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ABSTRACT

Background

Cellulitis and erysipelas are now usually considered manifestations of the same condition, a skin infection associated with severe pain and
systemic symptoms. A range of antibiotic treatments are suggested in guidelines.

Objectives

To assess the efficacy and safety of interventions for non-surgically-acquired cellulitis.

Search methods

In May 2010 we searched for randomised controlled trials in the Cochrane Skin Group Specialised Register, the Cochrane Central Register
of Controlled Trials in The Cochrane Library, MEDLINE, EMBASE, and the ongoing trials databases.

Selection criteria

We selected randomised controlled trials comparing two or more different interventions for cellulitis.

Data collection and analysis

Two authors independently assessed trial quality and extracted data.

Main results

We included 25 studies with a total of 2488 participants. Our primary outcome 'symptoms rated by participant or medical practitioner or
proportion symptom-free' was commonly reported. No two trials examined the same drugs, therefore we grouped similar types of drugs
together.

Macrolides/streptogramins were found to be more effective than penicillin antibiotics (Risk ratio (RR) 0.84, 95% CI 0.73 to 0.97). In 3 trials
involving 419 people, 2 of these studies used oral macrolide against intravenous (iv) penicillin demonstrating that oral therapies can be
more effective than iv therapies (RR 0.85, 95% CI 0.73 to 0.98).

Three studies with a total of 88 people comparing a penicillin with a cephalosporin showed no difference in treatment effect (RR 0.99, 95%
Cl0.68 to 1.43).

Six trials which included 538 people that compared different generations of cephalosporin, showed no difference in treatment effect (RR
1.00, 95% CI 0.94 t01.06).

Interventions for cellulitis and erysipelas (Review) 1
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:sally.kilburn@port.ac.uk
https://doi.org/10.1002%2F14651858.CD004299.pub2

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

We found only small single studies for duration of antibiotic treatment, intramuscular versus intravenous route, the addition of
corticosteroid to antibiotic treatment compared with antibiotic alone, and vibration therapy, so there was insufficient evidence to form
conclusions. Only two studies investigated treatments for severe cellulitis and these selected different antibiotics for their comparisons,
so we cannot make firm conclusions.

Authors' conclusions

We cannot define the best treatment for cellulitis and most recommendations are made on single trials. There is a need for trials to evaluate
the efficacy of oral antibiotics against intravenous antibiotics in the community setting as there are service implications for cost and
comfort.

PLAIN LANGUAGE SUMMARY

Interventions for cellulitis and erysipelas

This review looks at interventions for the skin infections 'cellulitis' and 'erysipelas' These two terms are now considered different
presentations of the same condition by most experts, so they are considered together for this review. For simplicity we used the one term
‘cellulitis' to refer to both conditions.

Cellulitis is a common painful skin infection, usually bacterial, that may require hospitalisation in severe cases. There is variation in the
types of treatments prescribed, so this review aims to collate evidence on the best treatments available.

The infection most commonly affects the skin of the lower leg but can infect the skin in any part of the body, usually following an injury to
the skin. The symptoms include severe pain, swelling, and inflammation, often accompanied by fever, rigours, nausea, and feeling generally
unwell. The infection is usually treated with antibiotics, however corticosteroids and physical treatments have been used to reduce pain,
redness, and swelling, and improve the circulation to the skin.

We identified 25 randomised controlled trials. No two trials investigated the same antibiotics, and there was no standard treatment regime
used as a comparison. We are not able to define the best treatment for cellulitis and our limited conclusions are mostly based on single
trials. No single treatment was clearly superior. Surprisingly, oral antibiotics appeared to be more effective than antibiotics given into a
vein for moderate and severe cellulitis. This merits further study. Antibiotics given by injection into a muscle were as effective as when given
into a vein, with a lower incidence of adverse events. In one study the addition of corticosteroids to an antibiotic appeared to shorten the
length of hospital stay, however further trials are needed. A single small study indicated vibration therapy may increase the rate of recovery
but the results of single trials should be viewed with caution. We had insufficient data to give meaningful results for adverse events.

Interventions for cellulitis and erysipelas (Review) 2
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BACKGROUND

Description of the condition
Cellulitis and definitions

Cellulitis is an acute, subacute, or chronic inflammation of
loose connective tissue, but the term has been applied mainly
to inflammation of subcutaneous tissue in which an infective,
generally bacterial cause is proven or assumed. Erysipelas is a
bacterial infection of the dermis and upper subcutaneous tissue;
its hallmark is a well-defined, raised edge reflecting the more
superficial (dermal) involvement. However, cellulitis may extend
superficially and erysipelas deeply, so that in many cases the
two processes coexist and it is impossible to make a meaningful
distinction. Current usage tends to regard erysipelas as a form
of cellulitis rather than a distinct entity, so that the definition
of cellulitis would include inflammation of dermal as well as
subcutaneous tissue (Hay 2004). There are no internationally
accepted criteria for mild, moderate, and severe cellulitis although
this classification is widely used in clinical practice (Morris 2001). In
this review we have used the term cellulitis to include erysipelas.

Incidence

Cellulitis is thought to be relatively common, but there are few
published data on its incidence. A cohort study conducted in
the USA indicated that the incidence of cellulitis and leg abscess
(grouped together) ranged from 4 to 25 cases per 10,000 person
years in the over 65 age group and that the incidence of cases
diagnosed in hospital increased over a 10-year period (Haan 1997).
A further USA study carried out in 1997 to 2002 indicated a higher
incidence of 246/10,000 person years (Ellis Simonsen 2006). In
England alone, people admitted with a diagnosis of cellulitis took
up to 360,000 bed days (UK DOH 2001).

Infective agents

Microbiological studies are positive in only a quarter of people
who present to hospital with erysipelas or cellulitis, using
classical testing with blood cultures, swabs from skin lesions,
or fine needle aspiration from affected skin. The use of latex
agglutination techniques and direct immunofluorescence on skin
biopsy specimens increases the yield and has clearly shown that
beta Haemolytic streptococci (usually group A or group G) represent
the most prominent bacteria in studies of cellulitis and erysipelas,
accounting for almost 80% of isolated organisms (Bernard 1987,
Brook 1995). Staphylococcus aureus probably does not cause a
clinical picture of classical erysipelas, but may sometimes cause
cellulitis (Eriksson 1996). However with the rise in the number of
community-acquired methicillin-resistant Staphylococcus aureus
(MRSA)-related infections (Kluytmans-Vandenbergh 2006; Purcell
2005) this picture may change in the future. Enterococci are
occasionally isolated from people with leg ulcers, often mixed with
gram-negative bacteria and/or Staphylococcus aureus (Eriksson
1996). Anaerobic organisms are much less commonly isolated and
include Peptostreptococcus species, Bacteroides fragilis, Prevotella
species, Porphyromonas species, and Clostridium species. (Brook
1995). In rare cases fungal species may be implicated in the disease
process (Baddour 1984). There was a decrease in the frequency of
childhood periorbital and orbital cellulitis caused by Haemophilus
influenzae B (Hib) coinciding with the introduction of the Hib
vaccine (Ambati 2000).

Causes and risk factors

Research data on risk factors for developing cellulitis is scant.
Three case-control studies (Dupuy 1999; Mokni 2006; Roujeau
2004) focused on cellulitis of the leg. Of the variables investigated,
a disruption of the cutaneous barrier caused by such factors
as leg ulcer, wound, athlete's foot, pressure ulcer, dermatosis,
or leg oedema were shown to be risk factors in these studies.
Venous insufficiency, lymphoedema, and being overweight were
additional risk factors in the Dupuy 1999 study. In contrast
to anecdotal and case-series reports, diabetes, alcohol misuse,
intravenous drug misuse, or smoking were not risk factors. Age
was not analysed as a risk factor. Cellulitis may be reported as a
complication following surgery, with incidence being reported in
case-series studies as 1% to 5% (Critchley 1997; Escalante 1995;
Lasley 1997; Thomas 1999) and those with lymphatic abnormalities
are over represented in acute and recurrent cellulitis cases (Soo
2008).

Impact and complications of cellulitis

Cellulitis is a localised skin infection, most commonly affecting
the lower limbs, although it can involve any part of the skin. It
is characterised by an area of redness and inflammation of the
skin, with associated pain and swelling. It has an acute onset
and it is usually accompanied by generalised symptoms, such as
fever and rigours, nausea, and vomiting. A minority of sufferers
have severe sepsis, local gangrene, or necrotising fasciitis, but
most people are not seriously ill and have a low risk of severe
complications (Eriksson 1996). There are no scientific studies
investigating risk factors for complications. In most people the
condition is treatable with antibiotics (Morris 2001), however,
longer-term problems, such as persistent swelling and venous
ulcers, can occur in about one in every ten hospital inpatients (Cox
1998). Between 25% and 46% of people admitted to hospital may
have recurrent episodes of cellulitis (Cox 1998; Jorup-Ronstrom
1987; Pavlotsky 2004). However, in a population-based cohort
study, in which nearly 80% of cases were treated in the community,
only 11% had a recurrence within 1 year (Ellis Simonsen 2006).
Factors associated with recurrence have been examined using case-
control (Pavlotsky 2004), cohort (Jorup-Ronstrém 1987), and case-
series designs (Cox 2006), and identified factors included venous
insufficiency (Jorup-Ronstrom 1987; Pavlotsky 2004) and obesity,
lymphoedema, (Cox 2006, Pavlotsky 2004) smoking, tinea pedis,
and local injury (Pavlotsky 2004).

