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Abstract
Purpose  Vancomycin is the standard therapy for suspected or confirmed Methicillin-resistant Staphylococcus aureus (MRSA) 
skin and soft tissue infection (SSTI). Although newer anti-MRSA agents claim improved efficacy and safety, evidence in 
microbiologically confirmed MRSA-SSTI remains limited and heterogenous. Thus, this study aimed to systematically com-
pare the efficacy and safety of alternative agents versus vancomycin in adults with confirmed MRSA-SSTI.
Methods  Three databases were searched until August 05, 2025, to retrieve randomized controlled trials (RCTs) from pub-
lished meta-analyses evaluating vancomycin versus alternatives involving patients with MRSA-confirmed SSTI. Pooled 
risk ratios (RR) and 95% confidence intervals (CI) were calculated using random-effects model. The study is registered in 
PROSPERO (CRD420251119756).
Results  From 28 meta-analyses, 39 RCTs (n = 20,285; 2,662 patients with MRSA-confirmed SSTI receiving alternative 
agents and 2,322 receiving vancomycin) were included. No significant difference in clinical success was observed between 
groups (RR: 1.012, 95% CI: 0.992–1.032; prediction interval: 0.994–1.030). Although alternatives showed modestly higher 
microbiological success (RR: 1.058, 95% CI 1.001–1.119; prediction interval: 0.895–1.250), the effect lost significance 
after publication bias adjustment. Alternative agents had significantly lower dermatologic but higher gastrointestinal and 
hematological risk. Tigecycline had higher adverse events (RR: 1.090, 95% CI: 1.019–1.166), and telavancin had higher 
drug discontinuation (RR: 1.405, 95% CI: 1.105–1.786).
Conclusion  Despite the growth of newer anti-MRSA agents, vancomycin remains clinically comparable for MRSA-confirmed 
SSTI, with apparent microbiological advantages of alternatives tempered by potential publication bias. Varying safety and 
pharmacological profiles of these agents emphasize the importance of individualized treatment selection.
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Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) 
remains a predominant cause of skin and soft tissue infec-
tions (SSTIs) worldwide, contributing substantially to hos-
pitalizations, prolonged therapy, and healthcare costs [1]. 
These infections range from localized abscesses and cel-
lulitis to severe invasive manifestations such as deep tissue 
infections and necrotizing fasciitis. The pathogen’s capac-
ity for resistance, biofilm formation, and toxin production 
complicates treatment, particularly in severe or deep-seated 
infections [2].

Vancomycin has been the standard therapy for MRSA 
infections for decades due to its reliable bactericidal activ-
ity and clinical experience [3, 4]. However, its limitations, 
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including slow bacterial killing and pharmacokinetic vari-
ability, reduced tissue penetration into abscesses and soft 
tissue compartments, nephrotoxicity, and emerging strains 
with elevated vancomycin minimum inhibitory concentra-
tions (MIC “creep”), have raised concerns regarding its 
continued adequacy as a first-line therapy [4, 5]. Over the 
decades, several anti-MRSA agents, including linezolid, 
daptomycin, ceftaroline, lipoglycopeptides (telavancin, dal-
bavancin, oritavancin), and tigecycline—have been approved 
as potential alternatives to vancomycin. These newer agents 
demonstrate improved pharmacokinetics, enhanced tissue 
distribution, biofilm activity, more favorable safety profiles, 
and more convenient dosing regimens, potentially offering 
clinical advantages in SSTI management [3, 4]. Nonethe-
less, despite vancomycin’s narrow therapeutic index and 
the need for therapeutic drug monitoring, the adoption of 
AUC-guided dosing has improved exposure optimization 
and reduced nephrotoxicity while maintaining efficacy [6].

In this evolving therapeutic landscape, the current posi-
tion of vancomycin against newer anti-MRSA agents in the 
management of MRSA-confirmed SSTIs remains uncer-
tain. To establish an evidence-based hierarchy of efficacy 
and safety, comparative data should be derived from high-
quality randomized controlled trials (RCTs) involving 
microbiologically confirmed MRSA cases, standardized 
clinical outcomes, and appropriate use of vancomycin as 
the definitive comparator. Moreover, existing evidence 
remains fragmented and inconsistent, as most systematic 
reviews and meta-analyses (SR-MA) have pooled heterog-
enous study designs, included mixed-pathogen or empiri-
cally treated SSTIs, focused on limited interventions, and 
rarely assessed the impact of risk of bias or publication bias 
on pooled estimates, thereby limiting the reliability of their 
conclusions [7–9]. Without addressing these limitations, it 
remains unclear whether alternative agents truly provide a 
therapeutic advantage over vancomycin in confirmed MRSA 
infections.

Given these uncertainties, we conducted a comprehensive 
meta-analysis of RCTs identified from previously published 
SR-MAs to compare the efficacy and safety of vancomycin 
with alternative anti-MRSA agents in adult patients with 
microbiologically confirmed MRSA-SSTI, including assess-
ing the influence of risk of bias and publication bias.

Materials and methods

Study design

We performed a systematic review and meta-analysis of 
individual RCTs involving confirmed MRSA cases in adult 
patients. Eligible RCTs were identified through previously 
published SR-MA. This re-analysis was performed at the 

individual trial level using pre-defined inclusion criteria 
and outcome definitions. We reported it according to the 
Preferred Reporting Items for Systematic Reviews and Meta-
analyses guidelines (Supplementary Table S1). The protocol 
is registered in PROSPERO (CRD420251119756).

Search strategy and study selection

PubMed, Embase, and Web of Science were searched until 
August 05, 2025, to identify eligible SR-MA evaluating van-
comycin compared with other interventions for confirmed or 
suspected MRSA infections. The search strategy is detailed 
in Supplementary Table S2. Individual RCTs were subse-
quently identified by screening the trials included within 
the eligible SR-MA, and only those meeting the predefined 
eligibility criteria were included in the present meta-anal-
ysis. To enhance completeness, we manually checked the 
reference lists of these eligible RCTs and performed hand 
searching to identify additional relevant articles that may 
not have been captured within the included SR-MAs. Fol-
lowing consensus, two authors independently screened and 
selected the pooled studies, resolving any disagreements 
through discussion.

Eligibility criteria

Eligibility was assessed at two levels: (1) the SR-MA level 
for study identification and (2) the individual RCT level for 
quantitative synthesis. This approach was chosen to ensure 
comprehensive identification of relevant RCTs while mini-
mizing duplication and inconsistency across multiple over-
lapping primary literature searches.

For the SR-MA, we included studies that compared van-
comycin with other interventions for treating MRSA-con-
firmed or suspected infections. Studies with mixed compara-
tors were excluded; however, adjunctive therapies targeting 
gram-negative or anaerobic bacteria (e.g., aztreonam) along-
side vancomycin were permitted.

For the RCTs, we included those that met the following 
criteria:

1.	 Population: Adult patients with MRSA-confirmed 
SSTIs (complicated SSTI, complicated skin and skin 
structure infections, or acute bacterial skin and skin 
structure infections including cellulitis/erysipelas, 
wound infections, and major cutaneous abscesses)

2.	 Intervention: The treatment group received at least one 
antibiotic.

3.	 Comparator: Vancomycin (adjunctive therapies tar-
geting gram-negative or anaerobic bacteria were per-
mitted), if vancomycin was used in more than 75% of 
MRSA confirmed patients as a standard therapy, then 
the study was included in the analysis
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4.	 Outcome: The primary outcomes were clinical success 
(resolution or improvement in clinical signs and symp-
toms without the need for further antibacterial therapy) 
and microbiological success (elimination or presumed 
eradication of MRSA isolates) at the test-of-cure visit, 
typically 7–14 days after end of therapy in microbio-
logically evaluable population with MRSA infections. 
Secondary outcomes included any adverse events, 
drug-related adverse events, serious adverse events, 
drug-related serious events, drug discontinuation due to 
adverse events, drug discontinuation due to drug-related 
adverse events, all-cause mortality, and organ-specific 
adverse events.

Data collection and extraction

After reaching a consensus on the extraction items, two 
authors independently extracted the data. Discrepancies 
were addressed through discussion with a third reviewer if 
necessary. Data extracted from SR-MA included the first 
author’s name, publication year, publication type, total 
number of studies, funding, infection type, intervention, and 
comparator. Data extracted from eligible RCTs pooled from 
the eligible SR-MA included the first author, publication 
year, location, infection type, intervention and comparator, 
trial number, funding, age, sample size, MIC90 values, effi-
cacy outcomes (clinical and/or microbiological success), and 
adverse events.

If a test-of-cure visit was not specified, we extracted data 
in the following order: follow-up visit, end-of-study, or end-
of-treatment evaluation conducted 5–30 days after the end 
of therapy. Additionally, if data for the microbiologically 
evaluable population were not available, data from clinically 
evaluable populations were sought, including per-protocol, 
modified, or microbial intention-to-treat populations having 
MRSA confirmed data. These exceptions were made due to 
variations in the outcome measures among individual studies 
per anti-MRSA interventions.

Risk of bias assessment

Two reviewers independently evaluated the methodological 
quality of SR-MA using the 'A MeaSurement Tool to Assess 
systematic Reviews' (AMSTAR2) tool. Similarly, RCTs were 
appraised using the revised Cochrane risk of bias tool for 
randomized trials (RoB 2).

Statistical analysis

Meta-analyses were conducted using the random-effects 
model in R Statistical Software (v4.5.1). For dichotomous 
efficacy and safety outcomes, the pooled results were 

expressed as risk ratios (RR) with 95% confidence interval 
(CI). A fixed-effect model was applied when the included 
studies evaluated the same intervention using compara-
ble study designs. Statistical significance was defined as 
P < 0.05. Between-study heterogeneity was assessed using 
τ2 and I2 and interpreted using 95% prediction intervals 
from random-effects models to estimate the expected range 
of treatment effect across future comparable studies. Sub-
group analyses were performed for all outcomes based on 
the intervention type, with additional exploratory sub-
group analyses conducted according to SSTI severity. For 
meta-analysis including more than ten studies, potential 
publication bias was evaluated using funnel plot asym-
metry and Egger’s regression test. When asymmetry was 
suspected or detected, the Duval and Tweedie trim-and-fill 
method (inverse-variance model) was applied to estimate 
the adjusted pooled effect after imputing potentially miss-
ing studies. Sensitivity analyses were conducted using the 
leave-one-out method and by stratifying studies at differ-
ent levels of risk of bias to evaluate the robustness of the 
pooled results. Exploratory benefit–risk quadrant analyses 
were conducted by plotting pooled RRs for efficacy out-
comes against RRs for selected safety outcomes that dem-
onstrated statistically significant differences, to visually 
illustrate efficacy–safety trade-offs relative to vancomycin.

Certainty of the evidence assessment

The quality of evidence for each meta-analysis was 
assessed using the Grading of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) framework, 
considering risk of bias, consistency, directness, precision, 
and publication bias.

Results

Study identification and selection

This study involved 28 SR-MA with a total of 157 unique 
studies targeting MRSA suspected or confirmed infections. 
After applying eligibility criteria, we screened 50 unique 
publications, of which 34 that had efficacy data on MRSA 
confirmed SSTI patient were included. References screen-
ing of the 50 publications added two unique publications, 
thus, in total 39 RCTs from 36 publications were included 
in the meta-analysis. Figure 1 illustrates the PRISMA flow 
diagram. Supplementary Table S3 list excluded articles, 
along with the reasons for exclusion for SR-MA and RCTs, 
respectively.
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Characteristics of included studies

Of the 28 included SR-MAs published between 2009 and 
2025, only one conducted a GRADE assessment and six 
had pre-registered protocols (Supplementary Table S4). The 
RCTs, published between 1996 and 2021, compared vanco-
mycin with BC-3781 (Lefamulin, n = 1) [10], cefilavancin 
(TD-1792, n = 1) [11], ceftaroline (n = 4) [12–15], ceftobi-
prole (n = 3) [16–18], dalbavancin (n = 2) [19], daptomycin 
(n = 4) [20–23], delafloxacin (n = 3) [24–26], Iclaprim (n = 3) 
[27–29], linezolid (n = 7) [24, 30–35], oritavancin (n = 2) 
[36, 37], quinupristin/dalfopristin (n = 2) [38], telavancin 
(n = 4) [39–41], and tigecycline (n = 4) [42–45] (Table 1). 
One RCTs compared vancomycin with both linezolid and 
delafloxacin [24]. The total sample size was 10,647 in the 
intervention groups and 9,638 in the vancomycin groups, 

with 2,662 and 2,322 microbiologically confirmed MRSA 
cases, respectively. MIC90 values for MRSA were reported 
in only 55% of the studies for both treatment groups. Sev-
eral alternative agents exhibited MIC90 values ranging from 
0.06 to 0.5 mg/L, lower than vancomycin, which was almost 
always 1 mg/L. Notably, weight-based vancomycin dosing 
was commonly utilized in recently published RCTs. Among 
the 39 included RCTs, 28 enrolled patients with complicated 
SSTI/SSSI, one enrolled uncomplicated SSSI, and 10 did 
not classified infections as complicated or uncomplicated.

