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MRSA and mortality

MRSA BSI causes >300.000 deaths/year worldwide

Lancet 2022;400:2221-48

S aureus was the leading bacterial cause of 

death in 135 countries and was also associated

with the most deaths in individuals older than 15 

years, globally.



Verway M. Journal of Clinical Microbiology 2022;60: 1-10

Aim: 
describe the the prevalence of BSIs and 
examine the associated mortality risk for the 
responsible microorganisms. 
Methods: 
retrospective cohort study of BSIs in 2017. 
Blood culture data was collected
from almost all microbiology laboratories in 
Ontario and linked to data sets of patient
characteristics. 
Results: 
From 531,065 blood cultures, we identified
22,935 positive BSI episodes in 19,326 pts
(incidence of 150 per 100,000 population)



Mortality rate for positive culture episodes 17,0%
Mortality rate for negative culture episode was 9.5%

Staphylococcus aureus is a prominent threat to public health

Verway M. Journal of Clinical Microbiology 2022;60: 1-10

Results: 
Escherichia coli 40.2 per 100,000 population
Staphylococcus aureus 22.4 per 100,000 population
COnS 12.1 per 100,000 population
Klebsiella species 11.1 per 100,000 population
Enterococcus species 7.1 per 100,000 population

The adjusted risk for mortality at 30 days for BSI episodes was
OR 1.47 (95% (CI), 1.41 to 1.54) compared to patients with BC negative 
OR 2.62 (95% CI, 2.52 to 2.73) compared to matched patients without
blood culture test

Clostridium species were associated with the highest adjusted odds of 
mortality compared to that of negative cultures (adjusted OR, 5.81; 95% 
CI, 4.00 to 8.44). 
Among high incidence pathogens, Staphylococcus aureus had the highest
odds ratio of mortality (adjusted odds ratio, 2.14; 95% CI, 1.94 to 2.36).



JAMA Network Open. 2024;7(6):e2417199.doi:10.1001/jamanetworkopen.2024.17199

252910 pts males (94.3%)
mean (SD) age 63.4 (14.8) 
S aureus specimens 
decreased 42003 (2010) to 
34437 (2019) monthly 
variation 
MRSA 173 118 (45.3%)

MRSA became less common over the 10-year period, and MRSA isolates were increasingly resistant to tetracyclines and 
TMP-SMX. Examining the regional variation of antibiotic resistance can inform empirical therapy recommendations and 
help to understand the evolution of S aureus antibiotic resistance mechanisms
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Risk factors for Staphilococcus aureus bacteremia

• Central venous catheters

• Implanted cardiac or other prosthetic devices

• Injection drug use

• Hemodialysis

• Recent surgical procedures

• Host factors (age, sex, lower socio economic status, diabetes, corticosteroid
use, HIV infection and S aureus nasal colonization)

Soul M. CID 2019;69:1868-1877
Rha B.MMWR 2023; 72:153-159

Laupland KB. Clin Microbiol Infect: 2013;19:456-471
Tong SY. BMC infect Dis. 2012;12:249

Smit J. Eur J Endocrinol 2016;174:631-639
Wertheim HF. Lancet 2004:364:703-705



Kouijzer IJE J Infect 2023; 86: 9–13. doi:10.1016/j.jinf.2022.10.042.

Uncomplicated SAB definition
(IDSA):

1)EI excluded
2)No implanted prostheses
3)Negative blood cultures 2 to 4 days 
after initial blood culture
4)Defervescence within 72H of 
effective therapy
5)No metastatic sites of infection



SAB: diagnostic work-up Goto M. JAMA Internal Medicine 2017; 177:1489-1497

Aim: To examine the association of 
evidence-based care processes (use of 
appropriate antibiotic therapy, 
echocardiography, and ID consultation) in 
routine care for SAB with mortality
Method: retrospective observational
cohort study. 
Pts with SAB from 2003 to 2014
Results:
36.868 patients in 124 

hospitals 

57.3% (95% CI, 48.4%-69.9%) of the decrease in risk-adjusted 
mortality between 2003 and 2014 could be attributed to 

increased use of the 3 evidence-based care processes



SAB: diagnostic work-up

Tong S.Y.C. JAMA. doi:10.1001/jama.2025.4288
Emonet S. Clinical Microbiology and Infection 22 (2016) 946.e9e946.e15

Rapid determination of methicillin resistance in staphylococcal 
bacteraemia is accurate and reduces significantly the time to 

targeted antibiotic therapy in the subgroup of S. aureus, 
thereby avoiding unnecessary exposure to vancomycin. 

