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Epidemiology of infective endocarditis

• Increasingly becoming 
common

• Mortality 
0.9/100,000/year

• ~1.7 million Disability 
Adjusted Life Years

Chen et al 2022;9:774224. doi: 10.3389/fmed.2022.774224

https://doi.org/10.3389/fmed.2022.774224


Delgado et al. European Heart Journal 2023; 44(39): 3948–4042, https://doi.org/10.1093/eurheartj/ehad193

https://doi.org/10.1093/eurheartj/ehad193


7.13 Outpatient parenteral or oral antibiotic 
therapy for infective endocarditis – Table 11

Delgado et al. European Heart Journal 2023; 44(39): 3948–4042, https://doi.org/10.1093/eurheartj/ehad193

https://doi.org/10.1093/eurheartj/ehad193


• Randomised to 4 weeks of IV ceftriaxone (2g OD) or 2 weeks of IV 
ceftriaxone and 2 weeks amoxicillin (1g QDS)

Rev Infect Dis. 1991;13(suppl 2):S160-S163. doi:10.1093/clinids/13.Supplement_2.S160



• Prospective randomised 
comparison in right-sided 
staphylococcal 
endocarditis in PWID

• Oral ciprofloxacin 750mg 
BD plus rifampicin 300mg 
BD vs. IV oxacillin 2g 4 
hourly or vancomycin 1g 
12 hourly, plus 
gentamicin 2mg/kg 8 
hourly for the 1st 5 days, 
for 28 days

Am J Med. 1996;101(1):68-76. doi:10.1016/S0002-9343(96)00070-8



N Engl J Med 2019; 380; 415-424. DOI: 10.1056/NEJMoa1808312



Penicillin and meticillin sensitive S.aureus and CoNS

Amoxicillin 1g x4 + fusidic acid 0.75g x2

Amoxicillin 1g x4 + rifampicin 0.6g x2

Linezolid 0.6g x2 + fusidic acid 0.75g x2

Linezolid 0.6g x2 + rifampicin 0.6 x2

Meticillin sensitive S.aureus and CoNS

Dicloxacillin 1g x4 + fusidic acid 0.75g x2

Dicloxacillin 1g x4 + rifampicin 0.6g x2

Linezolid 0.6g x2 + fusidic acid 0.75g x2

Linezolid 0.6g x2 + rifampicin 0.6 x2

Meticillin resistant CoNS

Linezolid 0.6g x2 + fusidic acid 0.75g x2

Linezolid 0.6g x2 + rifampicin 0.6g x2

E.faecalis

Amoxicillin 1g x4 + rifampicin 0.6g x2

Amoxicillin 1g x4 + moxifloxacin 0.4g x1

Linezolid 0.6g x2 + rifampicin 0.6 x2

Linezolid 0.6g x2 + moxifloxacin 0.4gx1

Streptococci with MIC for penicillin <1mg/L

Amoxicillin 1g x4 + rifampicin 0.6g x2

Linezolid 0.6g x2 + rifampicin 0.6 x2

Linezolid 0.6g x2 + moxifloxacin 0.4gx1

Streptococci with MIC for penicillin ≥1mg/L

Linezolid 0.6g x2 + rifampicin 0.6 x2

Moxifloxacin 0.4g x1 + rifampicin 0.6g x2

Moxifloxacin 0.4g x1 + clindamycin 0.6g x3

N Engl J Med 2019; 380; 415-424. DOI: 10.1056/NEJMoa1808312

Oral regimens recommended in the POET trial



N Engl J Med 2019; 380; 415-424. DOI: 10.1056/NEJMoa1808312



N Engl J Med. 2022 Feb 10;386(6):601-602. doi: 10.1056/NEJMc2114046

Median follow-up of 5.4 years (IQR 4.0-6.9) a primary composite outcome 
had occurred in 66 patients (32.8%) in the group that had received step 
down treatment and in 90 (45.2%) in the group that had received continued 
IV treatment (hazard ration 0.65; (95% CI 0.47-0.9)





The ENDO-ORAL study
Rallet et al., Clin Infect Dis doi: 10.1093/cid/ciaf452 August 2025

• Observational, retrospective cohort study in 2 French centres 
between Jan 2016 and Dec 2023

• NVE and PVE
• 333 patients recruited; 233 (70%) IV and 100 (30%) oral switch
• Primary outcome was treatment failure up to 90 days after the end 

of the initial antibiotic course, defined as death, recurrence with 
the same bacteria or secondary introduction of suppressive 
therapy. 