Risk of bias in included studies

Supplementary Table S5 presents AMSTAR 2 ratings for the 
included SR-MA. The quality of the SR-MA was subopti-
mal, with 23 of the 28 rated as critically low and five as low. 

Fig. 1   PRISMA flowchart. IV, intravenous; SR-MA, systematic review and/or meta-analysis; RCT, randomized controlled trial



Efficacy and safety of vancomycin versus 13 alternatives in MRSA‑confirmed skin and soft tissue…

Ta
bl

e 
1  

G
en

er
al

 c
ha

ra
ct

er
ist

ic
s o

f 3
9 

ra
nd

om
iz

ed
 c

on
tro

lle
d 

tri
al

s f
ro

m
 3

6 
pu

bl
ic

at
io

ns

Fi
rs

t a
ut

ho
r, 

ye
ar

In
fe

ct
io

n
Tr

ia
l 

de
si

gn
St

ud
y 

pe
rio

d
C

lin
ic

al
 tr

ia
l 

nu
m

be
r

Lo
ca

-
tio

n
Pa

rti
ci

pa
nt

s (
In

te
rv

en
tio

n/
Va

nc
o-

m
yc

in
)

D
os

ag
e 

re
gi

m
en

M
IC

90
, m

g/
L 

(r
an

ge
)

Th
er

ap
y 

du
ra

-
tio

n,
 

da
ys

Sp
on

so
r

Sa
m

pl
e 

si
ze

M
R

SA
 

sa
m

pl
e

M
ea

n 
ag

e ±
 S

.D
, 

ye
ar

s

In
te

rv
en

tio
n 

(+
 az

tre
on

am
)

Va
nc

o-
m

yc
in

 
(+

 az
tre

-
on

am
)

In
te

rv
en

-
tio

n
Va

nc
o-

m
yc

in

B
C

-3
78

1
 P

rin
ce

 
et

 a
l.,

 
20

13
 [1

0]

A
B

SS
SI

 
(u

nS
SS

I)
Ph

as
e 

2,
 

D
B

N
I

N
I

U
ni

te
d 

St
at

es
14

1/
66

66
/3

9
41

.9
 +

 13
.2

/
40

.4
 +

 13
.7

10
0 

or
 1

50
 m

g 
IV

 q
12

h
1 

g 
IV

 
q1

2h
N

I
N

I
5–

14
N

ab
riv

a 
Th

er
a-

pe
ut

ic
s 

A
G

C
efi

la
va

nc
in

 S
try

je
w

sk
i 

et
 a

l.,
 

20
12

 [1
1]

cS
SS

I
Ph

as
e 

2,
 

D
B

N
I

N
C

T0
04

42
83

2
U

ni
te

d 
St

at
es

10
1/

10
2

38
/3

6
40

.0
 ±

 11
.2

/
40

.0
 ±

 11
.3

2 
m

g/
kg

 IV
 

q2
4h

1 
g 

IV
 

q1
2h

0.
01

5 
(0

.0
08

–
0.

01
5)

1 
(0

.5
–

1.
0)

7–
14

Th
er

a-
va

nc
e,

 
In

c
C

ef
ta

ro
lin

e
 C

or
ey

 
et

 a
l.,

 
20

10
 [1

2]

cS
SS

I
Ph

as
e 

3,
 

D
B

Fe
b-

N
ov

 
20

07
CA

N
VA

S 
1 

N
C

T0
04

24
19

0
M

ul
ti-

re
gi

on
35

1/
34

7
10

8/
12

0
47

.2
 ±

 17
.0

/
49

.2
 ±

 17
.2

60
0 

m
g 

IV
 q

12
h

1 
g 

(+
 1 

g)
 

IV
 q

12
h

1
1

5–
14

Fo
re

st 
La

bo
ra

-
to

rie
s, 

In
c

D
ry

de
n 

et
 a

l.,
 2

01
6 

[1
3]

cS
ST

I
Ph

as
e 

3,
 

D
B

M
ay

 
20

12
-

Ju
n 

20
14

CO
V

ER
S

N
C

T0
14

99
27

7
M

ul
ti-

re
gi

on
50

6/
25

5
25

/1
5

52
.6

 ±
 16

.5
/

53
.6

 ±
 16

.3
60

0 
m

g 
IV

 q
8h

15
 m

g/
kg

 
IV

 q
12

h 
(+

 1 
g 

IV
 

q8
h)

0.
5

1
5–

14
A

str
aZ

en
-

ec
a

 T
al

bo
t 

et
 a

l.,
 

20
07

 [1
4]

cS
SS

I
Ph

as
e 

2,
 

O
B

N
I

N
I

M
ul

ti-
re

gi
on

67
/3

2
6/

6
41

.6
/4

4.
0

60
0 

m
g 

IV
 q

12
h

1 
g 

IV
 

q1
2h

 
(±

 1 
g 

IV
 

q8
h)

N
I

N
I

7–
14

C
er

ex
a,

 In
c

 W
ilc

ox
 

et
 a

l.,
 

20
10

 [1
5]

cS
SS

I
Ph

as
e 

3,
 

D
B

N
I

CA
N

VA
S 

2 
N

C
T0

04
23

65
7

M
ul

ti-
re

gi
on

34
8/

34
6

86
/7

1
47

.8
 ±

 17
.0

/
47

.5
 ±

 16
.1

60
0 

m
g 

IV
 q

12
h

1 
g 

(+
 1 

g)
 

IV
 q

12
h

0.
5

1
5–

14
Fo

re
st 

La
bo

ra
-

to
rie

s, 
In

c
C

ef
to

bi
pr

ol
e

 N
oe

l e
t a

l.,
 

20
08

 [1
6]

cS
SS

I
D

B
O

ct
 

20
04

-
D

ec
 

20
05

N
I

M
ul

ti-
re

gi
on

39
7/

38
7

90
/8

7
48

.0
 ±

 16
.1

/
46

.7
 ±

 16
.3

50
0 

m
g 

IV
 q

12
h

1 
g 

IV
 

q1
2h

2 
(0

.5
–2

)
1 

(0
.5

–
2)

7–
14

Jo
hn

so
n 

&
 

Jo
hn

so
n

 N
oe

l e
t a

l.,
 

20
08

a 
[1

7]

cS
SS

I
Ph

as
e 

3,
 

D
B

Se
p 20

05
-

O
ct

 
20

06

N
C

T0
02

10
89

9
M

ul
ti-

re
gi

on
54

7/
28

1
16

0/
90

52
.9

 ±
 15

.5
/

51
.9

 ±
 15

.6
5

50
0 

m
g 

IV
 

ev
er

y 
8 

h
1 

g 
IV

 
q1

2h
 

(+
 1 

g 
IV

 
q8

h)
b

N
I

N
I

7–
14

Jo
hn

so
n 

&
 

Jo
hn

so
n



	 S. Purja et al.

Ta
bl

e 
1  

(c
on

tin
ue

d)

Fi
rs

t a
ut

ho
r, 

ye
ar

In
fe

ct
io

n
Tr

ia
l 

de
si

gn
St

ud
y 

pe
rio

d
C

lin
ic

al
 tr

ia
l 

nu
m

be
r

Lo
ca

-
tio

n
Pa

rti
ci

pa
nt

s (
In

te
rv

en
tio

n/
Va

nc
o-

m
yc

in
)

D
os

ag
e 

re
gi

m
en

M
IC

90
, m

g/
L 

(r
an

ge
)

Th
er

ap
y 

du
ra

-
tio

n,
 

da
ys

Sp
on

so
r

Sa
m

pl
e 

si
ze

M
R

SA
 

sa
m

pl
e

M
ea

n 
ag

e ±
 S

.D
, 

ye
ar

s

In
te

rv
en

tio
n 

(+
 az

tre
on

am
)

Va
nc

o-
m

yc
in

 
(+

 az
tre

-
on

am
)

In
te

rv
en

-
tio

n
Va

nc
o-

m
yc

in

 O
ve

rc
as

h 
et

 a
l.,

 
20

21
 [1

8]

A
B

SS
SI

 
(c

SS
SI

)
Ph

as
e 

3,
 

D
B

Fe
b 20

18
-

Fe
b 

20
19

TA
RG

ET
 

N
C

T0
31

37
17

3
M

ul
ti-

re
gi

on
33

5/
34

4
82

/7
3

a 51
 (1

8–
89

)/
50

 (2
0–

87
)

50
0 

m
g 

IV
 q

8h
1 

g 
or

 
15

 m
g/

kg
 

(+
 1 

g)
 

IV
 q

12
h

1
1

5–
14

B
as

ile
a 

Ph
ar

m
a-

ce
ut

ic
a 

In
te

rn
a-

tio
na

l 
Lt

d
D

al
ba

va
nc

in
 B

ou
ch

er
 

et
 a

l.,
 

20
14

[1
9]

A
B

SS
SI

D
B

20
11

–
20

12
D

IS
CO

V
ER

 1
 

N
C

T0
13

39
09

1,
 

D
IS

CO
V

ER
 2

 
N

C
T0

14
31

33
9

M
ul

ti-
re

gi
on

65
9/

65
3

74
/5

0
48

.9
/5

0.
3

1 
g 

IV
 o

n 
da

y 
1 →

 50
0 

m
g 

IV
 o

n 
da

y 
8

1 
g 

or
 

15
 m

g/
kg

 
q1

2h

0.
06

1
10

–1
4

D
ur

at
a 

Th
er

a-
pe

ut
ic

s

D
ap

to
m

yc
in

 A
ik

aw
a 

et
 a

l.,
 

20
13

 [2
0]

SS
TI

Ph
as

e 
3,

 
O

L
20

08
–

20
10

N
C

T0
07

70
34

1
M

ul
ti-

re
gi

on
88

/2
2

55
/1

9
a 69

 (2
2–

92
)/

70
 (2

9–
82

)
4 

m
g/

kg
 IV

 
q2

4h
1 

g 
IV

 
q1

2h
0.

5 (0
.2

5–
1)

1 
(0

.5
–

2)
7–

14
M

er
ck

 K
at

z 
et

 a
l.,

 
20

08
 [2

1]
cS

ST
I

Si
ng

le
 

bl
in

d
Fe

b-
Se

p 
20

07
N

C
T0

04
26

93
3

M
ul

ti-
re

gi
on

48
/4

8
37

/3
5

a 44
 (1

8–
77

)/
41

 (1
8–

86
)

10
 m

g/
kg

 IV
 

q2
4h

1 
g 

IV
 

q1
2h

N
I

N
I

4 
or

 1
4

C
ub

ist
 

Ph
ar

m
a-

ce
ut

ic
al

s
 K

au
f e

t a
l.,

 
20

15
 [2

2]
cS

SS
I

O
L

Se
p 20

11
-

O
ct

 
20

12

N
C

T0
14

19
18

4
U

ni
te

d 
st

at
es

11
8/

10
6

39
/2

7
47

.2
 ±

 15
.2

/
50

.0
 ±

 13
.5

4 
m

g/
kg

 IV
 

q2
4h

1 
g 

IV
 

q1
2h

N
I

N
I

3–
14

M
er

ck
 &

 
C

o.
, I

nc

 P
er

te
l 

et
 a

l.,
 

20
09

 [2
3]

cS
SS

I
Si

ng
le

 
bl

in
d

N
I

N
C

T0
02

95
17

8
M

ul
ti-

re
gi

on
28

/2
2

3/
2

a 54
 (2

5–
79

)/
48

 (1
8–

86
)

4 
m

g/
kg

 IV
 

q2
4h

St
an

da
rd

 o
f 

ca
re

0.
25

 
(0

.1
2–

0.
5)

1 
(0

.5
–

1)
7–

14
C

ub
ist

 
Ph

ar
m

a-
ce

ut
ic

al
s

D
el

afl
ox

ac
in

 K
in

gs
le

y 
et

 a
l.,

 
20

16
 [2

4]

A
B

SS
SI

Ph
as

e 
2,

 
D

B
N

I
N

C
T0

12
83

58
1

U
ni

te
d 

St
at

es
81

/9
8

34
/3

5
39

.7
 ±

 14
.3

/
44

.8
 ±

 15
.5

30
0 

m
g 

IV
 q

12
h

15
 m

g/
kg

 
IV

 q
12

h
0.