There was no significant effect on clinical outcomes
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S. aureus Persistent Bacteriemia (SABP)

• S. aureus is the most common cause of persistent bacteriemia

• SABP occurs in 8-39% of cases of S. aureus bacteriemia

• SABP has been associated with:
• Increased risk of mortality
• Increased risk of metastatic spread
• Increased risk of relapse rate
• Increased risk of resistance (?)

……………but the SAPB cutoff duration is poorly defined….

2, 3, 4, 5…or 7 days or even longer? 

Wiggers JB BMC Infect Dis 2016; 16: 286.
Hawkins C Arch Intern Med 2007; 167: 1861–67.

Khatib R. Scand J Infect Dis 2006; 38: 7–14.
Khatib R. Scand J Infect Dis 2009; 41: 4–9.

Chong YP. Medicine 2013; 92: 98–108.
Fowler VG. Arch Intern Med 2003; 163: 2066–72

Fowler VG Jr. J Infect Dis 2004;190: 1140–49

Welsh KJ. J Clin Microbiol 2011; 49: 3669–72.
Gasch O. Clin Microbiol Infect 2014; 20: 361–67.
Park KH. PLoS One 2012; 7: e46389.
Rose WE. J Infect Dis 2012; 206: 1604–11.
Neuner EA. Diagn Microbiol Infect Dis 2010; 67: 228–33.
Minejima E.Crit Care Med 2016; 44: 671–79.
Guimaraes AO. Clin Infect Dis 2019; 68: 1502–11.

The IDSA recommends re-evaluation of treatment 
when meticillin-resistant S aureus (MRSA) 

bacteraemia persists for 7 days despite active
antibiotic therapy



Positive SAB >48 hours are associated with: References

Relapse and mortality 4 studies 
Kuehl Lancet ID 2020, Minejima CID 2020, Albertson 2015, 
Johnson 2003

Endovascular focus
(EI, septic thrombosis, infected intravascular foreign
bodies)

13 studies
Fowler AIM 2003, Khatib SJID 2006, Kaasch CID 2011, 
Chong Med 2013, Chang 2003, Palraj 2015, Gow 2015, 
Tubiana 2016, Finkelstein 2012, Longobardo 2019, Hill 
2007, Papadimitriou-Olivgeris 2022, Grippo 2022

Deep-seated or metastatic foci 7 studies
Fowler AIM 2003, Khatib SJID 2006, Kaasch CID 2011, 
Tubiana JID 2016, Gasch 2014, Perez 2018, Wang 2023

S. aureus Persistent Bacteriemia (SABP)



Lancet Infect Dis 2020; 20: 1409–17

Aim: 
to evaluate mortality according to duration 
of SAB
Methods: 
Prospective cohort (UK, Spain and Germany) 
>18y with SAB
Primary outcome: 90-day mortality
Secondary outcomes
30-day-mortality, in-hospital mortality, 
development of a new metastatic focus
Results: 
1588 pts (601 excluded)
365 (37%) pts had at least 1 additional day 
of bacteraemia

All outcomes were significantly more frequent in
patients with delayed clearance of bacteraemia

deep abscess (4%) IE (3%) bone infection (3%)



Lancet Infect Dis 2020; 20: 1409–17

A steady increase of the HR for 90-day mortality
up to 4 days of bacteraemia

Crude 90-day mortality increased from 22% (148 of 672) with 1 day of bacteraemia, to 39% (85 of 218)
with 2–4 days, 43% (30 of 69) with 5–7 days, and 36% (10 of 28) with more than 7 days of bacteraemia

Prognosis worse if BCs positive after 48h treatment



v
Lancet Infect Dis 2020; 20: 1409–17

The second day of bacteraemia after initiation of active antibiotic treatment was the most pronounced and
earliest cutoff that significantly differed between surviving patients and those who died
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SAB - IE

• To find the source and potential sites of metastatic infection represents a 
cornestone in the managment of SAB

• 10-20% of SAB episodes is complicated by infective endocarditis (IE)

• 40% of SAB-IE occurs in patients without known predisposing risk factors
for IE and typical signs of endocarditis

• In clinical practice, TTE is usually obtained first; TEE is preferred but not
mandatory (IDSA)

• Whether pts with SAB who do not have findings suggestive of IE on TTE 
should undergo TEE is an area of ongoing controversy

• The increased sensitivity of TEE must be balanced with its increased costs 
and potential complications (perforation 1 in 5000 pts)



SAB and TEE

• Prosthetic heart valve or other cardiac device

• Positive follow-up blood cultures >48 hrs after star of active antibiotic
therapy

• Community acquisition

• Predisposing heart valve abnormality (including previous endocarditis)

• Active injection drug use

• >1 non contiguous foci of infection

• Immunodepression? Other risk factor?

