f35 0of8 14 (5-30) 100 (63-100)
Formalin-fixed paraffin-embedded tissue 9of 35 00of9 26(12-43) 100 (66-100)
(performed in pathology laboratory)
Valve histopathology
Active endocarditis 22 of 34 0of9 65 (46-80) 100 (67-100)

aCl, confidence interval.

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



BACTERIOLOGY
August 2011 Volume 49 Issue §
https:#doi.org/10.1128/jcm.00830-11

11 wawane  Journal of
= e Clinical Microbiclogy®

Evaluation of Commercial Universal rRNA Gene PCR plus
Sequencing Tests for Identification of Bacteria and Fungi
Associated with Infectious Endocarditis

Christian Kiihn 1", Claudia DisquéZ, Helge MihlZ, Peter Orszag !, Meike Stiesch?, Axel Haverich!

Clinical Microbiology and Infection 23 (2017) 888.e1-B88.e5
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Research note

Added diagnostic value and impact on antimicrobial therapy of 16S
rRNA PCR and amplicon sequencing on resected heart valves in
infective endocarditis: a prospective cohort study

B. Peeters “°, P. Herijgers >, K. Beuselinck ', . Verhaegen *, W.E. Peetermans *°,
M.-C. Herregods *°, S. Desmet "%, K. Lagrou """

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.

Molzym

@ | 2hs @ | 4hs @ | Ths
| |
Pre-treatment
; . DNA
> (tissue, fluid > > e
or swab)

° ' l
1685 & 185 DNA
> > PCR > Pathogen found? sequencing
o
2 — P n e 3

|

BLAST.
denification

Identification of
one or several

= == pathogens by 165
= and 185 (rRNA gene)
sequencing
Depletion of up to Enrichmentand Real-Time PCR Sanger (>1300 pathogens
99% of human microbial DNA amplification of sequencing identified until now)
DNA purification bacterial ad fungal analysis )
-— DNA using DNA-free
Manual or automated reagents

Fig. 2: MMDx broad-range diagnostic workflow

140 samples

MMDx added-value to Culture ID (%)

In suspected infective endocarditis

[12] M Culture + / MMDx -

[11] 67 Culture + / MMDx +
v

0% 20% 40% 60% 80% 100% W Cutnres J 0D

Fig. 4: Ratio of positive results by culture, Molzyms Molecular Diagnostic kits (MMDx) or both methods obtained from
heart valves
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The Next Step: The Role of Metagenomic Next-Generation
Sequencing in Microbial Detection of Culture-Negative
Cardiovascular Infections

Sarwat Khalil,"** Molly L. Paras,>* Emily Eichenberger," and M. Rizwan Sohail'>"

Specimen Specimen
4 Sequencin
collection processing q 9 Analysis Report
(&5-mL DNA Microbial cell-free Curated Quantitative
standard extraction DNA sequencing pathogen amounts of
blood draw and library database clinically
in plasma preparation relevant
preparation pathogens
tube)

Figure 1.  Microbial cell-free DNA testing process.

Y

Table 2. Proposed Criteria for Interpretation of Clinical Relevance of Pathogens Detected on Microbial Cell-Free DNA Next-Generation Sequencing
Testing in Patients With S d Cardi lar Infection®

p

Likelihood That Organism Identified on mcfDNA-NGS Is Causative Pathogen
for Cardiovascular Infection

Examples

Strength of Evidence

Infective endocarditis:

Definite

Probable

Unlikely

CIED infection
Definite

Probable

Unlikely

Clinical signs/symptoms and imaging consistent
with valvular endocarditis (based on 2023
Duke-ISCVID criteria) and plasma mcfDNA-NGS
positive for typical organisms for infective
endocarditis

Clinical signs/symptoms and imaging consistent
with valvular endocarditis (based on 2023
Duke-ISCVID eriteria) and mefDNA-NGS positive
for organisms included in minor (2023
Duke-ISCVID) criteria

Clinical signs/symptoms and imaging consistent
with valvular endocarditis (based on 2023
Duke-ISCVID criterial, positive mcfDNA-NGS
result explained by an alternative infectious focus
or considered nonpathogenic

Clinical signs/symptoms and imaging consistent
with CIED pocket or lead infection, and plasma
mcfDNA-NGS positive for organisms consistent
with implant-related infection

Clinical signs/symptoms and imaging consistent
‘with CIED pocket or lead infection, and plasma
mcfDNA-NGS positive for organisms with low
probability to be causative pathogen for CIED
infection

Clinical signs/symptoms and imaging consistent
with CIED pocket or lead infection, and positive
mcfDNA-NGS result explained by an alternative
infectious focus or considered nonpathogenic

TEE showing mobile valvular vegetation and
mcfDNA pesitive for Staphylococcus aureus
PET-CT showing uptake at cardiac valve and
mcfDNA-NGS positive for Bartonelia spp. or
Coxiella spp.

TEE showing mobile vegetation on native valve
and mcfDNA-NGS positive for Staphylococcus
epidermidis
PET-CT showing uptake at native valve and
mcfDNA-NGS positive for Serratia spp.

