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Context and Policy Issues 

Antibiotic resistance or the decreasing susceptibility of bacteria to traditional antibiotics is a 

significant concern,
1
 resulting in substantial socioeconomic burden from increased 

hospitalizations, hospital length of stay, health care costs, and loss of productivity.
2
  

 

Methicillin-resistant Staphylococcus aureus (MRSA) bacteria contain a gene that makes 

them resistant to methicillin, and other beta-lactam antibiotics including flucloxacillin, 

certain cephalosporins, and carbapenems.
3
 MRSA can exist as part of the body’s normal 

flora, particularly in the nasal passages.
3
 However, in individuals with prolonged hospital 

stays, underlying disease or after antibiotic use, MRSA can cause skin and soft tissue 

infections, pneumonia, bacteremia, and endocarditis.
3
 In Canada, the rate of all MRSA 

infections was 2.12 per 1,000 patient admissions in 2014.
2
 Though rates have declined 

since 2008, MRSA infections remain a concern in certain populations including Indigenous 

peoples, and in homeless, and intravenous drug user populations.
2
 

 

Enterococcus faecium  most frequently causes vancomycin-resistant enterococci (VRE) 

infections .
4
 VRE infections are predominantly healthcare-associated infections, resulting in 

bloodstream, surgical wound, urinary tract, and intra-abdominal infections.
2,4

 In 2014,  54 

Canadian hospitals reported a total of 294 cases of VRE infections equating to 0.45 cases 

per 10,000 patient days.
2
 Of the 294 reported cases, 29% resulted in bloodstream 

infections.
2
 

 

Vancomycin, linezolid, and daptomycin are common antibiotics for the treatment of MRSA 

infections,
5
 while linezolid and daptomycin are considered front-line therapies for the 

treatment of VRE infections.
6
 Vancomycin and linezolid exhibit bacteriostatic activity, by  

inhibiting proper cell wall synthesis in Gram-positive bacteria and by disrupting protein 

synthesis in the ribosomes by attaching to the 50S ribosomal unit respectively.
1
 In contrast, 

daptomycin exhibits potent bactericidal activity by causing membrane depolarization 

resulting in cessation of DNA, RNA and protein synthesis.
7
 Vancomycin and daptomycin 

are administered intravenously,
1,8

 however patients treated with linezolid can be switched 

from intravenous to oral linezolid to potentially reduce costs, prevent catheter-related 

infections and reduce hospital length of stay.
1,9

 Given the availability of several antibiotics 

with different mechanisms of action and modes of administration, determining their 

comparative clinical and cost-effectiveness is warranted to inform clinical practice. 

 

The purpose of this report is to examine the comparative clinical effectiveness of linezolid, 

vancomycin and daptomycin for MRSA infections, the comparative clinical effectiveness of 

linezolid and daptomycin for the treatment of VRE infections, and the cost-effectiveness of 

linezolid and daptomycin for MRSA and VRE infections .  Additionally, the clinical 

effectiveness and cost-effectiveness of oral versus intravenous linezolid will be examined. 
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Research Question 

1. What is the comparative clinical effectiveness of linezolid to vancomycin or daptomycin  

in the treatment of bacteremia, bone and joint infections, skin and soft tissue infections, 

and pneumonia caused by methicillin-resistant staphylococcus aureus (MRSA)? 

2. What is the comparative clinical effectiveness of linezolid to daptomycin in the 

treatment of bacteremia, bone and joint infection, infective endocarditis, intra-

abdominal infections, and skin and soft tissue infections caused by vancomycin -

resistant enterococci (VRE)? 

3. What is the cost-effectiveness of using intravenous or oral linezolid com pared to 

daptomycin for the treatment of methicillin-resistant staphylococcus aureus (MRSA) or 

vancomycin-resistant enterococci (VRE)? 

4. What is the comparative clinical effectiveness of oral versus intravenous linezolid for 

the treatment of infections? 

5. What is the cost-effectiveness of oral versus intravenous linezolid for the treatment of 

infections? 

Key Findings 

The evidence suggests that for MRSA bacteremia, the clinical outcomes of linezolid in 

comparison to daptomycin or vancomycin are comparable. For skin and soft tissue 

infections caused by MRSA, the evidence favoured treatment with linezolid, possibly due to 

suboptimal dosing of vancomycin. Conflicting results were reported in the publications on 

MRSA pneumonia; while some favoured treatment with linezolid others reported no 

statistically significant differences between linezolid- and vancomycin-treated groups. The 

evidence suggests that for VRE bacteremia, there is no difference in clinical outcomes 

between patients treated with linezolid and high-dose daptomycin. One retrospective study 

found no differences in outcomes between patients who were switched from intravenous to 

oral linezolid in comparison to those receiving intravenous linezolid. In general, due to 

variation in study findings and lack of high quality comparative trials, the effectiveness of 

linezolid over vancomycin or daptomycin for the treatment of MRSA infections and 

daptomycin for VRE infections remains uncertain. 

No relevant evidence was identified regarding the clinical effectiveness of oral or 

intravenous linezolid for the treatment of bone and joint infections due to MRSA. No 

evidence was identified assessing the clinical effectiveness of oral or intravenous linezolid 

for the treatment of bone and joint infections, skin and soft tissue infections, infective 

endocarditis, and intra-abdominal infections due to VRE infections. Furthermore, no 

evidence was identified regarding the cost-effectiveness of using intravenous or oral 

linezolid compared to daptomycin for the treatment of MRSA or VRE infections or the cost-

effectiveness of oral versus intravenous linezolid for the treatment of infections. 

 

Methods 

Literature Search Methods 

A limited literature search was conducted on key resources including PubMed, Ovid 

Medline, Ovid Embase, The Cochrane Library, University of York Centre for Reviews and 

Dissemination (CRD) databases, Canadian and major international health technology 
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agencies, as well as a focused Internet search. Methodological filters were applied to limit 

retrieval to health technology assessments, systematic reviews, meta-analyses, 

randomized controlled trials, non-randomized studies, and economic studies. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2012 and August 21, 2017.  

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients in acute care with infections  

Intervention Q1-3: Linezolid 
Q4-5: Oral linezolid 

Comparator Q1: Vancomycin or daptomycin 
Q2-3: Daptomycin 
Q4-5: Intravenous linezolid 

Outcomes Clinical effectiveness (benefit/harm), VRE resistance, cost 

Study Designs Health Technology Assessments, Systematic Reviews and Meta-Analyses, Randomized Controlled Trials , 
and Non-Randomized Studies 

 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, or they 

were duplicate publications. Due to the large volume of articles identified for full-text 

retrieval, articles published prior to 2014 were excluded. 

Critical Appraisal of Individual Studies 

The included systematic reviews were critically appraised using the AMSTAR
10

 tool, clinical 

studies were critically appraised using the Downs and Black checklist.
11

 Summary scores 

were not calculated for the included studies; rather, a review of the strengths and limitations 

of each included study were described. 

 

 

Summary of Evidence 

Quantity of Research Available 

A total of 891 citations were identified in the literature search. Following screening of titles 

and abstracts, 844 citations were excluded and 47 potentially relevant reports from the 

electronic search were retrieved for full-text review. No potentially relevant publications 

were retrieved from the grey literature search. Of these potentially relevant articles, 25 



 

 
PEER REVIEW WITH CRITICAL APPRAISAL Linezolid f or the Treatment of  Inf ections: A Rev iew of  the Clinical and Cost -Ef fectiveness 7 

publications were excluded for various reasons, while 22 publications met the inclusion 

criteria and were included in this report. Appendix 1 describes the PRISMA flowchart of the 

study selection. 

Additional references of potential interest are provided in Appendix 7. 

Summary of Study Characteristics 

The body of evidence included eight systematic reviews (SRs)
1,3,5,12-16

 with or without meta-

analyses (MAs) and fourteen clinical studies
6,9,17-28

  addressing the effectiveness of linezolid 

for the treatment of MRSA and VRE infections and clinical effectiveness of oral versus 

intravenous linezolid. 

Additional details regarding the characteristics of included SRs and clinical studies are 

presented below and in Appendix 2. 

Study Design 

Eight relevant systematic reviews were identified.
1,3,5,12-16

 A meta-analysis was performed in 

six of the SRs. Three SRs included randomized controlled trials (RCTs), 
1,5,13

 three SRs 

included retrospective cohort studies
14-16

, one was a review of SRs,
3
 and one only included  

MAs
12

. The date of publication for individual studies included in the SRs ranged from 2002
1
 

to 2016.
14

  

There was a substantial overlap in the included studies in the SRs on MRSA skin and soft 

tissue infections (SSTIs) and VRE bacteremia, which is summarized in Appendix 5 

Fourteen primary clinical studies were included.
6,9,17-28

 Three were RCTs,
17,19,20

 ten were 

retrospective cohort studies,
6,9,18,21,22,24-28

 and one was labeled  by the authors of the study 

as a randomized case-control study.
23

 Ten primary clinical studies were included comparing 

the effectiveness of linezolid to vancomycin or daptomycin for MRSA infections ,
17-26

 three 

evaluated the effectiveness of linezolid compared to daptomycin for VRE infections,
6,27,28

 

and one evaluated the clinical outcomes  in patients changing from intravenous to oral 

linezolid.
9
 

Country of Origin 

The SRs were led by authors based in China,
1,13,14

 Greece,
12,15

 United Kingdom,
3,5

 and 
Taiwan.

16
  

The clinical studies were led by authors  in Germany,
22

 India,
23

 Japan,
9,18

 Taiwan,
28

 and 

United States.
6,17,19-21,24-27

 

 

 

 

Patient Population 

Systematic Reviews 

Five SRs included patients with MRSA infections.
1,3,5,12,13

 Of the five SRs, one included 
patients with all types of MRSA infections, but demographic characteristics of patients were 
not adequately described.

3
 Three SRs were assessed MRSA SSTIs.

1,5,12
 Of these three, 

one SR included patients of all ages,
1
 one SR included only adult patients,

5
 and one SR did 
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not provide demographic characteristics of the included patients.
12

 The fifth SR assessed 
nosocomial pneumonia in patients of all ages.

13
  

Three SRs assessed VRE infections, specifically VRE bacteremia.
14-16

 One SR included 
patients 18 years and older,

15
 while the ages for patients included in the other two SRs 

were not reported.
14,16

 

Clinical Studies 

Eleven clinical studies included patients with MRSA infections.
9,17-26

 One included patients 

with SSTIs and pneumonia and the median age of included  patients was greater than 18 

years of age.
23

 Two clinical studies included adult patients with SSTIs ,
20,22

 and one clinical 

study included adult patients with bacteremia.
24

 Six clinical studies included adult patients 

with MRSA pneumonia.
17-19,21,25,26

 Of these six studies, one study specifically included 

patients above 65 years of age.
18

  

Three clinical studies included adult patients with vancomycin-resistant Enterococcus 

faecium  (VREF) bacteremia.
6,16,27

  

Interventions and Comparators 

Systematic Reviews 

Five SRs were included comparing the effectiveness of linezolid to vancomycin for MRSA 
infections.

1,3,5,12,13
 When reported, the dosage of linezolid ranged from 10mg/kg to 600mg 

every 8 to 12 hours.
1,3,13

 The route of administration was either intravenous or oral in three 
SRs

1,3,13
 and not reported in two SRs.

5,12
The dosage of vancomycin when reported ranged 

from 10mg to 1g every 6 to 24 hours or 1g to 15mg/kg every 12 hours.
1,3,13

  

Three SRs compared the effectiveness of linezolid to daptomycin for VRE infections.
14-16

 

The dose of linezolid when reported was 1200mg per day or 600mg twice per day, but the 

route of administration of linezolid was not reported in any of the SRs.
14-16

 The daptomycin 

dose when reported ranged from 3.7 to 10.4mg/kg/day
15,16

 or 6 to 11.5mg/kg/day.
14

  

Clinical Studies 

Nine clinical studies compared the effectiveness of linezolid to vancomycin for MRSA 

infections.
17-23,25,26

 The dosage of linezolid was 600mg twice a day in five clinical studies,
17-

20,23
 1.2 g per day in one study,

21
  and was not reported in three clinical studies.

22,25,26
 

Linezolid was administered intravenously in four studies, 
17,19,20,22

 orally or intravenously in 

three studies
21,23,25

 and the route of administration was not reported in two studies.
18,26

 The 

reported vancomycin dosages were 15mg/kg every twelve hours
17,19,20

 or ranged from 1 to 

3 g per day.
18,21-23

 Two studies did not report the dose of vancomycin.
25,26

  

Only one clinical study included a comparison of linezolid to vancomycin and daptomycin 

for MRSA infections.
24

 The linezolid dose was 600mg every 12 hours;  the daptomycin dose 

was 6.7±1.8 mg/kg per day , and vancomycin dose was 13.4 ± 4mg/kg per dose.
24

 The 

route of administration of linezolid was not reported.
24

 

Three clinical studies compared linezolid with daptomycin for VRE infections.
6,27,28

 The 

linezolid dose was 600mg twice a day in two clinical studies
6,27

 and not reported in the 

third.
28

 Linezolid was administered either intravenously or orally in one study
6
 and the route 

of administration was not reported in two studies.
27,28

 The dose of daptomycin varied across 

the three studies.
6,27,28

 The median dose was 6.15mg/kg in the first clinical study,
27

 the 

mean dose was 7.9mg/kg in the second study,
6
 and the dose ranged from 6 to 9mg/kg in 

the third study.
28
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One clinical study compared the clinical effectiveness of changing from intravenous to oral 

linezolid to patients receiving intravenous linezolid.
9
 The linezolid doses for both 

intervention groups was not reported.
9
 

Outcomes 

Additional details regarding the interpretation of clinical and microbiological outcomes are 

provided in Appendix 6. 

The outcomes considered in the SRs related to the clinical effectiveness of linezolid  were 
the following: improvement in clinical outcomes (e.g., clinical cure rate, clinical treatment 
success),

1,3,12-16
 microbiological cure rate,

1,3,12-16
 bacterial clearance rate,

3
 mortality,

3,12,14-16
 

treatment success at test-of-cure visit,
5
  relapse rate,

14
 discontinuation due to adverse 

events (AEs),
12

 AEs,
14-16

 and recurrence of VRE bacteremia.
15,16

 

The outcomes considered in the clinical studies were the following: improvement in clinical 

outcomes (e.g., clinical success, clinical cure rate), 
17,19,22,23,25,26

 
20,24

 improvement in 

microbiological outcomes (e.g., microbiological success, microbiological cure rate, 

microbiological efficacy),
17,19

 
23,24

 
20

 adverse events,
17,19,21,23,26-28

 mortality,
6,9,18,21,24,26-28

 

Sequential Organ Failure Assessment (SOFA) scores,
18

 length of stay,
21,22,24,26,27

  

mechanical ventilation days ,
21,26

 duration of treatment,
6,9,21,22

 probability of discharge,
21

 

probability of mortality
21

, number of surgical procedures,
22

 recurrence rate,
6,24

 re-infection 

rate,
24

 treatment failure,
24

 time to 30-day mortality,
25

 hospital discharge,
25

 intensive care 

unit (ICU) discharge,
25

 MRSA re-infection,
25

 MRSA re-admission,
25

 rate of therapy 

change,
25

 persistent vancomycin-resistant Enterococcus faecium  bloodstream infection 

(VREF-BSI),
27

 duration of VREF-BSI,
6,27

 reduction in C-reactive protein level,
9
 reduction in 

platelet count,
9
 and re-administration of an anti-MRSA agent.

9
 

Summary of Critical Appraisal 

Additional details regarding the strengths and limitations of included SRs and clinical 

studies are provided in Appendix 3. 

Systematic Reviews 

Two SRs referenced a protocol, objective or inclusion criteria prior to the conduct of the 

review.
1,3

 A comprehensive literature search was conducted in all eight included systematic 

reviews.
1,3,5,12-16

 However, an appropriate search of the grey literature was only conducted 

in four SRs.
1,5,13,16

 It was unclear whether study selection was done in duplicate in four 

SRs
3,5,12,15

 and data extraction in five SRs.
3,5,12,13,15

  No consensus procedure was 

described to resolve discrepancies during data extraction in one SR.
1
 All included SRs 

provided a list of included studies, but only one SR provided references for excluded 

studies.
1
 Key characteristics of the included studies were adequately provided in six 

SRs.
1,5,12,13,15,16

 Scientific quality was appropriately assessed and considered when 

formulating conclusions in only two SRs.
1,3

  

Meta-analyses were conducted in six SRs.
1,5,13-16

 Publication bias was adequately 

addressed in three SRs with the use of statistical and graphical aids.
14-16

 One SR partially 

addressed publication bias by only using a statistical test,
13

 and one SR reported that 

assessment of publication bias was not performed due to the small number of included 

studies.
1
 Conflict of interest for the included studies was provided in only one SR.

1
 All the 

included studies in the SR were either funded by a pharmaceutical company or had an 

author who had received funding from a pharmaceutical company.
1
 One SR was funded by 
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a pharmaceutical company,
5
 and at least one author in four SRs

3,5,12,15
 had previously 

received fees from pharmaceutical companies. 