IDSA



Clinical Infectious Diseases 2022;74(8):1442–9

VIRSTA :
1) has the highest sensitivity and NPV
2) It also classified 70% of SAB patients as high risk, and thus having an 
indication for TEE
3) Implementing VIRSTA would mean an increase of 45.3% in TEEs
necessary



Infection (2022) 50:491–498

High sensitivity of [18F]FDG-PET/CT for detection of 
additional infectious foci (52,3%)
In only 16.7% of SAB [18F] FDG-PET/CT because of known
changed the original treatment plan
It can be safely omitted in pts who are clinically stable and 
whose therapy is planned for >6 weeks

AIM: 
identify patients for whom treatment was adjusted due 
to the results of [18F]FDG-PET/CT, and
assessed concordance of [18F]FDG-PET/CT and clinical 
diagnosis for infected prosthetic material.
Methods: 
Retrospective single-center cohort study, 
Pts with SAB between 2013 and 2020 
one [18F]FDG-PET/CT scan was performed
antibiotic treatment was planned for ≥ 6 weeks prior to 
[18F] FDG-PET/CT. 
Results:
132 patients included



Clinical Infectious Diseases 2021;73(11):e3859–66

Methods:
matched-cohort study pts with SAB 
FDG-PET/CT 7–14 days after diagnosis (intervention
group). 
Matched group (no FDG-PET/CT) by age, Charlson
score, methicillin susceptibility, and survival duration 
to FDG-PET/CT. 
Primary outcome
90-day mortality.
Results:
149 pts intervention group 
150 matched pts

Integrating FDG-PET/CT in the diagnostic work-up of SAB seems to improve survival. The benefit might be mediated by 
infective foci detection, earlier interventions to control infection, prolongation of antimicrobial treatment, and possibly
optimized antimicrobial treatment for deep infections.



TTE/TEE and 18F-FDG PET/CT Scan: summary

• TTE: on all patients with SAB

• TEE if: a) High risk

b) Indeterminate or low quality TTE

• 18F-FDG PET/CT Scan: Clinical signs of metastatic infection, 
implanted prostheses, BC positive >48h, 
persistent fever o delayed start antibiotics

• Thoracic-abdominal CT: alternative

• Spinal MR: alternative



Agenda

• Epidemiology and lethality

• Clinical Characteristics: High Risk and Low Risk

• Persistent Staphilococcus aureus Bacteriemia: Definition and Prognosis

• TTE, TEE and 18F-FDG PET/CT Scan : when and for which patients

• Antimicrobial Treatment: Guidelines, RCT and real world data

• Early oral switch of antimicrobial therapy

• Special patients: old patients

• Take-home massages



About SAB remain fundamentally unknown
1)optimal antibiotic regimen, 
2)COMBO vs MONO therapy
3)optimal treatment duration 
4)definition of persistent SAB 

Survey: 2031 physicians from 71 different
countries on 6 continents

Clinical Infectious Diseases 2023;77(8):1092–101



Antimicrobial Management of SAB

Clinical Infectious Diseases 2023;77(8):1092–101

For MSSA bacteremia, cefazolin was the first-choice antibiotic treatment in North America (78% of respondents), whereas
anti-staphylococcal penicillins were preferred in all other continents (51%–82%; P < .01)
For MRSA bacteremia, vancomycin was the preferred first-choice antibiotic agent in all continents, but with a broad range of 
53%–97% of respondents. 



Adjunctive Rifampin and Oral Switch Therapy

Rifampin therapy in cases of SAB associated with infected prosthetic material was most frequently reported in Europe (94%)
Acceptance of oral therapy was highest in Europe (55%)

Source control and absence of a central nervous system infection were the only criteria for oral switch therapy
for which there was broad agreement among respondents

Clinical Infectious Diseases 2023;77(8):1092–101



18F-FDG PET/CT Scan use and Persistent S. aureus Bacteremia
Definition

Clinical Infectious Diseases 2023;77(8):1092–101

The most important and most agreed
upon indication for 18F-FDG PET/CT scan in 
SAB was persistent bacteremia (62%–70%) of 
physicians

The clinical definition of persistent SAB varied
widely between continents
All physicians order additional diagnostic
testing in the setting of persistent SAB (79% in 
Africa, > 90% in all other continents), and a 
majority of physicians change their medical
management (range 64% in Europe to 84% in 
North America; P < .01)



