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ABSTRACT

Background: Bacteraemia and sepsis have traditionally required continued intravenous (IV)
antibiotics.

Objectives: To evaluate if early transition to oral antibiotics is noninferior to continued IV
antibiotic therapy in treating patients with bacteraemia and sepsis.

Data sources: MEDLINE, Embase, Web of Science, the Cochrane library, and Wanfang
databases from inception to July 13, 2024, along with clinical trial registries and Google.com.
Study eligibility criteria: Randomised controlled trials (RCTs) and cohort studies.

Participants: Patients with bacteraemia and sepsis.

Interventions: Early transition to oral antibiotics versus continued IV antibiotics. Early oral
switch was defined as 5-9 days for uncomplicated Staphylococcus aureus bacteraemia, <4
weeks for complicated Staphylococcus aureus bacteraemia, 3-7 days for uncomplicated
Streptococcus bacteraemia, and 3-5 days for uncomplicated Enterobacterales bacteraemia.
Assessment of risk of bias: Cochrane risk of bias tool and Newcastle-Ottawa Scale.

Methods of data synthesis: Random-effects models were used to pool the data. The primary
outcome was treatment failure. The non-inferiority margin for treatment failure was 10%.
The GRADE approach was used to rate the certainty of the evidence.

Results: In total, 38 studies (6 RCTs, 10 adjusted cohorts, and 22 unadjusted cohorts)
involving 11,566 patients were included. A primary analysis of 6 RCTs and 10 adjusted
cohorts comprised 7,102 patients. High-certainty evidence from six RCTs showed that early
transition to oral antibiotics was noninferior to continued IV therapy for treatment failure

(n=529; OR 0.89; 95% CI: 0.54 to 1.48). Low-certainty evidence from five adjusted cohorts

3
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also found no significant difference in treatment failure between the two groups (n=929; OR

0.60; 95% CI: 0.29 to 1.72). Moderate-certainty evidence showed that oral switch therapy

significantly reduced hospital stay (n=2,041; mean difference: -5.19 days; 95% CI: -8.16 to

-2.22).

Conclusions: Early transition to oral antibiotics was noninferior to continued IV antibiotic

treatment for bacteraemia and sepsis.
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Introduction

Bacteraemia, a severe infection characterized by bacteria in the bloodstream, can rapidly

progress to sepsis, organ failure, and death if not treated promptly [1]. It imposes a significant

burden on global healthcare systems [2-4]. The conventional treatment approach involves

intravenous (IV) antibiotics throughout the entire course [5], which necessitates prolonged

hospitalization or outpatient treatment, thereby increasing costs and the risk of

catheter-related infections. In contrast, oral antibiotics provide a shorter hospital stay,

reduced expenses, and an improved quality of life [5,6].

Given these considerations, a critical question arises: Can patients with bacteraemia and

sepsis safely transition from IV to oral antibiotics early in the treatment course? This issue is

recognized as pivotal by clinicians, patients, researchers, and policymakers, necessitating

urgent resolution [7,8]. Early studies suggested caution due to perceived lower effectiveness

of oral antibiotics [9,10]. Recent studies, however, suggest that early transition from IV to oral

antibiotics may be as effective as continued IV therapy, with additional safety and cost

benefits [11,12]. Despite this, inconsistent research evidence and patient dissatisfaction

concerns have led to reluctance among physicians to adopt this approach [13]. Consequently,

few clinical guidelines currently recommend early transition, underscoring the need for a

systematic review and meta-analysis.

This systematic review and meta-analysis aimed to comprehensively evaluate whether

transitioning from IV to oral antibiotics in patients with bacteraemia and sepsis is as effective

as continued IV therapy. We also investigated patient subgroups, appropriate transition

timing, and the best choices of oral antibiotics, thereby providing a foundation for future

clinical guidelines and decision-making.
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Methods

Our systematic review and meta-analysis was conducted in accordance with the Cochrane

Handbook [14] and were reported in accordance with the Preferred Reporting Items for

Systematic Reviews and Meta-analyses (PRISMA) 2020 statement [15]. The review protocol

was prospectively registered with PROSPERO, CRD42024534251.