Description of the intervention

The standard treatment for cellulitis is antibiotics as cellulitis is
usually a bacterial infection. However, as symptoms may persist
due to inflammation, anti-inflammatory agents may be effective.
Physical treatments to reduce inflammation have also been used.
This review does not include prophylaxis for recurrent infections:
currently a large multicentre trial on 'Prophylactic Antibiotics for
the Treatment of Cellulitis at Home' (PATCH | and I1) is investigating
penicillin to prevent recurrence

Guidelines for treatment

No single specialty of medicine can claim cellulitis as
exclusively part of their remit. The condition is diagnosed
and treated by general practitioners, emergency department
doctors, dermatologists, paediatricians, surgeons, and physicians
from a variety of sub-specialties. If it occurs following surgery,
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orthopaedic, vascular and general surgeons, ophthalmologists,
ear, nose and throat surgeons, gynaecologists, and paediatricians
may treat it. Anecdotal discussions with clinicians within the UK
have highlighted that there is variation in practice for treating
cellulitis. There are a few published guidelines for cellulitis
(British Lymphology Society 2007; CREST 2005; Eron 2003; Societe
Francaise de Dermatologie 2001; Stevens 2005). Due to the paucity
of relevant research, recommendations from these guidelines are
mostly based on evidence extrapolated from studies of other
infections or based on expert opinion.

Why it is important to do this review

Cellulitis is a common condition taking up a large number of
occupied bed days in hospital. No national guidelines for treating
cellulitis have been published, although some are currently in
preparation and the Dermatological Society of France have issued
a consensus guideline. Trials of treatment options have been
published but these are often small and inconclusive. This review
of the effects of interventions for cellulitis provides a valuable
resource for clinicians in summarising current best evidence and
highlighting gaps in the research.

OBJECTIVES

To assess the efficacy and possible adverse effects of interventions
to treat non-surgically-acquired cellulitis.

METHODS

Criteria for considering studies for this review
Types of studies

We included studies that allocated participants to groups using
randomisation in order to reduce bias.

Types of participants

Adults or children diagnosed with cellulitis. Diagnosis could be
based on clinical diagnosis, such as that described by Hay 2004
with or without further microbiological or physiological inclusion
criteria. Cellulitis was the primary clinical problem for antibiotic
therapy and studies that included participants on concurrent
antibiotic treatments or prophylactic therapy were not included
unless the data from the populations could be separated.

Types of interventions

This review focused on treatment rather than prophylaxis.

We considered trials if a comparison was made between different
treatment regimens including, but not limited to:

« Different drug(s);
« Different routes of administration of drugs; and
« Different duration of therapy.

Therapy could include antibiotics or antibiotics with anti-
inflammatory agents, or physical treatment (such as topical heat,
cold, vibration, or elevation).

Types of outcome measures
Primary outcomes

a) Symptoms rated by participant or medical practitioner, e.g.
duration and intensity of fever, pain, redness of the affected
area, swelling of the skin surface and subcutaneous tissue, blister
formation, or proportion symptom-free ('cure'), at a time specified
by the study authors.

b) Proportion with severe complications (such as severe sepsis,
multi-organ failure, death).

) Quality of life scores (including generic and disease-specificitems
and return to normal activity).

Secondary outcomes

a) Changes in laboratory markers of inflammation and infection,
such as C-reactive protein and Interleukin 6, or isolation of the
presumed aetiological organism.

b) Therapeutic failure, defined as 'any changes to the initial
antibiotic regimen including duration of treatment, type, dose,
or route of antibiotic instituted as part of primary disease
management'.

c) Adverse events, including diarrhoea, skin rash, or nausea.

Search methods for identification of studies
Electronic searches

We searched the following databases on 4th May 2010:

» The Cochrane Skin Group Specialised Register using the terms
'cellulitis' or 'erysipelas';

« The Cochrane Central Register of Controlled Trials (Clinical
Trials) in The Cochrane Library using the search strategy in
Appendix 1;

« MEDLINE (OVID) from 2003 to present using the search strategy
displayed in Appendix 2; and

« EMBASE from 2005 to present using the strategy in Appendix 3.

The UK Cochrane Centre (UKCC) has an ongoing project to
systematically search MEDLINE and EMBASE for reports of trials
which are then included in the Cochrane Central Register of
Controlled Trials. Searching has currently been completed in
MEDLINE to 2003 and in EMBASE to 2005. Further searching has
been undertaken for this review by the Cochrane Skin Group to
cover the years that have not been searched by the UKCC.

In addition we searched PubMed on 11th February 2008 for
recent publications using the search strategy: 'Search cellulitis or
erysipelas Limits: added to PubMed in the last 180 days, published
in the last 180 days, Humans, Clinical Trial, Randomized Controlled
Trial"

Ongoing Trials

We searched for ongoing trials most recently in May 2010 in the
following databases using the terms 'cellulitis' and 'erysipelas':

« The metaRegister of Controlled Trials www.controlled-

trials.com.
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« The U.S. National Institutes of Health ongoing trials register
www.clinicaltrials.gov.

« The Australian and New Zealand Clinical Trials Registry
www.anzctr.org.au.

« The World Health Organization International Clinical Trials
Registry platform www.who.int/trialsearch.

« The Ongoing Skin Trials register on www.nottingham.ac.uk/
ongoingskintrials.

Searching other resources
References from published studies

We searched the reference lists of all reviewed trials and recent
review articles for relevant trials.

Language restrictions

We made no restrictions on searching for foreign language articles.
One author (PF) translated some French studies which did not meet
our inclusion criteria.

Data collection and analysis
Selection of studies

Two authors (PF, SK) independently reviewed potentially relevant
articles to determine if they met the specified criteria and extracted
the key outcome data from unmasked copies of the studies onto
data extraction forms. If both authors agreed that the reported
study was not relevant to the objectives of the review the study
was not included. If it was unclear from the abstract, the full text
of the paper or report was obtained for independent assessment
by the two authors (SK, PF). Any disagreement among authors
was resolved by consensus, with referral to a third author (RB) if
necessary, and the reasons for exclusion recorded.

The data recorded included the description of the population,
interventions, treatment duration, number of participants
randomised into each treatment group, the number of participants
in each group who were cured or failed treatment, the numbers lost
to follow up, and the duration of follow-up.

Data extraction and management

Two authors (SK, PF) independently entered data onto the
extraction form. The data recorded included the description of
the population, interventions, treatment duration, number of
participants randomised into each treatment group, and the
number of participants in each group who were cured or failed
treatment, the numbers lost to follow up and the duration of follow-
up. A third author (BH) resolved discrepancies. One author (SK)
entered the data into RevMan.

Assessment of risk of bias in included studies

For all potential studies, two review authors (SK, PF) independently
extracted and analysed the data from the publications or reports
and, where necessary, this was done also by a statistician (BH).
Review authors were not blinded to the study authors or the
sources of the articles. Any discrepancies between the authors
were resolved by discussion, with referral to a third author (RB) if
necessary.

Four types of bias were assessed since there is evidence that these
are associated with biased estimates of treatment effect (the topic
was reviewed by Jiini 2001):

a) selection bias;

b) performance bias;

¢) detection bias; and

d) attrition bias which is dealt with under 'Dealing with missing
data'

For this review we followed the recommendations of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2008)
and completed a 'Risk of bias' assessment for each included study.
See Characteristics of included studies.

Measures of treatment effect

For studies where similar types of interventions were compared
and the same primary outcome measures were used, we performed
a meta-analysis, to calculate a weighted treatment effect across
trials. The results are expressed as risk ratio with 95% confidence
intervals (Cl) for dichotomous outcomes.

Dealing with missing data

We assessed the reporting of withdrawals, dropouts, protocol
deviations, and whether participants were analysed in the group to
which they were originally randomised (intention-to-treat).

Assessment of heterogeneity

We assessed heterogeneity of the included studies with the Chi?
test using the statistical package provided by The Cochrane
Collaboration (Higgins 2008). As the number of included studies
was low, we interpreted 12 statistic values of 50% or more as
representing substantial heterogeneity, where the P value was less
than 0.10.

Subgroup analysis and investigation of heterogeneity

Due to the small number of trials available within each category
we were unable to carry out subgroup analysis. The subgroups
chosen a priori included a history of recurrent cellulitis and
plausible risk factors for disease development or complications
such as persistent disruption of the skin (leg ulcer, pressure
ulcer, or leg dermatosis), venous insufficiency, phlebitis (superficial
vein inflammation), leg oedema, lymphoedema (swelling due to
obstruction of lymphatic channels), and being overweight.

Sensitivity analysis

Due to the small number of trials available within each category we
were unable to carry out sensitivity analysis.

RESULTS

Description of studies
Results of the search

From the 371 abstracts viewed, 64 papers were selected for retrieval
of the full text paper from the electronic search and an additional
47 papers were selected from the reference lists of trials and review
articles. Intotal 111 full text papers were assessed, of which 23 were
included, 8 are awaiting assessment, 71 were excluded, and 9 were
review papers so were not relevant.

Interventions for cellulitis and erysipelas (Review)
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Included studies

Of the 23 papers included, 2 studies consisted of 2 sets of
comparisons and so these results were treated as separate studies
making a total of 25. One study (Grayson 2002) was a duplicate
publication having been previously published as an abstract in
2001.

Participants

The 25 studies included 2488 participants with a typical range of
from 16 to 90 years of age. Details are as follows:

« Seventeen studies of skin and skin structure infections (SSSIs),
such as abscess, impetigo, folliculitis (inflammation of hair
follicles), furunculosis (boils), and wound infection, with
cellulitis as a subgroup (Bucko 2002 part 1; Bucko 2002 part 2;
Chan 1995; Daniel 1991 part 1; Daniel 1991 part 2; DiMattia 1981,
Fabian 2005; Giordano 2005; lannini 1985; Kiani 1991; Leman
2005; Rao 1985; Sachs 1990; Schwartz 1996; Tack 1998; Tarshis
2001; Weigelt 2005).

