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ABSTRACT

Objective To assess the impact of adjunctive antibiotic
therapy on uncomplicated skin abscesses.

Design Systematic review and network meta-analysis.
Data sources Medline, Embase, the Cochrane Central
Register of Controlled Trials and ClinicalTrials.gov.

Study selection A BMJ Rapid Recommendation panel
provided input on design, important outcomes and the
interpretation of the results. Eligible randomised controlled
trials (RCTs) included a comparison of antibiotics against no
antibiotics or a comparison of different antibiotics in patients
with uncomplicated skin abscesses, and reported outcomes
prespecified by the linked guideline panel.

Review methods Reviewers independently screened
abstracts and full texts for eligibility, assessed risk of bias
and extracted data. We performed random-effects meta-
analyses that compared antibiotics with no antibiotics, along
with a limited number of prespecified subgroup hypotheses.
We also performed network meta-analysis with a Bayesian
framework to compare effects of different antibiotics.

Quality of evidence was assessed with The Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) approach.

Results Fourteen RCTs including 4198 patients proved
eligible. Compared with no antibiotics, antibiotics probably
lower the risk of treatment failure (OR 0.58, 95%Cl 0.37

to 0.90; low quality), recurrence within 1 month (OR 0.48,
95% CI1 0.30 to 0.77; moderate quality), hospitalisation

(OR 0.55,95% CI 0.32 to 0.94; moderate quality) and late
recurrence (OR 0.64, 95% Cl 0.48 to 0.85; moderate quality).
However, relative to no use, antibiotics probably increase

the risk of gastrointestinal side effects (trimethoprim and
sulfamethoxazole (TMP-SMX): OR 1.28, 95% Cl 1.04 to 1.58;
moderate quality; clindamycin: OR 2.29, 95% Cl 1.35 to0 3.88;
high quality) and diarrhoea (clindamycin: OR 2.71, 95% Cl 1.50
to 4.89; high quality). Cephalosporins did not reduce the risk of
treatment failure compared with placebo (moderate quality).
Conclusions In patients with uncomplicated skin
abscesses, moderate-to-high quality evidence suggests
TMP-SMX or clindamycin confer a modest benefit for several
important outcomes, but this is offset by a similar risk of
adverse effects. Clindamycin has a substantially higher risk
of diarrhoea than TMP-SMX. Cephalosporins are probably not
effective.

INTRODUCTION
Skin and soft tissue infections (SSTIs) are
common, accounting for approximately five

Strengths and limitations of this study

» This review is linked to a BMJ Rapid
Recommendations project, which aims to make
rapid and trustworthy recommendations regarding
new research that might change clinical practice.

» We systematically identified and rigorously collected
the available evidence to inform choice of antibiotics
for uncomplicated skin abscesses. We used the
GRADE approach to assess the quality of evidence
of estimates derived from pairwise and network
meta-analysis.

» Sufficient data were available only for treatment
failure and recurrence within 1 month, but not for
other outcomes. In addition, limited data about rare
adverse events were available in the randomised
controlled trials (RCTs).

» Most of included RCTs involved patients treated in
an emergency department, limited evidence apply to
patients who present to general practice.

» Methicillin-resistant  Staphylococcus ~ aureus
resistance patterns may differ across sites, individual
patient clinical factors, values and preferences
are variable as well. The decision whether or not
to use antibiotics should take into account these
importance factors.

physician visits per year for every 100 people,
for which abscess/cellulitis is most common.

Hospital admissions for SSTIs appear to be
increasingly common® possibly because of
the high prevalence of community-associ-
ated methicillin-resistant Staphylococcus aureus
(CA-MRSA).” In the USA, approximately
59% of patients with SSTIs were infected with
CA-MRSA” * and CA-MRSA infections has
become a global problem.

The appropriate strategies for managing
SSTIs, especially those caused by CA-MRSA,
are yet to be established. Until now, the role
of adjuvant antibiotic therapy in addition to
incision and drainage (I&D) has been contro-
versial,”” at least in part because randomised
controlled trials (RCTs) have failed to consis-
tently show benefit. A systematic review
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Box 1
cluster.

Linked articles in this BMJ Rapid Recommendation

» Vermandere M, Aertgeerts B, Agoritsas T, et al. Antibiotics after
incision and drainage for uncomplicated skin abscesses: a clinical
practice guideline. BMJ 2018;360:k243
— Summary of the results from the Rapid Recommendation process

» Wang W, Chen W, Liu Y, et al. Antibiotics for uncomplicated skin
abscesses: systematic review and network meta-analysis. BMJ
Open 2018;8:6020991
— Review of all available randomised trials that assessed antibiotics

for uncomplicated skin abscesses

» MAGICapp (http://magicapp.org/goto/guideline/jIRvQn/section/ER5RAN)
— Expanded version of the results with multilayered

recommendations, evidence summaries, and decision aids for
use on all devices.

including 5 RCTs with 687 patients and 7 observational
studies with 1336 patients concluded that adjuvant anti-
biotics may not improve the chance of cure beyond the
benefits of 1&D alone.” Recently, two large RCTs were
published,” ' both of which suggested that adjunctive
trimethoprim and sulfamethoxazole (TMP-SMX) or clin-
damycin may improve cure rate compared with placebo.

Prompted by the BMJ Rapid Recommendation team’s
suggestions that this new evidence might change clinical
practice, we conducted this systematic review to inform
a BM] Rapid Recommendation—a project that aims to
make rapid and trustworthy recommendations regarding
new research that might change clinical practice.'’ We
addressed two clinical questions—in patients with uncom-
plicated skin abscesses, what is the impact of antibiotic
plus I&D compared with I&D alone; and what are the
impacts of the different antibiotic options.

METHODS

We followed the reporting standards set by Preferred
Reporting Items for Systematic reviews and Meta-Anal-
yses (PRISMA)'? and the PRISMA network meta-analysis
extension statement."”

Relationship to the BMJ Rapid Recommendation panel
According to the BMJ] Rapid Recommendations
process,11 a semi-independent guideline panel provided
critical oversight to the review and identified populations,
subgroups and outcomes of interest. The panel included
three people with lived experience of skin abscesses, physi-
cians (five general practitioners, two paediatricians, three
infectious diseases specialists, a dermatologist and four
general internists) and several research methodologists.
The panel members helped interpret the evidence in this
review and make clinical practice recommendations.'*

Patient involvement

Two adult patients and one parent of a child patient were
full panel members of the linked BMJ Rapid Recommen-
dation." They worked with the rest of the panel, with the

help of a patient liaison expert, to identify the outcomes
that were important for decision-making; they also led the
interpretation of the results based on what they expected
the typical patient values and preferences to be, as well as
the variation between patients.

Eligibility criteria

We included RCTs that included a comparison of antibi-
otics versus no antibiotics or a comparison of different
types of antibiotics in children or adult patients with
uncomplicated skin abscesses, and explicitly reported
data on at least one of the outcomes prespecified by the
BM]J Rapid Recommendation guideline panel. Furun-
cles (boils) and carbuncles were included in the defini-
tion of skin abscesses, while pustules and papules were
not. No restrictions were applied to types of antibiotics.
The prespecified outcomes included treatment failure,
recurrence (at same or different site), hospitalisation,
need for an additional surgical procedure, a similar infec-
tion in a household member, pain, invasive infections,
gastrointestinal side effects, diarrhoea, nausea, death and
anaphylaxis.

Literature search

We searched Medline, EMBASE and the Cochrane
Central Register of Controlled Trials (CENTRAL) from
inception to 17 August 2017 to identify relevant studies,
without language restrictions. We combined data-
base-specific subject headings (such as MeSH terms) and
free-text terms regarding ‘skin abscess’ and ‘anti-infective
agents’ to search for potentially eligible studies. We also
searched ClinicalTrials.gov to identify any unpublished
studies and reviewed the reference lists of the included
RCTs. Online supplementary appendix 1 presents the full
search strategy.

Study process

Three reviewers (WW, WC and YL), independently and
in duplicate, screened titles/abstracts for potential eligi-
bility and full texts for final eligibility; assessed risk of bias
and collected data from each eligible trial using stan-
dardised, pilot tested forms. Reviewers resolved disagree-
ment through discussion or by adjudication by a third
reviewer (LL).