Treatment duration

Clinical Infectious Diseases 2023;77(8):1092–101



MSSA and MRSA therapy



Clinical Infectious Diseases 2015;61(3):361—7

Methods: 
Retrospective cohort study 2003-2010 
>18 pts with SAB (MSSA)
Primary oucome: 
30-day mortality vancomycin vs beta-lactam therapy
Results:
Beta-Lactam (2659 pts) Vancomycin (3125 pts)
Empiric therapy with a beta-lactam had similar
mortality compared with those who received
vancomycin (HR, 1.03; 95% CI, .89-1.20)
Definitive therapy with a beta-lactam had 35% 
lower mortality compared with patients who
received vancomycin (HR, 0.65; 95% CI, .52-.80)

For patients with MSSA bloodstream infections, beta-lactams are superior to vancomycin for definitive therapy 

but not for empiric treatment.



Weis S. Clin Microbiol Infect.2019;25(7):818-827

Methods:
Meta-analysis 14 studies (11000 pts)
Aim
To compare cefazolin vs ASPs for MSSA treatment
Results
Primary outcome:
Lower 90-day mortality rate RR 0.71, 95% CI (0.50, 1.02)
Secondary outcomes: 
Lower 30-day mortality rate RR 0.70, 95% CI (0.54, 0.91) 
Less nephrotoxicity RR 0.36, 95% CI (0.21, 0.59)
Treatment failure/relapse RR 0.84, 95%CI  (0.59, 1.18) 
(moderate heterogeneity)

Cefazolin was not associated with increased 90-day 
mortality and associated with a better outcome (30-day 

mortality and nephrotoxicity) compared to treatment 
with ASP



Weis S. Clin Microbiol Infect.2019;25(7):818-827

Studies in patients with high pathogen inoculum

Cefazolin treatment was not associated with
increased mortality as compared to treatment with ASP in the 

outcome of patients with potential high pathogen load



Methods:
RCT 
>18y with MSSA BSI
Randomised (1:1) for 7 days
cloxacillin 2gr every 4 h alone vs
cloxacillin 2gr every 4 h+ fosfomycin 3gr every 6h 
Primary outcome
Treatment success at day 7 (alive, stable
improved qSOFA, afebrile and with 

negative blood cultures for MSSA)

Results: 
105 pts cloxacillin plus fosfomycin

110 pts cloxacillin alone

persistent bacteremia at day 3,

was less common in the combination arm

Grillo S. Nature Medicine 2023; 29:2518–2525

Cloxacillin plus fosfomycin did not achieve better treatment 
success at day 7 of therapy than cloxacillin alone in MSSA 

bacteremia



Methods: 
meta-analysis (12 studies)
AIM:
evaluate the effectiveness of combination therapy
for treating MSSA bacteremia
Primary outcome: all-cause mortality. 
Secondary outcomes: persistent bacteremia, 
duration of bacteremia, relapse, and adverse events.
Results:
COMBO did not significantly reduce 
30-day mortality (OR 0.92, 95% CI, 0.70–1.20) and 
90-day mortality (OR 0.89, 95% CI,0.74–1.06)
COMBO decreased the risk of relapse (OR 0.38, 95% 
CI, 0.22–0.66), but this benefit was not maintained
when pooling RCTs (OR 0.54, 95% CI, 0.12–2.51)
COMBO increased risk of AEs (pRR 1.74, 95% CI, 
1.31–2.31).

Combination therapy not only did not decrease mortality in 
patients with MSSA bacteremia, but also increased the risk of 
adverse events.
Combination therapy may reduce the risk of relapse, but
additional high-quality studies are needed

Microorganisms 2022, 10, 848



Clinical Infectious Diseases 2021;72(9):e196–203

Methods: 
RCT 
>18 y with MSSA BSI 
Treated with cefazolin or cloxacillin
Intervention:
5-day course of daptomycin or placebo. 
Primary outcome: 
duration of MSSA BSI in days
Results:
The median duration of bacteremia was
2.04 days DAP patients vs 1.65 days PLB pts
(absolute difference, 0.39 days; P=.40).
For bacteriemic pts at enrollement
3.06 days DAP patients vs 3.00 days PLB pts
(absolute difference, 0.06 days; P=.77).