« Eight studies with cellulitis or erysipelas as the main inclusion
criteria (Bergkvist 1997; Bernard 1992; Bernard 2002; Grayson
2002; Hepburn 2004; Johnson 2007; Vinen 1996; Zeglaoui 2004).

All studies stated that inclusion criteria consisted of signs of
skin inflammation and evidence of bacterial infection. In studies
specialising in cellulitis, criteria were expanded in keeping with
the definition of cellulitis. For example, 'a well delineated dermal-
hypodermal inflammation' (Bernard 2002) or the less specific
‘erythema' (Grayson 2002). The reports of mixed populations did
not usually provide a definition for individual conditions. Three
studies of SSSls restricted their studies to more severe cases. Their
inclusion criteria were stated as 'complicated' infections (Fabian
2005; Giordano 2005; Weigelt 2005), with 'deep tissue involvement'
or 'the presence of co-morbid conditions' In addition, Weigelt
2005 included only those where there was suspected methicillin-
resistant Staphylococcus aureus (MRSA). Trial authors did not give
definitions of severity of disease or state the range of severity in
the baseline characteristics, with the exception of two studies of
moderate-to-severe cases: Bernard 2002, who applied a scoring
system, and Grayson 2002, who used 'the severity of symptoms or
failure of previous treatment'. Statements were sometimes used
to imply severity within the studies inclusion criteria, for example
'treatable with oral antibiotics' for mild to moderate severity (Bucko
2002 part 1), 'requiring intravenous antibiotics' for more severe
cases (Rao 1985), or by the setting for recruitment, which varied
(Characteristics of included studies) as follows:

« Inpatients - 16 trials (Bergkvist 1997; Bernard 1992; Bernard
2002; Chan 1995; Daniel 1991 part 1; Daniel 1991 part 2; Fabian
2005; Giordano 2005; lannini 1985; Johnson 2007; Rao 1985;
Sachs 1990; Schwartz 1996; Vinen 1996; Weigelt 2005; Zeglaoui
2004);

« Outpatients - four trials (Bucko 2002 part 1; Bucko 2002 part 2;
DiMattia 1981; Tarshis 2001);

« A mixture of hospital inpatients, outpatients, and primary care -
two trials (Kiani 1991; Hepburn 2004);

« Hospital emergency department - one trial (Leman 2005); and
« Community-based care - two trials (Grayson 2002; Tack 1998).

Twelve studies were performed in North America, sixin Europe, one
in North Africa, three in Australia, and three were international trials

(Included studies). Only a minority of studies included information
on the ethnic group of recruits (Chan 1995; Giordano 2005; Hepburn
2004; Schwartz 1996; Tack 1998).

Just over half of the studies of participants with cellulitis included
bacteriological examination with the baseline data, however most
of the studies of SSSIs did not show separated data for cellulitis.
We have summarised the information on isolated organisms in
the Characteristics of included studies tables. In many cases
the organism was not isolated, in those that did they reported
Streptococcus pyogenes and Staphylococcus aureus present. Only
one study selected participants on the suspected type of organism
Weigelt 2005. A number of studies excluded people because the
causal organism was not sensitive to the study drug, and this led
to high rates of post-random exclusions and withdrawals. Fabian
2005 and Kiani 1991 used the postrandomisation exclusion criteria
of 'resistance/tolerance to either study drugs', whereas lannini 1985
and Schwartz 1996 excluded those with 'resistance/tolerance' to
the assigned drug only. In the absence of sensitivity data, some
trial authors (Hepburn 2004; Schwartz 1996) excluded those with
'deterioration or no improvement after several days treatment'
while Tarshis 2001 excluded all culture-negative participants.

Interventions
Different types of drug

The majority of studies compared different antibiotic treatments or
durations. No studies compared antibiotic against placebo. There
is no agreed 'gold standard' treatment for cellulitis, although the
French Consensus Statement (Societe Francaise de Dermatologie
2001) recommended penicillin as the initial standard treatment
for community-acquired erysipelas and cellulitis, because 'the
majority is caused by penicillin-sensitive streptococci'. The choice
of a comparison antibiotic varied from study to study.

No two trials have made the same comparison. However, different
antibiotics can be grouped by the nature of their site of action and
chemical structure. See Table 1.

The drug groups compared were as follows.

o Three trials compared a penicillin with a macrolide or
streptogramin (Bernard 1992; Bernard 2002; Daniel 1991 part 2).

« Three trials compared a cephalosporin with penicillin (Chan
1995; Sachs 1990; Vinen 1996).

« One trial compared the addition of benzylpenicillin or placebo
to a standard treatment of flucloxacillin Leman 2005.

« Sixtrials compared different cephalosporins (Bucko 2002 part 1;
Bucko 2002 part 2; Grayson 2002; lannini 1985; Schwartz 1996;
Tack 1998).

+ One trial compared two macrolides Daniel 1991 part 1.
« Onetrial compared two carbapenems Fabian 2005.

« One trial compared quinolone against a beta-lactam plus beta-
lactamase inhibitor Giordano 2005.

« One trial compared linezolid (an oxazolidinone) against
vancomycin Weigelt 2005.

+ Onetrial compared two quinolones (Tarshis 2001).

« One trial compared a penicillin against an oxacephem (Rao
1985).

+ One trial compared steroid against placebo in a population who
were receiving antibiotic treatment Bergkvist 1997.
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« One trial compared a macrolide against a first generation
cephalosporin Kiani 1991.

Different routes of administration

Studies involving oral, intramuscular, and intravenous treatments
were included. One trial (Zeglaoui 2004) compared intravenous
with intramuscular penicillin, one excluded study compared an oral
versus intravenous penicillin (Jorup-Ronstrém 1984). There were
no other comparisons of different routes of administration for the
same drug. Two trials compared an oral macrolide (Bernard 1992)
ororal streptogramin (Bernard 2002) against intravenous penicillin.

Different duration and frequency of administration

For most studies the duration of treatment was allowed to vary,
depending on clinical need. Only one trial compared treatment
duration, a five-day course of a quinolone with a ten-day course
(Hepburn 2004). One trial compared four times- against two times-
a-day treatment of a cephalosporin (DiMattia 1981).

Non-pharmacological

One study looked at the effectiveness of ‘'cycloidal
vibration' (Vibrio-Pulse, Vibrant Medical) (Johnson 2007) a form
of small amplitude low-frequency vibration therapy. This therapy
aims to increase the microcirculation in the tissues.

Outcomes

One of our primary outcome measures was duration and intensity
of symptoms. Only one study reported duration of symptoms
(Bernard 1992). However, as trial authors often defined cure as
'resolution of symptoms and signs', we have accepted 'proportion
cured' as analogous to 'the proportion with improved/reduced
symptoms'. In a number of studies the 'cure' group also contains
those with 'clinical improvement' (Bucko 2002 part 1; Bucko 2002
part 2; Chan 1995; DiMattia 1981; Grayson 2002; Hepburn 2004;
lannini 1985; Rao 1985; Tack 1998). The 'time to follow-up' for
assessment of cure or improvement varied widely. The quality
of follow-up ranged from all participants being assessed to an
assumption that cure had occurred unless the participant returned
to the emergency department (Leman 2005).

A few studies reported the proportion with severe complications,
but the numbers were too low in the cellulitis subpopulations to
yield reliable data.

None of the trials described quality of life scores. In one study
the primary outcome measure was the length of stay as a hospital
inpatient (Bergkvist 1997).

Of our secondary outcomes only two studies included 'changes in
laboratory markers of infection and inflammation' in the Methods
section (Bernard 1992; Bernard 2002). However, the results were
not reported. Trials generally described adverse events, but none
of the SSSI studies separated the data for those with cellulitis.

Therapeutic failure, as defined within this review, was not reported
in the studies as a primary outcome measure. A few trials provided
outcome data for cure, improvement, or failure. For example,
Chan 1995 defined failure as 'no significant effect on signs and
symptoms', Sachs 1990 'no apparent response to therapy', and
Vinen 1996 as 'persistence of all symptoms and signs at 48 to
72 hours'. Within many studies the response to treatment was
reported as a dichotomous outcome; failure as no response or

requiring additional antibiotic treatment; cure as 'reduced signs
and symptoms or none', e.g. Bernard 2002. For this reason these
two outcomes are reported together in the results section.

Some studies of SSSIs showed data for microbiological eradication,
however the results for the cellulitis subset were not shown (Bucko
2002 part 1; Bucko 2002 part 2; Daniel 1991 part 1; Daniel 1991
part 2; DiMattia 1981; Fabian 2005; Giordano 2005; Kiani 1991;
Rao 1985; Sachs 1990; Schwartz 1996; Tack 1998; Vinen 1996;
Weigelt 2005). Two studies of cellulitis participants intended to
show microbiological eradication, however one did not pursue this
because of lack of data (Grayson 2002), and the other used the
organism, not the person, as the unit of analysis (Vinen 1996).

Excluded studies

Seventy one studies were excluded: 70 because the results for the
population with cellulitis were not presented (see Characteristics
of excluded studies), and 1 because it was a quasi-randomised
controlled trial Jorup-Rénstrom 1984.

Studies awaiting classification

Eight studies are awaiting classification, four are reports of studies
investigating vancomycin, one compared outpatient intravenous
antibiotic therapy against an oral drug, one compared cefditoren
pivoxil vs cefdinir and two studies are very old controlled trials
(Characteristics of studies awaiting classification).

