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Background: Skin and soft tissue infections (SSTIs) are significant indications for antibiotic 

treatment. Daptomycin, a novel antibiotic, has been registered and licensed to be used in the 

treatment of these infections. However, its efficacy and safety remain controversial. 

Objective: The objective of this study was to conduct a systematic review with trial sequential 

analysis (TSA) to evaluate the efficacy and safety of daptomycin for the treatment of SSTIs and 

to analyze whether the available sample size has been large enough and is conclusive.

Methods: PubMed, the Cochrane Library, and EMBASE were searched for published random-

ized controlled trials (RCTs) that compared daptomycin with other antibiotics in adult patients 

with SSTIs up to February 2016.

Results: This meta-analysis included eight randomized controlled trials (n=2,002). There 

was no difference in either the clinical success rate (intention-to-treat population: relative risk 

[RR] =1.04, 95% confidence interval [CI] =0.99–1.10, P=0.12; clinically evaluable population: 

RR =1.00, 95% CI =0.97–1.04, P=0.82) or the microbiological success rate (RR =1.00, 95% 

CI =0.95–1.06, P=0.92) between the daptomycin and comparator groups for treating SSTIs, 

which was confirmed by TSA. Compared with vancomycin, daptomycin exhibited no advantage 

in increasing the clinical success rate (RR =1.03, 95% CI =0.95–1.13, P=0.47), and this was also 

confirmed by TSA. All-cause mortality, overall treatment-related adverse events, and creatine 

phosphokinase events were similar between these two groups. 

Conclusion: Daptomycin and comparator drugs are equally efficacious with regard to clinical 

and microbiological success for patients with SSTIs, and TSA showed that no additional ran-

domized controlled trials are required. Although daptomycin is a good alternative when other 

antibiotics are contraindicated for patients with SSTIs and it can serve as a first-line treat-

ment for SSTIs, clinicians should be aware of potential adverse events, such as daptomycin-

induced acute eosinophilic pneumonia and creatine phosphokinase, when treating patients 

with daptomycin.

Keywords: daptomycin, skin and soft tissue infections, vancomycin, meta-analysis, trial 

sequential analysis

Background
Most skin and soft tissue infections (SSTIs) are caused by Staphylococcus aureus or 

β-haemolytic streptococci,1 and these are an important indication for antibiotic treat-

ment. Vancomycin is the recommended standard therapy for the treatment of SSTIs 

when β-lactam antimicrobials cannot be used.2 However, with the increase of minimum 

inhibitory concentrations in methicillin-resistant S. aureus, the treatment for SSTIs 

becomes increasingly challenging.
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In recent years, a variety of novel antibiotics have been 

used for the treatment of SSTIs,1 and several meta-analyses3–6 

have been conducted to evaluate the efficacy of novel 

antibiotics in the treatment of SSTIs. The use of linezolid, 

among these antibiotics, has resulted in better clinical and 

microbiological cure rates.2 However, its serious side effects 

that occur when the course of treatment exceeds 28 days, 

limit its clinical use.7 Further research is required to deter-

mine whether other drugs, including daptomycin, are more 

efficacious than the recommended standard therapy.

Daptomycin is a novel antimicrobial with in vitro 

bactericidal activity against most clinically relevant gram-

positive bacteria. It was first cleared by the US Food and 

Drug Administration in 2003 for the treatment of SSTIs in 

adults at a dose of 4 mg/kg once per day for 7–14 days.8,9 

To date, .70 countries and regions have approved this drug 

for the treatment of SSTIs. Several meta-analyses6,10 have 

evaluated the effect of daptomycin in the treatment of SSTIs. 

However, no significant differences were found between 

daptomycin and standard drugs. Recently, two related 

randomized controlled trials (RCTs)11,12 were published. 

In the present study, the effect of daptomycin on the treatment 

of SSTIs was evaluated by conducting this meta-analysis 

with trial sequential analysis (TSA) to analyze whether the 

available sample size is large enough and conclusive.