Among patients with MSSA BSIs, the administration of 
adjunctive daptomycin therapy to standard-of-care treatment 
did not shorten the duration of bacteremia and should not be 

routinely considered



Lancet 2018; 391: 668–78

Methods
RCT double-blind, placebo-controlled trial
adults (≥18 years) with S aureus bacteraemia
≤96 h of active antibiotic therapy randomised (1:1) to 
receive 2 weeks of adjunctive rifampicin (600 mg or 
900 mg /day) vs placebo
Primary outcome:
Time to bacteriologically failure
disease recurrence, or death (all-cause), from 
randomisation to 12 weeks, 
Results:
370 rifampicin
388 to placebo From randomisation to 12 weeks, 63 (17%) participants in the 

rifampicin group versus 39 (10%) in the placebo group had
antibiotic or trial drug-modifying adverse events (p=0·004), and 24 
(6%) versus 6 (2%) had drug interactions (p=0·0005).



AAC 2009;53: 2014–2019

Methods:
Retrospective study
Pts with MSSA IE
AIM:
Evaluate Oxa-CI vs Oxa-II
Results:
107 pts (78 Oxa-CI vs 29 Oxa-II)
CI vs II groups were similar:
30-day mortality (8% versus 10%, P 0.7) 
length of stay (20 versus 25 days, P 0.4) 
30-day microbiological cure significant differed
(94% versus 79%, P 0.03)

CI was the only indipendent variable associated with 
30-day microbiological cure with oxacillin at

multivariate analysis (p=0.01)

CI granted significantly higher microbiological cure rate compared to 
intermittent infusione (94% vs 79% p=0.03)



N. Engl. J. Med 2006;355:653-665

Daptomycin (6 mg/kg daily) is not inferior to standard 
therapy for S. aureus bacteremia and right-sided
endocarditis.
Daptomycin therapy was associated with a higher rate of 
microbiologic failure than was standard therapy



N Engl J Med 2023;389:1390-401

Methods:
Phase 3, double-blind, non inferiority trial (15%)
>18 y with complicated St. aureus BSI
Randomized 1.1
Ceftobiprole 500 mg ev every 6h for 8d and every
8h thereafter, vs DAP 6 to 10 mg/kg +/- aztreonam
Primary outcome:
70 days after randomization (survival, bacteremia
clearance, symptom improvement, no new S. 
aureus bacteremia–related complications, and no 
receipt of other potentially effective antibiotics)
Results:
189 pts ceftobiprole
198 pts DAP+/- aztreonam

Ceftobiprole was non inferior to daptomycin with respect to 
overall treatment success in patients with complicated

S. aureus bacteremia

Ceftobiprole received FDA approval for S aureus

bacteremia

on April 3, 2024



COMBO therapy for MRSA: Why?

• Microbiological failure including persistent and recurrent infection remain a major 
problem in the management of pts with MRSA bacteriemia and EI

• Limitated efficacy of the current standard antibiotic therapy with Vancomycin or 
Daptomycin

• Compared to beta-lactam Vancomycin has relatively slow bacterial killing, poor tissue
penetration and increase toxicity

• Rapid and effective control of bacteremia for high risk patients

• Daptomycin (6mg/Kg) daily was non inferiori to SOC, but induces resistance strains and 
subsequent therapeutic failure

• The use of high dose of Daptomycin failures due to persistent or relapsing infections have
been reported

Inagaki K. Clin Infect Dis 2019; 69:2112–8 Liu C.Clin Infect Dis 2011; 52:e18–55 Lodise TP. Clin Infect Dis 2020; 70:1536–45 Davis JS. Clin Infect Dis 2016; 62:173–80 
Tong SYC. JAMA 2020; 323:527–37 Thwaites GE. Lancet 2018; 391:668–78 Fowler VG. N Engl J Med 2006; 355:653–65 Gasch O. J Antimicrob Chemother 2014; 
69:568–71



JID 2017;215:80–7

AIM: to evaluate if the
upregulation of methicillin
resistance induced by 
exposure to oxacillin
would downregulate the 
Agr system and virulence

Oxacillin significantly attenuates the virulence of MRSA infections in mouse models of sepsis and pneumonia.



J Mol Med (Berl). 2014 February ; 92(2): 139–149
Pharmacotherapy 2017;37(11):1347–1356

Clinical Infectious Diseases® 2020;71(1):1–10



Davis JS  Clin Infect Dis.2016;62(2):173-180.