Clinical Studies 

The study objectives, patient inclusion and exclusion criteria, intervention, comparators, 

outcomes and main findings were described in all included clinical studies.
6,9,17-28

 Two 

studies failed to provide adequate information regarding the characteristics of included 

patients.
9,23

 All patients were recruited over the same period and were representative of the 

population from which they were recruited. Additionally, in all the included studies, the staff, 

places, and facilities were representative of the treatment of majority of patients.
6,9,17-28

    

With respect to confounding variables, the distribution of principal confounders was similar 

between groups in four clinical studies.
18,20,21,28

 Confounders were statistically different but 

were adequately adjusted for in four clinical studies.
6,25-27

Despite propensity-score 

weighting, two important confounders remained unbalanced in one clinical study.
22

 Two 

clinical studies failed to adequately report key confounding variables 
9,23

 and it is unclear if 

adjustment for confounding occurred during the analyses in three studies .
17,19,24

 Valid and 

reliable outcomes and appropriate statistical tests were used in all clinical studies.
6,9,17-28

 

One included clinical study performed a post hoc analysis, however this analysis was 

clearly reported.
20

 

Compliance with the study intervention was not specifically measured and power 

calculations were not performed in any of the included clinical studies. 
6,9,17-28

 Probability 

values (i.e. p-values) were not adequately reported in four studies 
17,19,20,25

 and statistical 

estimates of variability were not adequately reported in five studies.
20,21,23,24,26

 Adverse 

events associated with the interventions were not considered in three clinical studies 
22,24,25

 

The retrospective nature of seven studies resulted in no patient loss to follow-up.
6,9,18,21,22,26-

28
  There was no randomization, concealment of treatment allocation, attempt to blind study 

participants  to the intervention received or blinding of outcome assessors in ten clinical 

studies due to their retrospective study design.
6,9,18,21,22,24-28

 Concealment of treatment 

allocation was unclear  and patients loss to follow-up were not reported in two RCTs.
17,19

 

One RCT had appropriate randomization, concealment of treatment allocation, blinding of 

participants and outcome assessors.
20

 The prospective case-control study, as defined by 

the study authors, randomized participants into different intervention groups, but there was 

no attempt to conceal treatment allocation or blind participants or outcome assessors and 

loss to follow-up was not reported.
23

 

Summary of Findings 

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Additional details regarding the main findings of included SRs and clinical studies are 

provided in Appendix 4: Table A5 and A6 respectively. 

 

1. What is the comparative clinical effectiveness of linezolid to vancomycin or daptomycin 

in the treatment of bacteremia, bone and joint infections, skin and soft tissue infections, and 

pneumonia caused by methicillin-resistant staphylococcus aureus (MRSA)? 

Bacteremia 
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One review of SRs
3
 and one retrospective cohort study

24
 provided evidence on the clinical 

effectiveness of linezolid compared to vancomycin and daptomycin for MRSA bacteremia.  

The review by Rae et al.
3
 included two SRs on MRSA bacteremia. When reported, the 

linezolid dosage ranged from 10mg/kg to 600mg every 8 to 12 hours and vancomycin 

ranged from 10mg to 1g every 6 to 24 hours. One SR reported no statistically significant 

differences in clinical cure rates and the other reported no difference in mortality between 

the two groups. 

The retrospective cohort study by Usery et al.
24

 evaluated the effectiveness of daptomycin, 

linezolid and vancomycin for MRSA bacteremia. The mean dose of linezolid administered 

was 600mg twice a day and the mean doses of vancomycin and daptomycin were 12.6 ± 4 

mg/kg and 6.7 ± 1.8 mg/kg per dose. Therapeutic drug monitoring was performed in 16 

patients receiving vancomycin, and 42.6% of all levels drawn were below 15 mcg/mL. The 

study found no statistically significant differences between groups receiving daptomycin, 

linezolid, and vancomycin with respect to clinical cure rate, microbiological cure rate , 

recurrence, re-infection, treatment failure, and total length of stay. The linezolid group had 

a longer intensive care unit length of stay, but this failed to reach statistical significance.
24

 

The linezolid group had a higher rate of mortality in comparison to the daptomycin and 

vancomycin groups.
24

  

Skin and Soft Tissue Infections 

Three SRs,
1,5,12

 one RCT,
20

 one retrospective cohort study,
22

 and one randomized case-

control study provided evidence on the clinical effectiveness of linezolid compared to 

vancomycin for SSTIs. 

The first SR, by Yue et al.
1
 included a subgroup analysis on infections due to MRSA. The 

linezolid dosage in the included studies was 600mg every 12 hours and the vancomycin 

dosage was 1000mg or 15mg/kg every 12 hours. Only one included RCT adjusted 

vancomycin dosage based on trough levels. Treatment with linezolid was more effective 

than vancomycin with regards to clinical cure rate (relative risk [RR] 1.09; 95 % confidence 

interval [CI], 1.03 to 1.17; heterogeneity, I
2
= 0%) and microbiological cure rate (RR 1.17; 

95% CI, 1.04 to 1.32; I
2
 = 46%).

1
 

The second SR, by Thom et al.
5
 included network meta-analysis on the comparative 

efficacy of antibiotics for acute bacterial skin and skin structure infections  (ABSSSIs). The 

dosage and duration of treatment was not reported for either group. A sub-group analysis 

was conducted to assess treatment success at the Test-of-Cure visit (TOC: between seven 

and 14 days after the end of the treatment) on confirmed MRSA populations.
5
 There was 

no statistically significant difference in TOC response between patients treated with 

vancomycin and linezolid.
5
 

The third SR, by Tsoulas and Nathwani
12

 included four MAs that assessed the comparative 

effectiveness of linezolid and vancomycin for SSTIs. The dosages and duration of 

treatment for either group was not reported. Three of the four MAs reported statistically 

significant differences in clinical cure rates and microbiological cure rates favouring 

treatment with linezolid. One of the MAs included data on adverse events and reported no 

differences in the risk of adverse events between groups. 

The RCT by Kingsley et al.
20

 evaluated the outcomes in patients with ABSSSIs with 

linezolid or vancomycin.
20

 The linezolid dose administered was 600mg twice a day and 

vancomycin was administered at 15mg/kg twice a day. Vancomycin dosages were adjusted 

to reach a trough concentration of 15 to 20 mcg/mL. Subgroup analyses for patients with 
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MRSA infections revealed no statistically significant differences in linezolid-treated and 

vancomycin-treated groups with regards to clinical cure rate and microbiological efficacy.
20

  

The retrospective cohort study by Eckmann et al.
22

 investigated the comparative efficacy of 

linezolid and vancomycin for SSTIs in patients with peripheral vascular disease (PVD) 

and/or diabetes. The linezolid dosage was not reported. Vancomycin dosage ranged from 

1.92g to 2.88g per day, however it is unclear if dosage was adjusted based on trough 

levels. In patients with PVD and/or diabetes, treatment with linezolid resulted in shorter 

hospital length of stay, total length of treatment, and intravenous length of treatment.
22

 

Though the number of patients requiring surgery in the linezolid group was significantly 

higher, the number of surgeries per patient was not significantly different between groups.
22

 

In patients with PVD, with or without diabetes; the linezolid group had a significantly shorter 

length of stay.
22

 Similarly, in patients with PVD and a lower extremity MRSA complicated 

SSTIs, with or without diabetes ; the linezolid group had a significantly shorter length of 

stay.
22

 

The study by Jindal et al.,
23

 which the authors label as a randomized case-control study, 

included a subgroup analysis on patients with complicated SSTIs. The dose of linezolid 

was 600mg every 12 hours and vancomycin dose was 1g every 12 hours. It is unclear 

whether vancomycin dosage was adjusted based on trough levels. The study found no 

statistically significant differences in success rate or microbiological eradication rates 

between patients treated with linezolid and vancomycin.
23

  

Pneumonia 

Two SRs,
3,13

 two RCTs,
17,19

 four retrospective cohort studies ,
18,21,25,26

 and one randomized 

case-control study provided evidence on the clinical effectiveness of linezolid compared to 

vancomycin for the treatment of MRSA pneumonia.  

The first SR, by Rae et al.
3
 included two reviews comparing linezolid to vancomycin for 

MRSA nosocomial pneumonia. When reported, the linezolid dosage ranged from 10mg/kg 

to 600mg every 8 to 12 hours and vancomycin ranged from 10mg to 1g every 6 to 24 

hours. The SR reported conflicting results, as one SR reported statistically significant 

differences favouring linezolid in clinical cure and bacterial clearance rates and the second 

SR reported no statistically significant difference between groups in clinical success at TOC 

visit in patients with nosocomial or ventilator-associated pneumonia. 

The second SR, by Wang et al.
13

 included a culture-proven MRSA sub-group analysis 

which investigated the comparative efficacy of linezolid and vancomycin in patients with 

MRSA nosocomial pneumonia.
13

 The linezolid dosage administered was 600mg every 12 

hours and vancomycin dosage was 1g or 15mg/kg every 12 hours. Trough levels of 

vancomycin was not monitored in all trials included in the SR.  The SR found no statistically 

significant differences in clinical cure or MRSA eradication rates between the two groups.
13

 

The first RCT, by Liu et al.
17

 evaluated the efficacy and safety of linezolid and vancomycin 

in patients with MRSA pneumonia, stratified by renal function.
17

 Linezolid dosage was 

600mg every 12 hours and vancomycin dosage was 15mg/kg every 12 hours. Vancomycin 

dose was adjusted based on trough levels, however the concentrations were not reported. 

In patients with normal renal function, clinical success at end-of-treatment and 

microbiological success at end-of-treatment and end-of-study were significantly higher in 

the linezolid-treated group in comparison to vancomycin.
17

 Occurrence of acute kidney 

injury was also lower in the linezolid-treated group.
17

 In patients with mild to moderate and 

severe renal impairment, there was no significant difference in clinical success or 
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occurrence of acute kidney injury in patients treated with linezolid compared to 

vancomycin. 

The second RCT, by Equils et al.,
19

 determined whether diabetes affected outcomes in 

patients with MRSA nosocomial pneumonia.
19

 Linezolid dosage was 600mg every 12 hours 

and vancomycin dosage was 15mg/kg every 12 hours. Vancomycin dose was adjusted 

based on trough levels, however the concentrations were not reported. For patients with 

diabetes, clinical and microbiological success rates were significantly higher in patients 

receiving linezolid compared to vancomycin at the end-of-treatment and end-of-study 

visits.
19

 For patients without diabetes, clinical success at end-of-treatment and end-of-study 

were not statistically significant between linezolid- and vancomycin-treated groups, 

however, microbiological success at end-of-treatment was significantly higher in the 

linezolid treated group.
19

 The rates of adverse events were not different between the two 

drug treatment groups in patients with or without diabetes .
19

 

The first retrospective cohort study, by Takada et al.,
18

 determined the effectiveness of 

linezolid and vancomycin in a cohort of elderly patients with MRSA pneumonia.
18

 The 

linezolid dosage was 600mg every 12 hours. The vancomycin dosage was 1 to 2 g per day 

and adjusted to reach a trough concentration between 15 and 20 mcg/mL. 30-day mortality 

rate was significantly higher in the vancomycin (41%) group than the linezolid (0%) group 

(P = 0.02).
18

 The total SOFA scores were significantly lower in the linezolid group, 

representing a decreased risk of mortality (P < 0.01).
18

 SOFA renal scores were 

significantly lower in the linezolid group (P = 0.01). SOFA respiratory, coagulation, hepatic, 

cardiovascular and central nervous system scores were not significantly different between 

the two groups.
18

 

The second retrospective cohort study, by Tong et al.,
21

 compared linezolid and 

vancomycin for the treatment of MRSA pneumonia. The linezolid dose was 1.2g per day. 

Vancomycin dose was 3 g per day and adjusted to reach a trough concentration of 15 to 20 

mcg/mL. No statistically significant differences were noted between groups with respect to 

hospital and ICU length of stay (LOS), mechanical ventilation, adverse events, 

readmission, time to death (if occurred) or duration of treatment.
21

 A significantly higher 

mortality rate was noted in the vancomycin group (P =0.046).
21

 Univariate and multivariate 

subdistribution hazard ratios revealed the linezolid-treated group had a significantly higher 

likelihood of being discharged, resulting in a shorter hospital LOS.
21

 The authors attributed 

the shorter LOS to a switch from intravenous to oral linezolid.
21

 The odds of mortality was 

higher in the vancomycin-treated group than the linezolid-treated group (multivariate odds 

ratio [OR] 1.52; 95% CI, 1.02 to 2.28).
21

 

The third retrospective cohort study, by Caffrey et al.,
25

 analyzed National Veterans 

admitted with MRSA pneumonia. The dosage and duration of treatment was not reported 

for either treatment group. For the primary outcome, time to 30-day mortality, no 

statistically significant differences were found between groups receiving linezolid and 

vancomycin.
25

 Additionally, no statistically significant differences were found for therapy 

change, hospital discharge, discharge from intensive care, intubation, 30-day readmission, 

and 30-day MRSA reinfection.
25

 The linezolid-treated group demonstrated a significantly 

lower rate of therapy change in comparison to the vancomycin-treated group (adjusted 

hazard ratio [aHR] 0.68; 95% CI, 0.48 to 0.96).
25

 Patients treated with linezolid also 

demonstrated a higher clinical success rate ( aHR 0.68; 95% CI, 0.48 to 0.96).
25

 A sub-

group analysis was conducted on patients with microbiology-confirmed MRSA (validated 

sub-group) and patients meeting the clinical criteria for infection (clinical sub-group).
25

 

Linezolid-treated patients in the validated sub-group (aHR 1.46; 95% CI, 1.13 to 1.87) and 



 

 
PEER REVIEW WITH CRITICAL APPRAISAL Linezolid f or the Treatment of  Inf ections: A Rev iew of  the Clinical and Cost -Ef fectiveness 14 

clinical subgroup (aHR 1.25; 95% CI 1.03 to 1.52) also exhibited higher rates of clinical 

success. 
25

 

The last retrospective cohort study, by Peyrani et al.
26

 evaluated the efficacy of linezolid 

versus vancomycin in patients with ventilator-associated pneumonia (VAP) due to MRSA. 

The dosages of linezolid and vancomycin were not reported, however, vancomycin trough 

levels were monitored.  Overall trough levels were 21 ± 11 mcg/mL. After adjusting for 

confounding, the linezolid-treatment group had significantly higher rate of clinical success 

in comparison to the vancomycin-treated group.
26

 Patients in the linezolid-treated group 

were more likely to reach clinical success by day 14 than the vancomycin-treated group 

(RR 1.24; 95% CI, 1.06 to 1.32).
26

 The adjusted number needed to treat with linezolid to 

attain an additional case of clinical success was six.
26

 There were no statistically significant 

differences in unadjusted secondary outcomes between the two groups with respect to 

mortality, adverse events (e.g., thrombocytopenia, anemia and nephrotoxicity), and 

resource utilization (e.g., days on mechanical ventilation, ICU LOS, and hospital LOS).
26

 

The study by Jindal et al.
23

 included a subgroup analysis on patients with MRSA 

pneumonia. The dosages for linezolid and vancomycin were not reported. The study  

found no statistically significant differences in success rates or microbiological eradication 

rates between the two groups.
23

  

Bone and Joint Infections 

No relevant evidence regarding the clinical effectiveness of oral or intravenous linezolid for 

the treatment of bone and joint infections  due to MRSA was identified; therefore, no 

summary can be provided.  

2. What is the comparative clinical effectiveness of linezolid to daptomycin in the 

treatment of bacteremia, bone and joint infection, infective endocarditis, intraabdominal 

infections, and skin and soft tissue infections caused by vancomycin-resistant enterococci 

(VRE)? 

Bacteremia 

Three SRs with MAs
14-16

 and three retrospective cohort studies
6,27,28

 were identified that 

provided evidence for the clinical effectiveness of linezolid compared to daptomycin for the 

treatment of bacteremia caused by VRE. 

In the first SR, by Zhao et al.,
14

 the daptomycin dosage ranged from 6 to 11.5mg/kg/day 

and when reported, the linezolid dosage was 1200mg per day. The SR  found no 

statistically significant differences in daptomycin-treated patients and linezolid-treated 

patients with respect to crude overall mortality, clinical cure rate, microbiological cure rate 

and relapse rate of VRE bloodstream infection (VRE-BSI).
14

 Additionally, there were no 

differences between groups with respect to incidence of thrombocytopenia and rate of 

creatine phosphokinase (CPK) elevation.
14

 This SR was distinct from the other two
15,16

 in 

that low-quality conference abstracts were excluded, and only studies that included 

daptomycin doses of ≥6 mg/kg/day were included.
14

 

In the second SR, by Balli et al.,
15

 the dosages of daptomycin and linezolid when reported 

were 3.7 to 10.4mg/kg/day and 600mg twice a day. The study found that patients in the 

daptomycin-treated group had significantly higher 30-day all-cause mortality, infection-

related mortality and overall mortality when compared to linezolid-treated patients.
15

 After 

adjusting for confounders, in-hospital mortality was no longer significant between the two 

groups, but 30-day all-cause mortality was still significantly greater in patients who received 
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daptomycin versus linezolid.
15

 No significant differences were demonstrated in clinical cure 

rates, microbiological cure rates and recurrence of VRE bacteremia.
15

 Additionally, there 

were no differences in the occurrence of adverse events between the two groups.
15

 

In the third SR, by Chuang et al.,
16

 the dosages of daptomycin and linezolid when reported 

were 3.7 to 10.4 mg/kg/day and 600mg twice a day. The SR found that  

daptomycin was associated with significantly higher mortality in comparison to linezolid and 

this remained significant after adjusting for confounding factors. The VRE-relapse rate was 

higher in the daptomycin group.
16

 No significant differences were found  between groups 

for short-term and long-term mortality, clinical cure rates, microbiological cure rates and 

adverse events.
16

 

In the first retrospective cohort study, by Britt et al.,
27

 patients were administered 600mg of 

linezolid twice a day and median dose of daptomycin was 6.15mg/kg. \The linezolid-treated 

group demonstrated higher 30-day mortality, infection-related mortality, persistent VREF-

BSI, hospital mortality, median duration of VREF-BSI and median duration of hospital 

length of stay compared to the daptomycin-treated group.
27

 Sub-group analyses on 

patients with infective endocarditis revealed 30-day and 60-day mortality was significantly 

higher in the linezolid-treated group.
27

 In patients without endocarditis, there was no 

significant difference between treatment groups.
27

 Adverse events were not significantly 

different between treatment groups.
27

 

In the second retrospective cohort study, by Suleyman et al.,
6
 the daptomycin dose ranged 

from 6 to 10mg/kg and 600mg of linezolid was administered every 12 hours. The study 

found no statistically significant difference in 90-day all-cause mortality between the 

linezolid-treated and daptomycin-treated groups after adjusting for confounding (receipt of 

chemotherapy, neutropenia and renal replacement therapy).
6
 Additionally, length of stay, 

recurrence within 30-days and antibiotic duration were not significantly different between 

groups.
6
 

In the third retrospective cohort study, by Chuang et al., 
28

  the dosages and duration of 

treatment was not reported for either intervention group. The study found that 14-day all-

cause mortality and infection-related mortality were significantly higher in the daptomycin-

treated group in comparison to the linezolid-treated group.
28

 No significant differences were 

reported with respect to 28-day all-cause mortality, elevated CPK levels and 

thrombocytopaenia.
28

 Higher daptomycin dose (≥9 mg/kg) and linezolid independently 

predicted lower mortality in comparison to a lower daptomycin dos e (6 to 9 mg/kg).
28

 

However, there were no significant differences in 14-day all-cause mortality between 

patients treated with a higher daptomycin dose and linezolid.
28

 The propensity score 

matched subgroup analysis also reported that mortality was significantly lower in patients 

treated with linezolid compared to lower dose daptomycin, but not higher dose 

daptomycin.
28

 

Bone and Joint Infections, Skin and Soft Tissue Infections, Infective Endocarditis, and Intra -

abdominal Infections 

No relevant evidence regarding the clinical effectiveness of oral or intravenous linezolid for 

the treatment of bone and joint infections, skin and soft tissue infections, infective 

endocarditis, and intra-abdominal infections due to VRE infections was identified. 