Methods
The Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses statement methodology was used to perform 

this meta-analysis.13

Study selection
PubMed, EMBASE, and the Cochrane Central Register of 

Controlled Trials were searched for relevant studies published 

up to February 2016. Search terms included “daptomycin,” 

“cubicin,” “lipopeptide,” “skin infection,” “soft tissue infec-

tion,” “SSRIs,” “cellulitis,” “wounds infection,” “abscess,” 

“erysipelas,” and “randomized controlled trial.” Retrieval 

was limited to humans, and language was not restricted.

Inclusion criteria
The selection criteria were as follows: 1) population: patients 

with SSTIs; 2) intervention: antibiotics; 3) comparison: 

daptomycin and other antibiotics; 4) outcome measure: clinical 

or microbiological success; and 5) study design: RCT.

Data extraction
Two investigators (CL and ZM) conducted the data extrac-

tion independently using a standardized, premade form. 

Differences between the data from these two investigators 

were resolved through discussion or by consulting a third 

investigator (FZ). The standard form included the follow-

ing information: first author, study design, publication year, 

mean age of patients, number of patients, and antimicrobial 

agents and their doses. The primary outcome was clinical 

success, and analyses were conducted for both intention-to-

treat (ITT) and clinically evaluable (CE) groups of patients. 

Secondary outcomes were microbiological success, 

treatment-related adverse events, cases of elevated creatine 

phosphokinase (CPK), and all-cause mortality.

Quality assessment
The methodological quality of the included trials was assessed 

by two independent investigators (CL and ZM) according to 

the Cochrane Risk of Bias Tool. The standard criteria included 

the following domains: random sequence generation, alloca-

tion concealment, blinding of participants and personnel, 

blinding of outcome assessment, incomplete outcome data, 

selective reporting, and other biases. Each domain was clas-

sified as follows: “low risk,” “unclear risk,” or “high risk.” 

Eligible trials that met the low risk of bias criteria for all the 

key domains were regarded as being at a low risk of bias, 

whereas those that met the high risk of bias criteria for all the 

key domains were regarded as being at a high risk of bias. All 

other trials were considered to have an unclear risk of bias.

Grading quality of evidence
The overall quality of the evidence of the outcomes was 

evaluated using Grading of Recommendations Assessment, 

Development, and Environment (GRADE).14 The grades 

of evidence were classified into four categories: 1) high: 

RCTs with no limitations and with consistent, precise, and 

directly applicable results without evidence of reporting 

bias; 2) moderate (downgraded one level from high): RCTs 

with important limitations; 3) low (downgraded two levels 

from high): RCTs with very serious limitations; and 4) very 

low (downgraded three levels from high): RCTs with very 

serious limitations and inconsistent results.

Statistical analysis
Review Manager Version 5.1.2 (RevMan; The Cochrane 

Collaboration, Oxford, UK) and Stata Version 12.0 (Stata 

Corporation, College Station, TX, USA) were used to con-

duct the data analyses. Pooled relative risks (RRs) with 95% 

confidence intervals (CIs) for dichotomous outcomes were 

calculated by using both fixed effects and random effects 

models. Statistical heterogeneity between eligible trials was 

evaluated by using the I2 test. I2.50% indicated significant 
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heterogeneity among trials,15 and the random effects model 

was used to conduct the meta-analysis. The fixed effects 

analytical model was used to pool the results with acceptable 

or no heterogeneity. Sensitivity analyses were conducted 

to test the robustness of the results. Publication bias was 

assessed using the Begg test and the Egger test. All P-values 

were two-sided, and a P-value ,0.05 indicated a statistically 

significant difference. 