Total IV treatment 
(n=233)

Oral switch (n=100) p

Age, Median (IQR) 71.0 (60.0-79.0) 71.0 (61.0-79.0) 71.0 (58.8-78.2) 0.45

Male, n (%) 233 (70%) 159 (68.2%) 74 (74.0%) 0.29

Current IV drug use, n (%) 20 (6.0) 13 (5.6) 7 (7.0) 0.62

History of previous IE, n (%) 25 (7.5) 13 (5.6) 12 (12.0) 0.04

Native valve, n (%) 233 (70.0) 156 (67.0) 77 (77.0) 0.07

Presence of CIED, n (%) 46 (13.8) 30 (12.9) 16 (16.0) 0.45

Infected CIED, n (%) 12 (3.6) 8 (3.4) 4 (4.0) 0.76

Surgery, n (%) 115 (34.5) 88 (37.8) 27 (27.0) -

Infected device removal, n (%) 10 (3.0) 8 (3.4) 2 (2.0) -

At presentation

2 major 2023 Duke criteria, n (%) 252 (75.7) 177 (76.0) 75 (75.0) 0.85

Left heart localisation 280 (84.3) 195 (84.1) 95 (85.0) 0.15

Peripheral embolization, n (%) 183 (55.0) 128 (54.9) 55 (55.0) 0.99

Valvular abscess, n (%) 29 (8.7) 24 (10.3) 5 (5.0) 0.99

Acute heart failure, n (%) 59 (17.7) 45 (19.3) 14 (14.0) 0.24

Septic shock, n (%) 31 (9.3) 22 (9.4) 9 (9.0) 0.90

Eligibility in POET trial 184 (55.3) 132 (56.7) 52 (52.0) 0.43

10+ days of IV, absence of abscess, left-heart involvement, no immunosuppression, no IV drug use, BMI<40, no atypical 
organisms) The ENDO-ORAL study, Rallet et al., CID doi: 10.1093/cid/ciaf452 August 2025



Total IV treatment 
(n=233)

Oral switch 
(n=100)

S.aureus, n (%) 105 (31.5) 63 (27.0) 42 (42.0)

MSSA, n (%) 87 (26.1) 49 (21.0 38 (38.0)

MRSA, n (%) 18 (5.4) 14 (6.0) 4 (4.0)

CoNS 35 (10.5) 29 (12.4) 6 (6.0)

Streptococcus spp, n 
(%)

106 (31.8) 70 (30.0) 36 (36.0)

E.faecalis, n (%) 42 (12.6) 37 (15.9) 5 (5.0)

E.faecium, n (%) 6 (1.8) 6 (2.6) 0 (0.0)

Other*, n (%) 32 (9.6) 22 (9.4) 10 (10.0)

*P.aeruginosa 1/0; C.acnes 0/4; Haemophilus spp 1/1; M.catharralis 0/1; S.pneumoniae 3/1; 
E. durans 3/0; E.galinarum 1/0; O.intermedium 1/0; G.morbillorum 1/0; A.defectiva 2/0; 
P.multocida 0/1; E.coli 4/0; K.pneumoniae 1/0; E.cloacae 1/0; M.morganii 1/0; Bartonella spp 
0/1; T.bernardii 1/0; Aggregatibacter spp 1/0

The ENDO-ORAL study, Rallet et al., CID doi: 10.1093/cid/ciaf452 August 2025



Total IV treatment 
(n=233)

Oral switch (n=100)

Duration of effective therapy, median (IQR) 42.0 (32.0-42.0) 42.0 (31.0-42.0) 42.0 (37.0-42.0)

Days of effective IV therapy, median (IQR) 36.0 (22.0-44.0) 42.0 (31.0-42.0) 16.0 (13.0-23.2)