Risk of bias in included studies
Allocation

All included studies were described as randomised as this was
a selection criterion. However, in some studies the method of
sequence generation or concealment of allocation was not stated
(Characteristics of included studies).

Blinding

In trials described as double-blind, it was not always clear whether
the participants, healthcare staff, and outcome assessor(s) were all
blinded (see Characteristics of included studies).

Incomplete outcome data

Dropouts and exclusions were determined slightly differently in
the trials, which made it difficult to standardise our assessment of
quality in this regard. For participants who did not return for follow-
up, onetrial assumed that they had been cured (Leman 2005), while
others called them dropouts. In one study of military personnel and
their families, follow up of participants appears to have been 100%
(Hepburn 2004). There was also 100% follow-up of the study by
Zeglaoui 2004.

Only six studies included an intention-to-treat analysis for the
outcomes of interest for this review (Bergkvist 1997; Bernard 2002;
Grayson 2002; Hepburn 2004; Weigelt 2005; Zeglaoui 2004). Other
studies involving participants with a mixture of infections provided
intention-to -treat analysis for the whole mixed population but not
for the cellulitis subgroup. In a similar way details of loss to follow
up for the cellulitis subgroup was not shown.

A number of drug-company-sponsored studies excluded
participants where the bacteria isolated were not sensitive to
study antibiotics. These may have represented postrandomisation
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exclusions, although this was not stated. Participants with
cellulitis will only yield a positive culture in a minority of
cases unless sophisticated immunofluorescence techniques are
employed (Bernard 1987). So, if being 'culture negative' at baseline
counted as an exclusion factor, a large proportion of participants
with cellulitis were excluded from the trial, which may have skewed
the results.

There was inconsistency in trials dealing with the situation where
bacteria were found to be resistant to the study drugs at the
baseline assessment.

In some trials the investigators isolated the organism,
tested sensitivities, and then excluded those participants
postrandomisation where the bacteria isolated were not sensitive
to study antibiotics. In other studies the organisms' sensitivity to
trial antibiotics was not assessed and this group of participants was
be included in the final analysis.

Other potential sources of bias

A number of other difficulties were encountered in reviewing the
trials. Presentation of results was sometimes poor, especially in
older papers. A narrative description of outcomes, especially of
adverse events, made it difficult to ascertain percentages and
participants lost to follow up. There was no accepted definition of
cure of cellulitis, so many publications included phrases such as,
'the investigators agreed that the condition was cured".

Effects of interventions

Where possible, we have grouped studies that used related
treatments in the following manner and dealt with the review
outcomes under these four headings:

Different types of drug

a) Penicillin versus a member of the macrolides, lincosamines and
streptogramin group (MLS)

b) Penicillin versus a cephalosporin

¢) Penicillin co-treatment versus placebo

d) Cephalosporin versus cephalosporin

e) Miscellaneous antibiotics

f) Antibiotic plus oral corticosteroid versus antibiotic alone

Different routes of administration

g) Intravenous versus oral antibiotics
h) Intravenous versus intramuscular antibiotics

Non-pharmacological.

The study reports did not provide data for all of the three primary
outcomes listed in our protocol. Of our primary outcomes, only
symptoms rated by the participant or a medical practitioner
were reported. These were presented as 'absence of symptoms),
'reduced symptoms at end of treatment!, or 'cure at end of
treatment'. None of the studies reported our second outcome,
severe complications of cellulitis, such as necrotizing fasciitis,
severe sepsis, or multi-organ failure. One study, Rao 1985, reported
a death, however this was due to gastrointestinal bleeding and
was unrelated to cellulitis. No studies reported our third primary
outcome, quality of life.

Of our three secondary outcomes there was no data for changes
in laboratory markers of inflammation. There was little data on
adverse events - these are shown in Figure 1. In the SSSI studies
adverse events were reported for the whole population, but this
data was not separated for the cellulitis subgroup. Some studies
reported therapeutic failure, and these results are shown below.
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Figure 1. Adverse events table. Studies of mixed populations of skin and skin structure infections did not supply

adverse event results for the subgroup with cellulitis

Study 1D Antibiotic A Adwerse events resulting in Any adverse events
withdraweal from treatment nd i
A B A B

Oralvs infravenous

Bernard 1992 A= oral roxithrormycin 01 038 031 2038
B= iv. penicilin {0%) {0%]) (0%) (5%)

Bernard 2002 A= oral pristinamycin 15M38 25150 39138 26H50
B= iv. penicilin (11%) (17%) (28%) (17%)

Jorup-Rinstrim A= oral penicillin unclear unclear 11134 10026

1484 B=iv. penicilin (32%) (38%)

Cephalosporin vs cephalosporin

Grayson 2002 A= oral cefazolin unclear unclear 14857 TET
B= i.v. ceffriaxone (21%) (10%)

Peniciflin vs macrolide

Bernard 1932 A= oral roxithromycin 0/31 0438 0531 2138
B=iv. penicilin (%) (%) (%) (5%)

Quinofone §vs 10days

Hephurn 2004 A= quinolone 5 days unclear unclear 1144 0443
B= quinclone 10 days {2%) {0%)

Miscellaneous

Berghyist 1997 A= prednisolone & antibiotic 1563 0kS 653 2k5
B=placeba & antibiotic [2%) {0%) {11%) (15%)

Yinen 1996 A= ceffriaxone 0124 023 3124 623
B= flucloxicillin (0%) (0%) (13%) (26%)

Zeglaoui 2004 A= 1w penicillin &S &7 1465 &7
B= i.m. penicillin {0%]) {0%]) (25%) (0%])

Different types of drug Secondary outcome 3 (SO3): Adverse events

a) Penicillin versus a member of the macrolides, lincosamines
and streptogramin group (MLS)

Primary outcome 1 (PO1): Symptoms rated by participant or medical
practitioner (proportion symptom-free ('cure'))

Two studies (Bernard 1992; Bernard 2002) examined intravenous
benzyl penicillin against an oral macrolide or streptogramin,
roxithromycin, and pristinamycin respectively. Participants in both
studies had uncomplicated erysipelas, presumed by the author
to be caused by Streptococcal infection and therefore likely to
be penicillin-sensitive. Another study compared oral cloxacillin,
a semisynthetic penicillin, against the macrolide azithromycin
(Daniel 1991 part 2). Data from 419 people were included in the
analysis comparing a penicillin against an MLS. The combined RR
was 0.84 (95% C1 0.73 to 0.97) (Analysis 1.1).

Secondary outcome 2 (S02): Therapeutic failure

One paper Bernard 2002 reported the number of participants who
withdrew prematurely, these withdrawals were due to adverse
events, 17% for the penicillin and 11% MLS groups respectively, this
difference was not significant.

Two studies reported adverse events. There were no significant
differences for Bernard 1992, however in Bernard 2002 there were
more mild or moderate gastrointestinal adverse events in the oral
macrolide group (P=0.034), but no difference in the number where
the drug had to be withdrawn, 17% versus 11% (Figure 1).

b) Penicillin versus a cephalosporin

PO1: Symptoms rated by participant or medical practitioner (Cure at
the end of treatment)

Three studies (Chan 1995; Sachs 1990; Vinen 1996) involving
88 participants compared a cephalosporin administered with a
penicillin against a cephalosporin. In two studies (Chan 1995;
Sachs 1990) intravenous (iv) ampicillin/sulbactam was compared
with iv cefazolin for the treatment of cellulitis. In the Vinen study
(Vinen 1996), iv ceftriaxone was compared with iv flucloxacillin.
The combined RR was 0.99 (95% Cl 0.68 t01.43) and there was
significant heterogeneity: Chi> = 6.52, df = 2 (P = 0.04), I =
69% (Analysis 2.1). Subgroup analysis for the generation of the
cephalosporin removed the heterogeneity: two studies used a 1st
generation cephalosporin (Chan 1995; Sachs 1990) and there was
no strong evidence of an effect (RR 1.17, 0.91 to 1.50) (Analysis
2.1) and the evidence from the one study using a third generation
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cephalosporin showed no strong effect (Vinen 1996) (RR 0.7, 95% ClI
0.48 to 1.00) (Analysis 2.1).

S02: Therapeutic failure

Three studies (Chan 1995; Sachs 1990; Vinen 1996) compared
a cephalosporin with a penicillin with 88 participants. In both
studies iv ampicillin/sulbactam was compared with iv cefazolin
for the treatment of cellulitis. In Chan (Chan 1995) there were
no therapeutic failures reported. In Sachs (Sachs 1990) there was
one therapeutic failure in the penicillin group, and none in the
cephalosporin group. In the third study (Vinen 1996) there was 1
(out of the 23) with treatment failure in the iv ceftriaxone group
and 6 out of 23 in the iv flucloxacillin group. As there were so few
outcomes reported in two of the papers, meta-analysis was not
performed.

S03: Adverse Events

No studies reported this outcome for the cellulitis subgroup.

¢) Penicillin co-treatment versus placebo

PO1: Symptoms rated by participant or medical practitioner (Cure at
the end of treatment, primary outcome 1)

In the 1 study of 81 participants, comparing the addition of benzyl
penicillin in those receiving a standard therapy of flucloxicillin
(Leman 2005), there was no significant effect on symptoms,
temperature, pain, or diameter of infected area assessed on day 1
and 2 of treatment.

S02: Therapeutic failure

In this sole study of 81 participants, where this outcome was
reported, there was no difference in the failure rates between the 2
groups: 3/41 benzyl penicillin and 2/40 placebo (Leman 2005).