Methodology
RCT
>18y 
1:1 Vanco + Flucloxacillin 2 g 4 times vs Vanco
Primary outcome: duration of MRSA BSI 
Secondary outcomes: (10 days after 
randomization): 

safety (creatinine of >50%) 
or hepatotoxicity(>2.5times) 
all-cause 28- and 90-day 
relapsed bacteremia
metastatic complications
admission to ICU

This study provides an encouraging
signal that the combination of 

vancomycin with an 
antistaphylococcal β-lactam may be 

useful for the treatment of MRSA 
bacteremia



Geriak M Antimicrob Agents Chemother 2019; 63(5):e02483 18

Higher mortality was seen in patients with endovascular infections and in patients with serum
IL-10 concentrations of 5 pg/ml who were treated with monotherapy compared with DAP CPT



A faulty randomization process, numerous baseline imbalances, premature termination, 
lack of a prespecified statistical analysis plan, absence of a DSMB,

and fragility index of one, strongly suggest that the survival outcome differences were
not due to study interventions, but instead due to bias and chance

Antimicrobial Agents Chemother 2019; doi:10.1128/AAC.00900-18



Open Forum Infectious Diseases;2020:7:ofz538

Methods: 
Retrospective, matched cohort 
MRSAB patients
Randomized DAP-CPT for ≥72 hours 
matched 2:1 
to SOC (infection source, age and 
renal function)
SOC was: VAN or DAP
Results:
58 DAP-CPT 
113 matched SOC
lower mortality in DAP-CPT pts with: 
Charlson comorbidity index ≥3, 
endovascular source
DAP-CPT within 72 hours of index 
culture. 

DAP-CPT treatment is often delayed in MRSAB
Combination therapy may be more beneficial if initiated earlier, particularly in patients at higher risk for mortality



Methods: 
Retrospective cohort study included patients with 
complicated MRSA-BSI 
AIM:
Compare:
DAP+CPT vs
SoC: VAN or DAP + genta or rifa
Primary outcome:
clinical failure (defined as a composite of MRSA-related
mortality and recurrent infection at 60d)
Results
60 pts DAP+CPT (n = 30) or SoC (n = 30).
DAP+CPT lower incidence of clinical failure (p=0.052 )
At multivariable analysis (correct for IM, CI, and source 
control) associated DAP+CPT with 77% lower odds of clinical 
failure (OR 0.23 95%CI 0.06-0.89)

In patients with complicated MRSA-BSI with delayed clearance, DAP+CPT treatment was significantly
associated with decreased clinical failure after adjustment for baseline differences.

International Journal of Antimicrobial Agents 57 (2021) 106310



Jorgensen SCJ Clin Infect Dis 2020;71:1–10

Methods: 
A retrospective, observational, comparative cohort study between
2008 and 2018.
age > 18 years
positive blood culture for MRSA 
DAP+BL pts : DAP started within 5 days of index culture + any BL for 
24 hours or more and within 24 hours of initiating DAP
DAP pts: DAP without a BL or less than 24 hours of a BL in the first 5 
days of DAP
Primary outcome
composite clinical failure (60-day all-cause mortality and/or 60-day 
recurrence)
Results: 
157 pts DAP
72 pts DAP+BL

After careful adjustment for measured
confounders, DAP+BL group had a 

significantly lower odds of clinical failure

DAP+BL pts vs DAP
More AKI (p=0.046)
More CDIs (p=0.08)



Methods: 
RCT (1:1), multicenter, phase 3, superiority, open-label and 
parallel-group clinical trial
Patients aged ≥18 years with MRSA bacteremia
Intervention: 
Dapto 10mg/kg+Fosfo 2 grx6 vs Dapto 10mg/kg
Targeted duration of therapy was 10–14 days or 28–42 
days for uncomplicated and complicated bacteremia
Primary endpoint 
treatment success at TOC (6 weeks after EOT)
Secondary endpoints:
MRSA bacteremia at day 3, day 7, and/or at TOC; 
microbiological failure; complicated bacteremia; AEs
leading to treatment discontinuation, and mortality due to 
any cause at day 7 and at TOC

CID 2021:72; 1517-1524



CID 2021:72; 1517-1524

Daptomycin plus fosfomycin provided a 12% higher rate of treatment 
success than daptomycin alone (not statistical significance). 
COMBO:
Higher AE rate (17,6% vs 4,9% p= 0.018)
Higher cure rate (Pitt score >1) (57,1% vs 22,7% p=0.023)
Lower rate of complicated BSI (16,2% vs 32,1% p=0.022)
Lower 6w microbiological failure (0% vs 11.1% p=0.003)
More effective in younger patients



JAMA.2020;323(6):527-537.doi:10.1001/jama.2020.0103

Methods: 

RCT powered for superiority

positive blood culture for MRSA

randomized within 72 hours from index culture

>18 years

LOS at least 7 days

Randomized 1:1 SOC (dapto or vanco) vs 

(dapto or vanco + beta-lactam)

Primary outcome:

composite at 90 days after randomization

1) all-cause mortality

2) persistent bacteremia at study day 5 

3) microbiological relapse

4) microbiological treatment failure

Results:

174 pts combo 178 pts mono



Among patients with MRSA bacteremia, addition of an anti-
staphylococcal β-lactam to standard antibiotic therapy with
vancomycin or daptomycin did not result in significant im-

provement in the primary composite end point of mortality,
persistent bacteremia, relapse or treatment failure

The trial was stopped early because of an 
excess of AKI in the combination therapy 

group

Tong SYC JAMA.2020;323(6):527-537.doi:10.1001/jama.2020.0103
Rose W. CID 2021;73:2353-60



Combination therapy for MSSA and MRSA

• Only 8 randomized clinical trials since 2016

• None demonstrated that combination Abx improved clinical 
outcomes

• Rifampin + SAT vs SAT

• Fosfomycin + SAT vs SAT

• DAP combined with beta-lactam for MSSA (1 trial)

• VAN combined with beta-lactam for MRSA (3 trials)

• DAP+ ceftaroline stopped for mortality

• Combination reduce rates of persistent bacteremia, but
it did not improve mortality or treatment success

• Fosfo+DAP

• Fosfo+Cloxacillin

• VAN+ beta-lactam

• Combination therapy is also associated with adverse
events



Adjuntive antibiotic for SAB: Guidelines
(IDSA)

• Gentamicine: Not Recommended

• Rifampin: Not Recommended

• Antistaphylococcal Penicillin: Not Recommended



Rose W. CID 2021;73:2353-60

There is significant need to stratify 
patients based on clinical features and 
potentially apply new approaches in 

those high-risk patients



SAB therapy take-home messages

• MSSA: Beta-lactams are better than vancomycin

• MSSA: cefazolin probably safer than nafcillin
• Caution with IE and other deep seated infections

• MRSA  bacteriemia should usually be treated by high-dose daptomycin or 
vancomycin monotherapy
• Cheaper

• Reduced risk of adverse events

• AMS principles

• Two exceptions: (no data, but many do..)
• Persistent bacteremia (after 24h max 48h on appropriate treatment)

• High-risk MRSA bacteremia (including IE and metastatic infections)

• high dose daptomycin+beta-lactam (ceftaroline, ceftobiprole) or fosfomycin



Open Forum Infectious Diseases 2022,9,ofac583

Methods:
a systematic review and meta-analysis (4 studies)
AIM: 
Evaluate outcomes of staphylococcal PVE treated
with adjunctive rifampin, gentamicin, both agents vs 
monotherapy
Outcomes: 
mortality, relapsed infection, length of stay, 
nephrotoxicity, hepatotoxicity, and drug–drug
interactions (DDIs)
Results:
No clinical benefits of either
Genta (OR 0.98;95% CI 0.30-2.46) or
Rifampicin (OR 1,29; 95%CI 0.71-2.33)
Neither gentamicin nor rifampin was associated with 
reduced infection relapse
Rifampicin was associated with longer
hospitalizations (mean, 31.3 vs 42.3 days; P< .001) 
and AE in 31% of pts



…pending results for MSSA…….
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Early oral switch (EOS) for SAB

Background

• Prolonged IV antibiotics (2-6 ws) are the traditional treatmet for SAB
• Data are predominantly observazional+expert opinion

• IV best route for instant therapeutic concentration in sick patients: GI dysfunction, impaired
level of consciousness etc..may impair administration an absorption in these people

• Prolonged IV treatment can have disadvantages:
• Adverse drug effects

• Catheter-associated complications

• High cost and resource use

• Inconvenience for patients



Early oral switch (EOS) for SAB

Background

• PK/PD properties of many oral antiobiotics allow drug concetration adeguate for SAB treatment to 
be achieved once patient stabilised and source control achieved

• Many PO antibiotics have very good absorption e.g. linezolid (around 100% bioavailability) 
fluoroquinolones (65-99%), clindamycin (60-90%), rifampicin (>90%), trimethoprim-
sulfamethoxazole (70-90%), amoxicillin (74-92%), cefalexin (90%)

• Growing number of clinical studies adding to evidence that early oral switch in SAB is safe and 
effective:

• Studies looking at oral switch after a median of 5 days to 17 days of IV therapy

• Clinical evidence for the safety and effectiveness to early oral switch in SAB treatment is also
accruing

• Comprehensive review of the evidence regarding oral antibiotic use in SAB

• Ongoing trials of EOS (shorter IV treatment durations) in SAB treatment: RODEO-1

Bupha-Intr 2020, Iversen 2019, Eichenberger 2020, Dagher 2020, Holland 2020, Dagher 2020