Search Strategy and Selection Criteria

We searched MEDLINE (via PubMed), Embase, Web of Science, the Cochrane Library, and

the Wanfang Data databases for eligible studies from the inception of database to July 13,

2024, without language restrictions. Detailed search strategies are provided in

Supplementary Table S1. We also searched ClinicalTrials.gov and the WHO International

Clinical Trial Registry Platform, and Google.com. Handsearching through the reference lists of

included publications and previous meta-analysis was also performed.

We included randomized controlled trial (RCTs) and cohort studies comparing IV switch to

oral antibiotic therapy versus continued IV antibiotic therapy for patients with bacteraemia

and/or sepsis. Studies were excluded if they focused on comparing the efficacy of different

drug regimens rather than evaluating the non-inferiority of an IV-to-oral switch, even if one

group received an [V-to-oral regimen and another received IV therapy alone (e.g., [V-to-oral

linezolid versus IV vancomycin). We also excluded studies involving patients with occult

bacteraemia or sepsis not meeting Sepsis-3 criteria [16], those that did not separately report

outcomes for bacteraemia or were published only as conference abstracts, and those that did

not adhere to the defined "early" [V-to-oral switch timing. In line with published definitions,

we defined early switch timing as follows: 5-9 days for uncomplicated Staphylococcus aureus
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bacteraemia [11,17], <4 weeks for complicated Staphylococcus aureus bacteraemia [18], 3-7

days for uncomplicated Streptococcus bacteraemia [19,20], and 3-5 days for uncomplicated

Enterobacterales bacteraemia [12]. Study selection was conducted independently and in

duplicate by two groups of investigators (group 1 was Q.L. and J.E; group 2 was Q.Z. and S.H.).

Any discrepancies were resolved through consensus discussions or, if necessary, by consulting

a third investigator (Z.L.).

Data Extraction and Quality Assessment

Two groups of researchers collected data separately. The data was checked by a third

investigator (Z.L.) before inclusion in the analysis. We used a predesigned spreadsheet to

collect information such as study type; sample size; participant details; complication and

pathogen of bacteraemia; route, duration, type, and dose of antibiotics; length of follow-up;

and outcomes. The primary outcome was treatment failure. Secondary outcomes included

all-cause mortality, relapse, readmission, length of hospital stay, adverse events, and

antimicrobial cost. Outcomes are defined in Supplementary Table S2. If an RCT provided

various datasets, including Intention-to-treat (ITT), modified ITT (mITT), and Per-protocol

(PP), we prioritized the use of mITT, followed by ITT, and then PP datasets [21]. For cohort

studies, if possible, we used results adjusted for baseline characteristics. If outcome data were

reported at multiple follow-up points, we used data from the longest follow-up. For missing

data or issues with reporting format, we contacted the authors for clarification. We assessed

the risk of bias of the included RCTs and cohort studies using the Cochrane Risk of Bias tool

and the Newcastle Ottawa Scale (NOS), separately [14,22]. The assessments of risk of biases

were performed by two independent reviewers, and disagreements in these assessments

were resolved by a third investigator (Y.C.).
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Statistical Analysis

Results for dichotomous outcomes were presented as odds ratios (ORs) and 95%

confidence intervals (Cls). To facilitate interpretation of non-inferiority margins, risk

differences (RDs) were also presented for dichotomous outcomes in RCTs. Continuous

variables were presented as mean differences (MDs) with 95% Cls. Based on published

literature, the non-inferiority margin for the primary outcome of treatment failure is defined

as 10% [11,12]. Heterogeneity was assessed using the I2 statistic, with a value above 50%

indicating substantial statistical heterogeneity [23]. To reduce the impact of confounding

factors, our primary analysis integrated data exclusively from RCTs and cohorts that were

properly adjusted for confounders (termed adjusted cohorts) employing the inverse variance

method within a random-effect model. Cohorts with insufficient adjustments were

categorized as unadjusted (termed unadjusted cohorts) and utilized solely for sensitivity

analysis. Adequate adjustments encompassed patient age, gender, comorbidities, and disease

severity.