Risk of bias assessment

We assessed risk of bias of RCTs using a modified version
of the Cochrane tool, in which we used response options
of ‘definitely or probably yes’ (assigned a low risk of bias)
and ‘definitely or probably no’ (assigned a high risk of
bias), an approach that has been validated.”” The items
for the risk of bias tool included random sequence gener-
ation; concealment of treatment allocation; blinding of
participants, caregivers and outcome assessors; infre-
quent missing outcome data.

Data extraction
We collected the following information from each
eligible RCT: study characteristics (study design, total
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Records identified through Additional records identified
database searches (n = 3953) from: ClinicalTrials.gov (n =245)

—'| Duplicates(n = 489) |

| Records screened (n = 3709) |

Records excluded after title and abstract
screening (n=3679)

Potentially eligible reports accessed for full text screening (n = 30) |

Excluded reports (n= 18)
Improper study design (n=4)
Inappropriate interventions (n= 1)
Inappropriate comparisons (n= 1)
No patients with skin abscess (n = 12)

RCTs included in the review (n = 14; 12 reports)

Figure 1 Flow chart of selection of studies.

number of patients, length of follow-up, whether the trial
was an international study, number of sites and stratifica-
tion by skin abscess if a trial included other populations
with infection); patient characteristics (gender, age and
infection pathogen, type of abscess and inclusion crite-
rion); intervention characteristics (surgical treatment for
abscess, type of antibiotics used in the treatment group,
agents used in control, dose and duration of treatment)
and outcome data (outcomes of interest, events and
numbers of patients included for analyses in each group).

Data analysis and rating quality of evidence

For our primary comparison of antibiotics versus no anti-
biotics, we conducted pairwise meta-analyses. We used the
random-effects Mantel-Haenszel (M-H) method to esti-
mate ORs and 95% ClIs. For the outcomes with low event
rate (<b%), we pooled data using Peto’s method. We
examined statistical heterogeneity among studies using
the I? statistic and Cochran’s X* test. We used complete
case analysis for efficacy outcomes and as-treated analysis
for safety outcomes as our primary analyses.

We planned, according to the guideline panel’s spec-
ification, five hypotheses to explain variability in effect
estimates between studies: antibiotic MRSA coverage
(hypothesising larger effects with MRSA coverage vs no
MRSA coverage), individual antibiotics (hypothesising
smaller effects with TMP-SMX vs clindamycin), type of
patients (hypothesising larger effects with children vs
adults), treatment course (hypothesising smaller effects
with <7 days vs 27 days) and abscess size (hypothesising
larger effects with 25vs <6cm). We conducted subgroup
analyses if there were at least two trials in each subgroup
category.

We conducted the following sensitivity analyses to
examine the robustness of effect estimates: analyses using
alternative effect measures (OR vs relative risk), statistical

models (fixed vs random effects), pooling methods
(Peto vs M-H), alternative methods for random-effects
meta-analysis (DerSimonian and Laird (DL) vs Hartung-
Knapp-Sidik-Jonkman (HKSJ)) and alternative assump-
tions about missing data; as well as analyses omitting trials
published before 1990 and trials with patients treated by
primary suture rather than open drainage and, for treat-
ment failure, excluding trials that considered recurrences
as treatment failure.

We also conducted a network meta-analysis (NMA) of
RCTs using a Bayesian approach to compare effects of
alternative antibiotics. We fitted a Bayesian random-ef-
fect hierarchical model with non-informative priors and
adjusted for correlation between effects in multiarm
trials. We assumed common heterogeneity within the
network. We generated posterior samples using Markov
Chain Monte-Carlo simulation technique running the
analysis in three parallel chains. We used 10000 burn-in
simulations to allow convergence and then a further
100000 simulations to produce the outputs. We assessed
model convergence using Gelman and Rubin diagnostic
test.'® The primary network meta-analysis was conducted
with uninformative priors with a uniform distribution,
Unif(0, 5). We also conducted a sensitivity analysis with
weakly informative priors (HN(0, 1)I(0,).

We report pooled ORs for direct, indirect and mixed
network meta-analysis estimates and associated 95%
credible intervals. We present the direct, indirect and
network effect estimates. We used the node-splitting
approach for the assessment of loop inconsistency in our
triangular loop.19 Finally, we presented pooled risk differ-
ences (RD) for all the comparisons. To estimate absolute
effect for treatment failure, we used the median baseline
risk from the no antibiotics arms and applied it to the
relative effect from the network estimates. We performed
all analyses with R (R Core Team, 2016, Vienna, Austria:
R Foundation for Statistical Computing) using the gemtc
library.*

We followed the GRADE approach to rate the quality of
evidence of estimates derived from pairwise and network
meta-analysis.”’ ** Direct evidence from RCTs starts at
high quality and can be rated down based on risk of bias,
indirectness, imprecision, inconsistency and publication
bias. When the estimates were not robust to the worst
plausible analysis, we rated down our certainty in the
evidence for risk of bias.?® For NMA estimates, we rated
the quality of evidence in each of the direct, indirect and
NMA estimates.”” The rating of indirect estimates starts
at the lowest rating of the two pairwise estimates that
contribute as first-order loops to the indirect estimate
but can be rated down further for intransitivity. If direct
and indirect estimates contributed similar power to the
network estimate, then we used the higher rating. The
network estimates were further rated down if they were
incoherent.
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RESULTS

Our search yielded 4198 potentially relevant reports
and 12°'°#** yltimately proved eligible (figure 1). One
report® included two independent RCTs, and the other®
reported results of a factorial trial that also compared
two surgical approaches and reported results sepa-
rately for each approach. In total, there were 14 RCTs
that enrolled 3541 patients with uncomplicated skin
abscesses (range 14-1265), of which 9 were multicentre
studies,” ' % %7 and 5 were published prior to the year of
2000.%° %' % Eleven trails reported study setting, of which
nine? 10 2426 28 30 32 (n=3068) were conducted in emer-
gency department, one™ (n=174) in outpatient derma-
tology clinics and the other one®” in an Integrated Soft
Tissue Infection Services clinic involving patients with
high rates of comorbidity, such as infection with hepatitis
C, hepatitis B or HIV.

Two trials® * exclusively enrolled adults, two exclusively
enrolled children,%%1 seven included both adults and chil-
dren” "% %323, three others provided no details.?” **
Three trials reported abscess size of enrolled patients.” "
The largest trial'’ specifically focused on small abscesses,
in which no patients had signs of systemic infection. Two
trials'” *” included a proportion of patients with diabetes
(2.4%-11%) and seven trials’ **%° %32 excluded patients
with diabetes. The most common pathogen cultured was
MRSA, the proportion of which ranged from 43.5% to
87.8%. The resistance rates of clindamycin’ ** ** ranged
from 7.1% to 18%, while TMP-SMX® '* #* %0 %% ranged
from 0% to 2.6%. Ten trials reported surgical treat-
ment for abscess, of which nine performed incision and
drainage” ' %32 and the other performed incision,
curettage and primary suture® (table 1). The descrip-
tions of abscess definitions were summarised in table A of
online supplementary appendix 2.

Antibiotics included TMP-SMX, clindamycin, early
cephalosporins, late cephalosporins and azithromycin.
Eight trials’ 10 2428 compared antibiotics (TMP-SMX,
clindamycin, cephradine, cephalexin) with no antibi-
otics, of which six administered antibiotics for at least 7
days’ 102427, the two others used clindamycin for 4 days.28
Six other trials”™® examined comparative effects of alter-
native antibiotics, and the treatment courses ranged from
3 to 14 days. The length of follow-up ranged from 7 to 90
days across the trials (table 1).

All the 14 trials adequately generated their randomis-
ation sequence, 11 (78.6%) concealed treatment alloca-
tion, 10 (71.4%) blinded participants, 11 (78.6%) blinded
caregivers, 11 (78.6%) blinded outcome assessors and 6
(42.8%) trials had infrequent missing outcome (see table
B in online supplementary appendix 2).