S03: Adverse events

There were no side-effects of treatment in either arm of the study.

d) Cephalosporin versus cephalosporin

PO1: Symptoms rated by participant or medical practitioner (Cure at
the end of treatment)

There were 6 trials (Bucko 2002 part 1; Bucko 2002 part 2; Grayson
2002; lannini 1985; Schwartz 1996; Tack 1998) including a total of
538 people, that compared 1 cephalosporin with another. There is
no single cephalosporin accepted as a 'standard' for comparison.
We chose to define the 'new' cephalosporin as cephalosporin Aand
the 'older' drug as cephalosporin B for our analysis, but this was
arbitrary, which made the meta-analysis statistic hard to interpret.
There were no significant differences between the cephalosporins
(RR 1.00, 95% C1 0.94 to 1.06) (Analysis 3.1).

S02: Therapeutic failure

Not reported as a separate outcome.

S03: Adverse Events

None of the studies reported separated data for severe adverse
events. Only one (Grayson 2002) reported data for any adverse
event for the cellulitis subgroup (Figure 1), and in this study the
cefazolin-probenecid group suffered more adverse events than the
ceftriaxone arm: 21% compared to 10%, and the study authors

reported this was a significant increase. Adverse events reported
were mainly nausea and vomiting.

e) Miscellaneous antibiotics

PO1: Symptoms rated by participant or medical practitioner (Cure at
the end of treatment)

Three studies investigated antibiotics normally set aside for
antibiotic resistant organisms or severe infections, (Fabian 2005;
Tarshis 2001; Weigelt 2005). Other studies not dealt with in the
previous sections are Daniel 1991 part 1, Kiani 1991, and Rao 1985.
The outcome data from these studies are shown in Table 2.

S02: Therapeutic failure

Only one paper showed separated data for the cellulitis subgroup.
Kiani 1991 showed failure rates of 1/24 azithromycin and 1/23
cephalexin.

S03: Adverse Events

In the SSSI studies this data was not separated for cellulitis.

f) Antibiotic plus oral corticosteroid versus antibiotic alone

Symptoms rated by participant or medical practitioner (Cure at the
end of treatment)

One study (Bergkvist 1997), with108 participants, compared the
addition of a corticosteroid (oral prednisolone) to antibiotic
treatment with an antibiotic alone. There was no difference in the
rate of cure at the end of treatment, although length of hospital stay
was found by the authors to be one day less for the active treatment
group (P < 0.01). Days until healing which was defined as lack of
redness and normal temperature, was one day shorter for the active
treatment group (P < 0.01). Both these results are presented in the
paper as medians so we have not been able to calculate in Review
Manager 5.

S02: Therapeutic failure

Not reported as a separate outcome.

S03: Adverse Events

There were no significant differences (Figure 1).

Different routes of administration
g) Intravenous versus oral antibiotics

PO1: Symptoms rated by participant or medical practitioner (Cure at
the end of treatment)

Only 2 studies looked at an intravenous versus an oral antibiotic
(Bernard 1992; Bernard 2002), both investigating oral MLS against iv
penicillin (benzyl penicillin) with a total of 357 participants. The oral
MLS was shown to be more effective than the intravenous benzyl
penicillin (RR 0.85,95% CI 0.73 to 0.98) (Analysis 1.1).

S02: Therapeutic failure

Not reported as a separate outcome.

S03: Adverse Events

Both included studies reported adverse events. Bernard 2002
showed a significant difference, with higher adverse events for the
oral drug. There were only five adverse events in total for Bernard
1992 (Figure 1).
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h) Intravenous versus intramuscular antibiotics

PO1: Symptoms rated by participant or medical practitioner (Cure at
the end of treatment)

There were no studies reporting symptom rate.

S02: Therapeutic failure

One study compared intravenous with intramuscular penicillin for
cellulitis (Zeglaoui 2004) in a hospital-based dermatology trial.
There was no significant difference in therapeutic failure at the end
of treatment - 20% of 55 (intramuscular) vs 14% of 57 (intravenous),
where the authors defined failure as 'complications or no clinical
improvement' after 10 days of treatment.

S03: Adverse Events

In the one included study there were no severe adverse events, but
for any adverse events the study authors found significantly that
there were more adverse events with the intravenous route: 25%
compared to the intramuscular route. These were mostly venitis at
the site of insertion of the needle (Zeglaoui 2004) (Figure 1).

Different duration and frequency of administration

PO1: Symptoms rated by participant or medical practitioner
(Cure at the end of treatment)

The study by Hepburn 2004 compared a five-day treatment regimen
with the quinolone, oral levofloxacin to a ten-day regimen. There
was no difference in cure rates at the end of treatment, both were
at 98% (RR 1.00, 95% CI 0.94 to 1.07) (Analysis 5.1).

One study with only 19 participants with cellulitis, looked at
administration 4 vs 2 times a day and found that all the participants'
symptoms resolved in both groups (DiMattia 1981), and so meta-
analysis was not possible.

S$02: Therapeutic failure

Not reported as a separate outcome.

S03: Adverse Events

Only one participant suffered an adverse event.

Non-pharmacological

There was only one study in this group (Johnson 2007) and this
looked at a physical therapy based on vibration as a method of
reducing inflammation, in addition to antibiotics.

PO1: Symptoms rated by participant or medical practitioner
(Cure at the end of treatment)

This was assessed at day seven. In the treatment group 12/18
recovered fully, compared to 2/18 in the control group. The authors
used the log rank test to compare recovery times (data was
censored for those who had not recovered by day 7) and despite the
small sample size the difference was significant (P = 0.0004).

S$02: Therapeutic Failure

Although the area of erythema had not resolved in the remaining
cases by day seven, no therapeutic failures were reported and all
were showing signs of recovery, for example all were pain free by
day four.

S$03: Adverse Events

No adverse events were reported.
DISCUSSION

Summary of main results

We cannot define the best treatment for cellulitis and most
recommendations are made on single trials.

Some groups suggest using combinations of intravenous benzyl
penicillin and intravenous flucloxacillin to ensure that the
treatment is suitable for the majority with Streptococcus as
the causal bacterial agent, and the largest minority with
Staphylococcus aureus (British Lymphology Society 2007; CREST
2005; ;Eron 2003; Royal Pharmaceutical Society of Great Britain
2007). However, oneincluded trial (Leman 2005) demonstrated that
the addition of benzyl penicillin to flucloxacillin did not increase
efficacy, perhaps indicating that flucloxacillin could be given
alone. For penicillin-allergic participants the usual recommended
alternatives are erythromycin or clindamycin. There are no studies
on the latter and only one study on the former (Daniel 1991 part
1), which showed no difference between oral azithromycin and oral
erythromycin.

In three studies of complicated skin infections, researchers used
long courses of newer broad-spectrum antibiotics, employing high
intravenous doses. Clinicians would be unlikely to use these in
simple, community-acquired cellulitis. This again makes it difficult
to assess the 'best treatment' for cellulitis. Only one study focused
on participants suspected of having MRSA (Weigelt 2005).

There is little evidence supporting any particular duration of
treatment. Opinion suggests that residual symptoms may persist
due to inflammation, rather than active infection (Eron 2003) and
one small study (Hepburn 2004) supported this view by showing
that five days of treatment may be as effective as ten days.
Also Bergkvist's study (Bergkvist 1997) showed that symptoms
resolved more quickly in response to the anti-inflammatory agent,
prednisolone, however this finding needs corroboration by further
studies.

Few studies investigated the route of treatment. One study showed
similar efficacy but greater safety for intramuscular compared to
intravenous antibiotics (Zeglaoui 2004). In this review when oral
antibiotics were compared with intravenous treatments, the oral
treatments appeared more effective. These results are inconclusive
due to the small number of studies, but merit further investigation.
Only two studies compared oral macrolides against intravenous
benzyl penicillin (Bernard 1992; Bernard 2002) and demonstrated
an overall benefit for the oral therapy. This observation has
been shown in other conditions, including community-acquired
pneumonia in the hospital setting (Chan R 1995) and severe
pneumonia (Rojas 2006). For severe pneumonia in children, no
difference was found between the two routes and no difference was
found for neutropenic sepsis after chemotherapy (Kern 1999), nor
for urinary tract infections in children (Hoberman 1999).

There is an increasing trend towards home treatment for cellulitis,
with claims that it leads to greater satisfaction with fewer adverse
events (Corwin 2005). Route and frequency of drug administration
has a great impact on such a service. For parenteral drugs, once-
a-day treatment is preferable to multiple doses and clinicians
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commonly use intravenous ceftriaxone as an alternative to benzyl
penicillin for participants with cellulitis. However, without firm
evidence in favour of intravenous therapy the need for Outpatient
Parenteral Antibiotic Therapy (OPAT) has not been established.

One study investigated the addition of anti-inflammatory
treatments. Bergkvist 1997 showed that the addition of high-
dose oral steroids shortened the length of hospital stay by one
day, without an increase in side-effects. More efficacy and safety
evidence would be required to adopt this as standard therapy.

Overall completeness and applicability of evidence

Thirty three studies investigating treatment for 'skin and skin
structure infections' were excluded as they gave no separated data
for the cellulitis subgroup.

There is no internationally agreed standard treatment for
comparison. Several European guidelines for erysipelas/cellulitis
or skin and skin structure infections recommend penicillin as
the standard treatment, with the pathogenic organism assumed
to be a Streptococcal infection. However, there were limited
studies with penicillin as a comparator to confirm or refute
this approach and there is tentative evidence that a macrolide/
streptogramin antibiotic may be more effective, although probably
more expensive.