Subgroup analyses were conducted on type of bacteraemia (complicated vs.

uncomplicated), pathogen type (Staphylococcus aureus vs. Streptococcus vs. Enterobacterales),

and oral antibiotic bioavailability (high vs. low). Further details of the definition of the

subgroups can be found in Supplementary Table S2. Publication bias was assessed using

funnel plots and Egger's tests [24]. The threshold for significance for p values was 0.05. We

performed data analyses with STATA15.0 (StataCorp, College Station, Texas, USA). We used

the Grading of Recommendations Assessment, Development, and Evaluation (GRADE)

approach to rate the certainty of evidence as 'high', 'moderate’, 'low’, or 'very low' for all

outcomes [25].
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Results

We initially retrieved 30,026 articles and conducted full-text screening on 84 studies. We

excluded 46 studies (see Supplementary Table S3) and included 38 studies in this study

(Figure 1). Of the included studies, there were 6 RCTs [11,12,26-29], 10 adjusted cohort

studies [17,20, 30-37], and 22 unadjusted cohort studies (the reference list for unadjusted

cohort studies is available in Supplementary Table S4). The total number of patients was

7,102 in the RCTs and adjusted cohort studies, and 4,464 in the unadjusted cohort studies.

Of patients in RCTs [11,12,26-29] and adjusted cohorts [17,20, 30-37] for the primary

analysis, the average age was 65.1 (SD: 17.9) years, 53.1% were male, 89.7% were

immunocompetent, 87.2% had uncomplicated bacteraemia, 12.8% had complicated

bacteraemia, and 0.6% had sepsis. Further basic characteristics of each RCTs and adjusted

cohorts are shown in Table 1 and in Supplementary Table S5 for unadjusted cohorts.

All included RCTs [11,12,26-29] had appropriate randomization and were free from

selective outcome reporting and other biases. However, two RCTs [27,29] had a high risk of

bias related to blinding of patients, researchers, and outcome assessors, and one RCT [27] had

a high risk of bias concerning the completeness of outcome data. No risk of bias was identified

in ten adjusted cohorts [17,20, 30-37]. Detailed results of the risk of bias assessment for the

included studies are shown in Supplementary Table S6-S7. The summary of the GRADE

assessment regarding the certainty of evidence for both primary and secondary outcomes is

provided in Supplementary Table S8.

Six RCTs [11,12,26-29] with 529 patients reported on treatment failure. Treatment failure

rates were 13.3% (34/256) in the oral switch group and 14.3% (39/273) in the IV group.
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Overall, the treatment failure rate in the oral switch group was non-inferior to that in the IV
group (OR = 0.89; 95% CI: 0.54 to 1.48; I? = 0.0%; Figure 2; RD =-0.01; 95% CI: -0.06 to 0.04;
I? = 0.0%; Supplementary Figure S1; high certainty of evidence). Five adjusted cohorts
[20,30,35-37] with 929 patients reported on treatment failure. The pooled results of the
adjusted cohorts showed no significant difference in treatment failure between the oral
switch group and the IV group (OR = 0.60; 95% CI: 0.29 to 1.72; I? = 72.1%; Figure 2; low
certainty of evidence).

We performed a subgroup analysis on treatment failure. Results showed that, in
uncomplicated bacteraemia patients, the treatment failure rate for oral switch therapy was
not significantly different from IV antimicrobial therapy (n = 1290 patients; OR = 0.66; 95% CI:
0.41 to 1.09; I? = 47.1%; Table 2). This finding was consistent across infections by
Staphylococcus aureus (n = 535 patients; OR = 0.63; 95% CI: 0.23 to 1.69; I? = 71.2%),
Streptococcus species (n = 396 patients; OR = 1.04; 95% CI: 0.33 to 3.28; I = 77.8%), and
Enterobacterales (n = 508 patients; OR = 0.59; 95% CI: 0.32 to 1.08; I? = 8.1%)(Table 2).