Effects of antibiotics versus no antibiotics

Eight trials” ' ** compared antibiotics with no antibi-
otics. The risk of treatment failure was probably lower in
patients randomised to antibiotics (eight trials,” '* **
OR 0.58, 95% CI 0.37 to 0.90, I°=48%; risk difference
37 fewer (56 fewer to 9 fewer) per 1000 patients with

uncomplicated skin abscess; low quality; figure 2 and
table 2). For this outcome, we found sufficient informa-
tion to conduct three prespecified subgroup analyses:
analysis by age (=18vs<18 years) and individual antibi-
otics (TMP-SMX vs clindamycin) suggested no signifi-
cant difference (interaction P=0.36and 0.95, figures 3
and 4). Antibiotics with activity against MRSA (TMP-
SMX and clindamycin) proved more likely to reduce
the risk of treatment failure than those without activity
against MRSA (first-generation cephalosporins) (interac-
tion P=0.008; figure 5; antibiotics with MRSA activity, six
trials,”'"#**** OR 0.45, 95% CI 0.33 to 0.62, I>=13%; high
quality; antibiotics without MRSA activity (cephalospo-
rins), two trials,”® > OR 1.82, 95% CI 0.68 to 4.85, I’=0%;
moderate quality).

Patients receiving antibiotics probably had lower risk of
recurrence both within 1 month (six trials,” 1242028 OR
0.48,95% C1 0.30 to 0.77, 1*=45%; 63 fewer (86 fewer to 27
fewer) per 1000 patients; moderate quality; figure 2 and
table 2), and at extended follow-up, from 1 to 3months
(two trials," ** OR 0.64, 95% CI 0.48 to 0.85, I’=0%; 78
fewer (118 fewer to 31 fewer) per 1000 patients; moderate
quality; figure 2 and table 2). A subgroup by individual
antibiotics (TMP-SMX vs clindamycin) suggested that
there was no difference between clindamycin and
TMP-SMX (interaction P=0.71, figure 6).

Hospitalisation was probably less common in patients
randomised to antibiotics (two trials,lo 2 OR 0.55,95% CI
0.32 to 0.94, 1’=0%; 17 fewer (26 fewer to 2 fewer) per
1000 patients; moderate quality; table 2).

Only one RCT (n=1057)"" reported pain, additional
surgical procedures, infection in a household member,
invasive infections (table 2). Antibiotics probably reduced
pain at 3 or 4 days (OR 0.76, 95% CI 0.60 to 0.97; 68
fewer (126 fewer to 8 fewer) per 1000 patients; moderate
quality) and 8-10 days of follow-up (OR 0.56, 95% CI 0.35
to 0.88; 42 fewer (63 fewer to 11 fewer) per 1000 patients;
moderate quality), as well as additional surgical proce-
dures at 49-63 days of follow-up (OR 0.58, 95% CI 0.39
to 0.87; 52 fewer (78 fewer to 16 fewer) per 1000 patients;
moderate quality). The risk of infection in a household
member was probably lower with antibiotics, but the
CI included no effect (OR 0.58, 95% CI 0.34 to 1.01;
moderate quality). Antibiotics probably did not appear to
lower the risk of invasive infections at 7-14 days (OR 1.02,
95% CI 0.14 to 7.24; moderate quality), at 42 and 56 days
(OR 7.46, 95% CI 0.15 to 376.12; moderate quality).

The incidence and severity of adverse events is likely
to differ between antibiotics, thus we analysed the safety
outcomes separately for each antibiotic (clindamycin
and TMP-SMX). Both TMP-SMX (four trials,” '*#*2® OR
1.28,95% CI 1.04 to 1.58, I’=0%; 21 more (3 more to 43
more) per 1000 patients; moderate quality) and clinda-
mycin (one trial,” OR 2.29, 95% CI 1.35 to 3.88; 95 more
(28 more to 187 more) per 1000 patients; moderate
quality) were associated with increased risk of overall
gastrointestinal side effects. Clindamycin increases the
risk of diarrhoea (one trial,” OR 2.71, 95% CI 1.50 to

4

Wang W, et al. BMJ Open 2018;8:€020991. doi:10.1136/bmjopen-2017-020991


https://dx.doi.org/10.1136/bmjopen-2017-020991
https://dx.doi.org/10.1136/bmjopen-2017-020991

panuiluo)

)
7
[
3]
3]

<
c
o
o

©)

lbsonoigiiue sAneuIsle BuLedwoo s| Oy

p. - 0gaoeld ©0v) Ly (9°0) 22
Ajrep a01m1 abeulelp juswpedap
pog p. ‘BwoogL/Bwoge  XINS-dINL pue uolsiou| (0°09) 05 dN (1’0089  sieakgl< Aousbiawz zle 14 020102 ZHWYOS

- - aled [ensn dN dN dN

sinoy abeurelp uado juswpedsap
r6 Py 9 Mene BuwpglL  uoAwepul) pue uoisiou| 4N dN 4N dN Aousbiswz 86 3 9202261 S4OBIN

pz - ogaoe|d (16€) 6

Aepe obeulelp juswpedap
p. p. sowlf}Inoy ‘Bwogg  eulpeyds) pue uolsiou| dN 4N (2°99) 81 sieahg|< Kousbiewsz 18 L 29861 BJo[

POk 0Qgade|d (2'09) 95
1Ajrep so1my
polt ‘Bwoog/Bwogl  XINS-dINL (8°29) est
1Aep e abeulelp juswpedsp
p oy polL awi} sauy} ‘Bwoe  uoAwepul|d pue uoisioul  ,('6Y) 88€ (821 OFL (929 O¥L  suyuowg< Aousbiewsz 98/ 9 6102 wneq
dn uoneinqg abesn pue uonuaAIdu| juauwneal) (% (% ‘ou) (% “-ou) aby Bumes Apnlg posiwopuel sa)s (1e9A) Joyny
-Mmojjo4 9sop sonolqiuy |leoibing  “ou) ySHIN VSSIN sjuaned sjuaned jo
SleN JO'ON ON

e e T T

Wang W, et al. BMJ Open 2018;8:€020991. doi:10.1136/bmjopen-2017-020991



)
7
[
3]
3]
c
[
o

o

'9]0ZEXOY19WEYINS pue
wdoyiawil “XINS-dINL SIel1 pa||0Ju0d pasiwopuel ‘| DY ‘pauodal Jou ‘YN ‘snaine snoooo0jAydels aailIsuas-ul||IoIylow ‘YSSIA ‘shaine snoo0o0jAydels juelsisal-ul||ioiylisw ‘YSYIA ‘shep ‘p
'SS90Sge UINS Yum sjuaiied Jo solisiualoeleyd podal 10U pIp YoIiym UOIIO84UI SNSSI} JOS PpUB UiNs Yim siuaied BUIAJOAUl S[el} WOl Ble(,,
‘dnoibgns jusiyed

14108ds 8y} WoJ} palod||0d aI9M BlEP PUB ‘SS80se ulys Jo dnoibgns juaijed ayy papnjoul sieu} asayl [h

*ain}nd aAlsod B yym sjuaized sem Jojeujwiousp ay)§
‘sAep dn-moj|o4 ues|\t

‘1npe Joj esoqt

‘dnoub ogaoe|d pue soljoiqiiue Yyiog ul syusijed Jo solsusloeIey),

9s0p 88.y} 03Ul

poL papIAIp ‘p/6X/6w 0z JojoeyeD dN dN (0°29) 28
Aep siealkg
PPl pe ©90U0 ‘By/Bw QL uAwoIyuzY HN YN YN .(0'6%) 6V o01syuowg YN vl v <966 | OISO
FAirep so1my
pek ‘Bw 009 /Bw 0ze XINS-dINL (929)2. (6¢€b) 9l (Geg) 6E
thepe abeurelp juswpedsp
p oy pct sawi} a1y} ‘Bwope  udAwepuI) pue uoisiou| (€89 v, (OILDVE W(L'19)GeL  syowg< Aousbiswz cve 14 2cG1+0C llIIN
Pyl Alrep @01m) ‘B oG  UIxeleyded- UN HN (8'%9) 25
Aepe uolousal swpedsp
Pyl PyL  sowieaiy ‘Bwose IIX0Ipe)eD 4N HN UN (12 29 ON ABojoreweg ov Gl ¢cC86 L 1yolley
Aepe
poL sawil} Jnoy ‘Bw Gz uixsjeyded oBeurelp (029 701 Juswipedop
P e poL  Arepsoimy ‘6w oo AuipjeD pue uoIsiou| HN UN .(0€9) 201  sieahgl< AousBiawz 2oL 6€  (:900g ouepiol
Bwose
poL Alrep 8o1m} ‘6w 0Geg |IXoIpeyeD w(L72%) vt
Bw ooy
POl Ajrep @21m} ‘B Q0¥ ualouplen «(02%) 77t
Bw ooz
(o724 poL Arep eo1my‘bw 002 uaioypieD HN 4N UN  ..(€°09) ovL sieehg|< dN 0L 69 62d200¢ 0xong
dn uoneinqg abesn pue uonuaAidlu| juauwieal) (% (% ‘-ou) (% ‘-ou) aby Bumes Apnlg pasiwopues Says (1e0A) JoyIny
-mojjo4 asop sonoiquuy [eaibung  “ou) YSHIN VSSIN spuaned sjuaned jo
I JO'ON 'ON