3. What is the cost-effectiveness of using intravenous or oral linezolid compared to 

daptomycin for the treatment of methicillin-resistant staphylococcus aureus (MRSA) or 

vancomycin-resistant enterococci (VRE)? 
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No relevant evidence regarding the cost-effectiveness of using intravenous or oral linezolid 

compared to daptomycin for the treatment of MRSA or VRE infections was identified.  

4. What is the clinical effectiveness of oral versus intravenous linezolid for the treatment 

of infections? 

One small retrospective cohort study was identified that provided evidence on the clinical 

effectiveness of switching from intravenous linezolid to oral linezolid in patients with MRSA 

infections.
9
 Dosage and duration of treatment were not reported for either intervention 

group. There were no statistically significant differences in patients who switched to oral 

linezolid therapy in comparison to those who continued to receive intravenous linezolid with 

respect to duration of treatment, reduction in C-reactive protein, platelet count, re-

administration of an anti-MRSA within 90 days of hospital discharge, and death within 28 

days after discharge.
9
 

5. What is the cost-effectiveness of oral versus intravenous linezolid for the treatment of 

infections? 

No relevant evidence regarding the cost-effectiveness of oral versus intravenous linezolid 

for the treatment of infections was identified.  

Limitations 

All the studies included in the body of evidence had substantial methodological limitations.  

The preponderance of evidence was retrospective in nature. Three SRs included only 

retrospective cohort studies,
14-16

 and ten primary clinical studies were retrospective cohort 

studies.
6,9,18,21,22,24,25,27,28

 Due to the retrospective nature of the study design, there is a 

possibility that the patient population may not be representative of the intended target 

population and the effect of all influencing variables may not have been adequately 

adjusted for during the analyses..
18

 The reasons for the decisions to prescribe linezolid, 

vancomycin or daptomycin, alter doses and switch from one antibiotic to another are 

unknown as they are at the discretion of attending physician. In addition to introducing 

selection bias,
18

 it limits the repeatability and reproducibility of the study. 

The serum levels of vancomycin levels need to be monitored to ensure adequate 

concentrations are being administered.
13

 Serum trough concentrations of 15 to 20 mcg/mL 

are recommended for serious infections.
24

  Suboptimal concentrations of vancomycin 

would reduce its success rate and favour treatment with linezolid.
13

 Several trials included 

in the SRs by Wang et al.
13

 and Yue et al.,
1
  did not monitor serum vancomycin 

concentrations. It is unclear whether monitoring of serum concentrations occurred in the 

trials included in three SRs
3,5,12

 and three clinical studies.
22,23,25

 For daptomycin, the 

minimum guideline recommended dose is 6mg/kg daily and doses administered below this 

level may result in treatment failure.
24

 The daptomycin doses ranged from 3.7 to 10.4mg/kg 

per day in  the SRs by Balli et al.
15

 and Chuang et al.
16

 The lower range of doses included 

in the SRs may favour treatment with linezolid. Additionally, the dose of daptomycin was 

not reported in the cohort study by Chuang et al.
28

 The inadequate reporting of treatment 

doses, failure to monitor vancomycin dosing and potential suboptimal dosing makes it 

challenging to determine the clinical effectiveness across treatment groups. 

In one RCT,
20

 the MRSA subgroup analysis contained a small sample size; therefore, it 

was underpowered to detect a difference in clinical and microbiological cure rates between 

the intervention groups. In the prospective randomized case-control study
23

 there was no 

concealment of treatment allocation or blinding of patients and investigators. Liu et al.
17
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and Equils et.
19

 were analyses of the same RCT
29

, while Eckmann et al.
22

 was an analysis 

of a retrospective cohort study. Three SRs included open-label RCTs in addition to double-

blind RCTs
1,5,13

 and two SRs failed to provide adequate details on the publications included 

in the reviews.
3,12

 One SR conducted a network meta-analysis using a fixed effects model.
5
 

The limitation of this methodology is that it assumes the relative treatment effect is uniform 

across studies. However, this assumption is violated in the presence of heterogeneity.
5
 

There was also substantial heterogeneity across the patient populations included the 

publications with respect to age, comorbidities, dose, and duration of treatment and type of 

infection. The SR by Yue et al.
1
 included one RCT with patients less than 12 years of age 

with MRSA infections and one RCT with a mixed population over the age of 13 years. 

Furthermore, the definition of clinical success, duration of treatment, and doses of 

vancomycin and daptomycin varied, making comparisons in outcomes across studies 

challenging. One study defined clinical success as discharge by day 14 after initiation of 

treatment, in the absence of therapy change, death or intubation.
25

 Clinical success 

included cure or improvement in three studies
17,19,22

 and one study considered the clinical 

cure rate as clinical success.
23

 Skin and soft tissue infections encompassed different types 

of infections including impetigo, cellulitis, abscesses, and necrotising skin and soft tissue 

infections.
1,5,20

  

The influence of pharmaceutical companies on the study findings cannot be ruled out. The 

funding for the three RCTs,
17,19,20

 one SR,
5
 and one retrospective cohort study

26
 came from 

pharmaceutical companies. At least one author in four SRs
3,5,12,15

 and eight clinical studies 

declared conflicts of interest relating to funding received from pharmaceutical companies 

All the included RCTs in one SR were funded by pharmaceutical companies or had an 

author who had received funding.
1
  

One small clinical study (n= 73) was included in the body of evidence assessing the 

comparative clinical effectiveness of intravenous compared to  oral linezolid.
9
 The study 

was conducted in Japan and failed to provide sufficient information on patient 

characteristics and the rationale for changing the mode of administration, limiting the 

generalizability of the study findings. 

Adults were the patient population in a large proportion of the included studies. Therefore, 

the results may not be generalizable to the paediatric population.  None of the included 

clinical studies were conducted in Canada, and therefore, the findings from the included 

studies may not be generalizable to the Canadian population.  

No relevant evidence was identified regarding the clinical effectiveness of oral or 

intravenous linezolid for the treatment of bone and joint infections due to MRSA, the clinical 

effectiveness of oral or intravenous linezolid for the treatment of bone and joint infections, 

skin and soft tissue infections, infective endocarditis, and intra-abdominal infections due to 

VRE infections, the cost-effectiveness of using intravenous or oral linezolid compared to 

daptomycin for the treatment of MRSA or VRE infections or the cost-effectiveness of oral 

versus intravenous linezolid for the treatment of infections. 

Conclusions and Implications for Decision or Policy Making 

This report identified evidence for the clinical effectiveness of linezolid compared to 

vancomycin or daptomycin for MRSA infections, the clinical effectiveness of linezolid 

compared to daptomycin for VRE infections, and the clinical effectiveness of oral versus 

intravenous linezolid for infections. Specific findings were as follows : 
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The findings from one SR
3
 and one retrospective cohort study

24
 suggest that there is no 

difference in clinical cure rates  between patients treated with linezolid in comparison to 

daptomycin and vancomycin for MRSA bacteremia. No difference in mortality was observed 

in the SR, but the linezolid group experienced higher rates of mortality in the retrospective 

cohort study.   

Three SRs,
1,5,12

 one RCT,
20

 one retrospective cohort study,
22

 and one randomized case-

control study
23

 provided evidence on the clinical effectiveness of linezolid for skin and soft 

tissue infections. In general, the evidence favoured treatment with linezolid. However, it is 

likely that suboptimal concentrations of vancomycin due to inadequate monitoring of trough 

levels attributed to these results.  

Evidence from two SRs,
3,13

 two RCTs,
17,19

 four retrospective cohort studies,
18,21,25,26

 and 

one randomized case-control study provided conflicting evidence regarding the comparative 

clinical effectiveness of linezolid to vancomycin for the treatment of MRSA pneumonia.  

Three SRs with MAs
14-16

 and three retrospective cohort studies
6,27,28

 provided evidence for 

the comparative clinical effectiveness of linezolid to daptomycin for the treatment of 

bacteremia caused by VRE. The evidence suggests that there is no difference in outcomes 

between patients receiving linezolid and high-dose daptomycin. 

Evidence from one small retrospective study (n =73) from Japan suggests that the clinical 

outcomes between patients receiving intravenous linezolid and those changed from 

intravenous to oral linezolid are comparable. The small sample size, inadequate information 

on patient characteristics and study methodology limit generalizability of these findings 

outside the Japanese context. 

No relevant evidence was identified regarding the clinical effectiveness of oral or 

intravenous linezolid for the treatment of bone and joint infections due to MRSA. There was 

no evidence identified assessing the clinical effectiveness of oral or intravenous linezolid for 

the treatment of bone and joint infections , skin and soft tissue infections, infective 

endocarditis, and intra-abdominal infections due to VRE infections . Furthermore, no 

evidence was identified regarding the cost-effectiveness of using intravenous or oral 

linezolid compared to daptomycin for the treatment of MRSA or VRE infections or the cost-

effectiveness of oral versus intravenous linezolid for the treatment of infections . 

In general, due to variation in study findings and lack of high quality comparative trials, the 

comparative clinical effectiveness of linezolid over vancomycin or daptomycin for the 

treatment of MRSA infections and daptomycin for VRE infections remains uncertain. 

Further high- quality RCTs and cost-effectiveness studies, preferably in a Canadian    

setting, and divested from pharmaceutical influence are needed to ascertain the 

comparative clinical effectiveness and cost-effectiveness of linezolid compared to 

vancomycin or daptomycin for the treatment of MRSA and VRE infections.  
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

844 citations excluded 

47 potentially relevant articles retrieved 

for scrutiny (full text, if available) 

0 potentially relevant 
reports retrieved from 

other sources (grey 
literature, hand search) 

47 potentially relevant reports 

25 reports excluded: 

-irrelevant population (5) 
-irrelevant intervention (2) 
-irrelevant comparator (4) 

-irrelevant outcomes (3) 
-already included in at least one of the 
selected systematic reviews (4) 

-other (review articles, editorials)(7) 

 

22 reports included in review 

891 citations identified from electronic 

literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table A1: Characteristics of Included Systematic Reviews and Meta-Analyses 

Author, 

Publication 
Year, Country 

Types and 

Numbers of 
Primary Studies 

Included 

Population 

Characteristics 

Intervention(s) Comparator(s) Clinical 

Outcomes 

Linezolid vs. Vancomycin or Daptomycin for MRSA Infections 

Rae et al. 2016
3
 

United Kingdom 

Systematic 
reviews, n= 4 
relevant to linezolid 

Patients with 
MRSA infections ( 
pneumonia, SSTIs, 
and bacteremia) 

Linezolid 
 
Route of 
administration: IV 
or oral 

Vancomycin Primary: 

Clinical and 
microbiological 
cure rates, 
mortality  

Yue et al. 2016
1
 

China 

RCTs; n = 6 
relevant to MRSA 

Individuals of any 
age with MRSA 
skin and soft tissue 
infections  
 
 

Linezolid with or 
without a co-
intervention 
 
Route of 
administration: IV 
or oral 

Vancomycin by any 
route with or 
without a co-
intervention 

Primary: clinical 
cure rate, 
microbiological 
cure rate 
 

Thom et al. 2015
5
 

United Kingdom 

and United States 

RCTs, n = 4 with 
direct comparisons 
in NMA 
 
 

Adults with 
ABSSSI; MRSA 
sub-group analysis 
 
 

Vancomycin Linezolid 
 
Route of 
administration: NR  

Primary: Test of 
Cure visit 

Tsoulas and 

Nathwani 2015
12

 

Greece and 

United Kingdom 

MAs; n = 4 relevant 
to linezolid and 
MRSA infections 

Patients with 
MRSA SSTIs 

Linezolid 
 
Route of 
administration: NR 

Vancomycin or 
vancomycin with β-
lactams 
 

Primary: Clinical 
outcomes (e.g. 
clinical cure, 
clinical treatment 
success (e.g., 
clinical cure, 
clinical treatment 
success) , 
microbiological 
cure, adverse 
events 

Wang et al. 2015
13

 

China 

RCTs; n = 9  Patients with 
nosocomial 
pneumonia; 
culture-proven 
MRSA infection 

Linezolid 
 
Route of 
administration: IV 
or oral 

Vancomycin Primary: 
Clinical cure and 
microbiological 
eradication 

Linezolid vs. Daptomycin for VRE Infections 

Zhao et al. 2016
14

 

China and United 

States 

Retrospective 
cohort studies,  
n = 11 

Patients with VRE-
BSI 
 
 

Daptomycin, ≥6 
mg/kg/day   

Linezolid 
 
Route of 
administration: NR 

Primary: crude 
overall mortality 
(including all-
cause, infection-
related, in-hospital 
or 30-day mortality) 
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Table A1: Characteristics of Included Systematic Reviews and Meta-Analyses 

Author, 
Publication 

Year, Country 

Types and 
Numbers of 

Primary Studies 

Included 

Population 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Secondary: clinical 
cure, 
microbiological 
cure, relapse rate 
of VRE-BSI, 
adverse events 
(thrombocytopenia 
and CPK elevation)  

Balli et al. 2014
15

 

Australia and 

Greece 

Retrospective 
cohort studies,  
n = 10 

Patients >18 years 
of age with VRE 
bacteremia 

Daptomycin Linezolid 
 
Route of 
administration: NR 

Primary: 30-day all-
cause mortality 
 
Secondary: 
infection-related 
mortality, in-
hospital mortality, 
clinical cure, 
microbiological 
cure, rate of 
relapse/recurrence 
of VRE bacteremia, 
adverse events 

Chuang et al. 

2014
16

 

Taiwan 

Retrospective 
cohort studies, n = 
13 

Patients with VRE 
bacteremia 

Daptomycin Linezolid 
 
Route of 
administration: NR 

Primary: mortality; 
long-term (30 day, 
overall in-hospital) 
or short-term (14 
day, end of 
therapy, within 7 
days after end of 
therapy, infection-
related) 
 
Secondary: clinical 
cure, 
microbiological 
cure 

ABSSSI = acute bacterial skin and skin structure inf ections; CPK = creatine phosphokinase; IV = intrav enous; MRSA = methicillin-resistant Staphylococcus aureus; NMA 

= network meta-analy sis; NR = not reported;  RCT = randomized controlled trial; SSTIs = skin and sof t tissue inf ections; VRE = v ancomy cin-resistant Enterococcus;  VRE-

BSI = bloodstream inf ection caused by  v ancomy cin-resistant enterococci. 
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Table A2: Characteristics of Included Clinical Studies 

Author, 
Publication 

Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Linezolid vs. Vancomycin or Daptomycin for MRSA Infections 

Liu et al. 2017
17

 

United States 

 

 

Randomized 
controlled trial 
 

Adults (18 years 
and older) with 
documented 
hospital-acquired 
or health-care 
associated 
pneumonia 
 
Linezolid, n = 209 
 
Vancomycin, n = 
196 

Linezolid 
 
Dosage: 600mg 
every 12 hours 
 
Route of 
administration: IV  
 

Vancomycin 
 
Dosage: 15 mg/kg 
every 12 hours 

Primary: clinical and 
microbiological 
success rate 
 
Secondary: 
Nephrotoxicity 

Takada et al. 

2017
18

 

Japan 

Single- Centre, 
Retrospective 
Cohort  

Adults (65 years 
and older) 
hospitalized with 
confirmed MRSA 
pneumonia 
 
Linezolid, n = 11 
 
Vancomycin, n = 
17 

Linezolid 
 
Dosage: 600mg 
every 12 hours  
 
Route of 
administration: NR 

Vancomycin 
 
Dosage: 1-2 g per 
day 

Primary: 30-day 
mortality 
 
Secondary: SOFA 
total, respiratory, 
renal, coagulation, 
hepatic, 
cardiovascular, and 
CNS  scores at day 
1,3,7, and 14 

Equils et al. 