12
0.

5
5–

14
M

el
in

ta
 

Th
er

a-
pe

ut
ic

s
 O

’R
io

rd
an

 
et

 a
l.,

 
20

18
 [2

5]

A
B

SS
SI

Ph
as

e 
3,

 
D

B
M

ay
 

20
14

-
Ja

n 
20

16

N
C

T0
19

84
68

4
M

ul
ti-

re
gi

on
42

3/
42

7
78

/9
1

51
.2

 ±
 15

.9
/

50
.2

 ±
 16

.0
3*

30
0 

m
g/

d 
IV

, 
th

en
 4

50
 m

g 
PO

 q
12

h

15
 m

g/
kg

 
(+

 1-
2 

g)
 

IV
 q

12
h

0.
25

N
I

5–
14

M
el

in
ta

 
Th

er
a-

pe
ut

ic
s

 P
ul

lm
an

 
et

 a
l.,

 
20

17
 [2

6]

A
B

SS
SI

Ph
as

e 
3,

 
D

B
A

pr
 

20
13

-
Ju

n 
20

14

N
C

T0
18

11
73

2
M

ul
ti-

re
gi

on
33

1/
32

9
66

/5
0

46
.3

 ±
 13

.9
/

45
.3

 ±
 14

.4
30

0 
m

g 
IV

 q
12

h
15

 m
g/

kg
 

(+
 2 

g)
 

IV
 q

12
h

0.
25

 
(0

.0
04

–
0.

5)

N
I

5–
14

M
el

in
ta

 
Th

er
a-

pe
ut

ic
s



Efficacy and safety of vancomycin versus 13 alternatives in MRSA‑confirmed skin and soft tissue…

Ta
bl

e 
1  

(c
on

tin
ue

d)

Fi
rs

t a
ut

ho
r, 

ye
ar

In
fe

ct
io

n
Tr

ia
l 

de
si

gn
St

ud
y 

pe
rio

d
C

lin
ic

al
 tr

ia
l 

nu
m

be
r

Lo
ca

-
tio

n
Pa

rti
ci

pa
nt

s (
In

te
rv

en
tio

n/
Va

nc
o-

m
yc

in
)

D
os

ag
e 

re
gi

m
en

M
IC

90
, m

g/
L 

(r
an

ge
)

Th
er

ap
y 

du
ra

-
tio

n,
 

da
ys

Sp
on

so
r

Sa
m

pl
e 

si
ze

M
R

SA
 

sa
m

pl
e

M
ea

n 
ag

e ±
 S

.D
, 

ye
ar

s

In
te

rv
en

tio
n 

(+
 az

tre
on

am
)

Va
nc

o-
m

yc
in

 
(+

 az
tre

-
on

am
)

In
te

rv
en

-
tio

n
Va

nc
o-

m
yc

in

Ic
la

pr
im

 H
ol

la
nd

 
et

 a
l.,

 
20

18
 [2

8]

A
B

SS
SI

 
(c

SS
SI

)
Ph

as
e 

3,
 

D
B

A
pr

 
20

16
-

A
ug

 
20

17

R
EV

IV
E-

2 
N

C
T0

26
07

61
8

M
ul

ti-
re

gi
on

29
5/

30
5

69
/6

9
50

.0
 ±

 15
.6

/
50

.8
 ±

 15
.0

80
 m

g 
IV

 q
12

h
15

 m
g/

kg
 

IV
 q

12
h

0.
5

1
5–

14
M

ot
if 

B
io

-
sc

ie
nc

es
 

pl
c

 H
ua

ng
, 

et
 a

l.,
 

20
18

 [2
9]

A
B

SS
SI

 
(c

SS
SI

)
Ph

as
e 

3,
 

D
B

A
pr

 
20

16
-

Ja
n 

20
17

R
EV

IV
E-

1 
N

C
T0

26
00

61
1

M
ul

ti-
re

gi
on

29
8/

30
0

73
/6

1
46

.4
 ±

 13
.3

/
48

.2
 ±

 14
.8

80
 m

g 
IV

 q
12

h
15

 m
g/

kg
 

IV
 q

12
h

0.
5

1
5–

14
M

ot
if 

B
io

-
sc

ie
nc

es
 

pl
c

 K
rie

vi
ns

 
et

 a
l.,

 
20

08
 [2

7]

cS
SS

I
Ph

as
e 

2,
 

D
B

N
I

N
I

M
ul

ti-
re

gi
on

62
/3

0
4/

1
49

.7
 ±

 14
.1

 o
r 

45
.6

 ±
 14

.3
/

43
.5

 ±
 14

.1

0.
8 

or
 1

.6
 m

g/
kg

 IV
 (3

0 
m

in
) 

q1
2h

1 
g 

IV
 

q1
2h

(≤
 0.

06
–

1)
(0

.5
–1

)
10

A
rp

id
a 

Lt
d

Li
ne

zo
lid

 It
an

i e
t a

l.,
 

20
10

 [3
0]

cS
ST

I
Ph

as
e 

4,
 

O
L

O
ct

 
20

04
-

Ju
l 

20
07

N
C

T0
00

87
49

0
M

ul
ti-

re
gi

on
53

7/
51

5
32

2/
31

8
49

.7
/4

9.
4

60
0 

m
g 

IV
 o

r 
PO

 q
12

h
15

 m
g/

kg
 

IV
 q

12
h

N
I

N
I

7–
14

Pfi
ze

r I
nc

 K
in

gs
le

y 
et

 a
l.,

 
20

16
 [2

4]

A
B

SS
SI

Ph
as

e 
2,

 
D

B
Fe

b-
N

ov
 

20
11

N
C

T0
12

83
58

1
U

ni
te

d 
St

at
es

77
/9

8
37

/3
5

44
.8

 ±
 14

.9
/

44
.8

 ±
 15

.5
60

0 
m

g 
IV

 q
12

h
15

 m
g/

kg
 

IV
 q

12
h

2
0.

5
5–

14
M

el
in

ta
 

Th
er

a-
pe

ut
ic

s
 K

oh
no

 
et

 a
l.,

 
20

07
 [3

1]

M
R

SA
 

(c
SS

TI
)

O
L

O
ct

 
20

01
-

Ja
n 

20
04

N
I

Ja
pa

n
10

0/
51

18
/1

0
68

.4
 ±

 16
.4

/
67

.5
 ±

 16
.3

60
0 

m
g 

IV
 o

r 
PO

 q
12

h
1 

g 
IV

 
q1

2h
(0

.5
–2

)
(0

.5
–1

)
7–

28
Pfi

ze
r I

nc

 S
ha

rp
e 

et
 a

l.,
 

20
05

 [3
2]

M
R

SA
-

cS
ST

I
O

L
N

A
N

I
U

ni
te

s 
St

at
es

30
/3

0
30

/3
0

66
/7

6
60

0 
m

g 
PO

 
q1

2h
1 

g 
IV

 
q1

2h
N

I
N

I
7–

21
Pfi

ze
r I

nc

 S
te

ve
ns

 
et

 a
l.,

 
20

02
 [3

3]

M
R

SA
O

L
Ju

l 19
98

-
Ju

l 
19

99

N
I

M
ul

ti-
re

gi
on

24
0/

22
0

53
/4

3
63

.9
 ±

 16
.1

/
59

.8
 ±

 20
.2

60
0 

m
g 

IV
 o

r 
PO

 q
12

h
1 

g 
IV

 
q1

2h
N

I
N

I
7–

28
Ph

ar
m

ac
ia

 
C

or
po

ra
-

tio
n

 W
ei

ge
lt 

et
 a

l.,
 

20
05

 [3
4]

cS
ST

I
O

L
O

ct
 

20
02

-
M

ar
 

20
03

N
I

M
ul

ti-
re

gi
on

59
2/

58
8

17
6/

18
5

52
.0

 ±
 18

.0
/

52
.0

 ±
 18

.0
60

0 
m

g 
IV

 o
r 

PO
 q

12
h

1 
g 

IV
 

q1
2h

N
I

N
I

7–
21

Pfi
ze

r I
nc



	 S. Purja et al.

Ta
bl

e 
1  

(c
on

tin
ue

d)

Fi
rs

t a
ut

ho
r, 

ye
ar

In
fe

ct
io

n
Tr

ia
l 

de
si

gn
St

ud
y 

pe
rio

d
C

lin
ic

al
 tr

ia
l 

nu
m

be
r

Lo
ca

-
tio

n
Pa

rti
ci

pa
nt

s (
In

te
rv

en
tio

n/
Va

nc
o-

m
yc

in
)

D
os

ag
e 

re
gi

m
en

M
IC

90
, m

g/
L 

(r
an

ge
)

Th
er

ap
y 

du
ra

-
tio

n,
 

da
ys

Sp
on

so
r

Sa
m

pl
e 

si
ze

M
R

SA
 

sa
m

pl
e

M
ea

n 
ag

e ±
 S

.D
, 

ye
ar

s

In
te

rv
en

tio
n 

(+
 az

tre
on

am
)

Va
nc

o-
m

yc
in

 
(+

 az
tre

-
on

am
)

In
te

rv
en

-
tio

n
Va

nc
o-

m
yc

in

 W
ilc

ox
 

et
 a

l.,
 

20
09

 [3
5]

cS
SS

I
O

L
M

ay
 

20
02

-
M

ay
 

20
05

N
I

M
ul

ti-
re

gi
on

36
3/

36
3

48
/3

9
53

.7
 ±

 18
.1

/
53

.8
 ±

 17
.6

60
0 

m
g 

IV
 q

12
h

1 
g 

IV
 

q1
2h

2
1

7–
28

Pfi
ze

r I
nc

O
rit

av
an

ci
n

 C
or

ey
 

et
 a

l.,
 

20
14

 [3
6]

A
B

SS
SI

Ph
as

e 
3,

 
D

B
Ja

n 20
11

-
N

ov
 

20
12

SO
LO

 I 
N

C
T0

12
52

71
9

M
ul

ti-
re

gi
on

47
5/

47
9

10
4/

10
0

46
.2

 ±
 14

.2
0/

44
.3

 ±
 14

.5
0

12
00

 m
g 

(S
D

) 
IV

 →
 pl

ac
eb

o 
q1

2h

1 
g 

or
 

15
 m

g/
kg

 
q1

2h

N
I

N
I

7–
10

M
ed

ic
in

es
 

C
om

pa
ny

 C
or

ey
 

et
 a

l.,
 

20
15

 [3
7]

A
B

SS
SI

Ph
as

e 
3,

 
D

B
Ja

n 20
11

-
Ju

n 
20

13

N
C

T0
12

52
73

2
M

ul
ti-

re
gi

on
50

3/
50

2
10

0/
10

1
45

.0
 ±

 13
.4

/
44

.4
4 ±

 14
.3

12
00

 m
g 

(S
D

) 
IV

 →
 pl

ac
eb

o 
q1

2h

1 
g 

or
 

15
 m

g/
kg

 
q1

2h

0.
12

1
7–

10
M

ed
ic

in
es

 
C

om
pa

ny

Q
ui

nu
pr

ist
in

/d
al

fo
pr

ist
in

 N
ic

ho
ls

 
et

 a
l.,

 
19

99
 [3

8]

cS
SS

I
Tw

o ph
as

e 
II

I O
L

Fe
b 19

95
-

A
pr

 
19

96
 

&
 Ju

n 
19

95
-

Ju
l 

19
96

N
I

M
ul

ti-
re

gi
on

28
9/

27
3

9/
6

55
.3

 ±
 17

.8
/

55
.5

 ±
 17

7.
5 

m
g/

kg
 IV

 
q2

4h
1 

g 
IV

 
q1

2h
 o

r 
2 

g 
q6

h 
(o

xa
ci

l-
lin

) o
r 

1 
g 

q8
h 

(c
ef

az
o-

lin
)

N
I

N
I

3–
14

Re
se

ar
ch

 
gr

an
t 

fro
m

 
R

ho
ne

-
Po

ul
en

c 
Ro

re
r

Te
la

va
nc

in
 S

try
je

w
sk

i 
et

 a
l.,

 
20

05
 [3

9]

cS
ST

I
Ph

as
e 

2,
 

D
B

N
I

FA
ST

-1
M

ul
ti-

re
gi

on
84

/8
3

22
/2

6
44

.6
 ±

 13
.9

/
44

.3
 ±

 13
.5

7.
5 

m
g/

kg
 IV

 
q2

4h
1 

g 
IV

 
q1

2h
0.