psnuiuo) | ajqeL

2017-020991

Wang W, et al. BMJ Open 2018;8:6020991. doi:10.1136/bmjopen-



8 Open Access

Antibiotics Control

16.1.1 Treatment failure within 1 month

Daum 2017 34 470 43 220 23.6%
Duong 2010 3 73 4 76 6.8%
Llera 1985 1 27 1 23 2.3%
Macfie 1977a 9 77 5 44  10.2%
Macfie 1977b 0 57 3 41 21%
Rajendran 2007 11 80 6 82 11.7%
Schmitz 2010 15 88 27 102 17.9%
Talan 2016 37 524 76 533 25.4%
Subtotal (95% CI) 1396 1121 100.0%
Total events 110 165

Heterogeneity: Tau? = 0.16; Chi2 = 13.48, df = 7 (P = 0.06); I1> = 48%
Test for overall effect: Z = 2.41 (P = 0.02)

16.1.2 Recurrence or new lesion within 1 month

Daum 2017 44 436 22 177 27.0%
Duong 2010 9 73 19 76 17.3%
Macfie 1977a 9 77 5 44 11.9%
Macfie 1977b 0 57 3 41 2.4%
Schmitz 2010 4 46 14 50 11.4%
Talan 2016 27 524 71 533 30.1%
Subtotal (95% CI) 1213 921 100.0%

Total events 93 134
Heterogeneity: Tau? = 0.14; Chi2 = 9.05, df =5 (P = 0.11); I = 45%
Test for overall effect: Z = 3.06 (P = 0.002)

16.1.3 Recurrence or new lesion at extended follow-up visit (>1 month)

Duong 2010 13 46 15 52 11.1%
Talan 2016 83 504 126 509 88.9%
Subtotal (95% CI) 550 561 100.0%

Total events 96 140
Heterogeneity: Tau? = 0.00; Chi? = 0.99, df =1 (P = 0.32); I?=0%
Test for overall effect: Z = 3.01 (P = 0.003)

Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% CI

0.32[0.20,052] €
0.77 [0.17, 3.57]
0.85[0.05, 14.33]
1.03 [0.32, 3.30]
0.10 [0.00, 1.90]
202[0.71,5.75] =

0.57 [0.28, 1.16]
0.46[0.30,0.69] &

0.58 [0.37, 0.90]

v v v

P VN

4
L

0.79 [0.46, 1.36] =
0.42[0.18, 1.01]
1.03[0.32, 3.30]

0.10 [0.00, 1.90]
024[0.07,081] ¥

0.35[0.22, 0.56] @ ———

0.48 [0.30, 0.77] ==

VSV N
[=
v

0.97 [0.40, 2.34] -

0.61[0.44, 0.83] t

0.64 [0.48, 0.85]

I 1

0.5 0.7 1 1.5 2
Favours antibiotics Favours control

Figure 2 Effects of antibiotics vs no antibiotics on treatment failure and recurrence.

4.89; 96 more (30 more to 193 more) per 1000 patients;
high quality), while TMP-SMX probably does not
(three trials,” ' %® OR 0.92, 95% CI 0.70 to 1.22, I’~0%;
moderate quality) (table 3). Two large trials” ' (n=2051)
monitored for Clostridium difficile infection (CDI) with
routine clinical monitoring: no CDI occurred in any
treatment arm. TMP-SMX probably increases the risk
of nausea (TMP-SMX OR 1.49, 95% CI 0.98 to 2.25,
I’=11%; moderate quality), while clindamycin may
not (OR 0.96, 95% CI 0.31 to 3.02; moderate quality).
TMP-SMX does not appear to have an important effect
on the risk of sepsis (one trial,'” OR 7.24, 95% CI 0.14
to 364.86; moderate quality) or death (two trials,” ' OR
0.98, 95% CI 0.06 to 15.68; no difference (4 fewer to
4 more) per 1000; high quality) because both outcomes
were so rare. The risk of anaphylaxis is uncertain (TMP-
SMX OR 2.32, 95% CI 0.67 to 8.06; clindamycin OR
2.17, 95% CI 0.62 to 7.58; low quality, table 3 and table
C in online supplementary appendix 2).

Subgroup analyses and sensitivity analyses
There was only enough information to conduct prespec-
ified subgroup analyses for the treatment failure and

recurrence outcomes (see above). Sensitivity analyses using
alternative pooling methods, effect measures and statistical
models did not result in a change in interpretation (tables
A-D in online supplementary appendix 3). The ClIs for
abscess treatment failure, late recurrence, hospitalisation,
gastrointestinal side effects and nausea excluded no effect
with the DL method but not the HKSJ] method (tables E in
online supplementary appendix 3). For the results of the
primary analysis suggested statistically significant treatment
effect, sensitivity analyses using plausible assumptions about
missing data were not robust to the worst plausible analysis
(table F in online supplementary appendix 3).

The results and interpretation of the network meta-anal-
ysis did not change when we used weakly informative priors
instead of than uninformative priors (data not shown).

Comparative effects of alternative antibiotics
Of the 14 trials, 9 2830 3%y cluded  direct comparison

between different types of antibiotics.

Comparative effects on treatment failure
There was sufficient information to conduct an NMA
for treatment failure only. The NMA included 12 trials,
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Table 2 Summary of GRADE evidence profile of antibiotics vs placebo or standard care

Study results and

Absolute effect estimates

Certainty in effect
estimates (quality of

Outcome/timeframe measurements No antibiotics Antibiotics evidence) Plain text summary
Treatment OR 0.58 (95% CI 0.37 to 93 56 Low Antibiotics probably
failure/1 month 0.90) per 1000 per 1000 Due to serious risk reduce the risk of

Treatment failure
(antibiotics with activity
against MRSA)/1 month

Treatment failure
(antibiotics without
activity against
MRSA)/1 month

Recurrence
within/1 month

Late
recurrence/1-3 months

Hospitalisation/3 months

Pain (tenderness)/
(8-4days)

Pain (tenderness)/
(8-10days)

Additional surgical
procedures
within/1-3 months

Infections in family
members within/1 month

Invasive
infections/1 month

Based on data from 2517
patients in eight studies
Follow-up 7-21days

OR 0.45 (95% CI 0.33 to
0.62)

Based on data from 2305
patients in six studies
Follow-up 7-21days

OR 1.82 (95% Cl 0.68 to
4.85)

Based on data from 212
patients in two studies
Follow-up 7-21days

OR 0.48 (95% Cl 0.30 to
0.77)

Based on data from 2134
patients in six studies
Follow-up 7-30days

OR 0.64 (95% Cl 0.48 to
0.85)

Based on data from 1111
patients in two studies
Follow-up 63-90days

OR 0.55 (95% CI 0.32 to
0.94)

Based on data from 1206
patients in two studies
Follow-up 40-90days

OR 0.76 (95% CI 0.60 to
0.97)

Based on data from 1057
patients in one study
Follow-up 3-4days

OR 0.56 (95% CI 0.35 to
0.88)

Based on data from 1057
patients in one study
Follow-up 8-10days

OR 0.58 (95% CI 0.39 to
0.87)

Based on data from 1013
patients in one study
Follow-up 43-63 days

OR 0.58 (95% CI 0.34 to
1.01)

Based on data from 1013
patients in one study
Follow-up 7-14days

OR 1.02 (95% Cl 0.14 to
7.24)

Based on data from 1057
patients in one study
Follow-up 7-14 days

Difference: 37 fewer per 1000
(95% CI 56 fewer—9 fewer)