Seven studies (three RCTs [11,12,26] and four adjusted cohorts [20,30,31,34], with 1,688
patients) reported 90-day mortality rates: 9.0% (74/819) in the oral switch group and 13.7%
(119/869) in the IV group. Meta-analysis demonstrated no significant difference between the
groups (OR =0.70; 95% CI: 0.35 to 1.42; I° = 64.0%; Figure 3; moderate certainty of
evidence). Seven studies (one RCT [11] and six adjusted cohorts [20,30-34], with 5,918
patients) reported 30-day mortality rates: 7.3% (142/1950) in the oral switch group and
6.6% (263/3968) in the IV group. Pooled analysis indicated no significant difference (OR =
0.77; 95% CI: 0.50 to 1.20; I° = 49.5%; Figure 3; low certainty of evidence). Three studies

(one RCT [11] and two adjusted cohorts [17,32], with 3,240 patients) reported 14-day
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mortality rates: 2.2% (14/635) in the oral switch group and 2.5% (66/2605) in the IV group.
Combined results showed no significant difference (OR = 0.93; 95% CI: 0.26 to 3.26; [° =
28.2%; Figure 3; very low certainty of evidence).

Seven studies (three RCTs [11,12,29] and four adjusted cohorts [17,20,30,33]), involving
2,487 patients, reported relapse rates. The pooled analysis revealed no statistically significant
difference in relapse rates between the oral switch and IV groups (OR = 0.99; 95% CI: 0.57 to
1.72; I? = 0.0%); Supplementary Figure S2; moderate certainty of evidence)

Five studies (two RCTs [11,12] and three adjusted cohorts [20,30,32]), comprising 3,556
patients, reported readmission rates. The meta-analysis found no significant difference in
readmission rates between the oral switch and IV groups. (OR = 1.16; 95% CI: 0.77 to 1.73; I?
= 0.0%; Supplementary Figure S3; moderate certainty of evidence).

Five studies (three RCTs [11,12,26] and two adjusted cohorts [17,33]) with 2,041 patients
reported length of hospital stay. Overall, the oral switch group had a significantly shorter
hospital stay than the IV group (MD = -5.19 days; 95% CI: -8.16 to -2.22 days; I° = 94.1%;
Supplementary Figure S4; moderate certainty of evidence).

Five RCTs [11,12,26,27,29] involving 604 patients reported any adverse events and serious
adverse events. Meta-analysis revealed no significant differences in the rates of any adverse
events (OR = 1.05; 95% CI: 0.74 to 1.50; I° = 0.0%; Supplementary Figure S5; moderate
certainty of evidence) or serious adverse events (OR = 1.36; 95% CI: 0.88 to 2.09; I° = 0.0%;
Supplementary Figure S5; moderate certainty of evidence) between the oral switch and IV
groups. Three studies (two RCTs [11,29] and one adjusted cohort [32]) with 3,210 patients
reported IV-related complications. The oral switch group experienced fewer [V-related

complications than the IV group (OR = 0.40; 95% CI: 0.21 to 0.76; I = 0.0%; Supplementary
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Figure S5; moderate certainty of evidence).

Regarding total healthcare costs, one RCT found that switching 24 patients to oral
ciprofloxacin saved $77,946 compared to IV treatment [26]. Another RCT reported an average
savings of $1,291 per patient [29]. A cohort study also showed significantly lower healthcare
costs in the oral ciprofloxacin group (mean dollars (SD): 74 (52.81) vs. 305.59 (304.70); P <
0.001) [38]. Additionally, studies reported significantly lower antibiotic costs in the oral
group, with median savings ranging from $10.9 to $43.38 compared to IV treatment (all P <
0.001) [33,39,40].

Sensitivity analysis indicated that in unadjusted cohort studies, the treatment failure rate,
30-day mortality, relapse rate, readmission rate, length of hospital stay and IV-associated
complications were lower in the oral switch group compared to the IV group, while other
outcomes showed no significant differences between the two groups (Supplementary Figure
S6). In addition, we performed sensitivity analyses with RCT datasets and found no significant
difference in treatment failure rates between oral switch and continued IV therapy,
irrespective of whether data were aggregated from ITT, mITT or PP (Supplementary Figure

S7). No evidence of publication bias was found (Egger's P = 0.960, Supplementary Figure S8).

Discussion

Our systematic review and meta-analysis included 38 studies, with a primary analysis
focusing on results from 6 RCTs and 10 adjusted cohorts. The findings revealed that,
compared to continued IV treatment, early transition from IV to oral antibiotics in patients
with bacteraemia resulted in similar rates of treatment failure, all-cause mortality, relapse,

and readmission. Additionally, the oral switch significantly reduced [V-associated
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complications, hospital stays, and healthcare costs.