25
 

(0
.0

3–
0.

25
)

1 
(0

.2
5–

1)
4–

14
Th

er
a-

va
nc

e,
 

In
c

 S
try

je
w

sk
i 

et
 a

l.,
 

20
06

 [4
0]

cS
SS

I
Ph

as
e 

2,
 

D
B

N
I

FA
ST

-2
M

ul
ti-

re
gi

on
10

0/
95

26
/1

9
44

.7
 ±

 13
.7

/
42

.3
 ±

 10
.9

10
 m

g/
kg

 IV
 

q2
4h

1 
g 

IV
 

q1
2h

0.
25

 
(0

.0
6–

1.
0)

1 
(0

.2
5–

1)
4–

14
Th

er
a-

va
nc

e,
 

In
c

 S
try

je
w

sk
i 

et
 a

l.,
 

20
08

 [4
1]

cS
SS

I
Ph

as
e 

3,
 

D
B

Ja
n 20

05
-

Ju
n 

20
06

A
TL

A
S 

1 
N

C
T0

00
91

81
9,

 
A

TL
A

S 
2 

N
C

T0
01

07
97

8

M
ul

ti-
re

gi
on

92
8/

93
9

34
8/

36
9

48
.8

 ±
 16

.6
/

48
.7

 ±
 16

.6
10

 m
g/

kg
 IV

 
q2

4h
1 

g 
IV

 
q1

2h
0.

5 
(0

.1
2–

1.
0)

1 
(0

.5
–

2.
0)

7–
14

Th
er

a-
va

nc
e,

 
In

c



Efficacy and safety of vancomycin versus 13 alternatives in MRSA‑confirmed skin and soft tissue…

Ta
bl

e 
1  

(c
on

tin
ue

d)

Fi
rs

t a
ut

ho
r, 

ye
ar

In
fe

ct
io

n
Tr

ia
l 

de
si

gn
St

ud
y 

pe
rio

d
C

lin
ic

al
 tr

ia
l 

nu
m

be
r

Lo
ca

-
tio

n
Pa

rti
ci

pa
nt

s (
In

te
rv

en
tio

n/
Va

nc
o-

m
yc

in
)

D
os

ag
e 

re
gi

m
en

M
IC

90
, m

g/
L 

(r
an

ge
)

Th
er

ap
y 

du
ra

-
tio

n,
 

da
ys

Sp
on

so
r

Sa
m

pl
e 

si
ze

M
R

SA
 

sa
m

pl
e

M
ea

n 
ag

e ±
 S

.D
, 

ye
ar

s

In
te

rv
en

tio
n 

(+
 az

tre
on

am
)

Va
nc

o-
m

yc
in

 
(+

 az
tre

-
on

am
)

In
te

rv
en

-
tio

n
Va

nc
o-

m
yc

in

Ti
ge

cy
cl

in
e

 B
re

ed
t 

et
 a

l.,
 

20
05

 [4
2]

cS
SS

I
Ph

as
e 

3,
 

D
B

N
ov

 
20

02
-

D
ec

 
20

03

N
I

M
ul

ti-
re

gi
on

27
4/

26
9

6/
6

48
.8

 ±
 17

.0
/

50
.1

 ±
 17

.8
10

0 
m

g/
da

y 
(S

D
) →

 50
 m

g 
IV

 q
12

h

1 
g 

(+
 2 

g)
 

IV
 q

12
h

0.
25

2
14

W
ye

th
 

Re
se

ar
ch

 E
lli

s-
G

ro
ss

e 
et

 a
l.,

 
20

05
 [4

3]

cS
SS

I
Ph

as
e 

3,
 

D
B

A
ug

 
20

01
-

Fe
b 

20
04

N
I

M
ul

ti-
re

gi
on

42
2/

41
1

32
/3

3
48

.5
 ±

 16
.4

/
48

.5
 ±

 17
.2

10
0 

m
g/

da
y 

(S
D

) →
 50

 m
g 

IV
 q

12
h

1 
g 

(+
 2 

g)
 

IV
 q

12
h

0.
25

2
14

W
ye

th
 

Re
se

ar
ch

 F
lo

re
sc

u 
et

 a
l.,

 
20

08
 [4

4]

M
R

SA
 

(c
SS

SI
)

Ph
as

e 
3,

 
D

B
N

ov
 

20
03

-
A

ug
 

20
05

N
C

T0
00

79
97

6
M

ul
ti-

re
gi

on
11

7/
39

11
7/

39
a 51

/5
1

10
0 

m
g/

da
y 

(S
D

) →
 50

 m
g 

IV
 q

12
h

1 
g 

IV
 

q1
2h

(0
.1

2–
0.

5)
N

I
7–

28
W

ye
th

 S
ac

ch
id

-
na

nd
 

et
 a

l.,
 

20
05

 [4
5]

cS
SS

I
Ph

as
e 

3,
 

D
B

N
I

N
I

M
ul

ti-
re

gi
on

29
2/

28
1

21
/2

1
49

.4
 ±

 15
.4

/
48

.4
 ±

 16
.6

10
0 

m
g/

da
y 

(S
D

) →
 50

 m
g 

IV
 q

12
h

1 
g 

(+
 2 

g)
 

IV
 q

12
h

0.
25

 
(0

.1
2–

1)
1 

(1
–4

)
14

W
ye

th

SD
 st

an
da

rd
 d

ev
ia

tio
n,

 N
I n

o 
in

fo
rm

at
io

n,
 D

B 
do

ub
le

 b
lin

d,
 O

B 
ob

se
rv

er
 b

lin
de

d,
 O

L 
op

en
 la

be
l, 

IV
 in

tra
ve

no
us

, P
O

 o
ra

l; 
m

g 
m

ill
ig

ra
m

, g
 g

ra
m

, k
g 

ki
lo

gr
am

, L
 li

te
r, 

M
RS

A 
m

et
hi

ci
lli

n-
re

si
st

an
t 

St
ap

hy
lo

co
cc

us
 a

ur
eu

s, 
AB

SS
SI

 a
cu

te
 b

ac
te

ria
l s

ki
n 

an
d 

sk
in

 s
tru

ct
ur

e 
in

fe
ct

io
n,

 u
nS

SS
I u

nc
om

pl
ic

at
ed

 s
ki

n 
an

d 
sk

in
 s

tru
ct

ur
e 

in
fe

ct
io

n,
 c

SS
SI

 c
om

pl
ic

at
ed

 s
ki

n 
an

d 
sk

in
 s

tru
ct

ur
e 

in
fe

ct
io

n,
 

SS
SI

 sk
in

 a
nd

 sk
in

 st
ru

ct
ur

e 
in

fe
ct

io
n,

 c
SS

TI
 c

om
pl

ic
at

ed
 sk

in
 a

nd
 so

ft 
tis

su
e 

in
fe

ct
io

n,
 S

ST
I s

ki
n 

an
d 

so
ft 

tis
su

e 
in

fe
ct

io
n,

 S
D

 si
ng

le
 d

os
e

q6
h 

m
ea

ns
 e

ve
ry

 6
 h

, q
8h

 m
ea

ns
 e

ve
ry

 8
 h

, q
12

h 
m

ea
ns

 e
ve

ry
 1

2 
h,

 q
24

h 
m

ea
ns

 e
ve

ry
 2

4 
h

a  M
ed

ia
n 

(r
an

ge
)

b  ce
fta

zi
di

m
e

c  ge
nt

am
ic

in



	 S. Purja et al.

The risk of bias assessment for the published RCTs is shown 
in Supplementary Figure S1. Seventeen of 36 publications 
were rated as of high methodological quality. Twenty-five 
studies adopted a double-blind design, while two used a sin-
gle-blind design. Funding information was reported for 35 
publications, all sponsored by the pharmaceutical industry.

Clinical success in MRSA‑induced SSTI

For clinical cure, data were available for 12 different inter-
ventions compared with vancomycin across 32 RCTs involv-
ing patients with MRSA-induced SSTI [10–22, 24–33, 
35–37, 39–41, 44]. In total, 88.93% (n = 1,728/1,943) of 
patients infected with MRSA-SSTI treated with alternative 
agents achieved clinical success, compared with 86.02% 
(n = 1,421/1,652) in the vancomycin group. The pooled 

analysis showed no significant difference in clinical suc-
cess between interventions and vancomycin (RR: 1.012, 
95% CI: 0.992–1.032), with the prediction interval (95% 
CI: 0.994–1.030) and subgroup analyses also indicating no 
significant differences across intervention type (Fig. 2a).

Leave-one-out sensitivity analysis demonstrated that 
removal of individual studies did not alter the overall effect 
estimate, indicating good stability of the findings (Supple-
mentary Figure S2). When stratified by study quality, meta-
analyses restricted to trials with low or high risk of bias 
showed no significant difference between groups, whereas 
inclusion of studies rated as having some concerns yielded 
a higher clinical success rate with linezolid compared with 
vancomycin (Supplementary Figure S3). Assessment of pub-
lication bias showed no evidence of funnel plot asymmetry, 
and Egger’s regression test was non-significant (p = 0.390) 

Fig. 2   Forest plot showing meta-analysis of clinical and microbio-
logical success of vancomycin versus alternative agents in microbio-
logically confirmed MRSA-SSTI. a Clinical success between van-
comycin and alternative agents. b Microbiological success between 

vancomycin and alternative agents. CI, confidence interval; MRSA, 
Methicillin-resistant Staphylococcus aureus; SSTI, skin and soft tis-
sue infections
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(Supplementary Figure S4). After adjustment using the 
Duval and Tweedie trim-and-fill method, four studies were 
imputed, yet the pooled estimate remained non-significant 
(Supplementary Figure S5). Exploratory subgroup analyses 
by SSTI severity showed no significant differences between 
interventions and vancomycin (Supplementary Figure S6).

Microbiological success in MRSA‑induced SSTI

Data on microbiological success were available for 10 
interventions compared with vancomycin across 23 RCTs 
involving patients with MRSA-induced SSTI [11, 13, 18, 
20, 21, 23–25, 27, 30–32, 34, 35, 38–43, 45]. Overall, 
84.38% (n = 994/1,178) of patients infected with MRSA-
SSTI treated with alternative agents achieved microbiologi-
cal success, compared with 78.56% (n = 854/1,087) treated 
with vancomycin. Pooled analysis demonstrated higher 
microbiological success with alternative agents (RR: 1.058, 
95% CI: 1.001–1.119), with prediction interval (95% CI: 
0.895–1.250), while subgroup analyses indicated no signifi-
cant differences among the interventions type (Fig. 2b).

Leave-one-out sensitivity analysis indicated that the over-
all effect lost statistical significance upon exclusion of cer-
tain studies. (Supplementary Figure S7). When stratified by 
risk of bias, no significant differences were observed among 
studies with low or high risk, while inclusion of studies with 
“some concerns” introduced a significant effect (Supplemen-
tary Figure S8). Examination of funnel plot asymmetry and 
Egger’s regression test (p = 0.046) indicated potential small-
study effects (Supplementary Figure S4). After adjustment 
using the Duval and Tweedie trim-and-fill method, five stud-
ies were imputed, and the adjusted pooled estimate became 
non-significant (Supplementary Figure S9). In exploratory 
subgroup analyses by SSTI severity, alternative agents dem-
onstrated a modestly higher rate of microbiological eradi-
cation than vancomycin among patients with complicated 
SSTIs (RR: 1.081, 95% CI: 1.012–1.156; Supplementary 
Figure S10).

Adverse events

Among the interventions, the risk for any adverse events was 
higher for tigecycline (RR: 1.090, 95% CI: 1.019–1.166), 
while telavancin had higher risk for drug discontinuation due 
to adverse events (RR: 1.405, 95% CI:1.105–1.786) (Fig. 3). 
There was no significant difference between intervention 
and vancomycin for the drug-related adverse event, drug 
discontinuation due to drug-related adverse event, serious 
adverse event, drug-related serious adverse event, and all-
cause mortality (Supplementary Figures S11-S15). Supple-
mentary Figure S16 illustrates the publication bias of safety 
outcomes. A summary of the meta-analysis results for all 

organ-specific adverse events across the different treatment 
regimens is presented in Fig. 4.