128 62
per 1000 per 1000

Difference: 66 fewer per 1000
(95% CI 82 fewer—45 fewer)

58 101
per 1000 per 1000

Difference: 43 more per 1000
(95% CI 18 fewer—172 more)

129 66
per 1000 per 1000

Difference: 63 fewer per 1000
(95% CI 86 fewer—27 fewer)

267 189
per 1000 per 1000

Difference: 78 fewer per 1000
(95% Cl 118 fewer—31 fewer)

39 22
per 1000 per 1000

Difference: 17 fewer per 1000
(95% CI 26 fewer—2 fewer)

559 491
per 1000 per 1000

Difference: 68 fewer per 1000
(95% Cl 126 fewer—8 fewer)

101 59
per 1000 per 1000

Difference: 42 fewer per 1000
(95% CI 63 fewer—11 fewer)

136 84
per 1000 per 1000

Difference: 52 fewer per 1000
(95% CI 78 fewer—16 fewer)

67 40
per 1000 per 1000

Difference: 27 fewer per 1000
(95% Cl 43 fewer—1 more)

4 4
per 1000 per 1000

Difference: 0 more per 1000
(95% CI 3 fewer—24 more)

of bias and serious
inconsistency*

High

Moderate
Due to serious
imprecisiont

Moderate

Due to serious risk of
bias and borderline
inconsistencyt

Moderate

Due to serious risk
of bias, borderline
imprecision§

Moderate
Due to serious
imprecisionq|

Moderate
Due to serious
imprecision**

Moderate
Due to serious
imprecisiontt

Moderate
Due to serious
imprecisiontt

Moderate
Due to serious
imprecision§§

Moderate
Due to serious
imprecisionq|q|

treatment failure.

Antibiotics with
activity against
MRSA reduce the
risk of treatment
failure.

Antibiotics without
activity against
MRSA may not
reduce the risk of
treatment failure.

Antibiotics probably
reduce the risk

of early abscess
recurrence.

Antibiotics probably
reduce the risk

of late abscess
recurrence.

Antibiotics probably
reduce the risk of
hospitalisation.

Antibiotics probably
increase the risk of
pain at 3-4 days.

Antibiotics may not
increase the risk of
pain at 8-10days.

Antibiotics probably
increase the risk of
additional surgical
procedures.

Antibiotics probably
do not increase the
risk of infection in
family members.

Antibiotics probably
do not reduce

the risk of serious
complications at
7-14days.

Continued
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Table 2 Continued

Absolute effect estimates Certainty in effect

estimates (quality of

Study results and

Outcome/timeframe measurements No antibiotics Antibiotics evidence) Plain text summary

Invasive OR 7.46 (95% CIl 0.15 to 0 1 Moderate Antibiotics probably

infections/3 months 376.12) per 1000 per 1000 Due to serious do not reduce
Based on data from 1013 Difference: 2 more per 1000 imprecision** the risk of serious

patients in one study
Follow-up 42-56 days

complications at

(95% CI 4 fewer—8more)
42-56days.

Evidence have summarised at Magic App (www.magicapp.org/public/guideline/jIRvQn).

*Risk of bias: serious. There was substantial missing data/lost to follow-up: the results are not robust to worth plausible sensitivity
analysis (assuming that missing patients from the control arms have the same rate of treatment failure as those with complete follow-
up, and five times the rate of treatment failure in the patients who were lost to follow-up in the antibiotic arm); inconsistency: serious.
Effects might differ in different type of antibiotics.

TImprecision: serious. Cl approaches no effect.

FRisk of bias: serious. There was substantial missing data/lost to follow-up: the results are not robust to worth plausible sensitivity
analysis; inconsistency: no serious. The magnitude of statistical heterogeneity was high, with ’=45%, but the direction of effect was
similar in almost all trials, favouring antibiotics over no antibiotics.

§Risk of bias: serious. Incomplete data and/or large loss to follow-up: results are not sensitive to worst plausible sensitivity analysis:
OR 1.48, 95% CI 0.55 to 3.96; imprecision: no serious. A single large study, and one small study contributed data to this outcome.
{limprecision: serious. Cl approaches no effect.

**Imprecision: serious. Only data from one study, Cl approaches no effect.

TtImprecision: serious. Only data from one study.

FfImprecision: serious. Data from one study only.

§§Imprecision: serious. Only data from one study; Cl include no effect.

f9llmprecision: serious. Only data from one study.

**Imprecision: serious. Only data from one study; Cl include no effect.

GRADE, Grading of Recommendations Assessment, Development and Evaluation; MRSA, methicillin-resistant Staphylococcus
aureus.

with 8 trials comparing antibiotics with no antibiotics
and 5 trials that compared different antibiotics with
each other (there was one three-arm RCTg; figure 7). We
grouped cephalosporins into early (first and second)
generation or late (third and fourth) generation ceph-
alosporins. We excluded a single trial that compared
azithromycin with early cephalosporin because there

Antibiotics Control
Study or Subgrou Events Total Events Total Weight
10.1.1 Patient with age=18y

Daum 2017 26 297 30 146 26.1%
Llera 1985 1 27 1 23 41%
Rajendran 2007 11 80 6 82 16.9%
Schmitz 2010 15 88 27 102 23.2%
Subtotal (95% CI) 492 353 70.3%
Total events 53 64

Heterogeneity: Tau? = 0.34; Chi? = 7.89, df = 3 (P = 0.05); I> = 62%
Test for overall effect: Z =0.97 (P = 0.33)

10.1.2 Patient with age<18y

Daum 2017 8 173 13 74 18.9%
Duong 2010 3 73 4 76  10.8%
Subtotal (95% CI) 246 150 29.7%
Total events 11 17

Heterogeneity: Tau? = 0.33; Chi?=1.79, df = 1 (P = 0.18); 1> = 44%
Test for overall effect: Z = 1.74 (P = 0.08)

Total (95% ClI) 738

Total events 64 81
Heterogeneity: Tau? = 0.29; Chi? = 11.26, df = 5 (P = 0.05); 1> = 56%
Test for overall effect: Z=1.88 (P = 0.06)

Test for subaroun differences: Chi? = 0.83. df =1 (P = 0.36). I = 0%

503 100.0%

Odds Ratio
M-H, Random, 95% ClI

was only one event,31 and another trial in which both
antibiotics were early generation Cephalosporins.33
Pairwise comparisons had I* values from 0% to 17.3%
(figure 8). There was no incoherence between the direct
and indirect evidence for any of the comparisons using
the back-calculation (figure 8) or node-splitting approach
(figure 9; table A in online supplementary appendix 4).

Odds Ratio
M-H, Random, 95% CI

0.37 [0.21, 0.65] —
0.85 [0.05, 14.33] ¢ >
2.02[0.71, 5.75] -

0.57 [0.28, 1.16] —

0.68 [0.32, 1.47] ——

0.23 [0.09, 0.58]
0.77 [0.17, 3.57]

———
0.36 [0.11, 1.14] e ——
’

0.56 [0.30, 1.03]

0.1 02 0.5 1 2 5 10
Favours Antibiotics Favours Control

Figure 3 Subgroup analysis of treatment failure within 1 month by age (>18vs <18 years).
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TMP-SMX/Clindamycin

2 r
5.2.1 TMP-SMX
Daum 2017
Duong 2010
Schmitz 2010
Talan 2016
Subtotal (95% CI)
Total events

Even T
17 232
3 73
15 88
37 524
917
72

Control

| _Even

43

4
27
76

150

Total Weigh

220 25.4%

76  3.8%
102 17.9%
533 52.8%
931 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 2.04, df = 3 (P = 0.56); 1> = 0%
Test for overall effect: Z = 5.28 (P < 0.00001)

5.2.2 Clindamycin

Daum 2017
Macfie 1977a
Macfie 1977b
Subtotal (95% CI)
Total events

17 238
9 77
0 57

372

26

43
5
3

51

220 54.7%
44 35.6%
41 9.7%

305 100.0%

Heterogeneity: Tau? = 0.39; Chi? = 4.02, df = 2 (P = 0.13); I = 50%
Test for overall effect: Z=1.65 (P = 0.10)

Test for subaroup differences: Chi? = 0.00. df = 1 (P = 0.95). 2= 0%

Odds Ratio Odds Ratio
M-H, Random % Cl M-H, Random % Cl
0.33[0.18, 0.59] —
0.77[0.17, 3.57]
0.57 [0.28, 1.16] — 1
0.46 [0.30, 0.69] ——
0.45 [0.33, 0.60] -
0.32[0.17, 0.57] — &
1.03[0.32, 3.30] L
0.10 [0.00, 1.90] ¢
0.43 [0.16, 1.17] ——
01 02 05 1 2 5 10

Favours antibiotics Favours control

Figure 4 Subgroup analysis of treatment failure by type of antibiotics (trimethoprim and sulfamethoxazole (TMP-SMX) vs

clindamycin).