The majority of studies were hospital-based, as a consequence
these studies are likely to include people who failed to respond
to treatment in the community. Only Giordano 2005 and Zeglaoui
2004 specifically excluded those who had previously taken
antibiotics for this episode of cellulitis.

Interviews demonstrate that the outcomes of interest to
participants are time-to-resolution of unpleasant symptoms, such
as pain (Carter 2007), yet only three studies gave the rate of
symptom reduction. A more common outcome was proportion
cured or improved. This assessment was often timed 'at the end
of treatment' or 'up to two weeks after treatment', and defined
as 'reduction or absence of the original signs and symptoms". This
does not allow for discrimination between treatments that may
influence duration of symptoms or length of hospital stay.

In many cases the organism was not isolated, in those that did,
the presence of Streptococcus pyogenes and Staphylococcus aureus
reported. This review did not investigate the effectiveness of
isolation and sensitivity tests in the management of this condition.
This review did not investigate the effectiveness of prophylaxis to
prevent recurrent disease.

Quality of the evidence

A low rate of included studies explained the process for
concealment of allocation (Characteristics of included studies) and
no studies provided sample size calculations. A number of studies
were 'open' (9/25) and this lack of blinding, in combination with a
lack of objective outcome measures, could increase the risk of bias
(JGni 2001).

Many reports of studies with mixed populations showed subgroup
data for causal organisms, but not the type of tissue involvement,
for example abscess or cellulitis. Isolation rates for causal
organisms were low for cellulitis infections (Fabian 2005, lannini

1985), rarely higher than 25%, meaning that up to 75% of cellulitis
participants would be excluded from some studies.

Potential biases in the review process

There are anumber of clinical trials that include a mixed population
of people with a range of skin and skin structure infections. Unless
these studies presented subgroup data for those with cellulitis
we were unable to include the studies. There may be bias in the
decision to show this data in reports of clinical trials. For example
researchers may be more likely to show data for specific disease
groups if these groups varied in their response to the treatments. It
may be difficult to assess the external validity of the studies as the
prevalence of antibiotic resistant strains in the community was not
presented by the authors of the clinical trials.

Agreements and disagreements with other studies or
reviews

There are no other systematic reviews on this topic.
AUTHORS' CONCLUSIONS

Implications for practice

1. There is limited evidence that macrolide and streptogramin
are slightly better than penicillin for eliminating or reducing
symptoms at the end of treatment for cellulitis.

2. The studies comparing a penicillin with different generations
of cephalosporin did not agree and there was heterogeneity,
only one study investigated a third generation cephalosporin,
consequently no recommendations can be made.

3. There is limited evidence to indicate that oral antibiotics can
be more effective than intravenous antibiotics, although this
evidence is limited to two studies.

4. There was insufficient data on varying duration of therapy,
addition of corticosteroids, or vibration therapy as only single
trials were found.

Implications for research

1. In future trials of populations with a variety of distinguishable
skin and soft tissue infections, baseline and outcome data
on each of the disease group subpopulations e.g. abscess or
cellulitis needs to be recorded.

2. In the absence of an effective method for isolating and
identifying the infective agent the exclusion of culture negative
participants leads to a very high postrandomisation exclusion
rate.

3. The evidence from this review indicates that some oral
antibiotics may be as effective as intravenous therapies,
however, the number of trials found was small. Randomised
controlled trials should be carried out comparing intravenous
versus oral antibiotics such as penicillins and carbopenems for
participants within a community setting, as this would have
implications for delivering a more cost-effective home therapy
that does not involve a home intravenous service or frequent
outpatient hospital visits.
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Study characteristics

Methods

2-centre randomised controlled trial

Participants Erysipelas; severity unclear

Source: hospital

Included: pre-treatment with antibiotics was allowed

Excluded: previous steroids, history of diabetes, peptic ulcer, psychosis, allergy to study drug, active
tuberculosis, DVT, osteoporosis, swallowing difficulties

Randomised (evaluable):
prednisolone: 55 (52)
placebo: 57 (55)

Age: mean 62 vs 61

Bacteria isolated: mainly Streptococcus pyogenes and Staphylococcus aureus

Interventions Setting: initially hospital
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Bergkvist 1997 (Continued)

A: prednisolone, reducing doses starting at 30 mg/day for 8 days and 'standard antibiotic therapy' (iv
benzyl penicillin 3 g 3 times a day or isoxazoyl penicillin 2 g 3 times a day, followed by oral penicillin for
7 days after 'day of cure').

B: placebo plus 'standard antibiotic therapy' as above.

Outcomes 1. Time-to-cure (cure = no fever > 37.8 C and no skin flush)
2. Side-effects
3. Recurrence within 3 weeks
4. Duration of iv hospital therapy
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "...computer generated random numbers table..sequence block size
tion (selection bias) was four... prospective stratification...for with or without a history of cellulitis."
Comment: Adequate
Allocation concealment Unclear risk Quote: "Before the code envelope was broken all classification of side effects
(selection bias) and decisions on evaluation of efficacy had been completed."
Comment: There is not enough description to make a valid decision. The pa-
per states that placebo was used, and the quote above implies that once all
study data was collected the sealed envelopes were opened to reveal the allo-
cation, however, it is not clear that the researcher recruiting participants was
unaware of the allocation.
Blinding (performance Low risk Quote: "...double- blind, placebo." "Before the code envelope was broken all
bias and detection bias) classification of side effects and decisions on evaluation of efficacy had been
All outcomes completed."
Comment: No further description; the blinding of the participants and the clin-
ician making the assessment is implied.
Incomplete outcome data  Low risk Comment: Within the text the authors describe the withdrawals.

(attrition bias)
Cure at end of treatment

Intention-to-treat analysis given in the results section.

Bernard 1992

Study characteristics

Methods

6-centre randomised controlled trial

Participants

Erysipelas; severity unclear

Source: hospital inpatients

Included: fever, elevated white blood cells

Excluded: previous antibiotics, erysipelas of head
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Bernard 1992 (continued)

Randomised (evaluable):
roxithromycin 34: 3 of which were excluded postrandomisation (31) penicillin: 38 (38)

Age: range 19to 92

Bacteria isolated: mainly Streptococcus pyogenes and Staphylococcus aureus

Interventions

Setting: hospital initially
A: oral roxithromycin (a macrolide) - 150 mg 2 times day until apyrexial for 10 days.

B: iv penicillin - 2.5 MU 3-hourly until apyrexial, then 2 MU 3 times a day until apyrexial for 10 days.

Outcomes 1. Proportion with symptoms day 1to 7
2. Proportion cured, time not stated
3. Adverse events
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...random."

Comment: No details were supplied for sequence generation.

Allocation concealment
(selection bias)

Unclear risk Comment: Unclear; simply described as "random", but no details for conceal-
ing allocation from those recruiting the participants.

Blinding (performance High risk Comment: Not stated as blind.

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Comment: Withdrawals were described.

(attrition bias)
Cure at end of treatment

Intention-to-treat analysis for their primary outcome.

Bernard 2002

Study characteristics

Methods

Randomised controlled trial within 22 centres

Participants

Erysipelas; severity score of 3 or more

Source: hospital inpatients

Included: fever or chills

Excluded: necrotising cellulitis, abscess, HIV infection
Randomised (evaluable):

pristinamycin: 139 (138)

penicillin: 150 (150)

Age: 18 t0 96
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Bacteria isolated: mainly Streptococcus pyogenes and Staphylococcus aureus

Number of participants randomised: 289

Interventions

Setting: hospital
A: oral pristinamycin (a streptogramin) - 1 g 3 times a day for 14 days.

B: iv penicillin - 18 MU 6 times a day until apyrexial, then 2 MU 3 times a day until day 14.

Outcomes 1. Proportion cured at 25 to 45 days
2. Proportion cured at 14 days (end of treatment)
3. Adverse events

Notes Severity score oedema, erythema, and pain rated as: absent = 0, moderate = 1, or severe = 2.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "...centralised computer generated sequence, stratified by centre...

tion (selection bias) numbered containers."

Allocation concealment Unclear risk Quote: "The randomisation was centralised and balanced by centre. The allo-

(selection bias) cation sequence was generated with a computer list of random set numbers,
stratified by centre and blocked. Containers numbered in increasing values
were used to implement the random allocation sequence. All study medica-
tions were supplied by Laboratoire Aventis."
Comment: The central allocation and sequentially numbered containers indi-
cate that concealment may have been achievable but the paper fails to state
that the containers were identical for both arms of the study, and that the
packages were opened after recruitment.

Blinding (performance High risk Quote: "...open label."

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Comment: Withdrawals were described.

(attrition bias)
Cure at end of treatment

Intention-to-treat analysis.

Bucko 2002 part 1

Study characteristics

Methods

Randomised controlled trial

Multicentre (63 sites)

Participants

Uncomplicated skin and skin structure infections, cellulitis not defined
Source: unclear

Included: mild to moderate uncomplicated skin or skin structure bacterial infections, treatable with
oral antibiotics
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Bucko 2002 part 1 (Continued)

Excluded: diabetes mellitus

Randomised (evaluable):
comparison of cephalosporin vs cephalosporin

cefditoren pivoxil: 400 mg, 74 (66)
cefuroxime axetil: 87 (79)
cefditoren pivoxil: 200 mg, 80 (75)

Age: 12 to 95 yrs

Bacteria isolated: no separated data for cellulitis

Interventions

Setting: outpatients

Cephalosporin vs cephalosporin

A: oral cefditoren pivoxil (a 3rd generation cephalosporin) - 400 mg 2 times a day.