2016
19

 

United Kingdom 

and United States 

Randomized 
controlled trial 

Adults (18 years 
and older) with 
nosocomial 
pneumonia 
acquired after 48 
hours in an 
inpatient 
healthcare or 
chronic-care facility 
or after recent 
hospitalization 
 
Linezolid, n = 87 
 
Vancomycin, n = 
96 

Linezolid 
 
Dosage: 600mg 
every 12 hours 
 
Route of 
administration: IV  

Vancomycin 
 
Dosage: 15 mg/kg 
every 12 hours 

Primary: clinical and 
microbiological 
success rate 
 
Secondary: adverse 
events 

Kingsley et al. 

2016
20

 

United States 

 

Randomized, 
double-blind, 
Phase 2 study 

Adults (18 years 
and older) with a 
diagnosis of 
ABSSSI; MRSA 
subgroup analysis 
 
Linezolid, n = 77 
 

Linezolid 
 
Dosage: 600mg 
twice a day 
 
Route of 
administration: IV  

Vancomycin 
 
Dosage :15mg/kg 
twice a day 

Primary: Clinical 
success and 
microbiological 
efficacy 
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Table A2: Characteristics of Included Clinical Studies 

Author, 
Publication 

Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Vancomycin, n =98  
 

Tong et al. 2016
21

 

United States 

Single-Centre, 
Retrospective 
Cohort  

Adults (18 years 
and older) with 
MRSA pneumonia 
 
Linezolid, n = 150 
 
Vancomycin, n =77  
 

Linezolid 
 
Dosage: 1.2 g per 
day 
 
Route of 
administration: IV 
or oral 

Vancomycin 
 
Dosage: 3 g per 
day 

Primary: median 
LOS 
 
Secondary: ICU 
LOS, treatment 
duration, 
mechanical 
ventilation duration, 
nephrotoxicity, 
thrombocytopenia, 
all-cause mortality 
rate, 30-day 
readmission 

Eckmann et al. 

2015
22

 

Germany, United 

Kingdom and 

United States 

Multi-centre, 
retrospective 
cohort study 

Patients (18 years 
and older) 
hospitalized with 
documented MRSA 
cSSTI 
 
Linezolid, n = 277 
 
Vancomycin, n 
=258 
 
 

Linezolid 
 
Dosage: Not 
reported 
 
Route of 
administration: IV  

Vancomycin 
 
Dosage: 1.92g to 
2.88g  per day 

Primary: hospital 
length of stay( total 
and by type of 
hospital unit) 
 
Secondary: MRSA-
targeted LOT, 
number of cSSTI 
related surgical 
procedures required 
during 
hospitalization 

Jindal, Jain and 

Maitra 2015
23

 

India 

Randomized case- 
control study 

Patients with 
confirmed MRSA 
pneumonia, cSSTI, 
and sepsis 
 
Linezolid, n = 130 
 
Vancomycin, n =61 
 

Linezolid 
 
Dosage: 600mg 
every 12 hours 
 
Route of 
administration: IV 
or oral 

Vancomycin 
 
Dosage: 1g every 
12 hours 

Primary: clinical and 
microbiological 
outcome 
 
Secondary: adverse 
events 

Usery et al. 2015
24

 

United States 

 

Single- Centre 
Retrospective 
Cohort 

Adults (18 years or 
older) diagnosed 
with MRSA 
bacteremia 
receiving at least 7 
consecutive days 
of treatment 
 
Linezolid, n = 15 
 
Vancomycin, n =54 
 

Linezolid 
 
Dosage: 600mg 
every 12 hours 
 
Route of 
administration: NR 

Daptomycin  
 
Dosage: 6.7 ± 1.8 
mg/kg per day 
 
Vancomycin 
 
Dosage: 13.4 ± 4 
mg/kg per dose 
 

Primary: clinical 
cure rate 
 
Secondary: 
microbiologic cure 
rate, recurrence, re-
infection, treatment 
failure, LOS 
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Table A2: Characteristics of Included Clinical Studies 

Author, 
Publication 

Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Daptomycin, n = 53 

Caffrey et al. 

2014
25

 

United States 

 

 

Multi-centre 
Retrospective 
Cohort 

Adults 18 years or 
older with MRSA 
pneumonia 
receiving at least 3 
days of treatment 
 
Linezolid, n = 328 
 
Vancomycin, n 
=4,943 

Linezolid 
 
Dosage: not 
reported 
 
Route of 
administration: IV 
or oral 

Vancomycin 
 
Dosage: not 
reported 

Primary: Time to 30-
day mortality 
 
Secondary: therapy 
change, hospital 
discharge, intensive 
care unit discharge, 
intubation, 30-day 
readmission ,30-day 
MRSA reinfection, 
clinical success 
 

Peyrani et al. 

2014
26

 

United States 

Multi-centre 
Retrospective 
Cohort 

Adults in the ICU 
with ventilator-
associated 
pneumonia due to 
MRSA 
 
Linezolid, n = 101 
 
Vancomycin, n =87 

Linezolid 
 
Dosage: not 
reported 
 
Route of 
administration: NR 

Vancomycin 
 
Dosage: not 
reported 

Primary: Clinical 
success 
 
Secondary: 
Mortality, safety, 
resource utilization 

Linezolid vs. Daptomycin for VRE Infections 

Britt et al. 2017
27

 

United States 

Multi-centre 
retrospective 
propensity score-
matched cohort 
study 

Hospitalized adult 
patients with ≥1 
blood culture 
positive for VREF 
and treated with 
daptomycin or 
linezolid for ≥2 
days 
 
Daptomycin,  
n = 853 
 
Linezolid, n = 853 

Daptomycin 
 
Median dose:  
6.15 mg/kg;  
IQR, 5.57 to 7.07 

Linezolid 
 
Dosage: 600 mg 
twice daily 
 
Route of 
administration: NR 
 
 

Primary: 30-day all-
cause mortality 
 
Secondary: 
infection-related 
mortality, hospital 
mortality, duration of 
VREF-BSI, 
persistent VREF-
BSI, hospital length 
of stay, adverse 
events 
(thrombocytopenia, 
decrease in platelet 
count ≥50% during 
treatment, CPK 
elevation) 

Suleyman et al. 

2017
6
 

United States 

Single-centre 
retrospective 
cohort study 

Adult patients with 
at least 1 VREF 
positive blood 
culture and signs 
and/or symptoms 
of infection, without 
endocarditis, 

Daptomycin 
 
Mean dose: 7.9 
mg/kg (range, 6 to 
10 mg/kg) 
 
Route of 

Linezolid 
 
Dosage: 600 mg 
every 12 hours 
intravenously or 
orally 

Primary: 90-day all-
cause mortality, 
length of stay, 
bacteremia duration, 
antibiotic duration, 
recurrence 
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Table A2: Characteristics of Included Clinical Studies 

Author, 
Publication 

Year, Country 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

treated with 
daptomycin or 
linezolid for >2 
days 
 
Daptomycin, n = 74 
 
Linezolid, n = 44 

administration: IV 
or oral 

Chuang et al. 

2016
28

 

Taiwan 

Multi-centre 
retrospective 
cohort study 

Patients ≥18 years 
of age with VRE in 
≥1 blood culture 
with fever (body 
temperature 
≥38

o
C) and treated 

with daptomycin 
(≥6 mg/kg) or 
linezolid 
 
Daptomycin,  
n = 141 
 
Linezolid, n = 71 

Daptomycin, ≥6 
mg/kg 
 
Mean dose: NR 

Linezolid 
 
Mean dose: NR 
 
Route of 
administration: NR 

Primary: 14-day all-
cause mortality 
 
Secondary:  
infection-related 
mortality, adverse 
events 
(thrombocytopaenia, 
CPK) 

Oral vs. Intravenous Linezolid 

Tanaka et al. 2016 9 

Japan 
Single-centre, 
Retrospective 
Cohort 

Patients ≥15 years 
of age receiving 
linezolid  
 
n = 73 
 
IV to oral linezolid 
group, n = 21 
 
IV linezolid, n = 52 

IV to Oral Linezolid 
therapy 
 
Mean dose: NR 

IV Linezolid 
therapy 
 
Mean dose: NR 

Primary: CRP level, 
platelet count, re-
administration of 
anti-MRSA agent 
<90 days after 
discharge, death 
<28 days after 
hospital discharge 

ABSSSI = acute bacterial skin and skin structure inf ections;  CNS = central nerv ous sy stem; CPK = creatine phosphokinase ; CRP = C-Reactiv e Protein;  cSSTI = 

complicated skin and sof t tissue inf ection; ICU = intensiv e care unit; IV = intrav enous;  LOS = length of  stay ; LOT = length of  treatment;   MRSA = methicillin-resistant 

Staphylococcus aureus; NR = not reported;  RCT = randomized controlled trial; SOFA Score = Sequential Organ Failure Assessment; VREF = Vancomy cin-resistant 

Enterococcus faecium; VREF-BSI = bloodstream inf ection caused by  v ancomy cin-resistant Enterococcus faecium. 
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Appendix 3: Critical Appraisal of Included Publications 

Table A3: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR10 

Strengths Limitations 

Linezolid vs. Vancomycin or Daptomycin for MRSA Infections 

Rae et al. 2016
3
 

 Objectives and inclusion criteria developed prior to the 
conduct of the review 

 Comprehensive literature search performed, including 
database searching and HTA database 

 List of included studies provided 

 Scientific quality and overall quality of evidence assessed 
using GRADE approach 

 Scientific quality appropriately used to formulate 
conclusions 

 Unclear if there was duplicate study selection and data 
extraction, procedures not specified  

 Restriction by language (English only)  
 No formal grey literature search conducted 

 List of excluded studies not provided 
 Several key characteristics of included SRs not provided for 

all included SRs (i.e., sample size, dosage,  age, 
comorbidities) 

 Conflict of interest and funding for included SRs not 
reported 

 Source of funding for review not reported 

 Three of the contributing authors had conference 
attendance supported by pharmaceutical companies, one of 
the contributing authors received fees for consulting from 
pharmaceutical companies and is a member of a company’s 
Data Review Committee 

Yue et al. 2016
1
 

 Protocol developed prior to the conduct of the review 

 Comprehensive literature search performed, including 
database searching, trial registry searching and grey 
literature sources  

 No language or date restrictions  
 Study selection by two independent reviewers, 

discrepancies resolved by a third reviewer 

 Data extraction by two independent reviewers  
 List of included and references for excluded studies  

 Several key characteristics of included studies provided 
(e.g., mean age, sex, sample size, and treatment duration) 

 Scientific quality assessed using Cochrane Collaboration 
tool for assessing risk of bias and used appropriately when 
formulating conclusions 

 Clinical appropriateness of combining studies was 
considered; statistical heterogeneity was assessed using I

2
 

statistic and results were pooled using a random -effects or 
fixed-effects model in the presence or absence of significant 
heterogeneity respectively 

 Publication bias not assessed due to small number of 
included studies  

 Review authors declared no conflict of interest and declared 
sources of funding  

 
 

 No consensus procedure specified to resolve discrepancies 
during data extraction 

 All the included studies were either funded by 
pharmaceutical companies or were authored by individuals 
who had received contributions from pharmaceutical 
companies  
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Table A3: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR10 

Strengths Limitations 

Thom et al. 2015
5
 

 Comprehensive literature search performed, including 
comprehensive database searching, trial registry searching 
and grey literature sources  

 List of included studies provided 

 Several key characteristics of included studies provided  
 Cochrane risk of bias tool used to assess scientific quality of 

included trials  
 

 No reference to a protocol, ethics approval, or 
predetermined research objectives to indicate that the 
research question and inclusion criteria were established a 
priori 

 Unclear if duplicate study selection and data extraction 
occurred, procedure not reported 

 Restriction by language (English only) 

 List of excluded studies not provided 

 Dosage and duration of treatment not provided 
 Critical appraisal of trials reported in abstracts not 

conducted 

 Scientific quality of included studies not considered when 
formulating conclusions 

 No assessment of heterogeneity 

 No assessment of publication bias  
 Conflict of interest and funding sources not reported for the 

included studies 

 The review was funded by a pharmaceutical company; one 
author is employed by a pharmaceutical company and one 
is a paid consultant for numerous pharmaceutical 
companies 

Tsoulas and Nathwani 2015
12

 

 Comprehensive literature search of electronic databases 

 List of included studies provided 
 Several key characteristics of included meta-analyses 

provided ( e.g., treatment, comparators, disease and 
number of included publications) 

 Authors declare source of funding for the review 

 No reference to a protocol or predetermined research 
objectives to indicate that the research question and 
inclusion criteria were established a priori 

 Unclear if duplicate study selection and data extraction 
occurred 

 No formal assessment of grey literature  
 Restriction by language (English only) 

 List of excluded studies not provided 

 Some key characteristics of meta-analyses not provided 
(e.g., patient population, dosage of interventions, and 
duration of treatment) 

 Scientific quality of studies was not assessed or used 
appropriately to formulate conclusions 

 Unable to determine appropriateness of combining data 
from the meta-analyses as methods not clearly described 

 Conflict of interest and funding source for included studies 
not clearly reported 

 One of the study authors has been on the advisory boards 
for numerous pharmaceutical companies and has also 
received research and lecture funds from them 

Wang et al. 2015
13

 

 Comprehensive literature search performed, including 
database searching and grey literature sources  

 No reference to a protocol, ethics approval, or 
predetermined research objectives to indicate that the 
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Table A3: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR10 

Strengths Limitations 

 Duplicate study selection by two independent reviewers with 
disagreements resolved by consensus 

 List of included studies provided 

 Several key characteristics of included studies provided  
 Modified Jadad scale used to assess the scientific quality of 

included studies 

 Clinical appropriateness of combining studies was 
considered; statistical heterogeneity was assessed using I

2
 

statistic and results were pooled using a random -effects or 
fixed-effects model in the presence or absence of significant 
heterogeneity respectively 

 Authors declared no conflict of interest for the review  

research question and inclusion criteria were established a 

priori 
 Restriction by language ( English only) 

 Unclear if data extraction performed by two independent 
reviewers 

 List of excluded studies not provided 

 Some key characteristics of included studies not provided ( 
e.g., sex, and comorbidities) 

 Scientific quality of studies not used appropriately in 
formulating conclusions 

 Publication bias assessed using only statistical tests and no 
graphical aids 

 Conflict of interest and funding sources not reported for the 
included studies 

 

Linezolid vs. Daptomycin for VRE Infections 

Zhao et al. 2016
14

 

 Comprehensive literature search performed, including 
database and trial registry searching 

 Study selection and data extraction performed by two 
independent reviewers, with a third resolving conflicts  

 List of included studies provided 

 Clinical appropriateness of combining studies was 
considered; statistical heterogeneity was assessed us ing I

2
 

statistic and results were pooled using a random -effects 
model 

 Likelihood of publication bias was assessed by a funnel plot 
and Egger’s test 

 Review authors declared no conflict of interest 

 No reference to a protocol, ethics approval, or pre-
determined research objectives to indicate that the research 
question and inclusion criteria were established a priori 

 No formal grey literature search conducted 
 List of excluded studies not provided 

 Some key characteristics of included studies not provided 
(e.g., patient characteristics, length of follow-up) 

 Dosage of linezolid not available in 3/11 studies  

 Scientific quality of included studies was not formally 
assessed or adequately considered in the analysis and 
conclusions of the review 

 Conflict of interest not reported for the included studies 

Balli et al. 2014
15

 

 Comprehensive literature search performed, including 
database and trial registry searching, and hand-searching of 
reference lists 

 List of included studies provided 

 Key characteristics of included studies provided in 
supplementary material 

 Clinical appropriateness of combining studies was 
considered; statistical heterogeneity was assessed using I

2
 

statistic and results were pooled using a random -effects or 
fixed-effects model in the presence or absence of significant 
heterogeneity respectively 

 Likelihood of publication bias was assessed by a funnel plot 
and Egger’s test 

 Review authors declared conflicts of interest 

 No reference to a protocol, ethics approval, or pre-
determined research objectives to indicate that the research 
question and inclusion criteria were established a priori 

 No formal grey literature search conducted 

 Unclear whether study selection and data extraction done in 
duplicate; procedures not specified 

 List of excluded studies not provided; references for some, 
but not all, excluded studies provided in the methods 
section 

 Scientific quality of included studies was not formally 
assessed or adequately considered in the analysis and 
conclusions of the review 

 One review author reported receiving research support, 
travel grants, and honoraria from pharmaceutical 
companies 

 Conflict of interest not reported for the included studies 
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Table A3: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR10 

Strengths Limitations 

Chuang et al. 2014
16

 

 Comprehensive literature search performed, including 
database and trial registry searching, and hand-searching of 
reference lists and relevant annual meeting abstracts  

 Study selection and data extraction performed by two 
independent reviewers 

 List of included studies provided 
 Key characteristics of included studies provided in 

supplementary material 

 Scientific quality of included studies assessed using 
SIGN50 

 Scientific quality considered in formulation of conclusions 

 Clinical appropriateness of combining studies was 
considered; statistical heterogeneity was assessed using I

2
 

statistic and results were pooled using a random -effects 
model 

 Likelihood of publication bias was assessed by a funnel plot 
and Egger’s test 

 Review authors declared no conflict of interest 

 No reference to a protocol, ethics approval, or pre-
determined research objectives to indicate that the research 
question and inclusion criteria were established a priori 

 Method for resolving conflicts between reviewers during 
study selection and data extraction not provided 

 List of excluded studies not provided 
 Scientific quality of included studies not reported beyond 

indication that none were classified as being high quality; 
one study excluded on the basis of having “unacceptable 
quality” p. 3 