TMP-SMX and clindamycin both reduce treatment failure
compared with no antibiotics (NMA OR 0.61, 95% CI 0.41
to 0.85; NMA OR 0.55, 95% CI 0.33 to 0.87, both moderate
quality). There did not appear to be a difference between
clindamycin and TMP-SMX (high quality; tables 4 and 5).
With moderate quality, TMP-SMX and clindamycin prob-
ably confer a lower treatment failure than early generation
cephalosporins (TMP-SMX NMA OR 0.42, 95%CI 0.12
to 1.07; clindamycin NMA OR 0.39, 95%CI 0.11 to 1.02;
tables 6 and 7) and for late-generation cephalosporins.

Comparative effects of TMP-SMX versus clindamycin on other
outcomes

A single trial’ reported recurrence, diarrhoea and nausea
within 1 month. Use of TMP-SMX, compared with clinda-
mycin, was probably associated with higher risk of abscess
recurrence (OR 2.14, 95%CI 1.11 to 4.12; 67 more (7
more to 163 more) per 100 patients; low quality), but
lower risk of diarrhoea (OR 0.29, 95%CI 0.16 to 0.55;
109 fewer (132 fewer to 66 fewer) per 1000 patients, high
quality). Nausea was rare (OR 1.90, 95% CI 0.69 to 5.21;

Antibiotics Control Odds Ratio Odds Ratio
r I Even Total Events Total ight M-| ndom % Cl M-H, Random % Cl
8.1.1 antibiotics with MRSA activity
Daum 2017 34 470 43 220 31.5% 0.32[0.20,052] ¢ ®——
Duong 2010 3 73 4 76 4.1% 0.77[0.17, 3.57] ¢
Macfie 1977a 9 77 5 44 7.0% 1.03 [0.32, 3.30]
Macfie 1977b 0 57 3 41 1.1% 0.10[0.00, 1.90] ¢
Schmitz 2010 15 88 27 102 17.1% 0.57 [0.28, 1.16] - & |
Talan 2016 37 524 76 533 39.2% 0.46 [0.30, 0.69] — &
Subtotal (95% ClI) 1289 1016 100.0% 0.45[0.33, 0.62] -
Total events 98 158

Heterogeneity: Tau? = 0.02; Chi?=5.77,df =5 (P = 0.33); 2= 13%
Test for overall effect: Z = 4.93 (P < 0.00001)

8.1.2 antibiotics without MRSA activity

Llera 1985 1 27 1 23 12.0%
Rajendran 2007 11 80 6 82 88.0%
Subtotal (95% ClI) 107 105 100.0%

Total events 12 7
Heterogeneity: Tau? = 0.00; Chi?=0.32, df =1 (P = 0.57); I?= 0%
Test for overall effect: Z=1.19 (P = 0.23)

Test for subaroup differences: Chi2 =7.01. df =1 (P = 0.008). 1> = 85.7%

0.85[0.05, 14.33] * =
2.02[0.71, 5.75]
1.82 [0.68, 4.85]

v v

0.2 0.5 1 2 5
Favours antibiotics Favours control

Figure 5 Subgroup analysis of treatment failure within 1 month by antibiotics with vs without methicillin-resistant

Staphylococcus aureus (MRSA) activity.
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20 more (7 fewer to 86 more) per 1000 patients, moderate
quality; table 5).

Comparison between early cephalosporins
One trial” compared two early cephalosporins (cefadroxil
vs cephalexin); and there was only one event (RD -0.04,

95% CI -0.15 to 0.07).

DISCUSSION

Findings and interpretations

We found moderate-to-high quality evidence that in
patients with uncomplicated skin abscesses who treated
with 1&D, adjuvant antibiotic therapy lowers the risks of
treatment failure, abscess recurrence, hospitalisation,
additional surgical procedures and pain during treat-
ment; butincreases the risk of overall gastrointestinal side
effects (TMP-SMX and clindamycin) and diarrhoea (with
clindamycin). The evidence regarding the effects of anti-
biotics on other important outcomes events (eg, death,
invasive infections and sepsis) is less certain; however,
these outcomes occurred very infrequently.

This evidence is most directly applicable to antibiotics
with activity against MRSA (TMP-SMX and clindamycin),
which appeared to be more effective at reducing the
risk of treatment failure than antibiotics without activity
against MRSA. Using standard criteria for evaluating the
credibility of a subgroup effect,34 the MRSA active versus
cephalosporin subgroup was one of a small number of
prespecified hypotheses, has biologic plausibility,35 a low
P value in the test of interaction and the subgroup effect
proved large. We were unable to examine if there was a
similar effect on other outcomes because the RCTs that
included antibiotics without MRSA activity did not report

those outcomes. We judged the observed subgroup effect
of moderate-to-high credibility.

The NMA of alternative antibiotic regimens could
only be conducted for treatment failure. We found high-
quality evidence that there is no important difference in
treatment failure between TMP-SMX and clindamycin,
which is consistent with an RCT of patients with MRSA
SSTIs.” A single study found that TMP-SMX may confer
a higher risk of abscess recurrence than clindamycin,
which is consistent with a previous RCT of SSTIs.*
However, indirect evidence from our review suggests that
this finding may be spurious: that study was also the only
one of four where TMP-SMX did not reduce the risk of
abscess recurrence compared with placebo—it did in all
of the other studies and in the pooled effect. Moreover,
when compared with no antibiotics, clindamycin did not
appear to reduce the risk of abscess recurrence more
than TMP-SMX. We did find high-quality evidence that
TMP-SMX has a substantially lower risk of diarrhoea than
clindamycin.

Strengths and limitations

Our study has several strengths. First, we systematically
identified RCTs and rigorously collected and analysed
the data. We conducted a small number of prespecified
subgroup analyses to explore treatment heterogeneity,
and a number of sensitivity analyses to examine robustness
of effect estimates. Our review assessed both the effects of
antibiotics versus no antibiotics, and the relative merit of
different antibiotics, including a network meta-analysis
that addressed the latter issue. The GRADE approach
informed our assessment of the quality of evidence both
in the comparison of antibiotics versus no antibiotics and
the comparisons between antibiotics.

Antibiotics Control Odds Ratio Odds Ratio
r r Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
10.3.1 TMP-SMX
Daum 2017 29 215 22 177 28.7% 1.10[0.61, 1.99] e
Duong 2010 9 73 19 76  22.8% 0.42[0.18,1.01] *¢ -
Schmitz 2010 4 46 14 50 17.0% 0.24 [0.07, 0.81] o
Talan 2016 27 524 71 533 31.5% 0.35[0.22,0.56] — =
Subtotal (95% CI) 858 836 100.0% 0.48 [0.25, 0.93] ————
Total events 69 126
Heterogeneity: Tau? = 0.31; Chi? = 10.44, df =3 (P = 0.02); > =71%
Test for overall effect: Z =2.16 (P = 0.03)
10.3.2 Clindamycin
Daum 2017 15 221 22 177 63.1% 0.51[0.26, 1.02] —
Macfie 1977a 9 77 5 44 31.1% 1.03[0.32, 3.30] =
Macfie 1977b 0 57 3 41 5.8% 0.10 [0.00, 1.90] ¢
Subtotal (95% Cl) 355 262 100.0% 0.58 [0.28, 1.20] ————
Total events 24 30
Heterogeneity: Tau? = 0.10; Chi? = 2.48, df = 2 (P = 0.29); I? = 19%
Test for overall effect: Z = 1.46 (P = 0.14)
0.2 0.5 1 2 5

Test for subaroup differences: Chiz2 =0.14. df =1 (P =0.71). 2= 0%

Favours antibiotics Favours control

Figure 6 Subgroup analysis of recurrence by type of antibiotics (trimethoprim and sulfamethoxazole (TMP-SMX) vs

clindamycin).
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Table 3 Summary of GRADE evidence profile of TMP-SMX/clindamycinvs no antibiotic