Skin and subcutaneous tissue disorders

Daptomycin was associated with a lower risk of erythema 
than vancomycin (RR: 0.109, 95% CI: 0.014–0.824) (Sup-
plementary Figure S17). The overall pooled effect favored 
intervention, showing a lower risk than vancomycin for pru-
ritus (RR: 0.448, 95% CI: 0.376–0.533; prediction interval 
0.370–0.543), with no significant difference among inter-
vention subgroups (Supplementary Figure S18). Similarly, 
alternative agents had lower risk for rash (RR: 0.597, 95% 
CI: 0.415–0.857; prediction interval 0.267–1.331), with 
tigecycline (RR: 0.334, 95% CI: 0.283–0.394) showing sig-
nificantly lower risk than vancomycin among interventions 
(Supplementary Figure S19). No significant difference was 
observed for generalized pruritus and infusion/injection site 
extravasation (Supplementary Figures S20 and S21).

Gastrointestinal disorders

Overall, intervention had a higher risk for diarrhea 
(RR: 1.435, 95% CI: 1.161–1.774; prediction inter-
val 0.718–2.870), with ceftobiprole (RR: 1.309, 95% 
CI: 1.137–1.506), delafloxacin (RR: 2.643, 95% CI: 
1.632–4.280), linezolid (RR: 2.323, 95% CI: 1.446–3.732), 
and tigecycline (RR: 1.647, 95% CI: 1.029–2.637) demon-
strating significantly higher risk than vancomycin across 
interventions (Supplementary Figure S22). Interestingly, 
tigecycline has higher risk than vancomycin for anorexia 
(RR: 7.499, 95% CI: 2.660–1.140) and dyspepsia (RR: 
3.579, 95% CI: 1.793–7.146) (Supplementary Figures S23 
and S24). Alternative agents also had higher risk for dysgeu-
sia (RR: 6.041, 95% CI: 1.792–20.363), with ceftobiprole 
showing significantly higher risk than vancomycin among 
interventions (RR: 14.853, 95% CI: 12.016–18.360) (Sup-
plementary Figure S25). Furthermore, interventions were 
associated with higher risk for nausea (RR: 1.625, 95% CI: 
1.336–1.978; prediction interval 0.636–4.153), with cefto-
biprole (RR: 1.731, 95% CI: 1.269–2.360), linezolid (RR: 
2.001, 95% CI: 1.536–2.606), telavancin (RR: 1.754, 95% 
CI: 1.214–2.533), and tigecycline (RR: 4.020, 95% CI: 
2.977–5.430) showing a significantly higher risk than van-
comycin among alternatives (Supplementary Figure S26). 
Additionally, alternative interventions showed significantly 
higher risk for vomiting (RR: 1.634, 95% CI: 1.274–2.096; 
prediction interval 0.576–4.637), and among them, tela-
vancin (RR: 1.838, 95% CI: 1.271–2.659) and tigecycline 
(RR: 5.383, 95% CI: 5.334–5.432) had significantly higher 
risk than vancomycin (Supplementary Figure S27). No sig-
nificant difference in abdominal pain and constipation was 
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found between vancomycin and alternatives (Supplementary 
Figures S28 and S29).

Nervous system and psychiatric disorders

Tigecycline had a significantly higher risk for headache (RR: 
1.285, 95% CI: 1.126–1.468) compared to that of vancomy-
cin (Supplementary Figure S30). There were no significant 
differences in experiencing dizziness or insomnia between 
vancomycin and alternatives (Supplementary Figures S31 
and S32).

Laboratory abnormalities

Overall, interventions had higher risk for thrombocytopenia 
than vancomycin (RR: 3.523, 95% CI: 1.150–10.794; pre-
diction interval 0.372–33.339) (Supplementary Figure S33). 
Tigecycline showed a significantly lower risk for anemia 
(95% CI: 0.486, 95% CI: 0.400–0.591) and elevating both 
alanine transaminase (RR: 0.221, 95% CI: 0.149–0.329) and 
aspartate transaminase (RR: 0.330, 95% CI: 0.198–0.550) 
enzymes than vancomycin (Supplementary Figures S34-
S36). No significant differences were observed in the inci-
dence of hypokalemia, elevation of creatine phosphokinase 

Fig. 3   Forest plot showing meta-analysis of adverse events and drug 
discontinuation between vancomycin versus alternative agents. a 
Any adverse events. Tigecycline was associated with higher risk for 
adverse events compared to vancomycin. b Drug discontinuation due 

to adverse events. Telavancin had a higher risk for drug discontinua-
tion due to adverse events compared to vancomycin. CI, confidence 
interval
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level, leucopenia, and renal dysfunction between vancomy-
cin and alternatives (Supplementary Figures S37-S40).

Cardiovascular and general systemic disorders

Tigecycline had lower risk than vancomycin for hyperten-
sion (RR: 0.545, 95% CI: 0.430–0.691) and pyrexia (RR: 
0.484, 95% CI: 0.302–0.776) (Supplementary Figures S41 
and S42). No significant differences between vancomycin 
and alternatives were observed for the incidence of abscess 
limb and chills (Supplementary Figures S43 and S44).

Benefit‑risk quadrant analyses

Efficacy–safety trade-offs across alternative anti-MRSA 
agents relative to vancomycin were illustrated using 
exploratory benefit–risk quadrant analyses, complement-
ing the meta-analysis findings. Cefilavancin appeared in the 
quadrant representing higher efficacy and lower risk of any 
adverse events and adverse events leading to drug discon-
tinuation based on pooled estimates compared with vanco-
mycin (Fig. 5); however, this finding was derived from a 
single RCT (Fig. 2 and 3). Corresponding analyses for other 
outcomes are shown in Supplementary Figures S45-S49.

Certainty of evidence using GRADE

In adult patients with confirmed MRSA, the certainty of 
evidence assessed using GRADE for the pooled primary and 
secondary outcomes comparing vancomycin with alterna-
tive treatments was predominantly rated as moderate or low, 
downgraded mainly due to risk of bias, particularly in stud-
ies involving linezolid and daptomycin, and smaller MRSA 
subsets (Table 2). Details of the GRADE assessment for all 
pre-specified sub-group analysis of primary and secondary 
outcomes are presented in Supplementary Table S6.

Discussion

This comprehensive meta-analysis, integrating data from 39 
RCTs across 36 publications and 28 previously published 
SR-MA, represents one of the largest comparative synthe-
ses assessing 13 anti-MRSA therapies versus vancomycin in 
microbiologically confirmed MRSA SSTI.

Vancomycin has long been the standard treatment for 
both suspected or confirmed MRSA-related SSTI, along-
side teicoplanin, with linezolid, daptomycin, and telavancin 
strongly recommended as alternatives [3, 4]. The lack of 
clinical superiority for any intervention in our analysis, 
despite several alternative agents showing lower MIC90 val-
ues relative to vancomycin, including subgroup and sensi-
tivity analysis, reinforces the continued relevance of current 

guideline recommendations. Although recent evidence have 
suggested possible advantages of linezolid or daptomycin in 
MRSA-related infections [7–9, 46], our findings, limited to 
microbiologically confirmed MRSA SSTI, suggest that ear-
lier conclusions may have been confounded by study design 
heterogeneity, inclusion of mixed-pathogen infections, or 
empirically treated populations.

Interestingly, in risk-of-bias-stratified analyses, higher 
clinical success with linezolid was observed in studies rated 
with “some concerns” of bias, which were mostly open-label 
and industry-funded. This underscores how methodologi-
cal quality and funding sources can distort comparative effi-
cacy. Industry-funded open label trials have been shown to 
report more favorable efficacy outcomes, potentially due to 
selective outcome reporting, comparator dosing strategies, 
or trial design optimization [47, 48]. Moreover, in some 
included RCTs, the MIC90 values for linezolid were higher 
than those of vancomycin [24, 35]. Importantly, differences 
in clinical success between vancomycin and alternative 
agents remained non-significant even after adjustment for 
publication bias, and the prediction intervals were narrow 
and centered around null value, strengthening confidence in 
vancomycin’s therapeutic equivalence. While newer agents 
showed slightly higher pooled microbiological eradication 
rates, particularly in industry funded trials rated with “some 
concerns”, this effect was inconsistent in sensitivity analy-
sis and lost significance after publication bias correction. 
Furthermore, the wide prediction interval crossing the null 
value suggests that the apparent microbiological advantage 
is not consistently reproducible and likely reflects small-
study effects or selective reporting in smaller, industry-
funded trials rather than true pharmacodynamic superiority 
in MRSA-SSTIs.

Safety profiles varied substantially across interventions, 
making tolerability a crucial factor in clinical decision-
making. Consistent with prior findings [46], our analysis 
demonstrated that alternative agents were associated with a 
lower risk of dermatologic reactions, but a higher incidence 
of gastrointestinal adverse events and thrombocytopenia, 
compared with vancomycin. The lower incidence of pruri-
tus and rash among alternative agents may reflect reduced 
histamine release and cytokine-mediated hypersensitivity 
reactions compared with vancomycin, which is known to 
trigger “red man syndrome” via non–IgE-mediated hista-
mine release, particularly during rapid infusion [49].

Conversely, the higher rates of gastrointestinal distur-
bances with newer agents are mechanistically consistent with 
their pharmacologic classes. The increased risk of dysgeusia 
with ceftobiprole may be linked to the release of diacetyl, a 
flavoring agent, during conversion of its prodrug to active 
compound [50]. Tigecycline, a glycylcycline derivative of 
minocycline, is well recognized for its high incidence of 
gastrointestinal intolerance due to activation of gut motilin 
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receptors and local mucosal irritation [51]; consistent with 
our findings of increased diarrhea, nausea, vomiting, ano-
rexia, and dyspepsia. Despite its broad-spectrum activity and 
excellent tissue penetration, tigecycline exhibited a consist-
ently higher overall adverse event burden, limiting its routine 
clinical use. However, its lower risk of rash, anemia, hyper-
tension, and hepatic enzyme elevation indicates potential 
suitability for patients with glycopeptide hypersensitivity, 
cardiovascular instability, anemia, or hepatic impairment.

Although pooled analysis indicated a higher overall risk 
of thrombocytopenia with alternative agents, subgroup anal-
ysis did not show significant differences among intervention. 
Linezolid, an oxazolidinone, is known to induce thrombo-
cytopenia during prolonged use [8]. Non-significant signal 
likely reflects the short treatment durations of linezolid in 
the included trials. Nonetheless, clinicians should remain 
alert for hematologic toxicity during oxazolidinone ther-
apy. Telavancin, while offering once-daily dosing conveni-
ence, showed higher discontinuation and renal event rates, 
restricting its use in patients with renal impairment. Given 
its nephrotoxic potential [41], baseline renal assessment 
and regular monitoring of renal function during therapy are 
essential. Furthermore, the lack of a significant difference 
in renal events between alternative agents and vancomycin 
may be explained by the relatively short treatment duration 
in SSTIs compared with pneumonia or bloodstream infec-
tions, where prolonged or high-exposure therapy increases 
renal risk [52]. These findings suggest that, in short-course 
SSTI treatment, vancomycin does not confer a higher risk of 
nephrotoxicity than alternative agents when contemporary 
dosing and monitoring practices are applied. The increas-
ing adoption of AUC-guided vancomycin dosing likely 
contributed to mitigating nephrotoxicity by optimizing drug 
exposure while minimizing renal toxicity [6]. Understand-
ing these risk–benefit trade-offs is crucial for optimizing 
therapy, particularly in elderly or comorbid patients where 
adverse event profiles may influence adherence, healthcare 
costs, and overall quality of life.

This study has some limitations. First, approximately 
32% of RCTs (n = 16/50) existing in the literature did not 
stratify efficacy outcomes (either clinical or microbiological 
success) by microbially confirmed MRSA-SSTI, resulting 

in their exclusion, particularly important anti-MRSA agent 
like teicoplanin from our analysis. Second, MIC90 data were 
inconsistently reported for MRSA-SSTI and not available 
at the individual patient level, preventing analysis of the 
relationship between antimicrobial susceptibility and clini-
cal or microbiological outcomes. Furthermore, nearly all 
trials were industry funded. Although trial-level risk-of-
bias assessments and publication-bias adjustments did not 
suggest material inflation of treatment effects, the poten-
tial influence of sponsorship-related design and reporting 
biases cannot be fully excluded, emphasizing the need for 
independent, high-quality head-to-head trials using stand-
ardized MRSA definitions, uniform outcome measures, and 
pharmacokinetic-guided dosing. Additionally, although we 
provided scatter plots distributing the efficacy and safety 
value with CI for each intervention, for the individualiza-
tion of treatment selection, ranking of safety events using 
network meta-analysis could address this limitation. Finally, 
our approach for identifying primary studies relied on previ-
ously published SR-MA instead of performing an extensive 
review of the primary literature. Although every effort was 
made to ensure completeness, including reference screening 
of all RCTs and manual searches for recent publications, 
some studies may still have been missed. Such omissions 
could influence pooled estimates if missing studies differed 
systematically by drug class or study size. Nonetheless, sen-
sitivity analyses, prediction intervals, and publication-bias 
adjustments suggest that any such impact is unlikely to mate-
rially alter the overall conclusion.