B: oral cefuroxime axetil (a 2nd generation cephalosporin) - 250 mg 2 times a day both for 10 days.

C: this study also included a group with cefditoren pivoxil - 200 mg 2 times a day for 10 days.

Outcomes 1. Proportion cured at end of treatment (10 days)
2. Treatment failure
3. Adverse events not separated for cellulitis
4. Microbiological eradication, but unit of analysis isolate rather than person
Notes Higher dose cefditoren, 400 mg, (A) is shown in the 'results' figures for this review rather than the lower
dose of 200 mg (C).
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "...sealed containers and randomisation schedule."
tion (selection bias)
Comment: Although it does not state the method of sequence generation they
use the word 'randomised schedule' and the authors state that they followed
the US Food and Drugs Administration Guidance for clinical trials, so the re-
view authors assumed a valid method was used.
Allocation concealment Low risk Quote: "Study drug containers were dispensed in numeric sequence at each in-
(selection bias) vestigation site, sealed containers were used." "Double dummy."
Comment: The term 'double dummy' indicates that the packages were similar.
Blinding (performance Low risk Quote: "... double dummy." "Patient evaluability and outcomes were assessed
bias and detection bias) under blinded conditions."
All outcomes
Incomplete outcome data  Low risk Comment: Numbers of withdrawals shown for the participants with cellulitis,

(attrition bias)
Cure at end of treatment

but reasons were only supplied for whole group.

Intention-to-treat analysis was not stated for cellulitis subgroup.
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Bucko 2002 part 2

Study characteristics

Methods

Randomised controlled trial

Multicentre (69 sites)

Participants

Mild to moderate uncomplicated skin or skin structure bacterial infections, cellulitis was not defined
Source: unclear

Included: treatable with oral antibiotics

Excluded: diabetes mellitus

Randomised (evaluable):
cephalosporin vs cephalosporin

cefditoren pivoxil: 400 mg 74 (56)
cefadroxil: 500 mg 73 (66)
cefditoren pivoxil: 200 mg 70 (67)

Age: 12to 95 yrs

Bacteria isolated: no separated data for cellulitis

Interventions

Setting: outpatients

A: cefditoren pivoxil (a 3rd generation cephalosporin) - 400 mg 2 times a day.
B: cefadroxil (a 1st generation cephalosporin) - 500 mg 2 times a day.

Both for 10 days.

C: the paper also included a group with oral cefditoren pivoxil at the lower dose of 200 mg 2 times a day
for 10 days.

Outcomes 1. Proportion cured at end of treatment (10 days)
2. Treatment failure
3. Adverse events
4. Microbiological eradication but unit of analysis isolate rather than person
Notes The higher dose of cefditoren, 400 mg (A), is shown in the 'results' figures for this review, rather than
the lower dose of 200 mg (C).
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...sealed containers and randomisation schedule."

Comment: Although it does not state the method of sequence generation, they
use the words 'randomised schedule' and the authors state that they followed
the US Food and Drugs Administration Guidance for clinical trials, so the re-
view authors assumed a valid method was used.

Allocation concealment
(selection bias)

Low risk Quote: "Study drug containers were dispensed in numeric sequence at each in-
vestigation site, sealed containers were used." "Double dummy".

Comment: The term 'double dummy' indicates that the packages were similar.
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Bucko 2002 part 2 (Continued)

Blinding (performance
bias and detection bias)
All outcomes

Low risk Quote: "...double dummy." "Patient evaluability and outcomes were assessed
under blinded conditions."

Incomplete outcome data
(attrition bias)
Cure at end of treatment

Low risk Comment: Numbers of withdrawals shown for the participants with cellulitis,
but reasons were only supplied for whole group.

Intention-to-treat analysis was not stated for cellulitis subgroup.

Chan 1995

Study characteristics

Methods

1-centre randomised controlled trial

Participants

Skin and skin structure infections, 'clinically compatible with streptococcal or staphylococcal infection,
without any open wound'

Source: hospital

Included: see footnotes

Excluded: 'likelihood of death within 48 hours', 'desire to donate blood'
Randomised (evaluable):

amplicillin/salbactam: 8 (8)

cefazolin: 13 (12)

Age: mean 50, 19 to 70 years

Bacteria isolated: not stated

Number of participants randomised: 21

Interventions

Setting: hospital
A:iv ampicillin 1g sulbactam - 0.5g 4 times a day

B: iv cefazolin (a 1st generation cephalosporin) - 0.5g 4 times a day, min. 4 days, max. depended on clin-
ical response.

Outcomes 1. Proportion cured at end of therapy
2. Proportion with eradication of bacteria (no subgroup analysis for cellulitis)
3. Duration of hospitalisation
4. Adverse events (no separated data for cellulitis)
5. Proportion with eradication of bacteria

Notes -

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Quote: '...randomised."'

tion (selection bias)
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Chan 1995 (continued)

Comment: No details provided, no mention of a schedule or how the sequence
was generated.

Allocation concealment Unclear risk Comment: No mention of method of sequence generation or method of con-
(selection bias) cealment.

Blinding (performance Low risk Quote: "...double-blind."

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Comment: Numbers of withdrawals supplied.

(attrition bias)
Cure at end of treatment

Daniel 1991 part 1

Study characteristics

Methods Randomised controlled trial

Multicentre (16 sites)

Participants Mixed population of skin and skin structure infections. 'Cellulitis' could include other conditions such
as pyoderma and infected eczema

Source: hospital
Included: secondary infections of ulcers, pyoderma, folliculitis, pustulosis also included
Excluded: drug or alcohol abuse, post-surgical

Randomised (evaluable):
azithromycin: data not available (72)
erythromycin: data not available (50)

Age: 16 t0 82

Bacteria isolated: no separated data for cellulitis

Interventions Setting: hospital

A: oral azithromycin (a macrolide) - day 1 =250 mg 2 times a day, then from day 2 to day 5 =250 mg 2
times a day.

B: oral erythromycin (a macrolide) - 500 mg 4 times a day for 7 days.

Outcomes 1. Proportion cured (48 hours after last treatment and azithromycin 8 to 16 days; erythromycin 11 to 16
days)

2. Proportion with eradication of bacteria (unit of analysis isolate, not the person)
3. Proportion with adverse events (no separated data for cellulitis)

4. Proportion with severe side-effects (no separated data for cellulitis)

Notes B

Risk of bias
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Daniel 1991 part 1 (Continued)

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...1:1 ratio, randomisation list."

Comment: Review authors assumed that there was a suitable method of se-
quence generation on the basis of the quote above.

Allocation concealment
(selection bias)

Unclear risk Comment: Method of concealment of allocation until after recruitment was
not explained.

Blinding (performance High risk Comment: Stated as an open study.

bias and detection bias)

All outcomes

Incomplete outcome data  High risk Comment: For the subpopulation with cellulitis the numbers completing were

(attrition bias)
Cure at end of treatment

given, but not the numbers enrolled.

Daniel 1991 part 2

Study characteristics

Methods

Randomised controlled trial

Multicentre

Participants

Mixed population of skin and skin structure infections, cellulitis may include other conditions, such as
pyoderma and infected eczema

Source: hospital
Included: secondary infections of ulcers, pyoderma, folliculitis, pustulosis also included
Excluded: drug or alcohol abuse, post-surgical

Randomised (evaluable):
azithromycin: data not available (41)
cloxacillin: data not available (21)

Age: 16 to 82

Bacteria isolated: no separated data for cellulitis

Interventions

Setting: Hospital
A: azithromycin oral (a macrolide) - 500 mg x 2 day 1, 250 mg x 1 on days 2 to 5.

B: cloxacillin oral (a penicillin) - 500 mg x 4/day for 7 days.

Outcomes 1. Proportion cured (48 hours and 7 to 10 days post-treatment)
2. Proportion with eradication of bacteria (isolate, not participant, was the unit of analysis)
3. Proportion adverse events - no separated data for cellulitis
4. Proportion severe side-effects
Notes States that 41 (azithromycin) and 21 (cloxacillin) people were treated in each group but does not state
explicitly the number randomised.
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Daniel 1991 part 2 (Continued)

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Quote: "...2:1 ratio...pre supplied randomisation list."

tion (selection bias)
Comment: Review authors assumed that there was a suitable method of se-
quence generation on the basis of the quote above.

Allocation concealment Unclear risk Comment: Method of concealment of allocation before recruitment was not

(selection bias) explained.

Blinding (performance High risk Comment: Presumed open as in part 1 of the study.

bias and detection bias)

All outcomes

Incomplete outcome data  High risk Comment: Withdrawals were not described. No intention-to-treat analysis.

(attrition bias)
Cure at end of treatment

DiMattia 1981

Study characteristics

Methods

Randomised controlled trial

Multicentre (4 sites)

Participants

Mixture of dermatological infections. Cellulitis was not defined
Source: outpatients
Included: judged to be due to Staphylococcus or Streptococcus
Excluded: not clear

Randomised (evaluable):
data not available (7)
data not available (12)

Age: 1 month to 80 years

Bacteria isolated: mainly Streptococcus pyogenes and Staphylococcus aureus

Interventions

Setting: outpatients
A: oral cephalexin adults - 500 mg 2 times a day, children 20 to 30 mg/kg/day.
B: oral cephalexin adults - 250 mg 4 times a day, children 20 to 30 mg/kg/day.

Duration for both 4 to 10 days.

