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Critical phase for 
microbiological 

isolation! 

Delay antimicrobials in 
stable patients with 
uncertain diagnosis

Serial blood cultures

DelgadoV et al. 2023 ESC Guidelines for the management of endocarditis. Eur Heart J. 2023

Long-term 
suppressive 

therapy 
(oral/i.v.)

Days before diagnosis



Native valve Endocarditis
1.Community-acquired

2.Younger patients
3.PWID

4.Low comorbidity rate

Early PVE 
(< 12 months)

Late PVE 
(> 12 months)

Murdoch DR et al. International Collaboration on Endocarditis-Prospective
Cohort Study (ICE-PCS) Investigators. Clinical presentation, etiology, and 
outcome of infective endocarditis in the 21st century. Arch Intern Med. 2009

Prosthetic valve endocarditis: Epidemiology, clinical 
manifestations, and diagnosis - UpToDate

? ?

Prosthetic valve endocarditis: Epidemiology, clinical 
manifestations, and diagnosis - UpToDate
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Empiric antimicrobial treatment according to ESC 2023 guidelines

DelgadoV et al. 2023 ESC Guidelines for the management of endocarditis. Eur Heart J. 2023



Local epidemiology  

https://www.epicentro.iss.it/antibiotico-resistenza/ar-iss-rapporto-staphylococcus-aureus



DAPTOMYCIN

(10-12 mg/kg 
QD in iv bolus 20 

cc SF 2 min) 

AMOXI/CLAV

(2.2 gr q4-6h in 
100 cc SF 2 

hours prolonged 
infusion)

Staphylococcus spp. (MR/MS) – Enterococcus spp. – Streptococcus spp.

. Biofilm active
. Battericidal

. High blood stream 
concentration

. Sinergic additive effect 
(SEE-SAW)

. Low risk of nephrotox

Empiric antimicrobial treatment for IE



NVE
4-6 weeks

Cefazolin 
2 gr q8h extended 

iv infusion

PVE
At least 6 weeks

Combination therapy??

 Gentamicin or 
Rifampin??

Methicillin-susceptible Methicillin-resistant

Beta-lactam allergy or in 
patients with concomitant 
vertebral bone infection: 
Daptomycin + Fosfomycin 

The bug → Staphylococcus spp.
(S. aureus, S. epidermidis, S. hominis, S. lugdunensis, S. haemolyticus etc.)





Combination therapy for MS Staph aureus bacteremia



The bug → Staphylococcus spp.
(S. aureus, S. epidermidis, S. hominis, S. lugdunensis, S. haemolyticus etc.)

NVE
4-6 weeks

Cefazolin 
2 gr q8h extended 

iv infusion

PVE
At least 6 weeks

Combination therapy??

Daptomycin 10 mg/kg in 
20 cc SF i.v. bolus 2 min 

or Vancomycin 30 mg/kg 
i.v. in 2-3 doses

Methicillin-susceptible Methicillin-resistant

NVE
4-6 weeks

PVE
At least 6 weeks

Beta-lactam allergy or in 
patients with concomitan 
vertebral bone infection: 
Daptomycin + Fosfomycin 

Combination therapy??

 Gentamicin and/or 
rifampin according to 

ESC guidelines



Combination therapy for MR 
Staph aureus bacteremia

JAMA. 2020; 323(6): 527-537



The bug → Streptococcus spp
(Oral streptococci, S. gallolyticus)

NVE
4 weeks

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

PVE
6 weeks

MIC Pen G < 0.12 MIC Pen G 0.12-0.5 or > 0.5
Gemella, Granulicatella, Abiotrophia

Beta-lactam allergy: 
Teicoplanin or 
Vancomycin

NVE
2 weeks

+ Gentamicin 3 mg/kg QD

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

NVE
4 weeks

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

PVE
6 weeks

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

+ Gentamicin 3 mg/kg QD 
For 2 weeks

+ Gentamicin 3 mg/kg QD 
For 2 weeks



The bug → Enterococcus spp
(E. faecalis / E. faecium )

NVE or PVE
6 weeks

Ampicillin 12 gr/die
plus

Ceftriaxone 2 gr q12h
or

+ Gentamicin 3 mg/kg QD

Amp-S
HLGR neg

Amp-S
HLGR positive

NVE or PVE
6 weeks

Ampicillin 12 gr/die
plus

Ceftriaxone 2 gr q12h

NVE or PVE
6 weeks

Teicoplanin 12 mg/kg QD (LD)
+ Gentamicin 3 mg/kg QD

Amp-R
HLGR neg

NVE or PVE
6 weeks

Teicoplanin 12 mg/kg QD (LD)