Trial sequential analysis
In meta-analyses, it is important to minimize the risk of reach-

ing a false-positive or false-negative conclusion. However, 

repeated significance tests of sparse and accumulated data 

are prone to yielding random errors, which increase the risk 

of type I errors.16,17 In order to determine whether the evi-

dence from a meta-analysis is reliable and conclusive, TSA 

should be used. This method assesses the risk of random 

errors and helps determine whether there is a need for addi-

tional trials.18 TSA was obtained with α=0.05 (two-sided), 

β=0.20 (power 80%), including the control event proportion 

observed in the comparator group or vancomycin group, and 

an RR reduction of 10% in outcomes.19 TSA was conducted 

using TSA Version 0.9 Beta (www.ctu.dk/tsa).20

Results
Randomized trial characteristics
A total of 233 potentially relevant studies and nine trials were 

retrieved for detailed assessment. One trial21 was excluded 

because it used a high dose of daptomycin (10 mg/kg). In total, 

eight studies11,12,22–27 were included in this meta-analysis 

(Figure 1). Table 1 summarizes the characteristics of all 

the included studies, which were published in English. 

These trials were published from 2004 to 2015. A total of 

2,002 patients were included in this meta-analysis. All the 

included studies enrolled adult patients. The comparator 

drugs were vancomycin and semi-synthetic penicillin in two 

studies,22,27 vancomycin and teicoplanin in one study,25 vanco-

mycin in four studies,11,12,24,26 and telavancin in one study.23

Quality of studies
Figure 2 shows the methodological quality assessments of 

the included trials. The allocation concealment was not clear. 

Because of the nature of the interventions, the studies were 

neither personnel-blinded nor participant-blinded. GRADE 

Working Group grades of evidence were moderate for the 

clinical and microbiological success rates and low for all-

cause mortality and adverse events.

Primary outcome: clinical success rate on  
ITT and CE populations
Seven trials11,12,22,23,25–27 reported the clinical success 

rate of daptomycin versus comparator drugs in ITT and 

CE populations. In the ITT population, the overall success 

rate was 72.5% (1,372/1,892). In the daptomycin group, 

73.7% (705/957) of patients reached clinical success, com-

pared with 70.9% (663/935) in the comparator group. There 

was no significant difference in the clinical success rate 

between the two groups (RR =1.04, 95% CI =0.99–1.10, 

P=0.12, I2=0%; Figure 3A). TSA was conducted by using 

fixed effects mode, and the cumulative Z-curve did not 

cross the conventional boundary for benefit but did cross 

the required information size (RIS) boundary (Figure 3C). 

233 potentially relevant studies identified by search
PubMed (n=150)
Embase (n=81)
Cochrane (n=2)

9 full-text studies selected for full review

224 of studies excluded:
duplicate (n=20); irrelevant (n=137);
review (n=46); observational
studies (n=12); retrospective
studies (n=5); case reports (n=4)

1 full-text study excluded:
high dose of daptomycin was used

8 studies included in the meta-analysis

Figure 1 Flowchart of the study selection.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
www.ctu.dk/tsa


Therapeutics and Clinical Risk Management 2016:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1458

Liu et al

T
ab

le
 1

 M
ai

n 
ch

ar
ac

te
ri

st
ic

s 
of

 t
he

 in
cl

ud
ed

 s
tu

di
es

So
ur

ce
C

ou
nt

ry
Y

ea
r

Se
tt

in
g

P
op

ul
at

io
n

D
os

e,
 t

re
at

m
en

t 
du

ra
ti

on

A
ge

IT
T

, n
 

C
E

, n
D

C

D
C

D
C

D
C

K
au

f e
t 

al
12

U
SA

20
15

Pr
os

pe
ct

iv
e,

 o
pe

n-
la

be
l, 

m
ul

tic
en

te
r 

st
ud

y 
co

nd
uc

te
d 

at
 3

6 
si

te
s

47
.2

±1
5.