Lancet Infect Dis 2024; 24: 523–34

Methods: 
RCT non inferiority (10%) trial (2013-2019)
Pts >18 with low-risk SAB 
Randomized after 5–7 days of IV therapy to oral switch or continue IV 
therapy for 14 d
Primary outcome: 
Composite at 90 days: relapse, deep seated infection, attributable 
death.
Results:
5063 participants were assessed for eligibility
213 were enrolled in the ITT population
108 pts oral switch group (58% Bactrim, 32% Clinda, 8% Linezolid)
105 to the intravenous group.
Limits:
Only 7.5% MRSA
Anyway previous 5-7 days iv
Small sample only low risk SAB
Limited Pk/PD data on oral therapies

Oral switch antimicrobial therapy was non-inferior to intravenous
standard therapy in participants with low-risk S aureus bloodstream

infection
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• Prospective cohort of SAB pts:
• >65y 145 pts

• <60 240 pts

• Significant differences in Elderly vs Younger pts with SAB
• Afebrile at diagnosis: 4.15 (1.56-11.06)

• MRSA bacteremia: 1.82 (1.18-2.82)

• Mortality (total): 2.39 (1.45-3.95)

• Mortality (attributable) 2.54 (1.26-5.11)

Arch Intern Med 1999;159:1244-1247



Aim: 
Indentify risk factors for early and late mortality in pts
aged 75 and older with SAB
Methods: 
Retrospective observational study (4 y).
All adults consecutively admitted with SAB.
Primary outcome: 
Clinical presentation
infection characteristics
clinical outcomes
Results: 
337 pts with SAB (35%) >75y. In aged pts: 
Increase 30d mortality 35.7% vs 20.7% p=0.003. 
Unknown focus 52% vs 37% p=0.008
Echocardiography 56.8% vs 71.2% p=0.01
ID consultation 37% vs 60% p<0.001

Mortality is significantly higher in elderly with SAB (septic shock, liver cirrhosis and MRSA)
Additional risk factors for mortality included
- inappropriate empiric antibiotic treatment 
- no ID consult

J Am Geriatr Soc 66:1284–1289, 2018.



• Retrospective cohort of >1600 pts with SAB:

2/3 >65y

1/3 <65y

• Presentation different:
More afebrile

More leukocytosis and shock

• Management different
Lower TEE

Lower ID Consult

• Outcome different

Higher mortality 47.5% vs 23.2%

Aging Clin Exp Res (2017) 29:127–133



Aim: 
evaluate whether atypical presentation (AP) of bacteremia
was associated to mortality
factors associated with AP.
Methods:
observational prospective study 2 French hospitals
patients ≥ 75 years with bacteremia. 
AP= absence of a temperature ≥38.3˚C or < 36˚C, chills, or 
hypotension. 
Primary outcome:
Mortality at 1 week (D7) and 3 months (D90).
Results:
151 old patients (21.2%) with AP
AP was independently associated with 
D7 (OR 4.46, 95% CI 1.04-19.24) 
D90 (OR 3.76, 95% CI 1.30-10.92) mortality
Patients with diabetes and SAB have more AP

Blood culture should be considered for patients who are older, 
especially with diabetes with acute unexplained clinical 
manifestations.

The American Journal of Medicine, 2019;132,1344-1352



Agenda

• Epidemiology and lethality

• Clinical Characteristics: High Risk and Low Risk

• Persistent Staphilococcus aureus Bacteriemia: Definition and Prognosis

• Echo and 18F-FDG PET/CT Scan : when and for which patients

• Antimicrobial Treatment: Guidelines, RCT and real world data

• Early oral switch of antimicrobial therapy

• Special patients: old patients

• Take-home messages



Take-home messages

• The first days of treatment for SAB involve:
• Appropriate Abx Therapy, Screening Echocardiography, Assessment Metastatic Phenomena, Source Control, ID 

Consult and Daily blood culture

• MRSA: IDSA guidelines recommend vancomycin, daptomycin or ceftobiprole monoterapy for MRSA bacteremia

• MRSA: Combination therapy (DAP+CEFT or DAP+ FOSFO) may offers some benefits in term of bacteremia
clearance, it does not consistently improve mortality outcomes and carries a higher risk of nephrotoxicity
(considered case-by-case)

• MRSA: Combination therapy should to mitigate the development of resistance, particular beneficial in the 
early intensive phase (high inoculum) followed by a monotherapy de-escalation for consolidation phase
(clinical trials are needed)

• MSSA:  ASP and cefazolin are considered first line agents

• MSSA: for severe infection (IE) combination therapy with DAP+Beta-lactam has shown superior efficacy in 
experimental models (clinical trials are needed)
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