Early systematic reviews reached conclusions similar to ours [41,42], but did not include

the latest high-quality RCTs and lacked quantitative analysis. A recent meta-analysis that

pooled only RCT results [43] also reached a similar conclusion to ours, but it included some

studies that were not appropriately selected. For instance, it included RCTs comparing the

efficacy of two drugs rather than evaluating the non-inferiority of an IV-to-oral switch [44-47].

Another recent meta-analysis found that in patients with Gram-negative bacteraemia, the

treatment failure rate in the oral switch group was significantly lower than in the IV group,

which contradicts our findings and those of other systematic reviews [48]. This discrepancy

arose from the systematic review authors' combination of unadjusted cohort data with

adjusted cohort and RCT results, causing baseline imbalances between oral switch and IV

groups and leading to biased outcomes. Moreover, this review only included a total of 17 RCTs

and cohort studies [48], leaving out many important studies.

To optimize the selection of patients for early oral antibiotic transition, we performed

subgroup analyses. Distinguishing between uncomplicated and complicated bacteraemia is

challenging due to complex diagnostic criteria, which may not capture all clinical scenarios

[42]. Complications such as epidural abscesses and infectious endocarditis often present with

atypical early symptoms, leading to missed diagnoses [42]. Our subgroup analysis revealed

that the oral switch was non-inferior to IV therapy for uncomplicated bacteraemia. However,

the limited data for complicated bacteraemia make it unclear whether the oral switch strategy

is equally effective, necessitating further research, particularly high-quality RCTs. Additionally,

research on sepsis is scarce, necessitating future RCTs to evaluate the efficacy and timing of

[V-to-oral transitions in sepsis patients. To mitigate patient heterogeneity, it is advisable for
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future research to consistently use the latest international diagnostic criteria for sepsis.

We conducted subgroup analyses based on pathogens. Our findings suggested that early

oral switch therapy was comparable to IV treatment in patients infected with

Enterobacterales, Staphylococcus aureus, and Streptococcus. This aligned with a meta-analysis

on Staphylococcus aureus bacteraemia [49]. Currently, most studies focus on uncomplicated

Enterobacterales and Staphylococcus aureus bacteraemia, with less research on Streptococcus

and other pathogens. More studies are needed to assess the effectiveness of [V-to-oral switch

in these infections. Additionally, it is important to note that the timing of the IV-to-oral switch

varies depending on the pathogen involved. Based on the results from existing studies, we

have outlined the recommended timing for an early IV-to-oral switch for different pathogens.

In published research, the timing for initiating an early IV-to-oral switch has been set ata

minimum of 3 days or longer. However, ongoing studies are currently investigating the

efficacy and safety of switching to oral therapy within 72 hours from the time of index blood

culture collection [50]. We anticipate future research to provide additional evidence

supporting earlier oral treatment. It is crucial to emphasize that the timing of the IV-to-oral

antibiotic switch should not be confined to a fixed time range but should be individualized on

the basis of the patient's clinical response, adherence to oral treatment, and other pertinent

factors.

We also explored the efficacy of transitioning to oral antibiotics with different

bioavailability. Physicians often prefer high-bioavailability oral antibiotics for transitioning

due to their superior absorption and higher blood concentrations [51]. However, our results

showed that the [V-to-oral switch had similar efficacy to IV treatment regardless of the

bioavailability of the oral antibiotics used. Pharmacological studies confirmed that the
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success of oral therapy depended on the antibiotic concentration-time curve within the

therapeutic window, rather than bioavailability per se [5]. Increasing the dose of

low-bioavailability antibiotics, like B-lactams, can achieve similar efficacy to

high-bioavailability drugs and IV administration [5,52,53]. However, given the small sample

sizes in some subgroups, caution is advised, and more research is needed to explore the

applicability of different bioavailability antibiotics in [V-to-oral therapy.