 Conflict of interest not reported for the included studies 
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GRADE = Grading of  Recommendations, Assessment, Dev elopment and Ev aluation; HTA = health technology  assessment ; MRSA = methicillin-resistant Staphylococcus 

aureus;  SIGN = Scottish Intercollegiate Guidelines Network; SR = sy stematic rev iew 

Table A4: Strengths and Limitations of Clinical Studies using Downs and Black Checklist11  

Strengths Limitations 

Linezolid vs. Vancomycin or Daptomycin for MRSA Infections 

Liu et al. 2017
17,29

 

 Study objective clearly described 
 Patient inclusion and exclusion criteria provided  

 Patients in both groups were recruited over the same period 
of time and were representative of the population from 
which they were recruited 

 Key characteristics of patients included in the study were 
clearly described 

 Intervention, comparator, and outcomes clearly described 
 Subjects were randomized into different intervention groups  

 Study subjects and investigators were blinded to 
intervention 

 Main findings clearly described 

 Statistical estimates of variability provided for main 
outcomes  

 Adverse events associated with the intervention were 
considered 

 Staff, places, and facilities were representative of the 
treatment of majority of patients   

 No retrospective unplanned analyses reported 

 Statistical tests to assess the main outcomes were 
appropriate 

 Valid and reliable outcomes used 

 Distribution of principal confounders in treatment groups 
were similar, except for one variable; unclear if analyses 
accounted for this difference 

 Probability values (p-values) not reported  

 Compliance with intervention not specifically measured 
 Unclear if treatment allocation concealed or if patients and 

assessors were blinded to randomization 

 No patient loss to follow-up reported 
 Length of follow-up not reported for individual patients , 

however patients were followed for at least 60 days after 
randomization  

 Power calculation not performed 

 
 
 
  

Takada et al. 2017
18

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided  

 Patients in both groups were recruited over the same period 
of time and were representative of the population from 
which they were recruited 

 Distribution of principal confounders in each group of 
subjects reported, not significantly different between groups  
and controlled for appropriately in the analyses  

 Intervention, comparators and outcomes clearly described 

 Main study findings clearly described 
 Key characteristics of patients included in the study were 

clearly described 

 No patients were lost to follow-up, although this may be a 
result of the retrospective study design  

 Statistical estimates of variability provided for the main 
findings  

 Actual probability values (p-values) reported 

 Staff, places, and facilities were representative of the 
treatment of majority of patients   

 No retrospective unplanned analyses reported  

 Statistical tests to assess the main outcomes were 

 Important adverse events associated with the intervention 
were not considered 

 Length of follow-up not reported for individual patients, 
however, all patients followed for a minimum of 30 days 

 No randomization ( retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Compliance with intervention not specifically measured 

 Power calculation not performed 
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Table A4: Strengths and Limitations of Clinical Studies using Downs and Black Checklist11  

Strengths Limitations 

appropriate 

 Valid and reliable outcomes used 

Equils et al.2016
19,29

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided  
 Patients in both groups were recruited over the same period 

of time and were representative of the population from 
which they were recruited 

 Key characteristics of patients included in the study were 
clearly described 

 Intervention, comparator, and outcomes clearly described 
 Subjects were randomized into different intervention groups  

 Study subjects and investigators were blinded to 
intervention 

 Main findings clearly described 

 Statistical estimates of variability provided for main 
outcomes  

 Adverse events associated with the intervention were 
considered 

 Staff, places, and facilities were representative of the 
treatment of majority of patients   

 No retrospective unplanned analyses reported 

 Statistical tests to assess the main outcomes were 
appropriate 

 Valid and reliable outcomes used 

 Distribution of principal confounders in treatment groups 
were similar, however diabetic patients differed in age, 
weight, APACHE II score and comorbidities and unclear if 
adjusted for appropriately during analyses  

 Probability values (p-values) not reported for all outcomes  

 Compliance with intervention not specifically measured 
 Unclear if treatment allocation concealed or if patients and 

assessors were blinded to randomization 

 No patient loss to follow-up reported  
 Length of follow-up not reported for individual patients, 

however all patients followed for a minimum of 60 days after 
randomization 

 Power calculation not performed 

 
 
 
  

Kingsley et al. 2016
20

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided  

 Patients in both groups were recruited over the same time 
period and were representative of the population from which 
they were recruited 

 Intervention, comparator and outcomes clearly described 
 Distribution of principal confounders in each group were 

similar and appropriately considered during analyses 

 Main findings clearly described 
 Characteristics of patients lost to follow –up reported 

 Proportion of patients included in the study reported  

 Staff, places, and facilities were representative of the 
treatment of majority of patients   

 Study subjects blinded to the intervention received  

 Attempt was made to blind assessors measuring main 
outcomes  

 Post hoc analysis reported 

 Statistical tests used to measure main outcomes 
appropriate 

 Valid and reliable outcomes used 

 Statistical estimates of variability not provided for all 
outcomes 

 Actual probability values (p-values) not reported for all 
outcomes 

 Length of follow-up not reported for individual patients  

 Compliance with intervention not reported 
 Power calculation not performed 
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Table A4: Strengths and Limitations of Clinical Studies using Downs and Black Checklist11  

Strengths Limitations 

 Study subjects were randomized into different intervention 
groups 

 Randomization concealed from both patients and 
investigators 

 Loss to follow-up taken into consideration by analyzing the 
intention- to-treat population  

 Adverse events associated with the intervention were 
considered 

Tong et al. 2016
21

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 
 Intervention, comparator and outcomes clearly described 

 Distribution of principal confounders in each group were 
similar and appropriately adjusted during analyses 

 Patients in both groups were recruited over the same time 
period and were representative of the population from which 
they were recruited 

 Key characteristics of patients included in the study were 
clearly described 

 No patients were lost to follow-up, although this may be a 
result of the retrospective study design 

 Main findings clearly described 

 Adverse events associated with the intervention were 
considered 

 Actual probability values (p-values) reported 

 Proportion of patients included in the study reported  

 Staff, places, and facilities were representative of the 
treatment of majority of patients   

 No retrospective unplanned analyses reported 

 Statistical tests to assess the main outcomes were 
appropriate 

 Valid and reliable outcomes used 

 Statistical estimates of variability not provided for all 
outcomes 

 No randomization ( retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Compliance with intervention not specifically measured 

 Length of follow-up not reported for individual patients  

 Power calculation not performed 
 

Eckmann et al. 2015
22

  

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 
 Patients in both groups were recruited over the same period 

of time and were representative of the population from 
which they were recruited 

 Intervention, comparator, and outcome clearly described 
 Main findings clearly described 

 Key characteristics of patients included in the study were 
clearly described 

 No patients were lost to follow-up, although this may be a 
result of the retrospective study design 

 Statistical estimates of variability reported for main 
outcomes 

 Distribution of principal confounders in both groups clearly 
described; prevalence of comorbid diabetes and severe 
sepsis remained unbalanced after propensity-score 
weighting 

 Adverse events associated with the intervention not 
considered 

 No randomization ( retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Length of follow-up not reported for individual participants  

 Compliance with intervention not specifically measured 
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Table A4: Strengths and Limitations of Clinical Studies using Downs and Black Checklist11  

Strengths Limitations 

 Actual probability ( p-values) reported 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of majority of patients  

 No retrospective unplanned analyses reported 

 Statistical tests to assess the main outcomes were 
appropriate 

 Valid and reliable outcomes used 
 

 Power calculation not performed 

Jindal, Jain and Maitra 2015
23

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 
 Patients in both groups were recruited over the same period 

of time and were representative of the population from 
which they were recruited 

 Main findings clearly described 

 Intervention, comparator and outcomes  clearly described 

 Adverse events associated with the intervention were 
considered 

 Actual probability values (p-values) reported 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of majority of patients  

 No retrospective unplanned analyses reported 

 Statistical tests to assess the main outcomes were 
appropriate 

 Valid and reliable outcomes used 

 Subjects were randomized into different intervention groups  

 Statistical estimates of variability not provided for all 
outcomes 

 Key characteristics of patients included in the study were 
not provided 

 Distribution of principal confounders in each group of 
subjects not provided (other than median age and sex); 
therefore no adjustment for confounding in the analyses  

 Study does not provide number of patients lost to follow-up 

 Proportion of patients who agreed to participate in the study 
not provided 

 Length of follow-up not reported for individual patients  

 Unclear if treatment allocation concealed or if patients and 
assessors were blinded to randomization 

 Compliance with intervention not reported 

 Patient loss to follow-up not taken into account 
 Power calculation not performed 

Usery et al. 2015
24

 

 Study objective clearly described 
 Patient inclusion and exclusion criteria provided  

 Patients in both groups were recruited over the same period 
of time and were representative of the population from 
which they were recruited 

 Key characteristics of patients included in the study were 
provided 

 Intervention, comparator and outcomes clearly described 
 Main findings of the study clearly described 

 Actual probability values (p-values) reported 
 Staff, places, and facilities where the patients were treated 

were representative of the treatment of majority of patients  

 No retrospective unplanned analyses reported  
 Statistical tests to assess the main outcomes were 

appropriate 

 Valid and reliable outcomes used 
 Patient loss to follow-up taken into account by analyzing 

intention-to-treat population 

 Treatment group differed on principal confounders ( BMI 
and end-stage renal disease on hemodialysis); no 
adjustment for confounding during analyses 

 Statistical estimates of variability not provided for all 
outcomes 

 Adverse events associated with the intervention not 
considered 

 No randomization (retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Characteristics of patients lost to follow-up not described 
 Length of follow-up not reported for individual patients  

 Compliance with the intervention not specifically measured 
 Power calculation not performed 
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Table A4: Strengths and Limitations of Clinical Studies using Downs and Black Checklist11  

Strengths Limitations 

Caffrey et al. 2014
25

 

 Study objective of study clearly described 

 Patient inclusion and exclusion criteria provided  
 Patients in both groups were recruited over the same period 

of time and were representative of the population from 
which they were recruited 

 Intervention, comparator, and outcomes  clearly described 
 Distribution of principal confounders in the intervention and 

comparator groups clearly described; confounding variables 
not different between groups (because of propensity score 
matching) and controlled for appropriately in the analyses  

 Key characteristics of patients included in the study were 
provided 

 Main findings clearly described 
 No patients were lost to follow-up, although this may be a 

result of the retrospective study design 

 Statistical estimates of probability reported for all outcomes  
 Staff, places and facilities where the patients were treated 

were representative of the treatment of majority of patients  

 No retrospective unplanned analyses reported 
 Statistical tests to assess the main outcomes were 

appropriate 

 Valid and reliable outcomes used 

 Main findings of the study not clearly described 

 Adverse events associated with the intervention not 
considered 

 P-values not reported for all comparisons 

 No randomization ( retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Length of follow-up not reported for individual patients, 
however all patients followed for a minimum of 30 days  

 Compliance with the intervention was not specifically 
measured 

 Power calculation not performed 

Peyrani et al.2014
26

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 
 Intervention, comparator, and outcomes  clearly described 

 Patients in both groups were recruited over the same period 
of time and were representative of the population from 
which they were recruited 

 Main findings of the study clearly described 

 Key characteristics of patients included in the study were 
provided 

 Distribution of principal confounders in the intervention and 
comparator groups clearly described; confounding variables 
not different between groups (because of propensity 
adjustment) and controlled for appropriately in the analyses 
for primary outcome 

 Adverse events associated with the intervention were 
considered 

 No patients were lost to follow-up, although this may be a 
result of the retrospective study design 

 Actual probability values (p-values) reported 
 Staff, places and facilities where the patients were treated 

were representative of the treatment of majority of patients  

 No retrospective unplanned analyses reported 

 Statistical estimates of probability not reported for all 
outcomes 

 No randomization (retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcom e 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Length of follow-up not reported for individual patients, 
however patients were followed for 14 days or until hospital 
discharge, whichever occurred first 

 Compliance with the intervention was not specifically 
measured 

 Power calculation not performed 
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Strengths Limitations 

 Statistical tests to assess the main outcomes were 
appropriate 

 Valid and reliable outcomes used 

Linezolid vs. Daptomycin for VRE Infections 

Britt et al. 2017
27

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 
 Patients were all adult patients meeting inclusion criteria in 

a given time period; patients in both groups were recruited 
over the same period of time and were representative of the 
population from which they were recruited 

 Key characteristics of patients included in the study were 
clearly described 

 Intervention, comparator and outcomes clearly described 
 Distribution of principal confounders in the intervention and 

comparator groups clearly described; confounding variables 
not different between groups (because of propensity score 
matching) and controlled for appropriately in the analyses  

 Main findings clearly described 

 Adverse events associated with the intervention were 
considered 

 Statistical estimates of variability in the data provided for the 
main findings 

 Actual probability values (p-values) reported 
 Staff, places, and facilities where the patients were treated 

were representative of the treatment of the majority of 
patients 

 No retrospective, unplanned analyses reported 
 Valid and reliable outcomes used 

 Appropriate statistical tests used to assess main outcomes 

 After propensity score matching, there were 853 patients in 
each group (daptomycin, 853/1,055 eligible = 81%; 
linezolid, 853/1,348 eligible = 63%), and differences 
between those included and excluded were not reported 

 Daptomycin dose varied across patients (median dose: 6.15 
mg/kg; IQR, 5.57 to 7.07), but linezolid dose was constant 
(600 mg twice daily) 

 Length of follow-up not reported for individual patients, 
however all patients followed for a minimum of 30 days from 
the time of index VREF-positive blood culture 

 No randomization (retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Compliance with the intervention was not specifically 
measured 

 Power calculation not performed 

Suleyman et al. 2017
6
 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 
 Patients were all adult patients meeting inclusion criteria in 

a given time period; patients in both groups were recruited 
over the same period of time and were representative of the 
population from which they were recruited 

 Key characteristics of patients included in the study were 
clearly described 

 Intervention, comparator and outcomes clearly described 
 Main findings clearly described 

 No patients were lost to follow-up, although this may be a 
result of the retrospective study design 

 Adverse events associated with the intervention were 
considered 

 Treatment groups differed on some important 
characteristics (i.e., nursing home residence, ICU 
admission, receipt of chemotherapy, and neutropenia), 
however the characteristics that were also associated with 
mortality (i.e., receipt of chemotherapy and neutropenia) 
were adjusted for in multivariate regression analysis 

 Daptomycin dose varied across patients (range, 6 to 10 
mg/kg), but linezolid dose was constant (600 mg twice daily) 

 Length of follow-up not reported for individual patients, 
however all patients followed for a minimum of 90 days  

 No randomization (retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  
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Strengths Limitations 

 Statistical estimates of variability in the data provided for the 
main findings 

 Actual probability values (p-values) reported 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of the majority of 
patients 

 Valid and reliable outcomes used 

 No retrospective, unplanned analyses reported 
 Appropriate statistical tests used to assess main outcomes 

 Compliance with the intervention was not specifically 
measured 

 Power calculation not performed 

Chuang et al. 2016
28

 

 Study objective clearly described 
 Patient inclusion and exclusion criteria provided 

 Patients were all adult patients meeting inclusion criteria in 
a given time period; patients in both groups were recruited 
over the same period of time and were representative of the 
population from which they were recruited 

 Key characteristics of patients included in the study were 
clearly described 

 Distribution of principal confounders in the intervention and 
comparator groups clearly described; confounding variables 
not different between groups and controlled for 
appropriately in the analyses  

 Intervention, comparator and outcomes clearly described 

 Main findings clearly described 
 No patients were lost to follow-up, although this may be a 

result of the retrospective nature of the study design 

 Adverse events associated with the intervention were 
considered 

 Statistical estimates of variability in the data provided for the 
main findings 

 Actual probability values (p-values) reported 
 Staff, places, and facilities where the patients were treated 

were representative of the treatment of the majority of 
patients 

 Valid and reliable outcomes used 

 No retrospective, unplanned analyses reported 

 Appropriate statistical tests used to assess main outcomes 

 Length of follow-up not reported for individual patients, 
however all patients followed for a minimum of 28 days  

 No randomization (retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Compliance with the intervention was not specifically 
measured 

 Power calculation not performed 

Oral vs. Intravenous Linezolid 

Tanaka et al. 2016
9
 

 Objective of the study clearly described 

 Patient inclusion and exclusion criteria provided 

 Patients in both groups were recruited over the same period 
of time and were representative of the population from 
which they were recruited 

 Intervention, comparator, and outcomes  clearly described 

 Distribution of all principal confounders not adequately 
described and therefore, not adequately adjusted in the 
analyses 

 Key characteristics of patients included in the study not 
provided 

 All adverse events associated with the intervention were not 
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 Main findings of the study clearly described 

 Actual probability values ( p-values) reported 
 Staff, places and facilities where the patients were treated 

were representative of the treatment of majority of patients  

 No retrospective unplanned analyses reported 
 No patients were lost to follow-up, although this may be a 

result of the retrospective nature of the study design 

 Valid and reliable outcomes used  
 Statistical tests to assess main outcomes were appropriate 

considered 

 Statistical estimates of variability not reported for all main 
outcomes 

 No randomization (retrospective study design); treatment 
allocation not concealed; and no attempt to blind study 
participants to the intervention received or to blind outcome 
assessors, however outcomes were objectively measured 
so this was unlikely to bias the results  

 Length of follow-up not reported for individual patients  

 Compliance with intervention was not specifically measured 
 Power calculation not performed 

APACHE II = Acute Phy siology  & Chronic Health Ev aluation II;  ICU = intensiv e care unit; IQR = interquartile range; MRSA = methicillin-resistant Staphylococcus aureus; 

VRE = v ancomy cin-resistant Enterococci;  VREF = v ancomy cin-resistant Enterococcus faecium 
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Appendix 4: Main Study Findings and Author’s Conclusions 