2a
50

.0
±1

3.
5a

12
5

12
5

11
8

10
6

4 
m

g/
kg

, o
nc

e 
da

ily
, I

V
V

an
co

m
yc

in
 w

as
 d

os
ed

 a
t 

th
e 

in
ve

st
ig

at
or

’s
 

di
sc

re
tio

n 
ac

co
rd

in
g 

to
 in

st
itu

tio
na

l p
ro

to
co

l
Sh

aw
 e

t 
al

11
U

SA
20

15
Pr

os
pe

ct
iv

e,
 r

an
do

m
iz

ed
, c

on
tr

ol
le

d,
 

si
ng

le
-s

ite
, o

pe
n-

la
be

l, 
no

ni
nf

er
io

ri
ty

 t
ri

al
42

±1
2a

38
±1

3a
50

50
39

39
4 

m
g/

kg
, o

nc
e 

da
ily

, I
V

, 
pu

sh
 .

1 
to

 2
 m

in
ut

es
V

an
co

m
yc

in
 g

iv
en

 in
 a

 d
os

e 
of

 1
5 

m
g/

kg
 a

t 
ba

se
lin

e 
an

d 
ag

ai
n 

at
 1

2 
ho

ur
s 

by
 IV

 in
fu

si
on

 t
o 

ru
n 

.
1 

to
 2

 h
ou

rs
 fo

r 
a 

m
ax

im
um

 o
f t

w
o 

do
se

s
K

on
yc

he
v 

et
 a

l22

R
U

S
20

13
O

pe
n-

la
be

l, 
m

ul
tic

en
te

r,
 r

an
do

m
iz

ed
 

ph
as

e 
III

b 
st

ud
y 

co
nd

uc
te

d 
in

 1
8 

ce
nt

er
s 

(in
 a

 h
os

pi
ta

l s
et

tin
g)

 fr
om

 fi
ve

 c
ou

nt
ri

es

74
.6

±6
.3

3a
75

.3
±5

.1
6a

81
39

73
30

4 
or

 6
 m

g/
kg

, o
nc

e 
da

ily
, I

V
, f

or
 5

–1
4 

or
 

10
–2

8 
da

ys
 

V
an

co
m

yc
in

, 1
 g

, t
w

ic
e 

da
ily

 fo
r 

5–
14

 o
r 

10
–2

8 
da

ys
 

SS
P,

 2
 g

, e
ve

ry
 6

 h
ou

rs
 o

r 
ev

er
y 

4 
ho

ur
s 

fo
r 

pa
tie

nt
s 

w
ith

ou
t 

or
 w

ith
 b

ac
te

re
m

ia
A

ik
aw

a 
et

 a
l24

JP
N

20
13

R
an

do
m

iz
ed

, o
pe

n-
la

be
l, 

ac
tiv

e-
co

m
pa

ra
to

r 
co

nt
ro

lle
d,

 p
ar

al
le

l-g
ro

up
, 

m
ul

tic
en

te
r,

 p
ha

se
 II

I s
tu

dy
 c

on
du

ct
ed

 
ac

ro
ss

 6
1 

Ja
pa

ne
se

 m
ed

ic
al

 in
st

itu
tio

ns

69
.0

 (
22

–9
2)

b
70

.0
 (

29
–8

2)
b

88
 

22
N

R
N

R
4 

m
g/

kg
, o

nc
e 

da
ily

, I
V

, 
pu

sh
 .