Conclusions

In this meta-analysis of RCTs identified from existing SR-
MAs, vancomycin remains comparable in clinical efficacy 
to newer anti-MRSA agents for SSTI, with some alternatives 
showing marginal microbiological advantages that dimin-
ish after bias correction. Safety profiles vary significantly 
across drug classes, emphasizing the need for individualized 
therapy guided by patient characteristics, infection sever-
ity, and risk factors. Importantly, no significant difference in 
nephrotoxicity risk was observed between vancomycin and 
alternative agents among SSTI patients. In the era of AUC-
guided vancomycin dosing and antimicrobial stewardship 
initiatives, optimizing rather than replacing vancomycin, a 
widely accessible and cost-effective therapy, represents the 
most rational strategy for improving outcomes while mini-
mizing toxicity and resistance.

Fig. 4   Summary of meta-analysis results for organ-specific safety 
outcomes. An asterisk (*) indicates that the pooled estimate showed 
a higher risk of specific adverse events for interventions compared 
with vancomycin, while double asterisk (**) indicates a lower risk for 
alternative agents compared with vancomycin. ALT, alanine transam-
inase; AST, aspartate transaminase; CPK, creatine phosphokinase; 
CI, confidence interval

◂
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Fig. 5   Benefit–risk quadrant analysis illustrating efficacy outcomes 
plotted against any adverse events and adverse events leading to 
treatment discontinuation for alternative anti-MRSA agents rela-
tive to vancomycin. a Clinical success versus any adverse events, b 
microbiological success versus any adverse events, c clinical success 
versus adverse events leading to drug discontinuation, and d micro-
biological success versus adverse events leading to drug discontinu-
ation. Each point represents the pooled risk ratio of an individual 
agent compared with vancomycin. Agents are classified into four 

color-coded quadrants based on relative efficacy and safety profiles: 
blue indicates higher efficacy with higher risk of safety events, green 
indicates higher efficacy with lower risk of safety events, orange indi-
cates lower efficacy with lower risk of safety events, and red indicates 
lower efficacy with higher risk of safety events. Grey-colored agents 
had effect estimates close to the null value, indicating borderline or 
neutral effects relative to vancomycin. The quadrants provide a visual, 
descriptive comparison of efficacy–safety trade-offs and do not imply 
formal ranking or indirect comparisons among agents
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Table 2   GRADE summary findings table for primary and secondary outcomes

AE adverse event, ALT alanine transaminase, AST aspartate aminotransferase, CPK creatine phosphokinase, CI confidence interval, GRADE 
grading of recommendations, assessment, development, and evaluation

Outcomes Number of par-
ticipants (publica-
tion)

Risk ratio
(95% CI)

Anticipated absolute effects Certainty of the evi-
dence (GRADE)

Risk with vancomycin Risk with interventions 
(95% CI)

Primary outcome
 Clinical success 3595 (31) 1.012 (0.992–1.032) 860 per 1000 870 per 1000 

(853–888)
 ⊕  ⊕  ⊕ ◯ Moderatea

 Microbiological 
success

2265 (22) 1.058 (1.001–1.119) 786 per 1000 831 per 1000 
(786–879)

 ⊕  ⊕ ◯◯ Lowa,e

Secondary outcomes
 AE 17,689 (29) 1.013 (0.973–1.055) 540 per 1000 547 per 1000 

(525–569)
 ⊕  ⊕  ⊕ ◯ Moderatea

 Drug-related AE 12,975 (23) 0.985 (0.902–1.075) 239 per 1000 235 per 1000 
(215–257)

 ⊕  ⊕  ⊕ ◯ Moderatea

Drug discontinuation 
due to AE

17,799 (30) 0.928 (0.761–1.131) 42 per 1000 39 per 1000 (32–48)  ⊕  ⊕  ⊕ ◯ Moderatea

 Drug discontinuation 
due to drug-related 
AE

3130 (5) 0.963 (0.371–2.498) 25 per 1000 24 per 1000 (9–63)  ⊕  ⊕ ◯◯ Lowa,d

 Serious AE 14,279 (27) 0.991 (0.865–1.135) 56 per 1000 56 per 1000 (49–64)  ⊕  ⊕ ◯◯ Lowa,e

 Drug-related serious 
AE

5701 (8) 0.812 (0.434–1.518) 9 per 1000 8 per 1000 (4–14)  ⊕  ⊕ ◯◯ Lowa,d

 All-cause mortality 16,738 (23) 1.096 (0.855–1.403) 13 per 1000 15 per 1000 (12–19)  ⊕  ⊕  ⊕ ◯ Moderatea

 Erythema 206 (2) 0.109 (0.014–0.824)* 58 per 1000 6 per 1000 (1–47)  ⊕ ◯◯◯ Very lowa,d,e

 Pruritus 12,387 (20) 0.448 (0.376–0.533) 61 per 1000 27 per 1000 (23–52)  ⊕  ⊕  ⊕ ◯ Moderatea

 Rash 10,535 (14) 0.597 (0.415–0.857) 34 per 1000 20 per 1000 (14–29)  ⊕  ⊕  ⊕ ◯ Moderatea

 Infusion/Injection site 
extravasation

4052 (5) 0.922 (0.586–1.451) 49 per 1000 45 per 1000 (28–71)  ⊕  ⊕  ⊕  ⊕ High

 Generalized pruritus 4487 (5) 0.615 (0.343–1.105) 36 per 1000 22 per 1000 (12–40)  ⊕  ⊕  ⊕  ⊕ High
 Diarrhea 18,485 (27) 1.435 (1.161–1.774) 43 per 1000 62 per 1000 (50–76)  ⊕  ⊕  ⊕ ◯ Moderatea

 Anorexia 1689 (2) 7.499 (2.660–21.140)* 5 per 1000 36 per 1000 (13–102)  ⊕  ⊕ ◯◯ Lowd,e

 Dyspepsia 1689 (2) 3.579 (1.793–7.146)* 12 per 1000 43 per 1000 (22–86)  ⊕  ⊕ ◯◯ Lowd,e

 Dysgeusia 3706 (5) 6.041 (1.792–20.363) 37 per 1000 221 per 1000 (66–746)  ⊕  ⊕  ⊕ ◯ Moderated

 Nausea 19,434 (31) 1.625 (1.336–1.978) 74 per 1000 120 per 1000 (98–146)  ⊕  ⊕ ◯◯ Lowa,b

 Vomiting 17,200 (26) 1.634 (1.274–2.096) 37 per 1000 60 per 1000 (47–78)  ⊕  ⊕ ◯◯ Lowa,b

 Abdominal pain 4636 (6) 0.919 (0.323–2.612) 24 per 1000 22 per 1000 (9–63)  ⊕  ⊕ ◯◯ Lowa,d

 Constipation 11,735 (18) 0.831 (0.650–1.061) 43 per 1000 36 per 1000 (28–46)  ⊕  ⊕ ◯◯ Lowa,e

 Headache 17,845 (26) 1.098 (0.955–1.262) 56 per 1000 61 per 1000 (53–70)  ⊕  ⊕  ⊕ ◯ Moderatea

 Dizziness 8988 (12) 1.215 (0.984–1.502) 28 per 1000 34 per 1000 (28–42)  ⊕  ⊕  ⊕ ◯ Moderatea

 Insomnia 6742 (10) 0.991(0.755–1.302) 53 per 1000 52 per 1000 (40–69)  ⊕  ⊕  ⊕ ◯ Moderatea

 Thrombocytopenia 4457 (8) 3.523 (1.150–10.794) 6 per 1000 22 per 1000 (7–66)  ⊕  ⊕ ◯◯ Lowa,d

 Increase in ALT level 10,345 (16) 0.688 (0.447–1.059) 33 per 1000 23 per 1000 (15–35)  ⊕  ⊕ ◯◯ Lowa,b

 Increase in AST level 7947 (13) 0.641 (0.427–0.964) 34 per 1000 22 per 1000 (14–33)  ⊕  ⊕  ⊕ ◯ Moderatea

 Anemia 8069 (14) 0.772 (0.589–1.011) 34 per 1000 26 per 1000 (20–34)  ⊕  ⊕  ⊕ ◯ Moderatea

 Hypokalemia 4111 (7) 1.099 (0.543–2.227) 19 per 1000 21 per 1000 (10–43)  ⊕  ⊕ ◯◯ Lowa,d

 CPK increase 1305 (5) 1.135 (0.222–5.813) 21 per 1000 23 per 1000 (5–120)  ⊕  ⊕ ◯◯ Lowa,d

 Leucopenia 2575 (6) 1.042 (0.442–2.460) 12 per 1000 12 per 1000 (5–29)  ⊕  ⊕ ◯◯ Lowa,d

 Renal dysfunction 4216 (5) 0.562 (0.126–2.517) 18 per 1000 10 per 1000 (2–46)  ⊕ ◯◯◯ Very lowa,b,d

 Hypertension 5094 (7) 0.670 (0.428–1.048) 32 per 1000 21 per 1000 (14–33)  ⊕  ⊕  ⊕  ⊕ High
 Pyrexia 9353 (13) 0.836 (0.655–1.067) 35 per 1000 29 per 1000 (23–37)  ⊕  ⊕  ⊕  ⊕ High
 Abscess limb 3804 (6) 1.189 (0.397–3.562) 16 per 1000 19 per 1000 (6–56)  ⊕ ◯◯◯ Very lowa,b,d

 Chills 5482 (6) 1.568 (0.966–2.543) 18 per 1000 28 per 1000 (17–45)  ⊕  ⊕  ⊕ ◯ Moderated



	 S. Purja et al.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s15010-​026-​02745-7.

Authors’ contributions  S.P. and E.K. conceptualized and designed 
the study. S.P. conducted the literature search, reviewed the literature, 
extracted data, performed data analysis and interpretation, and writing 
(original draft, review and editing). Y.E. contributed to data extraction 
and revised the draft. E.K. revised the manuscript critically for impor-
tant intellectual content and provided resources. All authors contributed 
to the final version of the manuscript and approved its submission.

Funding  Open Access funding enabled and organized by Chung-
Ang University. This research was supported by the Basic Science 
Research Program through the National Research Foundation of 
Korea (NRF) funded by the Ministry of Education (grant number 
2021R1A6A1A03044296), which had no role in the study design, data 
collection, analysis, or interpretation, the writing of the report, or in the 
decision to submit the paper for publication.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations 

Conflict of interest  The authors declare no competing interests.

Ethical approval  Not applicable. This study is a systematic review and 
meta-analysis of previously published data and did not involve any 
direct interaction with human participants or access to individual-level 
patient data.

Consent to participate  Not applicable. No new data were collected 
from human participants for this study.

Open Access  This article is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License, 
which permits any non-commercial use, sharing, distribution and repro-
duction in any medium or format, as long as you give appropriate credit 
to the original author(s) and the source, provide a link to the Creative 
Commons licence, and indicate if you modified the licensed material. 
You do not have permission under this licence to share adapted material 
derived from this article or parts of it. The images or other third party 
material in this article are included in the article’s Creative Commons 
licence, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons licence and 
your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by-nc-nd/4.0/.

References

	 1.	 Filice GA, Nyman JA, Lexau C, Lees CH, Bockstedt LA, Como-
Sabetti K, et al. Excess costs and utilization associated with methi-
cillin resistance for patients with Staphylococcus aureus infection. 
Infect Control Hosp Epidemiol. 2010;31(4):365–73. https://​doi.​
org/​10.​1086/​651094.

	 2.	 Turner NA, Sharma-Kuinkel BK, Maskarinec SA, Eichenberger 
EM, Shah PP, Carugati M, et al. Methicillin-resistant Staphylo-
coccus aureus: an overview of basic and clinical research. Nat 
Rev Microbiol. 2019;17(4):203–18. https://​doi.​org/​10.​1038/​
s41579-​018-​0147-4.

	 3.	 Brown NM, Goodman AL, Horner C, Jenkins A, Brown EM. 
Treatment of methicillin-resistant Staphylococcus aureus 
(MRSA): updated guidelines from the UK. JAC Antimicrob 
Resist. 2021;3(1):dlaa114. https://​doi.​org/​10.​1093/​jacamr/​dlaa1​
14.