Table A5: Summary of Findings of Included Systematic Reviews 

Main Study Findings Author’s Conclusion 

Linezolid vs. Vancomycin or Daptomycin for MRSA Infections 

Rae et al. 2016
3
 

 Linezolid dosage was not reported or ranged from 10mg/kg 
to 600mg every 8 to 12 hours; vancomycin dosage was not 
reported or ranged from 10mg to 1g every 6 to 24 hours  

 Duration of treatment: not reported  
 
Nosocomial pneumonia: 
2 SRs were included comparing the effects of linezolid to 
vancomycin   

 Subgroup analysis in the first SR reported statistically 
significant clinical cure rates (OR 3.45; 95% CI, 1.90 
to 6.26) and bacterial clearance rates (OR 2.60; 95% 
CI, 1.31 to 5.15) favouring linezolid, number of patients 
in each group not reported 

 The second SR (2 RCTs, n = 1,090) included a NMA 
which reported no statistically significant differences in 
clinical success rate between groups (microbiological 
mITT median OR 1.37; 95% CrI, 0.72 to 2.44) 

 
Bacteremia: 

 2 SRs included comparing the effects of linezolid to 
vancomycin 

o The first SR (5 RCTs, n = 144) reported no 
statistically significant differences in mortality 
between groups (OR 1.08; 95% CI, 0.41 to 
2.85) 

o The second SR ( 7 RCTs, n = 160) reported 
no significant differences in clinical cure 
rates between groups in both adults and 
children with MRSA bacteremia (RR 1.22; 
95% CI, 0.97 to 1.53, P = 0.10) 

 

“Linezolid may be more effective at increasing clinical  
cure, bacterial clearance, and clinical effectiveness rates in 
people with microbiologically proven MRSA infection or 
gram-positive infection, including MRSA, in the subgroup of 
people with nosocomial pneumonia (very low-quality 
evidence).”(p.7)

3
 

 
“We don't know how effective linezolid or vancomycin are, 
compared with each other, at improving clinical cure rate or 
microbiological success rate in adults or children with 
MRSA bacteraemia (very low-quality evidence).”(p.7)

3
 

Yue et al. 2016
1
 

 Linezolid dosage was 600mg every 12 hours IV or orally; 
vancomycin dosage was 1000mg or 15mg/kg mg every 12 
hours; one included RCT on the pediatric population had 
linezolid dosage of 10mg/kg IV and vancomycin dosage of 
10-15mg/kg 

 Only one included RCT reported adjusting vancomycin 
dosage based on trough level 

 Duration of treatment: Ranged from 4 to 28 days for both 
groups  

 
Efficacy 
The following were significantly greater in patients treated with 
linezolid vs. vancomycin: 

“For those infections due to MRSA, linezolid was significantly 
more effective than vancomycin in clinical (RR 1.09, 95% CI 1.03 

to 1.17) and microbiological cure rates (RR 1.17, 95% CI 1.04 to 
1.32).” (p.1)

1
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 Clinical cure rate (6 RCTs, n = 2,659): RR 1.09, 95 % CI, 
1.03 to 1.17; heterogeneity, I

2
= 0% 

 Microbiological cure rate (6 RCTs, n = 2,659): RR 1.17, 
95% CI 1.04 to 1.32; heterogeneity, I

2
 = 46% 

Thom et al. 2015
5
 

 Dosage and duration of treatment in both groups not 
reported, authors report dosage and administration were 
clinically homogenous 
 

Network meta-analysis: MRSA sub-group 
 No statistically significant difference in test-of-cure 

response when vancomycin was compared to linezolid ( OR 
1.55; 95% CrI, 0.96 to 2.46) 

For treatment success at the Test-of-Cure visit in the MRSA sub-
group, no statistically significant differences in efficacy were 
found between vancomycin and linezolid.  

Tsoulas and Nathwani 2015
12

 

 Dosage and duration of treatment in both groups not 
reported 

 
4 MAs were included in the review:  

 1 MA on MRSA SSTIs ( 4RCTs) : No statistically significant 
difference between groups observed in clinical (RR 0.34; 
95% CI, 0.04 to 2.89) and microbiological outcomes (RR 
0.55; 95% CI, 0.30 to 1.01) 

 1 MA on MRSA cSSTIs(5 RCTs): 
o Statistically significant differences  in resolution of 

infection favouring linezolid in clinically evaluable 
(OR 1.41; 95% CI, 1.03 to 1.95) and mITT patients 
(OR 1.91; 95% CI, 1.33 to 2.76) 

o Statistically significant difference favouring 
linezolid in microbiological eradication in ME 
patients (OR 2.90; 95% CI, 1.90 to 4.41) 

o No statistically significant differences in 
discontinuation due to AEs (OR 1.06; 95% CI, 
0.75 to 1.51) or mortality (OR 1.17; 95% CI, 0.85 
to 1.62) 

 1 MA on MRSA skin infections ( 4 RCTs): Statistically 
significant difference in clinical treatment success 
favouring linezolid (OR 2.80; 95% CI, 1.15 to 6.79) 

 1 MA on SSTIs (MRSA subgroup analysis) : statistically 
significant difference in clinical ( RR 1.09; 95% CI, 1.03 to 
1.17) and microbiological cure rates (RR 1.17; 95% CI, 
1.04 to 1.32) 

“The efficacy data suggest that linezolid appears to offer a small 
advantage compared with vancomycin in patients with SSTI, 
including the subpopulation of patients with proven MRSA.” 
(p.6)

12
 

Wang et al. 2015
13

 

 Linezolid dosage 600mg every 12 hours; vancomycin 
dosage either 1g or 15 mg/kg every 12 hours  

 Treatment duration either no reported or 7-14 days for both 
groups 

 

“These results suggest that linezolid is not superior to 
vancomycin with respect to both clinical and microbiological cure 
rates in patients with MRSA NP.”(p.107)

13
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The following were not statistically significant different in culture-
confirmed MRSA patients receiving linezolid vs. vancomycin: 

 Clinical cure rate (n= 334): RR 1.16, 95% CI, 0.95 to 1.43; 
heterogeneity, I

2
 = 0% 

 MRSA eradication rate (n= 237): RR 1.16, 95% CI, 0.93 to 
1.45; heterogeneity, I

2
 = 0% 

Linezolid vs. Daptomycin for VRE Infections 

Zhao et al. 2016
14

 

 Daptomycin dosage ranged from 6 to 11.5 mg/kg/day; 
linezolid dosage not reported or was 1,200 mg/day 

 Duration of treatment: daptomycin, 2 to 91 days; linezolid, 2 
to 62 days 

 
Efficacy 
The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 

 Crude overall mortality (11 studies; n = 1,339): RR = 1.07, 
95% CI, 0.83 to 1.37, P = 0.61; heterogeneity, I

2
 = 48%, P = 

0.04 

 Clinical cure rate (5 studies; n = 811): RR = 1.11; 95% CI, 
0.88 to 1.42, P = 0.38; heterogeneity, I

2
 = 74%, P = 0.004 

 Microbiological cure rate (6 studies; n = 697): RR = 0.99; 
95% CI, 0.90 to 1.09, P = 0.91; heterogeneity, I

2
 = 61%, P = 

0.02 

 Relapse rate of VRE-BSI (6 studies; n = 881): RR = 1.08, 
95% CI, 0.76 to 1.52, P = 0.67; heterogeneity, I

2
 = 0%, P = 

0.51 
 
Adverse Events 
The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 

 Incidence rate of thrombocytopenia (4 studies; n = 877): 
RR = 0.71; 95% CI, 0.40 to 1.24, P = 0.23; heterogeneity, I

2
 

= 0%, P = 0.69 
 Rate of CPK elevation (3 studies; n = 516): RR = 1.88; 

95% CI, 0.52 to 6.83, P = 0.34; heterogeneity, I
2
 = 0%, P = 

0.72 

“Currently availab le evidence indicates similar efficacy and 
safety of daptomycin [≥6 mg/kg/day] and linezolid for the 
treatment of VRE-BSI. However, the findings in the meta-
analysis are limited by heterogeneity between relatively small -
scale retrospective studies and should be interpreted 
cautiously.” (p. 231)

14
 

Balli et al. 2014
15

 

 Daptomycin dosage was not reported or ranged from 3.7 to 
10.4 mg/kg/day; linezolid dosage not reported or was 600 
mg twice daily 

 Duration of treatment: daptomycin, 2 to 91 days; linezolid, 2 
to 62 days 

 
Efficacy 
The following were significantly greater in patients treated with 
daptomycin vs. linezolid: 

 30-day all-cause mortality (4 studies; n = 543): OR = 1.61; 

“30-day all-cause mortality was significantly higher among 
patients with VRE bacteremia who were treated with daptomycin 
than among those treated with linezolid. Notably, the in-hospital 
mortality and infection-related mortality rates were also 
increased in the daptomycin group compared to the linezolid 
group. […] Administration of both drugs was relatively safe in 
high-risk patient cohorts, and the frequency of adverse events 
did not seem to differ between the two treatment options.” (p. 
737-738)

15
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95% CI, 1.08 to 2.40, P = 0.02; heterogeneity, I
2
 = 0%, P = 

0.42 
o In a subset of studies that adjusted for potential 

confounders, 30-day all-cause mortality was still 
significantly greater in patients who received 
daptomycin vs. linezolid (2 studies; n = 270): OR = 
2.56; 95% CI, 1.29 to 5.08, P = 0.007; 
heterogeneity, I

2
 = 0%, P = 0.36 

 Infection-related mortality (2 studies; n = 136): OR = 3.61; 
95% CI, 1.42 to 9.20, P = 0.007; heterogeneity, I

2
 = 0%, P = 

0.49 

 In-hospital mortality (3 studies; n = 258): OR = 1.83; 95% 
CI, 1.05 to 3.20, P = 0.03; heterogeneity, I

2
 = 0%, P = 0.69 

o In a subset of studies that adjusted for potential 
confounders, the difference was no longer 
significant (2 studies; n = 178): OR = 1.65; 95% CI, 
0.56 to 4.90, P = NR; heterogeneity, I

2
 = NR; P = 

0.95 
 Overall mortality (10 studies; n = 946): OR = 1.41; 95% CI, 

1.06 to 1.89, P = 0.02; heterogeneity, I
2
 = 0%, P = 0.50 

o  In a subset of studies that adjusted for potential 
confounders, the difference was still significant (5 
studies; n = 532): OR = 1.99; 95% CI, 1.19 to 3.32, 
P = 0.009; heterogeneity, I

2
 = 0%, P = 0.71 

 
The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 
 Clinical cure rate (3 studies; n = 341): OR = 1.04; 95% CI, 

0.63 to 1.72, P = NR; heterogeneity, I
2
 = NR, P = 0.50 

 Microbiological cure rate (6 studies; n = 550): OR = 0.75; 
95% CI, 0.41 to 1.39, P = 0.36; heterogeneity, I

2
 = 0%, P = 

0.76 

 Recurrence of VRE bacteremia (4 studies; n = 371): OR = 
2.51; 95% CI, 0.94 to 6.72, P = 0.07; heterogeneity, I

2
 = 0%, 

P = 0.42 
 
Adverse Events 
There was no significant difference in adverse events in 
patients treated with daptomycin vs. linezolid: 
 Anaemia (1 study; n = 98): OR = 0.83, 95% CI, 0.20 to 3.39 

 Thrombocytopenia (3 studies; n = 208): OR = 0.41; 95% 
CI: 0.14 to 1.18 

 Pancytopenia (1 study, n = 56): OR = 0.19, 95% CI, 0.01 to 
4.05 

 Renal insufficiency (2 studies; n = 170): OR = 1.58; 95% 
CI: 0.49 to 5.15 

 Elevated CPK (2 studies; n = 172): OR = 1.33; 95% CI, 
0.18 to 10.01 

 LFTs >2 times ULN (1 study; n = 72): OR = 0.31; 95% CI, 
0.10 to 0.98 

 

“[D]aptomycin may be associated with worse outcomes in 
patients treated for VRE bacteremia than linezolid.” (p. 738)

15
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Chuang et al. 2014
16

 

 Daptomycin dosage was not reported or ranged from 3.7 to 
10.4 mg/kg/day; linezolid dosage not reported or was 600 
mg twice daily 

 Duration of treatment: not reported 
 
Efficacy 
The following were significantly greater in patients treated with 
daptomycin vs. linezolid: 

 Overall mortality (13 studies; n = 1,188): OR = 1.43; 95% 
CI, 1.09 to 1.86, P = 0.009; heterogeneity, I

2
 = 0% 

o In a subset of studies that adjusted for potential 
confounders, the difference was still significant (8 
studies; n = 747): OR = 1.59; 95% CI, 1.02 to 2.50, 
P = 0.04; heterogeneity, I

2
 = 2% 

o In a subset of studies that did not adjust for 
potential confounders, overall mortality was not 
different between those treated with daptomycin 
vs. linezolid (5 studies; n = 441): OR = 1.34; 95% 
CI, 0.85 to 2.11, P = 0.20, heterogeneity, I

2
 = 0% 

 VRE bacteremia relapse (5 studies; n = 452): OR = 2.65; 
95% CI, 1.03 to 6.78, P = 0.04; heterogeneity, I

2
 = 0% 

 
The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 

 Long-term mortality (8 studies; n = 821): OR = 1.44; 95% 
CI, 0.99 to 2.09, P = 0.06; heterogeneity, I

2
 = 0% 

 Short-term mortality (5 studies; n = 367): OR = 1.52; 95% 
CI, 0.67 to 3.46, P = 0.32; heterogeneity, I

2
 = 46% 

 Clinical cure rates (5 studies; n = 494): OR = 0.85; 95% 
CI, 0.48 to 1.49, P = 0.57; heterogeneity, I

2
 = 38% 

 Microbiological cure rate (8 studies; n = 794): OR = 0.67; 
95% CI, 0.42 to 1.06, P = 0.09; heterogeneity, I

2
 = 0% 

 
Adverse Events 
The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 

 Rates of thrombocytopenia (3 studies; n = 238; OR = 
0.41; 95% CI, 0.14 to 1.18, P = 0.10; heterogeneity, I

2
 = 

0%); however, in a single study the duration of 
thrombocytopenia was shorter in the linezolid group (15.7 
vs 18.0 days) 

 Acute kidney injury (2 studies; n = 170): OR = 1.59; 95% 
CI, 0.49 to 5.14, P = 0.44; heterogeneity, I

2
 = 0% 

 Creatine kinase (3 studies; n = 254; OR = 1.97; 95% CI, 
0.37 to 10.46, P = 0.43; heterogeneity, I

2
 = 0% 

“Although daptomycin has bactericidal activity against 
enterococci […] the present results surprisingly show 
daptomycin was not associated with significantly better 
microbiological cure rate than linezolid. In fact, consideration of 
all 13 studies in the meta-analysis indicated that daptomycin 
was associated with significantly higher mortality than linezolid. 
In addition, subgroup analysis of studies that reported [adjusted 
odds ratios] also showed linezolid treatment had a more 
favorable outcome.” (p. 4)

16
 

 
“Our results do not necessarily exclude the possib ility that 
bactericidal agents may be associated with better outcomes.” (p. 
8)

16
 

 
“[T]he current meta-analysis shows that linezolid treatment for 
VRE bacteremia results in lower mortality than daptomycin 
treatment. However, this should be interpreted cautiously 
because of the limitations inherent to the retrospective studies in 
this meta-analysis.” (p. 9)
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Linezolid vs. Vancomycin for MRSA Infections 

Liu et al. 2017
17

 

 Linezolid dose 600mg every 12 hours, Vancomycin 
15mg/kg every 12 hours 

 Vancomycin dose was adjusted based on trough levels, but 
range of trough concentration not reported 

 Duration of treatment: Ranged from 7 to 14 days for both 
groups, 21 days if bacteremia was present 

 Demographic characteristics were not different between 
groups at baseline, except for one variable; unclear if 
accounted for during analyses  

 
Efficacy 
The following were statistically significant between patients 
treated with linezolid vs. vancomycin: 
Patients with normal renal function at baseline : 

 Clinical success at EOT : 85% vs. 68%; RD 16.2; 95% CI, 
4.8 to 27.6, P <0.05 

 Microbiological success at EOT: 80% vs. 58%; RD 21.2; 
95% CI, 8.9 to 33.4, P<0.05 

 Microbiological success at EOS: 60% vs. 46%; RD 14.0; 
95% CI, 0.5 to 27.6, P<0.05 

Patients with mild/moderate impairment at baseline: 

 Microbiological success at EOT: 77% vs. 56%; RD 21.2; 
95% CI, 6.2 to 36.2, P<0.05 

 
The following were not statistically significant between patients 
treated with linezolid vs. vancomycin: 
Patients with normal renal function at baseline : 

 Clinical success at EOS: 60% vs. 48%, RD 12.4; 95% CI, 
-1.4 to 26.1 

Patients with mild/moderate impairment at baseline: 

 Clinical success at EOT: 76% vs. 69%; RD 7.4; 95% CI, -
7.4 to 22.1 

 Clinical success at EOS: 49% vs. 44%; RD 5.3; 95% CI, -
11.8 to 22.4 

 Microbiological success at EOS: 51% vs. 49%; RD 2.1; 
95% CI, -14.5 to 18.8 

Patients with severe impairment at baseline: 

 Clinical success at EOT : 71% vs. 67%; RD 4.8; 95% CI, -
36.3 to 45.9 

 Clinical success at EOS : 50% vs. 38%; RD 11.5; 95% CI, 
-32.0 to 55.1 

 Microbiological success at EOT: 71% vs. 73%; RD -1.9; 
95% CI, -42.2 to 38.4 

 Microbiological success at EOS: 63% vs. 38%; RD 24.0; 

“baseline renal function did not contribute to differences in 
efficacy and safety with treatments of linezolid vs. 
vancomycin”(p.9)