30
 m

in
ut

es
 fo

r 
7–

14
 d

ay
s

V
an

co
m

yc
in

, 1
 g

, t
w

ic
e 

da
ily

, I
V

, 7
–1

4 
da

ys

Ev
er

s 
et

 a
l23

U
SA

20
13

Pr
os

pe
ct

iv
e 

co
nt

ro
lle

d,
 s

in
gl

e-
bl

in
de

d,
 

ra
nd

om
iz

ed
 s

tu
dy

69
65

20
20

20
20

4 
m

g/
kg

, o
nc

e 
da

ily
, I

V
T

el
av

an
ci

n,
 1

0 
m

g/
kg

, o
nc

e 
da

ily
 

(a
ve

ra
ge

 8
.2

 m
g/

kg
/d

ay
), 

IV
, f

or
 1

0–
14

 d
ay

s
Q

ui
st

 e
t 

al
25

G
ER

20
12

A
 p

ha
se

 III
b

, m
ul

tic
en

te
r,

 c
om

pa
ra

tiv
e,

 
ra

nd
om

iz
ed

, a
ss

es
so

r-
bl

in
de

d 
st

ud
y 

co
nd

uc
te

d 
at

 2
9 

ce
nt

er
s

N
R

N
R

97
92

58
47

4 
m

g/
kg

, o
nc

e 
da

ily
, I

V
V

an
co

m
yc

in
, 1

 g
, t

w
ic

e 
da

ily
 IV

; t
ei

co
pl

an
in

 
40

0 
m

g,
 o

nc
e 

da
ily

, I
V

Pe
rt

el
 e

t 
al

26
U

SA
20

09
Pr

os
pe

ct
iv

e,
 r

an
do

m
iz

ed
, e

va
lu

at
or

-
bl

in
de

d,
 m

ul
tic

en
te

r 
tr

ia
l

57
 (

22
–7

9)
b

55
 (

21
–8

6)
b

50
51

47
47

4 
m

g/
kg

, o
nc

e 
da

ily
, I

V
V

an
co

m
yc

in
 w

as
 a

dm
in

is
te

re
d 

IV
 a

cc
or

di
ng

 t
o 

st
an

da
rd

 o
f c

ar
e 

or
 S

SP
, 2

 g
, IV


 fo

r 
4 

ho
ur

s
A

rb
ei

t 
et

 a
l27

U
SA

20
04

M
ul

tic
en

te
r 

ev
al

ua
to

r-
bl

in
de

d
51

.5
 (

18
–9

1)
b

51
.9

 (
17

–9
4)

b
53

4
55

8
44

6
45

6
4 

m
g/

kg
, o

nc
e 

da
ily

, I
V

, 
fo

r 
7–

14
 d

ay
s

Pe
ni

ci
lli

na
se

-r
es

is
ta

nt
 p

en
ic

ill
in

, 4
–1

2 
g,

 o
nc

e 
da

ily
, I

V
, o

r 
va

nc
om

yc
in

 1
 g

, t
w

ic
e 

da
ily

, I
V

N
ot

es
: a M

ea
n 

± 
st

an
da

rd
 d

ev
ia

tio
n;

 b m
ed

ia
n 

(r
an

ge
). 

A
bb

re
vi

at
io

ns
: C

, c
om

pa
ra

to
r;

 C
E,

 c
lin

ic
al

ly
 e

va
lu

ab
le

; D
, d

ap
to

m
yc

in
; G

ER
, G

er
m

an
y;

 IT
T

, i
nt

en
tio

n-
to

-t
re

at
; I

V
, i

nt
ra

ve
no

us
ly

; J
PN

, J
ap

an
; N

R
, n

ot
 r

ep
or

te
d;

 R
U

S,
 R

us
si

a;
 S

SP
, s

em
i-s

yn
th

et
ic

 p
en

ic
ill

in
.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2016:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1459

Daptomycin for skin and soft tissue infections

These  findings indicate that conclusive evidence was 

established, and further trials were not required. In the CE 

population, the overall success rate was 85.3% (1,319/1,546). 