	 4.	 Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, 
et al. Clinical practice guidelines by the infectious diseases soci-
ety of america for the treatment of methicillin-resistant Staphy-
lococcus aureus infections in adults and children. Clin Infect Dis. 
2011;52(3):e18-55. https://​doi.​org/​10.​1093/​cid/​ciq146.

	 5.	 Diaz R, Afreixo V, Ramalheira E, Rodrigues C, Gago B. Evalua-
tion of vancomycin MIC creep in methicillin-resistant Staphylo-
coccus aureus infections-a systematic review and meta-analysis. 
Clin Microbiol Infect. 2018;24(2):97–104. https://​doi.​org/​10.​
1016/j.​cmi.​2017.​06.​017.

	 6.	 Galfo V, Tiseo G, Riccardi N, Falcone M. Therapeutic drug 
monitoring of antibiotics for methicillin-resistant Staphylococ-
cus aureus infections: an updated narrative review for clinicians. 
Clin Microbiol Infect. 2024. https://​doi.​org/​10.​1016/j.​cmi.​2024.​
08.​021.

	 7.	 Dighriri IM, Alanazi S, AlMutairi K, Alhusayni SJ, Balharith 
FM, Aljuwaie RA, et al. Efficacy and Safety of Vancomycin, Lin-
ezolid, and Ceftaroline in the Treatment of Methicillin-Resistant 
Staphylococcus aureus (MRSA): A Systematic Review and Meta-
Analysis. Cureus. 2025;17(1):e77949. https://​doi.​org/​10.​7759/​
cureus.​77949.

	 8.	 Ju G, Zhang Y, Ye C, Liu Q, Sun H, Zhang Z, et al. Comparative 
effectiveness and safety of six antibiotics in treating MRSA infec-
tions: A network meta-analysis. Int J Infect Dis. 2024;146:107109. 
https://​doi.​org/​10.​1016/j.​ijid.​2024.​107109.

	 9.	 Liu Q, He D, Wang L, Wu Y, Liu X, Yang Y, et al. Efficacy 
and safety of antibiotics in the treatment of methicillin-resistant 
Staphylococcus aureus (MRSA) infections: a systematic review 
and network meta-analysis. Antibiotics Basel. 2024. https://​doi.​
org/​10.​3390/​antib​iotic​s1309​0866.

	10.	 Prince WT, Ivezic-Schoenfeld Z, Lell C, Tack KJ, Novak R, 
Obermayr F, et al. Phase II clinical study of BC-3781, a pleu-
romutilin antibiotic, in treatment of patients with acute bacterial 
skin and skin structure infections. Antimicrob Agents Chemother. 
2013;57(5):2087–94. https://​doi.​org/​10.​1128/​aac.​02106-​12.

An asterisk (*) denotes that a fixed-effect model was applied, since the included studies assessed the same intervention with comparable study 
designs
a Risk of bias
b Inconsistency
c Indirectness
d Imprecision
e Publication bias

Table 2   (continued)

https://doi.org/10.1007/s15010-026-02745-7
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1086/651094
https://doi.org/10.1086/651094
https://doi.org/10.1038/s41579-018-0147-4
https://doi.org/10.1038/s41579-018-0147-4
https://doi.org/10.1093/jacamr/dlaa114
https://doi.org/10.1093/jacamr/dlaa114
https://doi.org/10.1093/cid/ciq146
https://doi.org/10.1016/j.cmi.2017.06.017
https://doi.org/10.1016/j.cmi.2017.06.017
https://doi.org/10.1016/j.cmi.2024.08.021
https://doi.org/10.1016/j.cmi.2024.08.021
https://doi.org/10.7759/cureus.77949
https://doi.org/10.7759/cureus.77949
https://doi.org/10.1016/j.ijid.2024.107109
https://doi.org/10.3390/antibiotics13090866
https://doi.org/10.3390/antibiotics13090866
https://doi.org/10.1128/aac.02106-12


Efficacy and safety of vancomycin versus 13 alternatives in MRSA‑confirmed skin and soft tissue…

	11.	 Stryjewski ME, Potgieter PD, Li YP, Barriere SL, Churukian A, 
Kingsley J, et al. TD-1792 versus vancomycin for treatment of 
complicated skin and skin structure infections. Antimicrob Agents 
Chemother. 2012;56(11):5476–83. https://​doi.​org/​10.​1128/​aac.​
00712-​12.

	12.	 Corey GR, Wilcox MH, Talbot GH, Thye D, Friedland D, Bacu-
lik T. CANVAS 1: the first Phase III, randomized, double-blind 
study evaluating ceftaroline fosamil for the treatment of patients 
with complicated skin and skin structure infections. J Antimicrob 
Chemother. 2010;65(Suppl 4):iv41-51. https://​doi.​org/​10.​1093/​
jac/​dkq254.

	13.	 Dryden M, Zhang Y, Wilson D, Iaconis JP, Gonzalez J. A Phase 
III, randomized, controlled, non-inferiority trial of ceftaroline 
fosamil 600 mg every 8 h versus vancomycin plus aztreonam 
in patients with complicated skin and soft tissue infection with 
systemic inflammatory response or underlying comorbidities. J 
Antimicrob Chemother. 2016;71(12):3575–84. https://​doi.​org/​10.​
1093/​jac/​dkw333.

	14.	 Talbot GH, Thye D, Das A, Ge Y. Phase 2 study of ceftaro-
line versus standard therapy in treatment of complicated skin 
and skin structure infections. Antimicrob Agents Chemother. 
2007;51(10):3612–6. https://​doi.​org/​10.​1128/​aac.​00590-​07.

	15.	 Wilcox MH, Corey GR, Talbot GH, Thye D, Friedland D, Baculik 
T. CANVAS 2: the second Phase III, randomized, double-blind 
study evaluating ceftaroline fosamil for the treatment of patients 
with complicated skin and skin structure infections. J Antimicrob 
Chemother. 2010;65(Suppl 4):iv53–65. https://​doi.​org/​10.​1093/​
jac/​dkq255.

	16.	 Noel GJ, Strauss RS, Amsler K, Heep M, Pypstra R, Solomkin 
JS. Results of a double-blind, randomized trial of ceftobiprole 
treatment of complicated skin and skin structure infections 
caused by gram-positive bacteria. Antimicrob Agents Chemother. 
2008;52(1):37–44. https://​doi.​org/​10.​1128/​aac.​00551-​07.

	17.	 Noel GJ, Bush K, Bagchi P, Ianus J, Strauss RS. A randomized, 
double-blind trial comparing ceftobiprole medocaril with van-
comycin plus ceftazidime for the treatment of patients with 
complicated skin and skin-structure infections. Clin Infect Dis. 
2008;46(5):647–55. https://​doi.​org/​10.​1086/​526527.

	18.	 Overcash JS, Kim C, Keech R, Gumenchuk I, Ninov B, Gonzalez-
Rojas Y, et al. Ceftobiprole compared with vancomycin plus aztre-
onam in the treatment of acute bacterial skin and skin structure 
infections: results of a Phase 3, randomized, double-blind trial 
(TARGET). Clin Infect Dis. 2021;73(7):e1507–17. https://​doi.​org/​
10.​1093/​cid/​ciaa9​74.

	19.	 Boucher HW, Wilcox M, Talbot GH, Puttagunta S, Das AF, 
Dunne MW. Once-weekly dalbavancin versus daily conventional 
therapy for skin infection. N Engl J Med. 2014;370(23):2169–79. 
https://​doi.​org/​10.​1056/​NEJMo​a1310​480.

	20.	 Aikawa N, Kusachi S, Mikamo H, Takesue Y, Watanabe S, Tanaka 
Y, et al. Efficacy and safety of intravenous daptomycin in Japanese 
patients with skin and soft tissue infections. J Infect Chemother. 
2013;19(3):447–55. https://​doi.​org/​10.​1007/​s10156-​012-​0501-9.

	21.	 Katz DE, Lindfield KC, Steenbergen JN, Benziger DP, Blackerby 
KJ, Knapp AG, et al. A pilot study of high-dose short duration 
daptomycin for the treatment of patients with complicated skin 
and skin structure infections caused by gram-positive bacteria. 
Int J Clin Pract. 2008;62(9):1455–64. https://​doi.​org/​10.​1111/j.​
1742-​1241.​2008.​01854.x.

	22.	 Kauf TL, McKinnon P, Corey GR, Bedolla J, Riska PF, Sims 
M, et al. An open-label, pragmatic, randomized controlled clini-
cal trial to evaluate the comparative effectiveness of daptomycin 
versus vancomycin for the treatment of complicated skin and skin 
structure infection. BMC Infect Dis. 2015;15:503. https://​doi.​org/​
10.​1186/​s12879-​015-​1261-9.

	23.	 Pertel PE, Eisenstein BI, Link AS, Donfrid B, Biermann EJ, 
Bernardo P, et al. The efficacy and safety of daptomycin vs. 

vancomycin for the treatment of cellulitis and erysipelas. Int J 
Clin Pract. 2009;63(3):368–75. https://​doi.​org/​10.​1111/j.​1742-​
1241.​2008.​01988.x.

	24.	 Kingsley J, Mehra P, Lawrence LE, Henry E, Duffy E, Cammarata 
SK, et al. A randomized, double-blind, Phase 2 study to evaluate 
subjective and objective outcomes in patients with acute bacterial 
skin and skin structure infections treated with delafloxacin, line-
zolid or vancomycin. J Antimicrob Chemother. 2016;71(3):821–9. 
https://​doi.​org/​10.​1093/​jac/​dkv411.

	25.	 O’Riordan W, McManus A, Teras J, Poromanski I, Cruz-Sal-
dariagga M, Quintas M, et al. A comparison of the efficacy and 
safety of intravenous followed by oral delafloxacin with vanco-
mycin plus aztreonam for the treatment of acute bacterial skin and 
skin structure infections: a Phase 3, multinational, double-blind, 
randomized study. Clin Infect Dis. 2018;67(5):657–66. https://​doi.​
org/​10.​1093/​cid/​ciy165.

	26.	 Pullman J, Gardovskis J, Farley B, Sun E, Quintas M, Lawrence 
L, et al. Efficacy and safety of delafloxacin compared with vanco-
mycin plus aztreonam for acute bacterial skin and skin structure 
infections: A Phase 3, double-blind, randomized study. J Antimi-
crob Chemother. 2017;72(12):3471–80. https://​doi.​org/​10.​1093/​
jac/​dkx329.

	27.	 Krievins D, Brandt R, Hawser S, Hadvary P, Islam K. Multi-
center, randomized study of the efficacy and safety of intrave-
nous iclaprim in complicated skin and skin structure infections. 
Antimicrob Agents Chemother. 2009;53(7):2834–40. https://​doi.​
org/​10.​1128/​aac.​01383-​08.

	28.	 Holland TL, O’Riordan W, McManus A, Shin E, Borghei A, File 
TM Jr., et al. A Phase 3, randomized, double-blind, multicenter 
study to evaluate the safety and efficacy of intravenous Iclaprim 
versus Vancomycin for treatment of acute bacterial skin and skin 
structure infections suspected or confirmed to be due to Gram-
Positive Pathogens (REVIVE-2 Study). Antimicrob Agents Chem-
other. 2018. https://​doi.​org/​10.​1128/​aac.​02580-​17.

	29.	 Huang DB, O’Riordan W, Overcash JS, Heller B, Amin F, File 
TM, et al. A Phase 3, randomized, double-blind, multicenter study 
to evaluate the safety and efficacy of intravenous iclaprim vs van-
comycin for the treatment of acute bacterial skin and skin struc-
ture infections suspected or confirmed to be due to Gram-Posi-
tive pathogens: REVIVE-1. Clin Infect Dis. 2018;66(8):1222–9. 
https://​doi.​org/​10.​1093/​cid/​cix987.

	30.	 Itani KM, Dryden MS, Bhattacharyya H, Kunkel MJ, Baruch AM, 
Weigelt JA. Efficacy and safety of linezolid versus vancomycin for 
the treatment of complicated skin and soft-tissue infections proven 
to be caused by methicillin-resistant Staphylococcus aureus. Am 
J Surg. 2010;199(6):804–16. https://​doi.​org/​10.​1016/j.​amjsu​rg.​
2009.​08.​045.

	31.	 Kohno S, Yamaguchi K, Aikawa N, Sumiyama Y, Odagiri S, Aoki 
N, et al. Linezolid versus vancomycin for the treatment of infec-
tions caused by methicillin-resistant Staphylococcus aureus in 
Japan. J Antimicrob Chemother. 2007;60(6):1361–9. https://​doi.​
org/​10.​1093/​jac/​dkm369.