Amp-R
HLGR positive



Partial Oral Endocarditis Treatment – The Danish POETry Study

Pries-Heje MM et al. The Danish POETry study. Eur Heart J. 2023 Dec 21;44(48):5095-5106





Main benefits of oral step-down therapy

1. RCT showing no signs of increasing treatment failure in oral step-down

2. Shorter length of stay in-hospital of 2-3 weeks

Compared to OPAT:

1. Up to 12% of OPAT develop IV-line related complications
2. Lower COST of around 3000 € /patient 

Long-Acting 
lipoglycopeptides



Surgical indications for LS-IE

Heart failure Uncontrolled 
Infection

High risk of 
embolism

Cardiogenic shock or 
pulmonary oedema

Local complications Vegetation above 10 
mm or embolic event 

despite appropriate ATB

DelgadoV et al. 2023 ESC Guidelines for the management of endocarditis. Eur Heart J. 2023



939

626
433

1764

1273

947

Total Indication for cardiac
surgery

Cardiac surgery
performed

PVE NVE

In PVE, 193 (31%) patients are not 
operated despite surgical indication

Main reason for surgery not performed 
is extremely high surgical risk (65%)





Take home points

1. Delay antimicrobials in stable patients with uncertain diagnosis

2. Apply guidelines to local epidemiology

3. Early step-down oral therapy is safe and effective in selected cases

4. What to do in poor surgical candidates with PVE?  

5. Consider LTAT but be aware of drug-drug interaction or adverse 
event in elder comorbid patients 



Grazie per l’attenzione



OUTLINE

1. General concepts and epidemiology

2. Empirical and targeted antimicrobial treatment

3. POET and OPAT

4. Surgical treatment

5. Long-term suppressive antimicrobial treatment



Native valve Endocarditis:
Community-acquired
Younger patients
PWID
Low comorbidity rate

Prosthetic valve Endocarditis



The bug → Staph. aureus or CoNS - MS

NVE
Cefazolin 2 gr q8h extended iv infusion for 4 weeks (valid option in 
penicillin allergic patients) – No combination with aminoglycoside

PVE
Consider combination of cefazolin with rifampin 300 mg q8h or 
aminoglycoside 3 mg/kg once daily (few data supporting those 
combinations)

The bug → Staph. aureus or CoNS - MR

NVE
Daptomycin 10 mg/kg in 20 cc SF i.v. bolus 2 min or Vancomycin 30 mg/kg 
i.v. in 2-3 doses for 4-6 weeks

PVE
Consider combination of daptomycin with rifampin 300 mg q8h or 
aminoglycoside 3 mg/kg once daily (few data supporting those 
combinations)



The bug → Streptococcus spp
(Oral streptococci, S. gallolyticus)

NVE
4 weeks

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

PVE
6 weeks

MIC Pen G < 0.12 MIC Pen G 0.12-0.5 or > 0.5
Gemella, Granulicatella, Abiotrophia

Beta-lactam allergy: 
Teicoplanin or 
Vancomycin

NVE
2 weeks

+ Gentamicin 3 mg/kg QD

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

NVE
4 weeks

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

PVE
6 weeks

Ceftriaxone 2 gr/die or 
Amoxicillin/Ampicillin 12 gr/die

+ Gentamicin 3 mg/kg QD 
For 2 weeks

+ Gentamicin 3 mg/kg QD 
For 2 weeks



The bug → Enterococcus spp
(E. faecalis / E. faecium )

NVE or PVE
6 weeks

Ampicillin 12 gr/die
plus

Ceftriaxone 2 gr q12h
or

+ Gentamicin 3 mg/kg QD

Amp-S
HLGR neg

Amp-S
HLGR positive

NVE or PVE
6 weeks

Ampicillin 12 gr/die
plus

Ceftriaxone 2 gr q12h

NVE or PVE
6 weeks

Teicoplanin 12 mg/kg QD (LD)
+ Gentamicin 3 mg/kg QD

Amp-R
HLGR neg

NVE or PVE
6 weeks

Teicoplanin 12 mg/kg QD (LD)

Amp-R
HLGR positive
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