In the daptomycin group, 85.6% (686/801) of patients 

reached clinical success, compared with 85.0% (633/745) in 

the comparator group. There was no significant difference in 

the clinical success rate between the two groups (RR =1.00, 

95% CI =0.97–1.04, P=0.82, I2=0%; Figure 3B). TSA was 

conducted by using the fixed effects mode. The results were 

not renderable because the first information fraction exceeded 

100% of the RIS boundary (Figure 3D). This result indicated 

that conclusive evidence was established and that further 

trials were not required. Six studies11,12,22,25–27 reported the 

clinical success rates of daptomycin and vancomycin in the 

CE population. As there was significant heterogeneity among 

studies (χ2=23.25, df=5, P=0.0003, I2=78%; Figure 4A), a 

random effects model was used to conduct the meta-analysis, 

and the results showed no significant difference in the 

clinical success rate between the two groups (RR  =1.03, 

95% CI =0.95–1.13, P=0.47; Figure 4A). In addition, the 

DerSimonian and Laird method for random effects analysis 

was also used to conduct TSA, and the cumulative Z-curve 

crossed the futility boundary, entered the futility area, and 

crossed the RIS boundary (Figure 4C). This result indicated 

that sufficient evidence was established and that further trials 

were not required.

Sensitivity analysis
Significant heterogeneity existed in the included studies 

between the daptomycin group and the vancomycin group 

(I2=78%), as shown in Figure 4A. After excluding the study 

conducted by Kauf et al12 there was no heterogeneity among 

the remaining studies (I2=0%), and there was no significant 

difference in the clinical success rate between the two groups 

(RR =1.07, 95% CI =0.98–1.16, P=0.12; Figure 4B). The 

fixed effects model was used to conduct TSA, and the cumu-

lative Z-curve did not enter the futility area and did not cross 

the conventional boundary (Figure 4D).
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Secondary outcomes
Microbiological success rate
Five studies22,24–27 reported the microbiological success 

rate, and no statistically significant difference was found 

between the daptomycin and comparator groups (RR =1.00, 

95% CI =0.95–1.06, P=0.92, I2=7%; Figure 5A). In order 

to calculate the between-trial variance, the DerSimonian 

and Laird method for random effects analysis was used to 

conduct TSA, and the cumulative Z-curve did not cross the 

conventional boundary for benefit but did cross the RIS 

boundary (Figure 5B). Therefore, there was no statisti-

cally significant difference in the antimicrobial success rate 

between the two groups, indicating that sufficient evidence 

was established and that further trials were not required. 

In terms of the microbiological success rate for S. aureus 

infections, no significant difference was found between the 

two groups (RR =1.04, 95% CI =0.96–1.13, P=0.30, I2=9%; 

Figure 6). For methicillin-resistant S. aureus infections, 

χ

χ

Figure 3 Effect of daptomycin versus other antibiotics on clinical success rate. 
Notes: (A) Forest plot of clinical success rate (ITT population). (B) Forest plot of clinical success rate (CE population). (C) Fixed effects model of TSA for clinical success 
rate (ITT population). A diversity-adjusted information size of 1,368 participants calculated on the basis of a clinical success rate of 71.0% in the comparator group, RRR =10%, 
α=5% (two-sided), β=20%, I2=0%. A full blue cumulative Z-curve did not cross the conventional boundary for benefit but did cross the RIS boundary. (D) The fixed effects 
model of TSA for the clinical success rate (CE population). Because the first information fraction exceeded 100% of RIS, the results were not renderable. 
Abbreviations: CE, clinically evaluable; CI, confidence interval; ITT, intention-to-treat; RIS, required information size; RRR, relative risk reduction; TSA, trial sequential 
analysis; df, degree of freedom; M–H, Mantel–Haenszel.
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the microbiological success rate did not differ significantly 

between the two groups (RR =1.12, 95% CI =0.85–1.48, 

P=0.42, I2=0%; Figure 6). As only limited data were avail-

able, TSA was not conducted.

All-cause mortality and adverse events
All-cause mortality, overall treatment-related adverse events, 

and CPK events were similar between the daptomycin and 

comparator groups (Figure 6). As only limited data were 

available, TSA was not conducted.

Publication bias
The Egger’s test provided no evidence of publication bias 

among the included trials for the clinical success rates 

(P = 0.205 for the ITT population and P = 0.117 for the CE 

population) and the microbiological success rate (P =0.275). 