Our study has limitations. First, due to the limited number of RCTs, we included adjusted

cohort studies in our primary analysis, which reduced the certainty of evidence despite

consistent results. Second, the scarcity of RCTs in regions such as China hampers the

generalizability of our findings. This research gap can be attributed to multiple factors:

insufficient physician knowledge, as evidenced by 60% of surveyed clinicians being unaware

of IV-to-oral transitioning; perceived challenges, including the perception of IV therapy as

superior and patient preferences for IV treatment; and limited drug availability, with certain

antimicrobials lacking oral formulations [51]. We hope that disseminating research findings

will enhance global acceptance of [V-to-oral antibiotic treatments, accelerating the

development of oral formulations and creating more opportunities for high-quality research

in this field. Third, heterogeneity in pathogens and antibiotic types may affect the reliability of

combined results, although subgroup analyses suggest minimal impact. Lastly, factors like sex,

infection source, severity, comorbidities, and immune status, which can influence the

[V-to-oral transition's efficacy [54], were not analysed due to a lack of data. Future

high-quality RCTs are needed to validate the effectiveness and safety of the IV-to-oral strategy

across different subgroups.
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Conclusion

Our findings suggest that in immunocompetent adult patients with uncomplicated

bacteraemia, transitioning from IV to oral antibiotic therapy is as effective as continued IV

treatment. This approach provides benefits such as reduced [V-associated complications,

shorter hospital stays and lower treatment costs. However, in patients with complicated

bacteraemia and sepsis, the efficacy and safety of IV-to-oral antibiotic therapy remain

uncertain and warrant further investigation. These conclusions support the consideration of

[V-to-oral antibiotic transition strategies in clinical practice. Future high-quality RCTs are

needed to identify the optimal patient populations, timing, and types of oral antibiotics for

transitioning from [V therapy.
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Figure 1. Study Flow Diagram

RCTs: randomised controlled trials

Figure 2. Results for the Outcome of Treatment Failure

Figure 3. Results for the Outcome of All-Cause Mortality



Table 1. Characteristics of RCTs and adjusted cohort studies

Antibiotic type Duration (days) * Definit
Age, Type ion of
Sam Study Male, IV-Oral IV-Oral
i year, of Source of early
Study ID Country ple desig  No. i i . Pathogen
. o mean disea infection v v IV-oral
size ) sp)  se v Oral v Oral  Total switch
(days)
The choice of
Urinary tract, The choice of o .
. o . antimicrobial
. respiratory tract, . antimicrobial agents
Amodio-Groton et 20 62.1 . ) Mainly . . . agents was
USA 50 RCT UB skin and soft tissue, was determined by Ciprofloxacin . 3 NR NR NR 3
al, 1996 [26]& (40.0) | (NR) N Enterobacterales . determined by
biliary tract, or the treating .
. the treating
unknown physicians. .
physicians.
Urinary tract,
biliary tract,
gastrointestinal
Gangji et al, 1989 35 66.0 Mainly Range: Range:
Belgium | 65 RCT UB tract, respiratory Ciprofloxacin Ciprofloxacin Ciprofloxacin 8 NR 3
[27]% (53.8) | (NR) Enterobacterales 10-14 10-14
tract, venous
catheter, or
unknown
Antimicrobials were MSSA:
German Venous catheter, selected by the MSSA flucloxacillin
y, skin and soft tissue, study physician R (cloxacillin),
. Staphylococcus . co-trimoxazole, . 14
Kaasch etal, 2024 | France, 147 63.5 urinary tract, . . according to . . cefazolin, 6 8 14
213 RCT UB . aureus (including o clindamycin; MRSA: . (14-15 5-7
[11]* Netherla (69.0) | (17.5) respiratory tract, susceptibility results . vancomycin; (6-7) (7-9) (14-15)
. 8% MRSA) co-trimoxazole, )
nds, and cholecystitis, or and suspected MRSA:
linezolid
Spain unknown allergy or vancomycin,
intolerance. daptomycin
Monmaturapoj et . 45.2 . Mainly . . .
Thailand | 17 RCT NR UB Urinary tract Lo . Ceftriaxone Cefditoren Ceftriaxone 3 7 10 10 3
al, 2012 [28]% (19.7) Escherichia coli
. Beta-lactam/
Urinary tract,
Beta-lactamase Beta-lactam/Beta
Bahrain, intra-abdominal, Beta-lactam/Beta-la
inhibitor -lactamase
. Kuwait, biliary tract, Enterobacterales | ctamase inhibitor o o
Omrani et al, 85 56.6 . . . o combination, inhibitor Range 14 11
Qatar, 174 RCT UB respiratory tract, (including 16.3% | combination, . L NR 3-5
2024 [12]" (48.9) | (16.7) . . cephalosporin, combination, :3-5 (11-16) (8-14)
and skin and soft tissue, | ESBL-producers) | carbapenem, and .
o . fluoroquinolone, and | carbapenem, and
Tiirkiye venous catheter, or cephalosporin . . .
trimethoprim/ cephalosporin
unknown
sulfamethoxazole