TEE showing mobile valvular vegetation and
mcfDNA-NGS positive for cytomegalovirus
Positive mcfDNA-NGS explained by alternative
infectious focus, eg, Lactobacillus spp. in a
patient with intraabdeminal abscess

TEE showing lead vegetation and mcfDNA-NGS
positive for S. epidermidis
PET-CT showing uptake at generator pocket
area and mcfDNA-NGS positive for
Corynebacterium jeikeium

TEE showing mobile lead vegetation and
mcfDNA-NGS positive for Staphylococcus
capitis

TEE showing lead vegetation and mcfDNA-NGS
positive for Staphylococcus pneumoniae
Positive mcfDNA-NGS explained by alternative
infectious focus, eg, Proteus spp. in a patient’s
intraabdominal abscess

Moderate-guality evidence
from 1 or more
well-designed,
observational or
refrospective cohort
studies

Limited data from
observational or
retrospective studies with
limitations of design

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.



Clinical and imaging findings
concerning for CV infections

Y

Blood culture positive for typical
organisms (see Duke-1SCVID
2023 guidelines and Table 2)

_J

Treat accordingly
Additional microbielogic testing not
indicated

-

Order mcfDNA-NGS testing

)

Blood cultures negative for 48 hours OR
prior antibiotic exposure OR organism
on blood cultures not consistent with

infectious syndrome

l

Systemic infection
(fever, leukocytosis, or
meets sepsis criteria)

1’

Strang exposure
histary for specific
pathogen

&ej

Order pathogen-specific CMT

{such as serology or PCR for

Bartonella, Coxiella, Brucella,
etc., based on exposure)

<—*L

!

Negative OR pathogen
detected NOT consistent with
suspected CV infection

l

Plans for surgery
OR IR-guided intervention

]

!

Positive for pathogen
consistent with suspected €V
infection (see Duke-ISCVID
2023 guidelines and Table 2)

|

Treat accordingly

_e&

s

!

Localized Infection
without systemic signs
or symptoms.

l

Local site cultures

Treat
empirically

Consider mcfDNA-NGS
testing before intiating
therapy if hardware is

retained and

suppressive therapy is

indicated

Treat
accordingly

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

eI[n 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.

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

eGiven 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



@ ESC European HeartJournat 0019) 40,2233 FASTTRACK CLINICAL RESEARCH

European Society doi10.1093/eurheartj/ehz620 Valvular heart disease
of Cardiclogy
@ ESC European Heart Journal (2023) 44, 39484042 ESC GUIDELINES
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* The multidisciplinary management of El 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.

Table 3.
Quality Control of the Multidisciplinary Working Group on Infectious Endocarditis

Organizational aspects

1. Provide response within 24 h to inquiries from other centers, including transfer requests made by telephone

grvia the internet

2. Prospective collection of echocardiographic, microbiological, surgical, and clinical course data in a specialized
database

3. Weekly meetings with all members of the group

4. Prevention of nosocomial endocarditis: provision of information and education to decrease catheter
bacteremia and implantable cardiac device infections

Clinical aspects

1. Echocardiography within 48 h of diagnosis of suspected infective endocarditis

2. Embolic study within 72 h, especially in the case of fungal infectious endocarditis and staphylococcal
endocarditis (Staphylococcus aureus, Staphylococcus lugdunensis)

3. Regular review of the suitability, duration, and toxicity of empirical and definitive antibiotic regimens
Microbiological aspects

1. A minimum of 2 nonsimultaneous blood cultures by direct venipuncture using different veins at the time of
suspicion of IE. Control blood cultures at 3 days and 7 days

2. Real-time communication from the group's microbiologist to the infectious disease specialist if growth is
observed in blood cultures of typical pathogens of infective endocarditis (< 24 h)

3. Staining, cultures, and molecular biology (165 and 18S) of all valvular vegetations, embolic material, and
intracardiac devices of patients with suspected infective endocarditis

Surgical aspects

1 In less than 24 h, discuss with the surgeon patients with indications for surgery

2. Adhere to the time limits recommended in the guidelines for patients with urgent and emergency surgical
indication

3. Removal of all infected intracardiac devices and review and discuss patients in which this is not done
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—— Sintesi clinico-microbiologica della coorte ——

of g @

Pazienti Eta Sesso maschile NVE PVE

70 anni 72,4% 63,6% 35,7% 6,7%

mediana (IQR 60,2-78,0)

Principali dati microbiologici Gestione clinica

Discussione in Endocarditis Team

Patogeno indice (%)

S. aureus _ 24,7% 71 14% s

E. faecalis [N 17.0% 000 Tempo alla discussione
| ' f@an 13 giorni
Streptococchi spp NN 15,2% d

mediana, IQR 6-21

Altri CoNS |_ 14,1% == Tempo alla diagnosi ETT ETE

' 3 giorni (QR 0- 9% 70,3%
Incerta/indefinita | MMM 9,°% FOrMIgRS-8) 68, 0,3%
l Cardio-TC PET-TC

S. gallolyticus _ 6,4% 36,7% 8,5%
Altro _ 5,3% Indicazione chirurgica — ] Chirurgia eseguita
L 71,7% 42,4%

Degenza Mortalita intraospedaliera

38 giorni (IQR 26-54) 22,3%

o MSSA 19,1% e MRSA 5,7% sono sottocategorie di S. aureus Mortalita a 1 anno
25,1%
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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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