Absolute effect estimates

Certainty in effect
estimates (quality of

Outcome/timeframe Study results and measurements No antibiotics  Antibiotics evidence) Plain text summary

TMP-SMX vs no antibiotic

Sepsis/1 month OR 7.24 (95% Cl 0.14 to 364.86) 0 2 Moderate Antibiotics probably do
Based on data from 1247 patients in per 1000 per 1000 Due to serious imprecision* not decrease the risk of

Death/3months

Gastrointestinal side effects/

while taking antibiotics

Nausea/while taking
antibiotics

Diarrhoea/3 months

Anaphylaxis/minutes to
days

Clindamycin vs no antibiotics

one study
Follow-up 49-63 days

OR 0.98 (95% CI 0.06 to 15.68)
Based on data from 1763 patients in
two studies

Follow-up 30-90days

OR 1.28 (95% Cl 1.04 to 1.58)
Based on data from 2124 patients in
four studies

Follow-up 30-90days

OR 1.49 (95% Cl 0.98 to 2.25)
Based on data from 1975 patients in
three studies

Follow-up 30-63days

OR 0.92 (95% Cl 0.7 to 1.22)

Based on data from 1912 patients in
three studies

Follow-up 30-63 days

OR 2.32 (95% Cl 0.67 to 8.06)
Based on data from 877 patients in
three studies

Follow-up 30-90days

Gastrointestinal side effects/ OR 2.29 (95% Cl 1.35 to 3.88)

while taking antibiotics

Nausea/while taking
antibiotics

Diarrhoea/3 months

Anaphylaxis/minutes to
days

Based on data from 520 patients in
one study
Follow-up 30-90days

OR 0.96 (95% Cl 0.31 to 3.02)
Based on data from 520 patients in
one study

Follow-up 30-63 days

OR 2.71 (95% Cl 1.5 to 4.89)
Based on data from 520 patients in
one study

Follow-up 30-63days

OR 2.17 (95% Cl 0.62 to 7.58)
Based on data from 520 patients in
one study

Follow-up 30-90days

Difference: 2 more per 1000
(95% CI 3 fewer—6 more)

1 1
per 1000 per 1000

Difference: 0 fewer per 1000
(95% CI 4 fewer—4 more)

85 106
per 1000 per 1000

Difference: 21 more per 1000
(95% CI 3 more—43 more)

24 35
per 1000 per 1000

Difference: 11 more per 1000
(95% CI 0 fewer—28 more)

67 62
per 1000 per 1000

Difference: 5 fewer per 1000
(95% CI 19 fewer—14 more)

7 15
per 1000 per 1000

Difference: 8 more per 1000
(95% CI 2 fewer—44 more)

90 185
per 1000 per 1000

Difference: 95 more per 1000
(95% CI 28 more— 187 more)

24 23
per 1000 per 1000

Difference: 1 fewer per 1000
(95% CI 16 fewer—45 more)

67 162
per 1000 per 1000

Difference: 96 more per 1000
(95% CI 30 more— 193 more)

12 26
per 1000 per 1000

Difference: 14 more per 1000
(95% CI 5 fewer—72 more)

High
Borderline imprecision

Moderate
Due to serious imprecisiont

Moderate
Due to serious imprecisiont

Moderate
Due to serious imprecision§

Low
Due to serious risk of bias
and imprecision|

High

Moderate
Due to serious imprecision™*

High

Low
Due to serious risk of bias
and imprecisiontt

sepsis.

Antibiotics do not reduce
the risk of death.

TMP-SMX probably
increases the risk of
gastrointestinal side
effects.

TMP-SMX probably
increases the risk of
nausea.

TMP-SMX probably does
not increase the risk of
diarrhoea.

Antibiotics probably
not increase the risk of
anaphylaxis.

Clindamycin increases
the risk of gastrointestinal
side effects.

Clindamycin may not
increase the risk of
nausea.

Clindamycin increases
the risk of diarrhoea.

Antibiotics probably
not increase the risk of
anaphylaxis.

*Imprecision: Serious. Due to serious imprecision.
Tlmprecision: serious. Cl approaches no effect.
FImprecision: serious. Cl approaches no effect.
§Imprecision: serious. Cl approaches no effect.
fIRisk of bias: serious. Selective outcome reporting: studies without any events are likely to have not reported this outcome, leading to overestimation of risk;

imprecision: serious. Few events. Not all studies reported anaphylaxis.

**Imprecision: very serious. Cl approaches no effect.
TtRisk of bias: serious. Selective outcome reporting: studies without any events are likely to have not reported this outcome, leading to overestimation of risk;

imprecision: serious. Few events. Not all studies reported anaphylaxis.

GRADE, Grading of Recommendations Assessment, Development and Evaluation; TMP-SMX, trimethoprim and sulfamethoxazole.

The results are primarily limited by the available studies.
Four of the RCTs were published >30 years ago and surgical
treatments as well as antibiotic resistance patterns have
changed. The results and interpretation did not change
when these trials were excluded from the analyses. Although
we planned a number of hypotheses for exploring potential
heterogeneity across studies, sufficient data were available

trials.

only for treatment failure, recurrence within 1 month and
for three hypotheses (=18vs<18 years, antibiotics with vs
without MRSA activity, TMP-SMX vs clindamycin). In addi-
tion, the definition of outcomes varied among included

Clinicians should consider local rates of CA-MRSA
resistance to clindamycin and TMP-SMX; antibiotics
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Early cephalosporin

Late cephalosporin

Clindamycin

No antibiotic

TMP-SMX

Figure 7 Network of included randomised controlled trials
with available direct comparisons for treatment failure within
1 month. TMP-SMX, trimethoprim and sulfamethoxazole.

will be less effective in areas with a substantial risk of
resistance. Most of included studies involved patients
treated in an emergency department. Considering the
characteristics of involved patients and medical condi-
tions may differ between emergency department and
GPs, antibiotics may confer an even smaller benefit in

Study "2 Odds Ratio (95% Crl)
N_AvsE
Llera, 1985 1.2(0.032, 43)
Rajendran, 2007 —_—— 0.55(0.21,1.4)
Pooled (pair-wise) 00% ————1 — 0.60(0.21,1.7)
Indirect (back-calculated) NA
Pooled (network) 00% ———— 0.61(0.22,1.7)
TvsN_A
Daum, 2017 —0— 0.49 (0.30, 0.80)
Duong, 2010 0.74(0.14,3.8)
Schmitz, 2010 —— 0.56 (0.27,1.2)
Talan, 2016 —— 0.68 (0.52, 0.88)
Pooled (pair-wise) 0.0% —— 0.61(0.41,0.88)
Indirect (back-calculated) e B 0.52(0.20,1.4)
Pooled (network) 0.0% : —— 1 0.60 (0.42, 0.86)
0.2 1 4
Study "2 Odds Ratio (95% Crl)
N_AvsC
Daum, 2017 —o— 22(14,37)
Macfie, 1977a —<—  0.93(0.28,3.1)
Macfie, 1977b —1—> 6.3(0.40, 1.0e+02)
Pooled (pair-wise) 17.3% —— 2.(1.1,35)
Indirect (back-calculated) oo Beoeorenees 1.6(0.75,3.5)
Pooled (network) 0.0% —=—  18(1.1,29)
TvsC
Daum, 2017 —— 1.1(061, 2)
Miller, 2015 —— 1.0(0.54,1.9)
Pooled (pair-wise) 0.0% e 1.1(0.60, 1.9)
Indirect (back-calculated) e Rt 1.2(0.53,26)
Pooled (network) 0.0% S 1.1(0.69,1.7)
LvsE
Bucko, 2002a —T1—> 15(042,5.1)
Bucko, 2002b — 0.94 (0.26, 3.3)
Giordano, 2006 YT 0.25(0.040, 1.6)
Pooled (pair-wise) 16.6% —_— 0.84(0.38,1.8)
Indirect (back-calculated) NA
Pooled (network) 17.2% | —— | 0.82(0.39, 1.8)
0.2 1 4

Figure 8 Forest plot of network meta-analysis results for
treatment failure within 1 month.