τ χ

χ

Figure 4 Effect of daptomycin versus vancomycin on clinical success rate. 
Notes: (A) Forest plot of clinical success rate (CE population). (B) Forest plot of clinical success rate (CE population not including the study by Kauf et al). (C) Random 
effects model (DL method) of TSA for clinical success rate (CE population). A diversity-adjusted information size of 849 participants calculated on the basis of a clinical success 
rate of 81.0% in the vancomycin group, RRR =10%, α=5% (two-sided), β=20%, I2=78%. A full blue cumulative Z-curve crossed the futility boundary and entered the futility 
area. (D) Fixed effects model of TSA for clinical success rate (CE population not including the study by Kauf et al). A diversity-adjusted information size of 1,198 participants 
calculated on the basis of a clinical success rate of 74.1% in the vancomycin group, RRR =10%, α=5% (two-sided), β=20%, I2=0%. A full blue cumulative Z-curve did not cross 
the conventional boundary for benefit and did not enter the futility area. 
Abbreviations: CE, clinically evaluable; CI, confidence interval; DL, DerSimonian and Laird; RIS, required information size; RRR, relative risk reduction; TSA, trial sequential 
analysis; df, degree of freedom; M–H, Mantel–Haenszel.
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Discussion
This systematic review of the currently available literature 

found that, (1) there were no significant differences in the 

clinical or microbiological success rate between the dapto-

mycin and comparator groups, which was confirmed by TSA; 

(2) when compared with vancomycin, daptomycin did not 

have an advantage of improved clinical success, which was 

confirmed by TSA; (3) daptomycin and comparator drugs were 

equally efficacious in treating S. aureus or methicillin-resistant 

S. aureus infections, although TSA did not confirm these 

results; and (4) all-cause mortality, overall treatment-related 

adverse events, and CPK events were similar between the dap-

tomycin group and the comparator or vancomycin group.

Some previous meta-analyses have been published on 

this topic,6,10 and the results have shown that the efficacy and 

safety of daptomycin in the treatment of SSTIs were similar 

to those of other antibiotics included in those meta-analyses. 

However, a conclusive result could not be found. Based on the 

cumulative evidence, the current meta-analysis was conducted 

by using TSA to provide more conservative estimates and to 

assess whether the available sample size has been large enough 

and is conclusive. In addition, GRADE Working Group crite-

ria were used to assess the quality of evidence for outcomes, 

which helps physicians to make reliable clinical decisions.

The comparator group in this systematic review mainly 

included patients treated with vancomycin and those treated 

Figure 5 Effect of daptomycin versus other antibiotics on microbiological success rate based on the microbiologically evaluable population. 
Notes: (A) Forest plot of microbiological success rate. (B) Fixed effects model of TSA for microbiological success rate. A diversity-adjusted information size of 843 participants 
calculated on the basis of a microbiological success rate of 85.0% in the comparator group, RRR =10%, α=5% (two-sided), β=20%, I2=0%. A full blue cumulative Z-curve did 
not cross the conventional boundary for benefit but did cross the RIS boundary.
Abbreviations: CI, confidence interval; RIS, required information size; RRR, relative risk reduction; TSA, trial sequential analysis; df, degree of freedom; M–H, Mantel–
Haenszel.
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with teicoplanin, semi-synthetic penicillin, and telavancin. 

Vancomycin and teicoplanin are glycopeptide antibiotics and 

have been widely prescribed for several decades to treat resis-

tant gram-positive infections, particularly SSTIs. However, 

vancomycin requires serum concentration monitoring, and 

some concerns regarding toxicity exist.28 Telavancin has in 

vitro activity against gram-positive pathogens and has been 

licensed to be used in the treatment of complicated SSTIs. 