17
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95% CI, -18.7 to 66.8 
 
Adverse Events : Acute Kidney Injury 
The following was statistically significant between patients 
treated with linezolid vs. vancomycin: 
Patients with normal baseline function: 11.0% vs. 21.0%; RD -
10.1; 95 % CI, -19.8 to – 0.4) 
 
The following were not statistically significant between patients 
treated with linezolid vs. vancomycin: 
Patients with mild/moderate baseline function: 7.0% vs. 17.0%; 
RD -9.6; 95 % CI, -19.8 to 0.6 
Patients with severe impairment: 0% vs. 20.0%; RD -20.0; 95 % 
CI, -40.2 to 0.2 

Takada et al. 2017
18

 

 Linezolid dosage 600mg every 12 hours, Vancomycin 
dosage 1 to 2 g per day 

 Vancomycin dosage adjusted to achieve trough 
concentrations between 15 and 20 mcg/mL 

 Duration of treatment ~7 days for both intervention groups  

 Baseline characteristics were similar across treatment 
groups 

 
The following were statistically significant between patients 
treated with linezolid vs. vancomycin: 

 30-day mortality: 0% vs. 41%, P = 0.02 
 SOFA Total score: Total score per group not reported,  P 

<0.01; no interaction between treatment and time, P = 0.08 
o Linezolid group: Statistically significant difference 

between baseline and days 3, 7 and 14 scores   (P 
= 0.03, P < 0.05, and P = 0.02) 

o Vancomycin group : Statistically significant 
difference between baseline and day 14 score ( P 
= 0.02) 

 SOFA Renal Score: Significantly lower scores in the 
linezolid group (P = 0.01);  significant interaction between 
treatment and time (P = 0.01) 

 
The following were not statistically significant between patients 
treated with linezolid vs. vancomycin: 

 SOFA Respiratory Score: respiratory scores (P = 0.61), 
interaction between treatment and time (P = 0.06) 

 SOFA Coagulation, Hepatic, Cardiovascular, and 
Central Nervous System Scores:  SOFA scores (P = 
0.54, P = 0.99, P = 0.48, and P =0.48),  no interaction 
between treatment and time (P = 0.54, P = 0.98, P = 0.47, 
and P = 0.47) 

“In conclusion, we found that LZD administration may improve 
mortality in elderly patients with nosocomial pneumonia as 
demonstrated by reduced 30-day mortality and significant 
reduction in SOFA scores.”(p.248)

18
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Equils et al. 2016
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 Linezolid dosage 600 mg twice a day; Vancomycin dosage 
15mg/kg twice a day 

 Vancomycin dose was adjusted based on trough levels, but 
range of trough concentration not reported 

 Duration of treatment ranged from 7 to 14 days for both 
groups 

 Baseline demographics not similar between groups, groups 
differed with respect to patients older than 50 years, heavier 
than 75kg, APACHE II score ≥ 20, and comorbidities 
 

For patients with diabetes: 
The following were statistically significant between patients 
treated with linezolid vs. vancomycin: 
Clinical Success: 
 EOT: 82.4% vs. 64.8%;  RD 17.6%; 95% CI, 4.5 to 30.7 

 EOS: 57.6% vs. 39.3%;  RD 18.2%; 95% CI, 2.6 to 33.9 
Microbiological Success: 
 EOT:  83.8% vs. 57.0%; RD 26.8%, 95% CI 13.7 to 39.9 

 EOS:  58.9% vs. 41.1%; RD 17.8%; 95% CI 2.6 to 33.0 
 

Adverse events: 
The following were not statistically significant between patients 
treated with linezolid vs. vancomycin ( p-values not reported): 

 Treatment-related adverse events: 25.3% vs. 27.1% 
 Study drug discontinuations : 3.4% vs. 8.3% 

 
For patients without diabetes: 
The following were statistically significant between patients 
treated with linezolid vs. vancomycin: 
Microbiologic success: 

 EOT : 76.7% vs. 59.2%;  RD 17.5%, 95% CI 6.3 to 28.8 
 

The following were not statistically significant between patients 
treated with linezolid vs. vancomycin: 
Clinical Success: 

 EOT: 78.7% vs. 69.9%;  RD 8.8%; 95% CI, -2.0 to 19.6 
 EOS: 53.3% vs. 49.1%; RD 4.2%; 95% CI, -8.5 to 16.9 
Microbiologic success: 

 EOS: 55.7% vs. 49.6%;  RD 6.2%, 95% CI -6.4 to 18.7 
 
Adverse events: 
The following were not statistically significant between patients 
treated with linezolid vs. vancomycin ( p-values not reported): 

 Treatment-related adverse events: 33.6% vs. 33.6% 
 Study drug discontinuations: 6.6% vs. 7.0% 

 

“A key finding in our study was that among diabetic patients with 
MRSA NP the cure rate was significantly higher among those 

treated with linezolid compared with those treated with 
vancomycin.”(p.9)
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Multivariate regression analysis evaluating association between 
baseline factors and clinical response at end-of-treatment and 
end-of-study in patients with diabetes: 

 Diabetic patients treated with linezolid 2.8 times more likely 
to report clinical success at EOT than those treated with 
vancomycin (aOR 2.8; 95% CI, 1.2 to 6.8; P = 0.022) 

Kingsley et al. 2016
20

 

 Linezolid dosage 600 mg twice a day; vancomycin dosage 
15mg/kg twice a day 

 Vancomycin dosage adjusted to achieve target trough 
concentration of 15 to 20 mcg/mL 

 Duration of treatment ranged from 5 to 14 days for both 
groups 

 Baseline demographics were similar across treatment 
groups 
 

The following were not significantly different between patients 
treated with linezolid vs. vancomycin: 

 Clinical cure: 61.8% vs. 65.6% 
o Cellulitis/erysipelas: 75% vs. 54.5% 
o Major cutaneous abscess: 66.7% vs. 61.5% 
o Wound infection: 28.6% vs. 87.5% 

 Microbiological efficacy (presumed eradication): 80.0% 
vs. 88.5% 

In patients with MRSA acute bacterial skin and skin structure 
infections, no difference was demonstrated in clinical cure and 
microbiological eradication rates between linezolid- treated and 
vancomycin-treated patients. 

Tong et al. 2016
21

  

 Linezolid dosage 1.2 g per day, vancomycin dosage 3 g per 
day 

 Vancomycin dosage adjusted to achieve target trough 
concentration of 15 to 20 mcg/mLMedian duration of 
treatment 4 days for both groups 

 Baseline demographics similar in both groups  
 

The following were significantly lower in patients treated with 
linezolid vs. vancomycin: 
 Mortality: 10.0% vs.19.5%, P = 0.046 
 
The following were not statistically significant different between 
patients treated with linezolid vs. vancomycin: 
 Hospital LOS (median days): 10 vs. 12, P = 0.318 

 ICU LOS in all patients (median days): 0 vs.  0, P = 0.584 

 ICU LOS in patients admitted to ICU (median days): 4 vs.  
4, P = 0.199 

 Mechanical ventilation days in all patients (median): 0 
vs.  0, P = 0.627 

 Mechanical ventilation days in mechanical ventilation 

“ In this retrospective study comparing institutional 
consequences and a variety of broad patient outcomes of 
preferred linezolid- vs vancomycin- treated MRSA pneumonia, 
statistically significant differences in mortality and length of 

hospital stay favouring linezolid were noted. Safety profiles of 
both agents appeared to be similar.”(p.9)
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patients (median): 10 vs.  7, P =0.335 
 Thrombocytopenia: 5.3% vs.  3.9%, P = 0.754 

 Nephrotoxicity (n): 3.3% vs. 8.9%, P = 0.098 

 30-day readmission: 20.7% vs.  18.2%, P = 0.657 
 Time to readmission if readmitted (median): 44.5 vs.  38, 

P = 0.464 

 Time to death if occurred (median days): 14 vs.  12, P = 
0.789 

 Duration of treatment (median days): 4 vs.  4, P = 0.894 
 

 
Probability of discharge 
In the univariate analysis, probability of discharge higher in 
the linezolid vs. vancomycin group: SHR 1.38; 95% CI, 1.03 to 
1.84, P = 0.032 
In the multivariate analysis (adjusted for Charlson Comorbidity 
Index, admission to the ICU and use of a ventilator), probability 
of discharge higher in the linezolid vs. vancomycin group: SHR 
1.59, 95% CI 1.11 to 2.30, P = 0.012 
 
Probability of mortality 
In the univariate analysis, probability of mortality higher in the 
vancomycin vs. linezolid group: OR 2.18; 95% CI, 1.00 to 4.73. 
P = 0.046 
In the multivariate analysis (adjusted for ICU admission), 
probability was higher in the vancomycin vs. linezolid group: OR 
1.52; 95% CI, 1.02 to 2.28, P = 0.040 

 

Eckmann et al. 2015
22

 

 Mean linezolid dose not reported, vancomycin dosage 
ranged from 1.92g to 2.88g per day 

 Unclear if vancomycin dose was adjusted based on trough 
concentrations 

 Mean duration of treatment 12.9 ± 7.9 in the linezolid group; 

16.4 ± 8.3 days in the vancomycin group 

 After propensity-score-based weighting applied, prevalence 

of diabetes and severe sepsis remained unbalanced  

 
Patients with PVD and/or diabetes 
The following were significantly lower in patients treated with 
linezolid vs. vancomycin: 

 Hospital LOS :17.9 ± 13.6 days vs. 22.6 ± 13.6 days, P < 
0.001 

 Total LOT: 12.9 ± 7.9 days vs. 16.4 ± 8.3 days, P < 0.001 

 IV LOT: 12.7 ± 7.8 days vs. 16.4 ± 8.4 days, P < 0.001 

“patients with MRSA cSSTIs and PVD and/or diabetes receiving 
linezolid compared with vancomycin experience a shorter LOT 

and hospital LOS”(p.538)
22
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The following were significantly higher in patients treated with 
linezolid vs. vancomycin: 

 Number of patients undergoing surgery : 46.2% vs. 
34.6%, P = 0.009 

The following were not statistically different between patients 
treated with linezolid vs. vancomycin: 
 Number of surgeries per patient : P = 0.069 

 Clinical success rates were higher than 99% in both 
groups 
 

Patients with PVD, with or without diabetes 
The following were significantly lower in patients treated with 
linezolid vs. vancomycin: 

 Hospital LOS : 17.5 ± 12.3 days vs. 22.1 ± 14.0 days, P = 
0.002 

 Antibiotic LOT: 13.6 ± 8.2 days vs. 16.1 ± 7.6 days, P = 
0.006 

 IV LOT: 13.3± 8.2 days vs. 16.1 ± 7.7 days, P = 0.003  
The following were not statistically different between patients 
treated with linezolid vs. vancomycin: 

 Number of patients undergoing surgery : 36.6 vs. 
36.6%,  P = 0.736 

 Number of surgeries per patient : P = 0.346 

 Clinical success rates : P = 0.773 
 

Patients with PVD and a lower extremity MRSA cSSTI, with 
or without diabetes 
The following were significantly lower in patients treated with 
linezolid vs. vancomycin: 

 Hospital LOS : 17.8 ± 14.0 days vs. 20.3 ± 11.6 days, P = 
0.171 

The following were not statistically different between patients 
treated with linezolid vs. vancomycin: 

 Total LOT: 13.7 ± 9.6 days vs.15.1± 6.3 days, P = 0.215 

 IV LOT: 13.5 ± 9.8 days vs. 15.0 ± 6.4 days, P = 0.179 
 Number of patients undergoing surgery:  P = 0.736 

 Number of surgeries per patient: P = 0.985 
 

Jindal, Jain and Maitra 2015
23

 

 Linezolid dosage 600mg every 12 hours, vancomycin 
dosage 1g every 12 hours  

 Unclear if vancomycin dose adjusted based on trough 
concentration  

 Duration of treatment ranged from 7 to 28 days for both 
groups 

 Baseline characteristics of patients not adequately reported 

“This study showed linezolid to be equally effective to 
vancomycin in treating patients with culture confirmed 
MRSA.”(p.B-1093)

23
 

 
“Overall rates of adverse events were similar in both linezolid 
and vancomycin treated patients.”(p.B-1094)

23
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The following were not statistically significant between groups 
treated with linezolid vs. vancomycin; 
Clinical success rate: 

 Pneumonia patients: 90.47% vs. 77.78%, P = 0.3488  

 cSSTI patients: 98.94% vs. 97.82%, P = 0.5989 
 

Microbiological eradication rate: 
o Pneumonia patients: 66.67% vs. 66.67%,  P = 1 
o cSSTI patients: 96.84% vs. 95.65%, P = 0.7203 
 

Usery et al. 2015
24

 

 Mean linezolid dose 600mg twice a day, mean vancomycin 
dosage12.6± 4 mg/kg per dose, mean daptomycin dosage 
6.7±1.8 mg/kg per dose 

 Therapeutic drug monitoring was performed in 16 patients; 
42.6% of all levels drawn were below 15 mcg/mL 

 Mean Duration of inpatient treatment:  10.1 ± 3.2 days for 
linezolid, 13.6 ± 7.1 days for vancomycin, and 16.4 ± 9.6 
days for daptomycin 

 Demographic characteristics differed between groups for 
BMI and end-stage renal disease on hemodialysis 
 

The following were not statistically significant different between 
groups treated with daptomycin vs. linezolid vs. vancomycin : 

o Clinical cure rate: 58.5% vs. 60% vs. 61.1%,  P = 
0.9624  

o Microbiological cure rate: 93.6% vs. 100% vs. 
90%, P = 0.6777 

o Recurrence rate: 9.5% vs. 11.1% vs.16.3%, P = 
0.5960 

o Re-infection rate: 11.9% vs. 0% vs. 14.3%, P = 
0.4755 

o Treatment failure: 20.8% vs. 26.7% vs. 16.7%, P 
= 0.6662 

o Total length of stay: 30.6 ± 20.6 days vs. 32.3 ± 
26.1 days vs. 26.9 ± 24.0 days, P = 0.5942 

o ICU length of stay:  3.8 ± 7.7days vs. 9.9 ± 13.0 
days vs. 3.7 ± 10.4, P = 0.0729 

 
The following was significantly higher in the linezolid group in 
comparison to the daptomycin and vancomycin groups: 

 Mortality: 6/15 (40%) vs.10/53 (18.9%) and 5/54 (9.3%), P 
= 0.0186 

 
 

“Our study revealed that there is no difference in clinical or 
microbiological cure rates between daptomycin, linezolid and 
vancomycin for the treatment of MRSA bacteremia. Daptomycin 
and vancomycin seem equally efficacious, whereas higher 
mortality is associated with linezolid in the treatment of this 
infection.”(p.40)

24
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Caffrey et al. 2014
25

 

 Dosage and duration of treatment not reported for both 
groups 

 Unclear if vancomycin dose adjusted based on trough 
levels 

 Propensity score matching successfully balanced baseline 
patient characteristics across the treatment groups  
 

The following were not statistically significant different between 
groups treated with linezolid vs. vancomycin : 

o Time to 30-day mortality: aHR 0.91; 95% CI, 
0.70 to 1.17 

o Discharge:  aHR 1.04; 95% CI, 0.92 to 1.18 
o ICU discharge: aHR 1.03; 95% CI, 0.85 to 1.24 
o ICU transfer: aHR 0.70; 95% CI, 0.42 to 1.18 
o Intubation: aHR 0.97; 95% CI, 0.68 to 1.38 
o 30-day MRSA reinfection: aHR 0.93; 95% CI, 

0.56 to 1.56 
o 30-day readmission: aHR 0.89; 95% CI, 0.69 to 

1.15 
 

The following were statistically lower in patients treated with 
linezolid vs. vancomycin: 

 Therapy change: aHR 0.68; 95% CI, 0.48 to 0.96) 
 
The following were statistically higher in patients treated with 
linezolid vs. vancomycin: 

 *Clinical success rate: aHR 1.25; 95% CI 1.07 to 1.47) 

 Clinical success rate in microbiology-confirmed MRSA 
subgroup:  aHR 1.46; 95% CI, 1.13 to 1.87 

 Clinical success rate in clinical criteria subgroup:  aHR 
1.25; 95% CI, 1.03 to 1.52 

 
*Clinical success defined as discharge by day 14 after treatment 
initiation, in the absence of death, therapy change or intubation  

“Our retrospective national cohort study demonstrated similar 
survival, LOS, readmission, and re-infection rates for patients 

with MRSA pneumonia treated with linezolid or vancomycin. 
Linezolid treatment was associated with a significantly higher 
rate of the composite outcome of clinical success than 
vancomycin.”(p.479)

25
 

Peyrani et al. 2014
26

 

 Dosage not reported for both groups  

 Mean vancomycin trough level at day 3 was 13 ± 8 μg/mL; 
overall trough level 21 ± 11 mcg/mL 

 Mean duration of treatment 11± 4 days for linezolid-treated 
patients and 11 ± 5 days for vancomycin-treated patients 

 Propensity-adjustment successfully balanced baseline 
patient characteristics across the treatment groups  for 
primary outcome (clinical success); unadjusted for 
secondary outcomes  

 

“patients with MRSA VAP who are treated with linezolid have a 
significantly higher clinical success rate compared with patients 
treated with vancomycin.”(p.5)

26
 

 
“This study did not identify any significant differences between 
linezolid– and vancomycin-treated patients with respect to 
mortality, development of thrombocytopenia, anemia, or 
nephrotoxicity, mechanical ventilator days, or length of ICU or 
hospital stay.”(p.5)

26
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Before propensity-adjustment: 
 Clinical success rate at day 14 higher in linezolid group 

85% in comparison to vancomycin group 69%, P = 0.009 
After propensity-adjustment: 