Staphylococcus

The choice of

The choice of

Skin and soft tissue, o . antimicrobial
. . aureus, antimicrobial agents
Paladino etal, 65.0 respiratory tract, ) . . agents was
USA 105 RCT NR UB . Pseudomonas was determined by Ciprofloxacin . 3 25 =8 =8 3
1991 [29]% (NR) urinary tract, bone . . determined by
. aeruginosa, the treating i
and joint . the treating
Enterobacterales | physicians. .
physicians.
. . The choice of
The choice of The choice of o .
Venous catheter, antimicrobial
. . . . Staphylococcus antimicrobial agents | antimicrobial agents 9 16
Diego-Yagiie et al, . 108 67.3 skin and soft tissue, . . . . agents was 7 16
Spain 154 ACS UB . aureus (including | was determined by was determined by . (7-14 (14-21 NR
2023 [30] (70.1) | (18.3) respiratory tract, or . . determined by (4-11) (14-21)
18.7% MRSA) the treating the treating . ) )
unknown . o the treating
physicians. physicians. .
physicians.
Postoperative
wound, respiratory . .
. . . Mainly cefalexin, . . 17.5 16.5
Itoh et al, 2018 35 60.4 tract, skin and soft Staphylococcus Mainly cefazolin and o Mainly cefazolin 32.5
Japan 60 ACS CB . . amoxicillin/Clavulan (13-2 NR (13-30. | NR
[31] (58.3) | (16.0) tissue, endocarditis, | aureus meropenem . and meropenem (26-52.3)
. ate, levofloxacin 4) 5)
thromboembolism,
liver abscess
Mainly
Urinary tract, skin Enterococcus . . The choice of
. . . The choice of The choice of . .
and soft tissue, Coli, Klebsielu antimicrobial
. UB, . . . antimicrobial agents | antimicrobial agents 0.9 13 13
Lee etal, 2020 Taiwan, 141 68.9 intra-abdominal, species, . . agents was
. 2892 | ACS CB, . was determined by was determined by . (0.3-2. | NR (10.5-14. (10-16 NR
[32] China (48.8) | (17.1) . respiratory tract, Streptococcus . . determined by
sepsis N . . the treating the treating . 0) 3) )
biliary tract, liver species, . . the treating
physicians. physicians. .
abscess Staphylococcus physicians.
aureus
Respiratory tract,
. v . . o . The choice of
skin and soft tissue, The choice of Maily ciprofloxacin L .
antimicrobial
urinary tract, antimicrobial agents | hydrochloride, 14
Tamma et al, 768 58.7 N . . agents was 3 14
USA 1478 | ACS UB biliary tract, Enterobacterales | was determined by levofloxacin, . NR (11-16 <5
2019 [33] (52.0) | (15.6) . . . . . determined by (2-4) (11-16)
gastrointestinal the treating trimethoprim-sulfa . )
. the treating
tract, venous physicians. methoxazole .
physicians.
catheter
. . The choice of
. The choice of The choice of L .
Urinary tract, L . L . antimicrobial
. R : . . antimicrobial agents | antimicrobial agents
Tingsgard et al, Denmar 512 73.6 gastrointestinal Mainly . . agents was Range: Range:
914 ACS UB . was determined by was determined by . 4 NR 4
2024 [34] k (56) (14.8) tract, respiratory Enterobacterales . . determined by 7-14 7-14
the treating the treating .
tract, or unknown . . the treating
physicians. physicians.

physicians.