However, telavancin is accompanied by more adverse events 

(including QT prolongation, elevated serum creatinine, and 

χ

χ

χ

χ

χ

Figure 6 (Continued)
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τ χ

χ

Figure 6 Forest plots of microbiological success rate (SA and MRSA), adverse events and all-cause mortality.
Notes: (A) Microbiological success rate for SA. (B) Microbiological success rate for MRSA. (C) Treatment-related adverse events (daptomycin vs comparator). The vertical 
line suggests no difference between daptomycin and the comparator drugs. (D) Treatment-related adverse events (daptomycin vs vancomycin). (E) Adverse events of CPK 
(daptomycin vs comparator). (F) Adverse events of CPK (daptomycin vs vancomycin). (G) All-cause mortality (daptomycin vs comparator). 
Abbreviations: CI, confidence interval; CPK, creatine phosphokinase; MRSA, methicillin-resistant Staphylococcus aureus; SA, Staphylococcus aureus; df, degree of freedom; 
M–H, Mantel–Haenszel.

thrombocytopenia)29,30 than treatment with vancomycin, and 

the risk of death in patients with kidney problems or diabetes 

is substantially higher when treated with telavancin.31 There-

fore, it should be used with caution. Daptomycin, which is 

a novel antibiotic for treating SSTIs, has bactericidal activ-

ity against S. aureus through the inhibition of DNA, RNA, 

and protein synthesis.32 However, because of an interaction 

between daptomycin and a pulmonary surfactant identified 

in vitro,33 daptomycin is not prescribed for the treatment 

of pneumonia. In addition, if new pulmonary infiltrates are 

observed in patients treated with daptomycin,34 these patients 

should be carefully watched for signs of daptomycin-induced 

acute eosinophilic pneumonia.

The present meta-analysis showed that the clinical and 

microbiological cure rates of daptomycin were not inferior 

to those of standard therapy for SSTIs, and this finding 

was confirmed by TSA. Therefore, daptomycin is a good 

alternative for patients with SSTIs when vancomycin is 

contraindicated. Further research should focus on other issues 

such as cost-efficiency, infection-related hospital length of 

stay, and whether the administration of daptomycin is con-

venient for outpatients.

Treatment-related adverse events were similar between 

both the groups. However, CPK is a special adverse event 

specific to daptomycin. Daptomycin binds to the skeletal 

muscle cell membranes, which can cause musculoskeletal 

injury and leakage of intracellular CPK from the myofibers 

through the modified membrane.35 Therefore, the CPK 

level should be closely monitored throughout the course of 

daptomycin therapy.

This systematic review has several limitations. First, due 

to the nature of the included studies, participant and personnel 

blinding was not performed, which may have resulted in 

performance and detection biases. Therefore, the GRADE 

approach was used to help physicians make reliable clinical 

decisions. Second, more than three classes of antibiotics 

were included in the comparator group; therefore, we com-

pared daptomycin with vancomycin alone. Third, the study 

by Arbeit et al27 had a high weight in this meta-analysis, 

which may also have influenced the overall results. Fourth, 

patients’ habits and health history have important effects on 

drug metabolism and drug choice (eg, smoking, diet, other 

drug usage, and liver and kidney failure), which might have 

created potential biases in this meta-analysis.

Conclusion
No significant differences were found in the clinical or micro-

biological success rate between daptomycin and the compara-

tor drugs, and no additional RCTs are required to analyze these 

two aspects. The overall treatment-related adverse events and 

all-cause mortality were similar between daptomycin and the 

comparator drugs, and further research should focus on other 

issues such as cost-effectiveness, infection-related hospital 

length of stay, and whether the administration of daptomycin 

is convenient for outpatients. Although daptomycin is a good 

alternative when other antibiotics are contraindicated for 
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patients with SSTIs and it can serve as a first-line treatment for 

SSTIs, clinicians should be aware of potential adverse events, 

such as daptomycin-induced acute eosinophilic pneumonia 

and CPK, when treating patients with daptomycin.
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