Days of effective oral therapy, median (IQR) 26.5 (17.0-31.0) N/A 26.5 (17.0-31.0)

Early oral switch (<10 days IV), n (%) 18 (5.4) N/A 18 (18.0)

Main IV antibiotic therapy , n (%)

Cefazolin 35 (10.5) 21 (9.0) 14 (14.0)

Cloxacillin 85 (25.5) 45 (19.3) 40 (40.0)

Amoxicillin 62 (18.6) 36 (15.4) 26 (26.0)

Amoxicillin + ceftriaxone 50 (15.0) 43 (18.4) 7 (7.0)

Amoxicillin + gentamicin 22 (6.6) 14 (6.0) 8 (8.0)

Daptomycin 54 (16.2) 44 (18.9) 10 (10.0)

Vancomycin 30 (9.0) 27 (11.6) 3 (3.0)

Rifampicin 43 (12.9) 33 (14.2) 10 (10.0)

Other* 87 (26.1) 75 (32.2) 12 (12.0)

*ceftaroline, ceftobiprole, carbapenem, aztreonam, piperacillin-tazobactam, cefotaxime, vancomycin, teicoplanin, 
dalbavancin, linezolid, clindamycin, doxycycline, fluoroquinolone 

The ENDO-ORAL study, Rallet et al., CID doi: 10.1093/cid/ciaf452 August 2025



Oral switch (n=100)

Main oral antibiotic, n (%)

FQ + rifampicin 33 (33.0)

FQ + clindamycin 13 (13.0

FQ + doxycycline 3 (3.0)

FQ + amoxicillin 2 (2.0)

FQ + cefuroxime 1 (1.0)

Amoxicillin 26 (26.0)

Clindamycin + rifampicin 9 (9.0)

Clindamycin + co-trimoxazole 2 (2.0)

Co-trimoxazole + rifampicin 2 (2.0)

Clindamycin + linezolid 1 (1.0)

Other* 10 (10)

*clindamycin, doxycycline, co-trimoxazole, amoxicillin, fusidic acid, 
rifampicin (always in combination), fluoroquinolone monotherapy 
(only one case) 

The ENDO-ORAL study, Rallet et al., CID doi: 10.1093/cid/ciaf452 August 2025



A: Kaplan-Meier event-free survival curves comparing two treatment strategies for definite infective endocarditis. 
B: A risk table shows, at days 0, 40, 80, 120, and 160 days The ENDO-ORAL study, Rallet et al., CID doi: 10.1093/cid/ciaf452 August 2025



Summary

• Treatment failure within 90 days after the end of the antibiotic 
course was observed in 57 participants (17.1%) (53 deaths, 4 
recurrences, 0 suppressive therapy). Treatment-failure-free 
survival was significantly better in the oral switch group compared 
to the exclusive IV group (10 (10.0%) events versus 47 (20.2%)) 
events, log-rank test: p = 0.021 

• No significant difference in adverse events between the oral 
switch (n=20 (20.0%)) and the IV (n=34 (14.6%), p = 0.22) groups 

The ENDO-ORAL study, Rallet et al., CID doi: 10.1093/cid/ciaf452 August 2025



JAMA Network Open.2023;6(7):e2326366.doi:10.1001/jamanetworkopen.2023.26366



Dalbavancin
• Lipoglycopeptide
• Anti-gram positive agent inc. CoNS and enterococci (not VRE)
• Half-life of approx. 204 hours
• Volume of distribution 15.7L, 93% protein bound
• Indication – acute bacterial skin and skin structure infection
• Dose 1500mg for 1 dose or 1000mg, then 500mg 1 week later
• IV – 30 minute infusion



Dalbavancin in IE

• Systematic review of 9 studies – all observational and 8/9 retrospective
• Spain (4), France (2), Austria (2), USA (1)
• NVE - 128/263 (48.7%), PVE -107 (40.7%), CIED - 28 (10.6%)
• CoNS - 83/269 (30.1%), S.aureus - 78 (29%) (67.9% MSSA), 