 Clinical success at day 14 significantly higher in patients 
treated with linezolid in comparison to vancomycin, P < 
0.001 

 
Unadjusted secondary outcomes: 

 Mortality – No statistically significant differences between 
linezolid group 9.9% and vancomycin group 9.2%, P = 1.00 
 

Adverse Events 
The following were not statistically different between patients 
treated with linezolid vs. vancomycin: 

 Thrombocytopenia – 17.8% vs. 18.4%, P = 1.00 

 Anemia – 42.6% vs. 47.1% P = 0.559 
 Nephrotoxicity –10.9% vs. 14.9%, P = 0.541 
 
Resource utilization: 
The following were not statistically different between patients 
treated with linezolid vs. vancomycin: 

 Days on mechanical ventilation, median (IQR) – 14.0% vs. 
11.5%, P = 0.276 

 Length of ICU stay, median (IQR) –14.0% vs.11.5%, P = 
0.823 

 Length of hospital stay, median (IQR) – 19% vs. 
vancomycin 14.5%, P = 0.773 
 

 
Multivariate matching:  

 Linezolid group more likely to reach clinical success than 
vancomycin group (RR 1.24; 95% CI, 1.06 to 1.32) 

 Adjusted number needed to treat – Six MRSA VAP patients 
to achieve an additional case of clinical success 

Linezolid vs. Daptomycin for VRE Infections 

Britt et al. 2017
27

 

 Linezolid dose 600mg twice daily; median daptomycin dose 
6.15mg/kg 

 Median treatment duration: daptomycin, 13 days, IQR, 7 to 
18 days; linezolid, 9 days, IQR 5 to 15 days  

 Propensity score matching successfully balanced baseline 
patient characteristics across the treatment groups  

 
Before propensity score matching, patients treated with linezolid 
vs. daptomycin had significantly greater: 

“In a national [propensity score]-matched cohort study, 
[daptomycin] was associated with lower 30-day mortality, 
infection-related mortality, hospital mortality, persistent VREF-
BSI, median duration of VREF-BSI and hospital [length of stay] 
compared to [linezolid].” (p. 6)

27
 

 
“In conclusion, [daptomycin] was associated with improved 
clinical outcomes and fewer adverse events than [linezolid] in 
the treatment of VREF-BSI. Improved outcomes associated with 
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 30-day mortality: 34.6% vs. 30.7%; RR = 1.11; 95% CI, 
1.01 to 1.22, P = 0.042 

 Infection-related mortality: 5.3% vs. 1.4%; RR = 1.04; 
95% CI, 1.02 to 1.06, P < 0.001 

 Persistent VREF-BSI: 10.1% vs. 6.3%; RR = 1.32; 95% CI, 
1.02 to 1.71, P = 0.020 

 Hospital mortality: 36.6% vs. 29.6%; RR = 1.20; 95% CI, 
1.09 to 1.33, P < 0.001 

 Median duration of VREF-BSI: 3 vs. 2 days, P < 0.001 

 Median duration of hospital length of stay among 
survivors: 26 vs. 20 days, P < 0.001 

 
After propensity score matching, patients treated with linezolid 
vs. daptomycin had significantly greater: 

 30-day mortality: 34.9% vs. 29.4%; RR = 1.13; 95% CI, 
1.02 to 1.26, P = 0.015 

 Infection-related mortality: 5.4% vs. 1.4%; RR = 1.47; 
95% CI, 1.19 to 2.09, P < 0.001 

 Persistent VREF-BSI : 10.0% vs. 6.4%; RR = 1.30; 95% 
CI, 1.02 to 1.67, P = 0.027 

 Hospital mortality: 35.8% vs. 29.3%; RR = 1.16; 95% CI, 
1.05 to 1.39, P = 0.004 

 Median duration of VREF-BSI: 3 vs. 2 days, P < 0.001 

 Median duration of hospital length of stay among 
survivors: 25 vs. 21 days, P = 0.001 

 
Stratified by source of infection: 

 In patients with infective endocarditis, 30-day and 60-day 
mortality were significantly greater in patients treated with 
linezolid vs. daptomycin (30-day: 30.9% vs. 17.2%; RR = 
1.20; 95% CI, 1.02 to 1.41, P = 0.024; 60-day: 47.4% vs. 
31.3%; RR = 1.31; 95% CI, 1.04 to 1.64, P = 0.021) 

 In patients with a non-endocarditis source of infection, there 
was no difference in 30-day mortality in those treated with 
linezolid vs. daptomycin (34.9% vs. 32.1%; RR = 1.04; 95% 
CI, 0.98 to 1.l11, P = 0.165) 

 In patients with a wound/bone source of VREF-BSI, 
mortality was not significantly different between treatment 
groups but tended to be lower in daptomycin vs. linezolid 
(values not reported) 

 
Adverse events were not significantly different between 
linezolid vs. daptomycin groups: 

 Thrombocytopenia: 11.1% vs. 9.9%, P = 0.478 

 Platelets decreased ≥50% from baseline: 17.7% vs. 
17.0%, P = 0.648 

 CPK elevation: 3.2% vs. 1.7%, P = 0.161 

[daptomycin] use were most apparent in patients with VREF 
endocarditis, and there was no statistically significant advantage 
of [daptomycin] therapy in patients with other sources of 
infection. Therefore, consideration of infection source appears to 

be important in the selection of VREF-BSI patients most likely to 
benefit from [daptomycin] therapy over [linezolid].” (p. 7)

27
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Suleyman et al. 2017
6
 

 Daptomycin dose ranged from 6 to 10mg/kg; linezolid dose 
600mg every 12 hours 

 Mean duration of treatment 2.8 days for daptomycin; 2.5 
days for linezolid 

 Groups were well-matched at baseline, with the exception 
of (all daptomycin vs. linezolid): nursing home residence 
(15% vs. 36%, P = 0.007), ICU admission (35% vs. 23%, P 
= 0.049), receipt of chemotherapy (22% vs. 5%, P = 0.013), 
and neutropenia (15% vs. 0%, P = 0.007) 
 

 In the univariate analysis, 90-day all-cause mortality was 
significantly higher in patients treated with daptomycin vs. 
linezolid: 46 vs. 27%; OR = 2.27; 95% CI, 1.1 to 5.07, P = 
0.044 

 After adjusting for receipt of chemotherapy, neutropenia, 
and renal replacement therapy, 90-day all-cause mortality 
was not significantly different between patients treated with 
daptomycin vs. linezolid: OR = 0.69; 95% CI, 0.29 to 1.65, P 
= 0.402 

 In the univariate analysis, mean bacteremia duration was 
significantly higher in patients treated with daptomycin vs. 
linezolid: 3.6 vs. 2.6 days; OR = 2.52; 95% CI, 1.17 to 5.42, 
P = 0.037 
 

The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 

 Length of stay: 32.6 vs. 29.2 days; OR = 0.99; 95% CI, 
0.98 to 1.01, P = 0.509 

 Recurrence within 30-days: 6.7 vs. 13.6%; OR = 0.46; 
95% CI, 0.13 to 1.60, P = 0.222 

 Antibiotic duration: 2.8 vs. 2.5 days; OR = 0.88; 95% CI, 
0.68 to 1.14, P = 0.333 
 

“Our study showed that there was no significant difference in 
mortality between linezolid and daptomycin for therapy of VRE 

bacteremia in the absence of endocarditis after controlling for 
other variab les that were associated with increased mortality.” 
(p. 151)

6
 

 
“This suggests that linezolid is a reasonable choice for treatment 
of VRE BSI in the absence of endocarditis.” (p. 154)

6
 

Chuang et al. 2016
28

 

 5/141 (3.5%) daptomycin-treated patients and 7/71 (9.9%) 
linezolid-treated patients changed treatment groups 
because of lack of improvement; patients were included in 
analysis as per initial group assignment 

 Mean dose and duration of treatment not reported for both 
intervention groups 

 Demographic characteristics were not different between 
groups at baseline 

 
The following were significantly greater in patients treated with 
daptomycin vs. linezolid: 

“In conclusion, daptomycin displays a dose-dependent clinical 
response. Higher-dose daptomycin was associated with better 
survival than lower-dose daptomycin. Although the lower-dose 
daptomycin group (6-9 mg/kg) had worse clinical outcome than 
the linezolid group, the linezolid group had no survival benefit 
compared to the higher-dose daptomycin group (≥9 mg/kg).” (p. 
e6)

28
 

 
“These findings suggest that the currently recommended 
daptomycin dose might be suboptimal for the treatment of VRE 
bacteraemia.” (p. e4)

28
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 14-day all-cause mortality: 36.9% vs. 21.1%, P = 0.03 
 Infection-related mortality: 38.3% vs. 21.1%, P = 0.01 
 
The following were not significantly different between patients 
treated with daptomycin vs. linezolid: 
 28-day all-cause mortality: 48.9% vs. 38.0%, P = 0.15 

 All-cause in-hospital mortality: 63.8% vs. 53.5%, P = 0.18 

 Elevated CPK (above normal): 7.1% vs. 5.6%, P = 0.78 
 Thrombocytopaenia: 23.2% vs. 33.3%, P = 0.30 
 

 In daptomycin-treated patients, treatment with a higher dose 
(per 1 mg/kg) was significantly associated with lower 14-
day all-cause mortality: OR = 0.76; 95% CI, 0.59 to 0.98, 
P = 0.03 

 
Univariate analysis; compared to daptomycin dose of 6 to 9 
mg/kg: 

 Daptomycin dose ≥9 mg/kg tended to be associated with 
lower 14-day all-cause mortality, but this did not reach 
statistical significance: OR = 0.44; 95% CI, 0.18 to 1.06, P = 
0.07 

 Linezolid was associated with lower 14-day all-cause 
mortality: OR = 0.38; 95% CI, 0.19 to 0.76, P = 0.006 

 
Multivariate analysis (adjusted for bacteraemia severity, 
catheter-related infection, steroid use, platelet count); compared 
to daptomycin dose of 6 to 9 mg/kg: 

 Daptomycin dose of ≥9 mg/kg was associated with lower 
14-day all-cause mortality: OR = 0.26; 95% CI, 0.09 to 
0.74, P = 0.01 

 Linezolid was associated with lower 14-day all-cause 
mortality: OR = 0.36; 95% CI, 0.17 to 0.79, P = 0.01 

 

 In multivariate analysis, 14-day all-cause mortality was not 
significantly different between patients treated with 
daptomycin dose of ≥9 mg/kg vs. linezolid: OR = 1.40; 95% 
CI, 0.45 to 4.37, P = 0.57 

 

 In a propensity score matched subgroup analysis (n = 66 
per group), mortality was significantly lower in those treated 
with linezolid vs. 6 to 9 mg/kg daptomycin (OR = 0.34; 95% 
CI: 0.14 to 0.79, P = 0.01), but mortality was not significantly 
different between those treated with linezolid vs. ≥9 mg/kg 
daptomycin (OR = 0.98; 95% CI: 0.14 to 7.03, P = 0.99) 
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Oral vs. Intravenous Linezolid 

Tanaka et al. 2016
9
 

 Dosage and duration of treatment not reported for both 
intervention groups  

 Principal confounders not adequately reported  
 
The following were not statistically significant different between 
patients treated with IV to oral therapy vs. IV therapy: 

 Duration of linezolid treatment: 12  5.8 days vs. 14 

 5.6 days, P = 0.22 
 Reduction in level of CRP from baseline of   30%: 

16/21 (76.2%) vs. 38/52 (73.1%), P = 0.78 

 Reduction in platelet count from baseline of   30%: 
7/21 (33.3%) vs. 20/52 (38.5%), P  = 0.68 

 Re-administration of an anti-MRSA agent <90 days 
after hospital discharge: 2/21 (9.5%) vs. 7/52 
(13.5%), P = 0.64 

 Death < 28 days after hospital discharge: 3/21 
(14.3%) vs. 10/52 (19.2%), P = 0.62 

“Switching from IV to oral linezolid therapy could reduce 
the duration of IV linezolid therapy without worsening 
clinical outcomes of Japanese patients.” (p.4) 
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aHR = adjusted hazard ratio;  aOR = adjusted odds ratio; APACHE = Acute Phy siology  and Chronic Health Ev aluation; BSI = bloodstream inf ection; CI = conf idence 

interv al; CPK = creatine phosphokinase; CRP = C-reactiv e protein; cSSTIs = complicated skin and sof t tissue inf ections; EOT = end-of -treatment; EOS = end-of -study ;  

ICU = intensiv e care unit; IQR = interquartile range; IV = intrav enous; LOS = length of  stay ; LOT = length of  treatment;  LZD = linezolid; MRSA = methicillin-resistant 

Staphylococcus aureus; MRSA NP = methicillin-resistant Staphylococcus aureus nosocomial pneumonia;  OR = odds ratio; PVD = peripheral v ascular disease;  RD = risk 
dif f erence; RR = risk ratio; SHR = subdistribution hazard ratio;  SOFA Score = Sequential Organ Failure Assessment Score;  VRE = v ancomy cin-resistant Enterococcus; 

VREF = v ancomy cin-resistant Enterococcus faecium; VREF-BSI = v ancomy cin-resistant Enterococcus faecium bloodstream inf ection; v s. = v ersus. 
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Appendix 5:  Overlap between Included Systematic Reviews 
 
Table A7:  Overlap in systematic reviews on MRSA skin and soft tissue infections 

Primary Study Author, Publication Year 
Systematic Review Author, Publication Year 

Yue et al., 2016
1
 Thom et al., 2015

5
 

Itani et al., 2010   

Kohno et al., 2007   

Sharpe et al., 2005   

Stevens et al., 2002   

Weigelt et al., 2005   

Wilcox et al., 2009   

MRSA = methicillin-resistant Staphylococcus aureus 

 
Table A8: Overlap in systematic reviews on VRE bacteremia 

Primary Study Author, Publication Year 
Systematic Review Author, Publication Year 

Zhao et al., 2016
14

 Balli et al., 2014
15

 Chuang et al., 2014
16

 

Barbour et al., 2013    

Bio et al., 2011    

Britt et al., 2015    

Chou et al., 2012    

Crank et al., 2010    

Dubrovskaya et al., 2008    

El-Lababibi et al., 2007    

Furuya et al., 2005    

Hayakawa et al., 2014    

Kraft et al., 2011    

Krank et al., 2011    

Lu et al., 2012    

Marion et al., 2008    

Mave et al., 2009    

McKinnell et al., 2011    

Patel et al., 2016    

Truong et al., 2015    

Twilla et al., 2012    

VRE = v ancomy cin-resistant Enterococcus 
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Appendix 6:  Clinical and Microbiological Outcomes 

Table A9: Definition of Clinical Outcomes 

Outcome Definition 

Clinical Success  Clinical cure and improvement
17,19,22,23,23

 
 Discharge by day 14 of treatment initiation, in the absence 

of therapy change, intubation or death
25

 

 Resolution or improvement of signs and symptoms by day 
14

26
 

Clinical Cure  Resolution of signs and symptoms
1,3,12-16,20

 

 Resolution of signs and symptoms of infection, including 
measures of white blood cell count, heart rate, respiratory 
rate and temperature after treatment was discontinued

24
 

 Resolution of clinical signs and symptoms, improvement 
in diagnostic imaging,  and no additional need for 
antibacterial medication

17,19
  

 

 
 

Table A10: Definition of Microbiological Outcomes 

Outcome Definition 

Microbiological success  Documented or presumed eradication
17,19

 

Microbiological efficacy  Presumed eradication
20

 

Microbiologic cure rate   Eradication of bacteria on culture
1,12,14-16,23

 

 Lack of repeat positive blood cultures for MRSA at least 
14 days after therapy is discontinued

24
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Appendix 7: Additional References of Potential 

Interest 

Predictors of Clinical Success 

Shorr AF, Puzniak LA, Biswas P, Niederman MS. Predictors of clinical success in the 

treatment of patients with methicillin- resistant staphylococcus aureus (MRSA) Nosocomial 

pneumonia (NP). PLoS ONE. 2015;10(7).  

Caffrey AR, Morrill HJ, Puzniak LA, Laplante KL. Predictors of clinical success among a 

national Veterans Affairs cohort with methicillin-resistant Staphylococcus aureus 

pneumonia. Clin Ther. 2014 Apr 1;36(4):552-9.  

Puzniak LA, Capitano B, Biswas P, Lodise TP. Impact of patient characteristics and 

infection type on clinical outcomes of patients who received linezolid or vancomycin for 

complicated skin and skin structure infections caused by methicillin-resistant 

Staphylococcus aureus: a pooled data analysis. Diagn Microbiol Infect Dis. 2014 

Mar;78(3):295-301.  

Budget Impact Analysis 

Athanasakis K, Petrakis I, Ollandezos M, Tsoulas C, Patel DA, Karampli E, et al. 

Antibacterial treatment of Meticillin-Resistant Staphylococcus Aureus complicated skin and 

soft tissue Infections: A cost and budget impact analysis in Greek hospitals. Infect Dis Ther. 

2014 Dec;3(2):257-68 

Clinical Studies Reporting Cost Outcomes 

Tong MC, Wisniewski CS, Wolf B, Bosso JA. Comparison of Linezolid and Vancomycin for 

Methicillin-Resistant Staphylococcus aureus Pneumonia: Institutional Implications. 

Pharmacotherapy. 2016 Jul;36(7):731-9. 

Hayakawa K, Martin ET, Gudur UM, Marchaim D, Dalle D, Alshabani K, et al. Impact of 

different antimicrobial therapies on clinical and fiscal outcomes of patients with bacteremia 

due to vancomycin-resistant enterococci. Antimicrob Agents Chemother. 2014 

Jul;58(7):3968-75.  

 

 

 

 


