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Epidemiology
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Clinical scenarios and microbiology
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Microbiology - Gram-negatives



Guidelines
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Management guidelines
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Management guidelines
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Management guidelines



Empirical and definitive 
therapy
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Empirical therapy

● No clinical trials available

● Adequate anti-gram positive coverage

○ Including methicillin-resistant pathogens

● Include anti-gram negative

● Preferably bactericidal (?)

● Preferably with anti-biofilm activity
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Anti-gram-positive - MSSA
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Anti-gram-positive - MRSA
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Anti-gram-positive - MRSA
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Discontinuation due to safety issues

Anti-gram-positive - MRSA
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Vancomycin MIC >1mg/L

Mortality

Treatment 
success

Anti-gram-positive - MRSA



Finazzi S et al. Antibiotics (Basel). 2022; Rybak MJ et al. Am J Health Syst Pharm. 2020; Falcone M et al. Clin Infect Dis. 2013.

Anti-gram-positive - MRSA - PK/PD
● Vancomycin

○ Penetration
■ Soft tissue/plasma concentration 0.5
■ Lung/plasma 0.6

○ Target AUC/MIC 400-600
■ Need for TDM

● Two samples preferred if intermittent infusion
● One sample if continuous infusion
● Difficult to reach for MIC >1

● Daptomycin 
○ Penetration

■ Soft tissues/plasma about 0.8-1.2
■ Inactivated by surfactant

○ Target AUC/MIC >600
■ Likely with doses >8-10mg/kg



Crass RL et al. Diagn Microbiol Infect Dis. 2019; Silverman JA et al. J Infect Dis. 2005; Harada Y et al. Antimicrob Agents Chemother. 2013.

Daptomycin - Lung infection
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Re-implantation
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Re-implantation
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Antibiotic timing
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Patients’ characteristics - I
Variable Overall

(n=232)
Pre-removal antimicrobial treatment

(PRE; n=116)
Post-removal antimicrobial treatment

(POST; n=116)
P-value*

Age, years 72 (62-79) 72 (64-78) 73 (62-80) 0.283

Sex, male 194 (83.6%) 95 (81.9%) 99 (85.3%) 0.478

Charlson Comorbidity Index 4 (3-6) 4 (3-6) 4 (3-6) 0.878

Year of diagnosis
2011-2016
2017-2021

 
126 (54.3%)
106 (45.7%)

 
70 (60.3%)
46 (39.7%)

 
56 (48.3%)
60 (51.7%)

0.065
 

Underlying cardiac disease
 

DCM
ICM
AVB
SSS

 
 

83 (35.7%)
53 (22.8%)
43 (18.5%)
34 (14.7%)

 
 

42 (18.1%)
23 (9.9%)
22 (9.4%)
21 (9.1%)

 
 

41 (17.6%)
30 (12.9%)
21 (9.1%)
13 (5.6%)

0.506

Type of cardiac device
CRT
PM

ICD

 
92 (39.6%)

69 (29.7)
71 (30.6%)

 
46 (39.6%)
37 (31.8%)
33 (28.4%)

 
46 (39.6%)
32 (27.5%)
38 (22.7%)

0.700

Time between implant and removal, 
months

79 (35-123) 80 (48-124) 74 (29-120) 0.268

Time between last revision/device 
upgrade and removal, daysa

118 (61-208) 138 (63-192) 107 (59-247) 0.461
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Patients’ characteristics - II
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Results - Microbiological yield

P-value 0.020 P-value 0.220

P-value 0.003P-value 0.189
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Results - Microbiological yield
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Results - Microbiological yield

P-value 0.012
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Results - Outcomes

Variable Overall

(n=232)

Pre-removal antimicrobial 

treatment

(PRE; n=116)

Post-removal antimicrobial 

treatment

(POST; n=116)

P-value*

Six-month recurrence

Relapse

Reinfection, microbial isolate

Reinfection, no microbial isolate

7/144 (4.8%)

1 (14.2%)

3 (42.8%)

3 (42.8%)

5/69 (7.2%)

1 (20%)

2 (40%)

2 (40%)

2/75 (2.6%)

0 (0%)

1 (50%)

1 (50%)

0.374

Six-month mortality 8/131 (6.1%) 6/63 (9.5%) 2/68 (2.9%) 0.227

*By chi-square test
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Conclusions

● Immediate post-removal blood cultures useful for increasing microbiological yield

● Higher microbiological yield with antimicrobial therapy start after CIED removal

○ Especially in patients with negative pre-removal blood cultures

● Comparable outcomes with deferred antimicrobial treatment



Oral and long-acting 
therapy
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Oral therapy - Guidelines
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66 (32.8%) vs 90 (45.2%)
HR 0.65 [95%CI 0.47-0.90])

47 (23.4%) vs 70 (35.2%)
HR 0.61 [95%CI 0.42-0.88])
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Antibiotic blood levels
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Long-acting and drug resistance



Conclusions



Conclusions

● Gram-positive pathogens account for the majority of the isolates

● Device removal is essential

● In selected patients empirical treatment may be deferred until after device removal to improve microbiological yield

● Partial oral therapy is safe and effective

● Long-term suppression should be considered in patients with retained devices



Thanks!
Any questions?
ripa.marco@hsr.it
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