Enterococcus spp. - 19.7%, Streptococcus spp. – 13%
• Majority as follow-on therapy
• Variable dosing regimen

• Single 1500mg dose (n=77)
• 1000mg then 500mg after 1 week (n=29)
• Single 1000mg dose (n=25)
• 1500mg weekly (n=10)

Infection, 2025: 53:15-23. doi.org/10.1007/s15010-024-02393-9 



Dalbavancin in IE

Infection, 2025: 53:15-23. doi.org/10.1007/s15010-024-02393-9 

Study period No. Type Dosing Outcome

Tobudic, 2018 2015-16 31 NVE 16, PVE 6, CIED 5 1000mg then 500mg or 1500mg then 
1000mg twice weekly – median 6 weeks

6-months clinical/ 
microbiological 
failure: 7.4% 

Dinh, 2019 2017-18 19 NVE8, PVE 10 1500mg twice Clinical failure at 
last visit (mean of 
97.9 ± 99.7 d since 
first dose): 27.8% 

Wunsch, 2019 2016-19 25 NVE 15, PVE 6, CIED 4 1500mg twice 90 d-clinical failure: 
8.7% (2/23 patients 
with a complete FU) 

Morata, 2022 2018-19 38 ? 1500mg single (~50%)
1000mg single (15%)

Clinical failure: 
2.6% (timing not 
specified)

Hidalgo-Tenori, 2023 2016-21 124 NVE 56, PVE 54, CIED 18 1500mg twice 12-months clinical 
failure: 4.8% 

Courjon, 2023 2018-20 21 PVE 17, NVE 4 Not specified 30 d-clinical failure: 
0% (for patients who 
completed the FU)

Veve, 2020 2016-19 12 NVE 12 Not specified 90 d-overall-
mortality: 16.7% 

De Pablo-Miro, 2021 2015-22 8 NVE 7, CIED 1 5 doses 30 d-Clinical failure: 
50% 

Suarez, 2024 2015-22 22 NVE 8, PVE 14 Not specified 12 months-Clinical 
failure: 22.7% (4 
deaths and 1 
recurrence) 



J Microbiol Immunol Infect 2025; 58: 429-436. doi.org/10.1016/j.jmii.2025.03.001

Median duration before 
dalbavancin 22.5 days 
(IQR 15.0-34.25)



Paradoxical interaction between dalbavancin and β-lactams against 
endocarditis-associated Enterococcus faecalis clinical isolates

J Antimicrob Chemother 2025:80: 2524-2529.  doi.org/10.1093/jac/dkaf262 

Dalbavancin MIC 0.03-0.12mg/L
Amoxicillin MIC 0.5-1mg/L

- Bactericidal ≥ 3 log10 CFU/ml reduction from 
baseline
- Synergy/ antagonism ≥ 2 log10 CFU/ml 
decrease or increase at 24 hours



Oritavancin

• Lipoglycopeptide
• Anti-gram positive agent inc. CoNS and enterococcal spp. 

including VRE
• Approximate half life of 245h
• Volume of distribution 87.6L and 85% protein bound
• Indication – acute bacterial skin and skin structure infection
• 1200mg IV over 3 hours
• Affects with aPTT and INR monitoring



1 2 3 4 5 6 7

Age/gender 66M 61M 88F 75M 77M 79M 63M

IE type PVE (Ao) NVE (M+Ao) NVE (M+Ao) PVE (Ao) NVE with 
CIED (PV)

PVE (Mi) NVE (Mi)

Surgery No Yes No No No No Yes

Initial Rx Lin/dapto Dapto/cefta
roline

Lin/dapto Amp/CT3X Amp/CT3X Amp/CT3X Amp/CT3X

Time to Oritavancin 30d 27d 35d 23d 27d 23d 82d

Dosing 1200mg x2 1200mg x2 1200mg x2 1200mg x1 1200mg x2 1200mg x1 1200mg x1

Outcome 12 months Relapse at 
8 months

Alive Death non-
IE related

Alive Alive Alive Alive

Open Fourm Infect Dis; 12: ofaf416. doi. 10.1093/ofid/ofaf416
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