Venous catheter,
urinary tract, Median
intra-abdominal, . Ciprofloxacin, . . Ciprofloxacin, Median (IQR)
Tossey etal, 2019 115 62.3 . Mainly . Ciprofloxacinas and . Range
USA 211 ACS UB respiratory tract, cefepime, and . cefepime, and NR (IQR) 14 15 3-5
[35] (54.5) | (10.3) . Enterobacterales levofloxacin :3-5
abdominal abscess, ertapenem ertapenem (13-16) (14-17
oral mucositis, )
other
Skin and soft tissue, .
The choice of
respiratory tract, The choice of The choice of L . Median
antimicrobial
gastrointestinal antimicrobial agents | antimicrobial agents Median (IQR)
Waked et al, 2023 165 64.4 . . agents was
USA 264 ACS UB tract, dental, Streptococcus spp | was determined by was determined by . <5 NR (IQR) 13 14 3-5
[36] (62.5) | (17.2) . . . determined by
urinary tract, the treating the treating . (10-14) (13-14
the treating
venous catheter, or physicians. physicians. . )
physicians.
unknown
. . The choice of
. The choice of The choice of L .
Infective antimicrobial
. . Staphylococcus antimicrobial agents | antimicrobial agents 21 42
Wildenthal et al, 126 36.1 endocarditis, . . . . agents was 18
USA 238 ACS CB . aureus (including | was determined by was determined by . (9-33 | NR (42-42 NR
2022 [37] (52.9) (8.2) epidural abscess, . . determined by (7-32)
. " 41.6% MRSA) the treating the treating . ) )
septic arthritis . . the treating
physicians. physicians. .
physicians.
. MSSA: cloxacillin,
MSSA: cloxacillin, .
. cefazolin,
cefazolin,
Venous catheter, -lactam/pB-lacta
. . B-lactam/p-lactamas L
. skin and soft tissue, | Staphylococcus o mase inhibitor 15
Willekens et al, 89 61.1 UB, e inhibitor 7 15
Spain 135 ACS . respiratory tract, aureus (including L Linezolid combinations; NR (14-19 3-9
2019 [17] (65.9) | (21.3) | sepsis . . combinations; (6-8) (14-16)
genitourinary tract 12.6% MRSA) . MRSA: )
MRSA: daptomycin, .
or unknown . daptomycin,
vancomycin, .
. . vancomycin,
linezolid . .
linezolid
. . The choice of
The choice of The choice of L .
antimicrobial
Beta-Haemolytic antimicrobial agents | antimicrobial agents 4.5 10 16
Yetmar etal, 2023 89 73.5 . . . . agents was 15
USA 132 ACS UB Skin and soft tissue | Streptococcus was determined by was determined by . (4-5.8 | (8-12 (15-17 <7
[20] (67.5) | (15.1) . . . determined by (12-16)
species the treating the treating . ) ) )
. . the treating
physicians. physicians. .
physicians.

ACS: adjusted cohort studies; CB: complicated bacteraemia; ESBL: extended-spectrum beta-lactamase; MRSA: methicillin-resistant Staphylococcus aureus; MSSA: methicillin-sensitive Staphylococcus aureus; NR: not report; RCT:
randomized controlled trial; UB: uncomplicated bacteraemia. *The data results are presented in the form of median and interquartile range. #:The study provided ITT and PP datasets; we utilized ITT data for our primary analysis.

“:The study provided ITT and mITT datasets; we utilized mITT data for our primary analysis. & The study provided ITT data; thus, we used ITT data for our primary analysis



Table 2. Subgroup Analyses of the Outcome of Treatment Failure

Relative risk

No. of
Variables . Sample size 0dds ratio*
studies g Pvalue
(95% CI)
Complication of Uncomplicated bacteraemia 10 1290 0.66 (0.41 to 1.09) 47.1 0.105
bacteraemia
Complicated bacteraemia 1 168 1.02 (0.34 to 3.05) NA 0.968
Staphylococcus aureus 3 535 0.63 (0.23 to 1.69) 71.2 0.358
Pathogen Streptococcus species 2 396 1.04 (0.33 to 3.28) 77.8 0.946
Enterobacterales 5 508 0.59 (0.32 to 1.08) 8.1 0.088
High bioavailability 5 558 0.63 (0.28 to 1.43) 28.9 0.271
Oral antibiotic
. . Low bioavailability 17 0.54 (0.02 to 15.30) NA 0.717
bioavailability
High and low bioavailability 5 883 0.73 (0.39 to 1.38) 66.1 0.337

*: OR<1 favours oral switch; NA: Not applicable