Study  P-value 0Odds Ratio (95% Crl)
N_AvsC
direct S 2.(0.96, 4)
indirect 0.67835 —T—— 16(047,55)
network —Co— 19(1.1,29)
TvsC
direct —— 1.1(0.57, 2)
indirect 0.821125 —— 0.92(0.27,3.3)
network - 1.1(0.69,1.7)
TvsN_A
direct ——] 0.60 (0.37,0.95)
indirect 0.81725 < 0.71(0.15, 3.1)
network : —o— | 0.60 (0.42, 0.86)
01 1 6

Figure 9 Assessment of network consistency, for all
comparisons for which pairwise and indirect estimates were
possible.

patients who present to their GP. This evidence does not
apply to pustules and papules. Moreover, rare adverse
events are unlikely to be observed in RCTs. Important
but rare adverse events include anaphylaxis, C. difficile
infection (especially with clindamycin®™) and Stevens-
Johnson syndrome or toxic epidermal necrolysis (espe-
cially with TMP-SMX).* Only one trial'’ reported rate
of serious invasive infection (0.2%-0.4%); however, the
trial was underpowered to detect differences of this very
rare but potentially fatal event.

Comparison with other studies

Two systematic reviews and meta-analyses have assessed
the effect of adjunctive antibiotics versus no antibiotics in
the treatment of skin abscess.®*’ One systematic review*’
included 4 trials of 589 patients failed to detect a benefit
of antibiotics on clinical cure (OR 1.17, 95% CI 0.70 to
1.95) and recurrence (RD 10 more per 100, 95% CI 2
fewer to 22 more). The other® included five RCTs and
seven observational studies also failed to detect benefit
with antibiotics on clinical cure rates (RR 1.03, 95% CI
0.97 to 1.08).

The difference in results is attributable to two recent
large RCTs, with increased power to detect small-to-mod-
erate effects.” '’ Another reason that previous systematic
reviews failed to show benefit is that the relative weight of
trials comparing cephalosporins with placebo, which likely
do not confer a benefit, was greater.35 The benefits of anti-
biotics are modest, and they come with an important risk
of adverse effects. Some well-described rare but serious
adverse effects such as community-acquired C. difficile
infection (especially with clindamycin), hypersensitivity
(especially with TMP-SMX) and life-threatening skin
reactions such as toxic epidermal necrolysis and Stevens-
Johnson syndrome (especially with TMP-SMX) would not
occur frequently enough to be detected with RCTs, but are
important considerations nonetheless. It is therefore likely
that some fully informed patients will choose antibiotics
and others will decline.

Wang W, et al. BMJ Open 2018;8:€020991. doi:10.1136/bmjopen-2017-020991
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Table 4 Risk difference per 1000 patients of various antibiotics from the network meta-analysis for treatment failure within
1month

No antibiotics  Early cephalosporin Late cephalosporin TMP-SMX Clindamycin

No antibiotics

51 (-34, 226) Early cephalosporin
B 20 (109, 100)

-34 (-51,-12) -85 (-260, 4)

-39 (-58,-10) -90 (-265, 1)

No antibiotics

Early cephalosporin
Late cephalosporin
TMP-SMX
Clindamycin

Late cephalosporin
—64 (278, 24)
—69 (2883, 22)

TMP-SMX

Each number is a risk difference, per 1000 patients, and 95% credible interval. The rows are the reference category: a risk

difference <0favours the row. Green shading=high certainty; orange shading=moderate certainty; red shading=low certainty. Based on the
median treatment failure rate in the no antibiotics arms, we assume that the baseline risk of treatment failure without antibiotics is 90 per 1000
patients.

TMP-SMX, trimethoprim and sulfamethoxazole.

Table 5 Summary of GRADE evidence profile of TMP-SMX vs clindamycin

Absolute effect estimates Certainty in effect

estimates

Study results and

Outcome/timeframe measurements Clindamycin TMP/SMX (quality of evidence) Plain text summary
Treatment failure/1month  OR 1.08 (95% CI 0.69 to 1.75) 109 119 High There is no important
Based on data from 2673 per 1000 per 1000 Borderline imprecision* difference in treatment

Recurrence within/1 month

Diarrhoea/1 month

Nausea/1 month

patients in seven studies
Follow-up 7-30days

OR2.14 (95% Cl 1.11 to 4.12)
Based on data from 436 patients

in one study
Follow-up 30days

OR 0.29 (95% Cl 0.16 to 0.55)
Based on data from 526 patients

in one study
Follow-up 30days

OR 1.9 (95% Cl 0.69 to 5.21)
Based on data from 526 patients

in one study
Follow-up 30days

Difference: 10 more per 1000
(95% CI 53 fewer—41 more)

68 135
per 1000 per 1000

Difference: 67 more per 1000
(95% CI 7 more— 163 more)

162 53
per 1000 per 1000

Difference: 109 fewer per 1000

(95% CI 132 fewer—66 fewer)

23 43
per 1000 per 1000

Difference: 20 more per 1000
(95% CI 7 fewer—86 more)

Low
Due to serious imprecision
and serious inconsistencyt

Hight

Moderate
Due to serious imprecision§

failure.

TMP/SMX probably results
in higher risk of early
abscess recurrence.

TMP/SMX has a lower risk
of diarrhoea.

There is probably not an
important difference in risk
of nausea.

*Imprecision: no serious. Borderline wide Cls.
tImprecision: serious. Data from one study only; Cl approaches no difference; inconsistency: serious. The results are not consistent with the subgroup analysis, nor with

the indirect evidence.

FImprecision: no serious. Direct data from one study only. However, we did not rate down for imprecision because of high certainty indirect evidence from other
conditions that clindamycin has a higher risk of diarrhoea than TMP/SMX.

§Imprecision: serious. Data from one study only; wide Cls.

GRADE, Grading of Recommendations Assessment, Development and Evaluation; TMP-SMX, trimethoprim and sulfamethoxazole.

Table 6 Summary of GRADE evidence profile of TMP-SMX vs early cephalosporins

Study results and

Absolute effect estimates

Certainty in effect
estimates (quality of

Outcome/timeframe measurements Cephalosporins TMP/SMX evidence) Plain text summary
Treatment failure/1 month OR 0.42 (95% Cl 0.12t0 1.07) 280 119 Moderate TMP/SMX probably
Based on data from 1436 per 1000 per 1000 Due to serious imprecision* reduces the risk of

patients in five studies
Follow-up 7 to 21days

Difference: 162 fewer per 1000
(95% CI 392 fewer to 7 more)

treatment failure.

*Imprecision: serious. Cl includes no difference.
GRADE, Grading of Recommendations Assessment, Development and Evaluation; TMP-SMX, trimethoprim and sulfamethoxazole.

CONCLUSIONS

(clindamycin).

This evidence

1S most

applicable

Based on moderate-to-high quality evidence, antibiotics
provide a modest reduction in the risk of treatment
failure, recurrence, additional surgical procedures
and hospitalisation, and reduce pain during treat-
ment. Antibiotics increase the risk of gastrointestinal
side effects, such as nausea (TMP-SMX) and diarrhoea

to TMP-SMX and clindamycin; cephalosporins are
probably less or not effective. High-quality evidence
demonstrated that TMP-SMX and clindamycin have
similar effects on treatment failure, but clindamycin
has a substantially higher risk of diarrhoea. The deci-
sion whether or not to use antibiotics should take into
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Table 7 Summary of GRADE evidence profile of clindamycin vs early cephalosporins

Absolute effect estimates

Certainty in effect estimates

Outcome/timeframe Study results and measurements Cephalosporins Clindamycin (quality of evidence) Plain text summary
Treatment failure/1 month  OR 0.39 (95% CI 0.11 to 1.02) 280 109 Moderate Clindamycin probably
Based on data from 1572 patients  per 1000 per 1000 Due to serious imprecision* reduces the risk of

in five studies
Follow-up 7-21days

Difference: 171 fewer per 1000
(95% CI 401 fewer to 2 more)

treatment failure.

*Imprecision: serious. Cl includes no difference.

GRADE, Grading of Recommendations Assessment, Development and Evaluation.

account local MRSA resistance patterns, individual
patient clinical factors (eg, severity of infection, immu-
nocompromised state) and individual values and pref-
erences (eg, a strong desire to avoid diarrhoea).
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