	32.	 Sharpe JN, Shively EH, Polk HC Jr. Clinical and economic out-
comes of oral linezolid versus intravenous vancomycin in the 
treatment of MRSA-complicated, lower-extremity skin and soft-
tissue infections caused by methicillin-resistant Staphylococcus 
aureus. Am J Surg. 2005;189(4):425–8. https://​doi.​org/​10.​1016/j.​
amjsu​rg.​2005.​01.​011.

	33.	 Stevens DL, Herr D, Lampiris H, Hunt JL, Batts DH, Hafkin 
B. Linezolid versus vancomycin for the treatment of methicil-
lin-resistant Staphylococcus aureus infections. Clin Infect Dis. 
2002;34(11):1481–90. https://​doi.​org/​10.​1086/​340353.

	34.	 Weigelt J, Itani K, Stevens D, Lau W, Dryden M, Knirsch C. 
Linezolid versus vancomycin in treatment of complicated skin 
and soft tissue infections. Antimicrob Agents Chemother. 

https://doi.org/10.1128/aac.00712-12
https://doi.org/10.1128/aac.00712-12
https://doi.org/10.1093/jac/dkq254
https://doi.org/10.1093/jac/dkq254
https://doi.org/10.1093/jac/dkw333
https://doi.org/10.1093/jac/dkw333
https://doi.org/10.1128/aac.00590-07
https://doi.org/10.1093/jac/dkq255
https://doi.org/10.1093/jac/dkq255
https://doi.org/10.1128/aac.00551-07
https://doi.org/10.1086/526527
https://doi.org/10.1093/cid/ciaa974
https://doi.org/10.1093/cid/ciaa974
https://doi.org/10.1056/NEJMoa1310480
https://doi.org/10.1007/s10156-012-0501-9
https://doi.org/10.1111/j.1742-1241.2008.01854.x
https://doi.org/10.1111/j.1742-1241.2008.01854.x
https://doi.org/10.1186/s12879-015-1261-9
https://doi.org/10.1186/s12879-015-1261-9
https://doi.org/10.1111/j.1742-1241.2008.01988.x
https://doi.org/10.1111/j.1742-1241.2008.01988.x
https://doi.org/10.1093/jac/dkv411
https://doi.org/10.1093/cid/ciy165
https://doi.org/10.1093/cid/ciy165
https://doi.org/10.1093/jac/dkx329
https://doi.org/10.1093/jac/dkx329
https://doi.org/10.1128/aac.01383-08
https://doi.org/10.1128/aac.01383-08
https://doi.org/10.1128/aac.02580-17
https://doi.org/10.1093/cid/cix987
https://doi.org/10.1016/j.amjsurg.2009.08.045
https://doi.org/10.1016/j.amjsurg.2009.08.045
https://doi.org/10.1093/jac/dkm369
https://doi.org/10.1093/jac/dkm369
https://doi.org/10.1016/j.amjsurg.2005.01.011
https://doi.org/10.1016/j.amjsurg.2005.01.011
https://doi.org/10.1086/340353


	 S. Purja et al.

2005;49(6):2260–6. https://​doi.​org/​10.​1128/​aac.​49.6.​2260-​2266.​
2005.

	35.	 Wilcox MH, Tack KJ, Bouza E, Herr DL, Ruf BR, Ijzerman MM, 
et al. Complicated skin and skin-structure infections and catheter-
related bloodstream infections: Noninferiority of linezolid in a 
phase 3 study. Clin Infect Dis. 2009;48(2):203–12. https://​doi.​
org/​10.​1086/​595686.

	36.	 Corey GR, Kabler H, Mehra P, Gupta S, Overcash JS, Porwal A, 
et al. Single-dose oritavancin in the treatment of acute bacterial 
skin infections. N Engl J Med. 2014;370(23):2180–90. https://​doi.​
org/​10.​1056/​NEJMo​a1310​422.

	37.	 Corey GR, Good S, Jiang H, Moeck G, Wikler M, Green S, et al. 
Single-dose oritavancin versus 7-10 days of vancomycin in the 
treatment of gram-positive acute bacterial skin and skin struc-
ture infections: the SOLO II noninferiority study. Clin Infect Dis. 
2015;60(2):254–62. https://​doi.​org/​10.​1093/​cid/​ciu778.

	38.	 Nichols RL, Graham DR, Barriere SL, Rodgers A, Wilson SE, 
Zervos M, et al. Treatment of hospitalized patients with compli-
cated Gram-Positive skin and skin structure infections: two ran-
domized, multicentre studies of quinupristin/dalfopristin versus 
cefazolin, oxacillin or vancomycin. Synercid Skin and Skin Struc-
ture Infection Group. J Antimicrob Chemother. 1999;44(2):263–
73. https://​doi.​org/​10.​1093/​jac/​44.2.​263.

	39.	 Stryjewski ME, O’Riordan WD, Lau WK, Pien FD, Dunbar LM, 
Vallee M, et al. Telavancin versus standard therapy for treatment 
of complicated skin and soft-tissue infections due to gram-positive 
bacteria. Clin Infect Dis. 2005;40(11):1601–7. https://​doi.​org/​10.​
1086/​429914.

	40.	 Stryjewski ME, Chu VH, O’Riordan WD, Warren BL, Dunbar 
LM, Young DM, et al. Telavancin versus standard therapy for 
treatment of complicated skin and skin structure infections caused 
by gram-positive bacteria: FAST 2 study. Antimicrob Agents 
Chemother. 2006;50(3):862–7. https://​doi.​org/​10.​1128/​aac.​50.3.​
862-​867.​2006.

	41.	 Stryjewski ME, Graham DR, Wilson SE, O’Riordan W, Young 
D, Lentnek A, et al. Telavancin versus vancomycin for the treat-
ment of complicated skin and skin-structure infections caused by 
gram-positive organisms. Clin Infect Dis. 2008;46(11):1683–93. 
https://​doi.​org/​10.​1086/​587896.

	42.	 Breedt J, Teras J, Gardovskis J, Maritz FJ, Vaasna T, Ross DP, 
et al. Safety and efficacy of tigecycline in treatment of skin and 
skin structure infections: results of a double-blind phase 3 com-
parison study with vancomycin-aztreonam. Antimicrob Agents 
Chemother. 2005;49(11):4658–66. https://​doi.​org/​10.​1128/​aac.​
49.​11.​4658-​4666.​2005.

	43.	 Ellis-Grosse EJ, Babinchak T, Dartois N, Rose G, Loh E. The 
efficacy and safety of tigecycline in the treatment of skin and 
skin-structure infections: results of 2 double-blind phase 3 com-
parison studies with vancomycin-aztreonam. Clin Infect Dis. 
2005;41(Suppl 5):S341–53. https://​doi.​org/​10.​1086/​431675.

	44.	 Florescu I, Beuran M, Dimov R, Razbadauskas A, Bochan M, 
Fichev G, et al. Efficacy and safety of tigecycline compared with 
vancomycin or linezolid for treatment of serious infections with 
methicillin-resistant *Staphylococcus aureus* or vancomycin-
resistant enterococci: a phase 3, multicentre, double-blind, rand-
omized study. J Antimicrob Chemother. 2008;62(Suppl 1):i17-28. 
https://​doi.​org/​10.​1093/​jac/​dkn250.

	45.	 Sacchidanand S, Penn RL, Embil JM, Campos ME, Curcio D, 
Ellis-Grosse E, et al. Efficacy and safety of tigecycline mono-
therapy compared with vancomycin plus aztreonam in patients 
with complicated skin and skin structure infections: results 
from a phase 3, randomized, double-blind trial. Int J Infect Dis. 
2005;9(5):251–61. https://​doi.​org/​10.​1016/j.​ijid.​2005.​05.​003.

	46.	 Purja S, Kim M, Elghanam Y, Shim HJ, Kim E. Efficacy and 
safety of vancomycin compared with those of alternative treat-
ments for methicillin-resistant *Staphylococcus aureus* infec-
tions: an umbrella review. J Evid Based Med. 2024;17(4):729–39. 
https://​doi.​org/​10.​1111/​jebm.​12644.

	47.	 Lundh A, Lexchin J, Mintzes B, Schroll JB, Bero L. Industry 
sponsorship and research outcome. Cochrane Database Syst Rev. 
2017;2(2):Mr000033. https://​doi.​org/​10.​1002/​14651​858.​MR000​
033.​pub3.

	48.	 Liang F, Zhu J, Mo M, Zhou CM, Jia HX, Xie L, et al. Role 
of industry funders in oncology RCTs published in high-impact 
journals and its association with trial conclusions and time to 
publication. Ann Oncol. 2018;29(10):2129–34. https://​doi.​org/​10.​
1093/​annonc/​mdy305.

	49.	 Healy DP, Sahai JV, Fuller SH, Polk RE. Vancomycin-induced 
histamine release and “red man syndrome”: comparison of 1- and 
2-hour infusions. Antimicrob Agents Chemother. 1990;34(4):550–
4. https://​doi.​org/​10.​1128/​aac.​34.4.​550.

	50.	 Nawrot D, Ambrożkiewicz-Mosler W, Doležal M, Bouz G. 
Antistaphylococcal discovery pipeline; where are we now? Eur J 
Med Chem. 2024;266:116077. https://​doi.​org/​10.​1016/j.​ejmech.​
2023.​116077.

	51.	 Nord CE, Sillerström E, Wahlund E. Effect of tigecycline on nor-
mal oropharyngeal and intestinal microflora. Antimicrob Agents 
Chemother. 2006;50(10):3375–80. https://​doi.​org/​10.​1128/​aac.​
00373-​06.

	52.	 Jeffres MN, Isakow W, Doherty JA, Micek ST, Kollef MH. A 
retrospective analysis of possible renal toxicity associated with 
vancomycin in patients with health care-associated methicil-
lin-resistant Staphylococcus aureus pneumonia. Clin Ther. 
2007;29(6):1107–15. https://​doi.​org/​10.​1016/j.​clint​hera.​2007.​
06.​014.

https://doi.org/10.1128/aac.49.6.2260-2266.2005
https://doi.org/10.1128/aac.49.6.2260-2266.2005
https://doi.org/10.1086/595686
https://doi.org/10.1086/595686
https://doi.org/10.1056/NEJMoa1310422
https://doi.org/10.1056/NEJMoa1310422
https://doi.org/10.1093/cid/ciu778
https://doi.org/10.1093/jac/44.2.263
https://doi.org/10.1086/429914
https://doi.org/10.1086/429914
https://doi.org/10.1128/aac.50.3.862-867.2006
https://doi.org/10.1128/aac.50.3.862-867.2006
https://doi.org/10.1086/587896
https://doi.org/10.1128/aac.49.11.4658-4666.2005
https://doi.org/10.1128/aac.49.11.4658-4666.2005
https://doi.org/10.1086/431675
https://doi.org/10.1093/jac/dkn250
https://doi.org/10.1016/j.ijid.2005.05.003
https://doi.org/10.1111/jebm.12644
https://doi.org/10.1002/14651858.MR000033.pub3
https://doi.org/10.1002/14651858.MR000033.pub3
https://doi.org/10.1093/annonc/mdy305
https://doi.org/10.1093/annonc/mdy305
https://doi.org/10.1128/aac.34.4.550
https://doi.org/10.1016/j.ejmech.2023.116077
https://doi.org/10.1016/j.ejmech.2023.116077
https://doi.org/10.1128/aac.00373-06
https://doi.org/10.1128/aac.00373-06
https://doi.org/10.1016/j.clinthera.2007.06.014
https://doi.org/10.1016/j.clinthera.2007.06.014

	Efficacy and safety of vancomycin versus 13 alternatives in MRSA-confirmed skin and soft tissue infections: a meta-analysis of 39 randomized controlled trials
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study design
	Search strategy and study selection
	Eligibility criteria
	Data collection and extraction
	Risk of bias assessment
	Statistical analysis
	Certainty of the evidence assessment

	Results
	Study identification and selection
	Characteristics of included studies
	Risk of bias in included studies
	Clinical success in MRSA-induced SSTI
	Microbiological success in MRSA-induced SSTI
	Adverse events
	Skin and subcutaneous tissue disorders
	Gastrointestinal disorders
	Nervous system and psychiatric disorders
	Laboratory abnormalities
	Cardiovascular and general systemic disorders
	Benefit-risk quadrant analyses
	Certainty of evidence using GRADE

	Discussion
	Conclusions
	References