Outcomes 1. Proportion cured at end of treatment (time unclear)
2. Proportion eradicated of bacteria
3. Adverse events - no separated data for cellulitis
Notes Does not state how many were randomised or when the follow-up was carried out.
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DiMattia 1981 (continued)
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "...computer derived randomisation schedule."
tion (selection bias)
Comment: Review authors assumed adequate.
Allocation concealment Unclear risk Comment: No description was given.
(selection bias)
Blinding (performance High risk Comment: Review authors assumed that this was an open study.
bias and detection bias)
All outcomes
Incomplete outcome data  High risk Comment: Withdrawals were not described.

(attrition bias)
Cure at end of treatment

Fabian 2005

Study characteristics

Methods

Randomised controlled trial

Multicentre (92 sites)

Participants

Complicated skin and skin structure infections. Complicated cellulitis i.e. with diabetes, perineum cel-
lulitis, with deep tissue involvement (necrosis, fluctuation needing surgery, or bacteraemia)

Source: hospital secondary care

Included: 13 years and over. If isolated pre-therapy pathogen was susceptible to both study drugs,
those with sterile cultures were included unless the participant had received prior antibiotic for > 24 hrs
in the previous 14 days

Excluded: postrandomisation exclusions for isolated organism not susceptible to the study drug. An-
ti-epileptic treatment, white blood count < 1000 cells/ml, osteomyelitis, severe peripheral vascular dis-
ease, cystic fibrosis, AIDS, necrotising fasciitis, pressure ulcer, infected prostheses. In the main study
population over 30% were excluded after randomisation

Randomised (evaluable):

88 (39)

89 (42)

However this loss to follow up includes postrandomisation exclusions

Age: 1310 95

Bacteria isolated: no separated data

Interventions

Setting: inpatients
A: iv meropenen (a carbapenem) - 500 mg 3 times a day.
B: ivimipenem-silastatin (a carbapenem) - 500 mg 3 times a day.

Duration for at least 3 days and up to 14 days.

Outcomes

1. Proportion cured at end of follow-up (7 to 14 days)

Interventions for cellulitis and erysipelas (Review) 31
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Fabian 2005 (Continued)

2. Adverse events - no separated data for cellulitis

Notes -

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "...randomised...blocks of four."

tion (selection bias)
Comment: Although the block size is small, the study is blinded so the re-
searchers would be unaware of the allocation.

Allocation concealment Low risk Quote: "...randomised...blocks of four." "The study was performed in accor-

(selection bias) dance with the International Conference on Harmonization/Good Clinical
Practice." (ICH)
Comment: The method was not explicitly stated but was assumed to be ap-
propriate as the protocol was compliant with ICH.

Blinding (performance Low risk Comment: Study authors state that the study was double-blind, but do not de-

bias and detection bias) scribe in any detail.

All outcomes

Incomplete outcome data  Low risk Comment: Detailed description of withdrawals were given for the whole pop-

(attrition bias)
Cure at end of treatment

ulation, but only the numbers in each arm were provided for the cellulitis sub-
group.

Giordano 2005

Study characteristics

Methods

Randomised controlled trial

International multicentre (59 sites)

Participants

Complicated skin and skin structure infections with cellulitis subset. Complicated defined as involving
deep soft tissue or requiring surgical interventions or the presence of complicating factors, such as skin
lesions, or factors affecting drug delivery, immune response, or healing

Source: hospital secondary care

Included: 18 years and over with complicated skin or skin structure infection with at least 3 of;
drainage or discharge, erythema, fluctuance, heat or localised warmth, pain or tenderness, swelling or
induration, fever, or leukocytosis

Excluded: associated with prosthetic materials or untreated osteomyelitis, necrotizing fasciitis, previ-
ous antibiotic treatment unless classified as treatment failure

Randomised (evaluable):
data not available (43)
data not available (43)

Age: 18 to 90 years.
Bacteria isolated: Staphylococcus aureus

(54% Moxifloxacin, 50% control) followed by non-group A beta-haemolytic streptococci and enterococ-
cus faecalis
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Giordano 2005 (Continued)

Interventions

Setting: hospital secondary care

A: iv moxifloxacin (3rd generation quinolone) 400 mg once a day for 3 days followed by oral moxi-
floxacin 7 to 14 days.

Total duration 7 to 14 days.

B: iv piperacillin-tazobactam (beta-lactam plus beta-lactamase inhibitor) 3.0/0.375 g, 4 times a day for
3 days followed by oral amoxicillin-clavulanate suspension 800 mg, 2 times a day.

Total duration of treatment: 7 to 14 days.

Outcomes 1. Clinical cure
2. Adverse events (not separated for cellulitis)
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...randomised in a 1:1 ratio."

Comment: Review authors assessed this as unclear because there was no
mention of the generation of a sequence, list, or schedule.

Allocation concealment Unclear risk Comment: No description provided.
(selection bias)
Blinding (performance Low risk Quote: "...double-blind double dummy."

bias and detection bias)
All outcomes

Comment: It was stated that the investigator making clinical decisions was
blind to the allocated treatment.

Incomplete outcome data
(attrition bias)
Cure at end of treatment

High risk Comment: A detailed description was given for both arms of the whole popula-

tion, but no information was provided for the cellulitis subset.

Grayson 2002

Study characteristics

Methods

Randomised controlled trial

Multicentre (4 sites)

Participants

Moderate to severe cellulitis. Erythema associated with signs of infection

Source: healthcare centres

Included: required admission to hospital and iv antibiotics

Excluded: hospital-acquired or social circumstances not suitable for hospital in the home

Randomised (evaluable):
ceftriaxone-placebo: 67, 6 postrandom excluded (57)
cefazolin-probenecid: 67, 6 postrandom excluded (59)

Interventions for cellulitis and erysipelas (Review)
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Grayson 2002 (Continued)

Age: 1710 89
Bacteria isolated: mainly Staphylococcus aureus

Number of participants randomised : 134

Interventions

Setting: hospital at home
A: iv ceftriaxone (a 3rd generation cephalosporin) - 1 g plus oral placebo once a day.
B: iv cefazolin (a 1st generation cephalosporin) - 2 g plus oral probenecid (1 g) once a day.

Median duration about 7 days iv, followed by 7 to 10 days of oral cephalexin or clindamycin.

Outcomes 1. Proportion cured at 14 days
2. Propotion with recurrence at 1 month
3. Proportion where bacteria were eradicated at 14 days and 1 month, but few isolates made, so the da-
ta are not shown
4. Adverse events
Notes The postrandom exclusions were for the exclusion criteria of 'concomitant antibiotic therpapy'.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "...1:1 ratio, blocks of 4... centrally allocated."
tion (selection bias)
Comment: Method not stated but assumed to be adequate as carried out cen-
trally by the Pharmacy Department of the Monash Medical Centre.
Allocation concealment Low risk Quote: "...all details regarding randomisation, the treatment regimens allocat-
(selection bias) ed, and the packaging of probenecid and placebo tablets were managed by
the Pharmacy Department at Monash Medical Centre." "..each enrolled partici-
pant was automatically allocated the next study number..."
Comment: Achieved through central organisation and identical sequentially
numbered packages.
Blinding (performance Low risk Quote: "...double-blind." "Probenecid and placebo tablets were packaged in
bias and detection bias) identical non distinctive containers...labelled with study number...placed with
All outcomes premixed cefazolin or ceftriaxone..."
Comment: Central and local pharmacy department prepared the drugs, and
they were placed in identical packages labelled with the study number, how-
ever in emergency departments if the first treatment was given at night a staff
nurse not involved with the study mixed the iv drugs.
Incomplete outcome data  Low risk Comment: Withdrawals were described and an intention-to-treat analysis was
(attrition bias) provided.
Cure at end of treatment
Hepburn 2004
Study characteristics
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Hepburn 2004 (continued)
Methods

Single-centre randomised controlled trial

Participants

Uncomplicated cellulitis of the face, trunk, or limbs
Source: primary care or emergency department
Included: within 24 hours of starting antibiotic therapy

Excluded: deep tissue infection, not complying with treatment, or no improvement after 5 days of oral
therapy

Randomised (evaluable):

5 days: 44 (44)

10 days: 43 (43)

Age: mean 56 and 49 respectively

Bacteria isolated: not tested

Number of participants randomised: 87

Interventions

Setting: outpatients and inpatients
A: oral levofloxacin (3rd generation quinolone) - 500 mg once a day for 5 days.

B: oral levofloxacin (3rd generation quinolone) - 500 mg once a day for 10 days.

Outcomes 1. Proportion cured on day 14
2. Recurrence at day 28
3. Adverse effects
4 to 6. Mean swelling, pain and physician scores on day 10 presented in graphs (no number tables).
Scales were 0 to 10, 0 to 10, and 0 to 21 respectively.
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "...random schedule...blocks of ten."

Comment: Assumed that study authors used an adequate method of sequence
generation.

Allocation concealment
(selection bias)

Low risk Comment: As the sequence was not predictable and allocation not revealed
until the study complete, concealment at consent was implied.

Blinding (performance
bias and detection bias)
All outcomes

Low risk Quote: "...double-blind, identical capsules, investigators and participant blind
to allocation until study complete.”

Incomplete outcome data  Low risk Comment: There were no withdrawals.
(attrition bias)
Cure at end of treatment
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lannini 1985

Study characteristics

Methods

Randomised controlled trial

Multicentre (5 sites)

Participants

Skin and soft tissue infections. Cellulitis was not defined

Source: hospital

Included: treatment had to last for 3 days

Excluded: pre-treatment pathogen not sensitive to assigned drug

Randomised (evaluable):
cefonicid: data not available (35)
cefazolin: data not available (10)

Age: 18t0 86
Bacteria isolated: mainly Staphylococcus aureus and streptococci

Number of participants randomised : 45

Interventions

Setting: hospital
A:iv or IM cefonicid - 1 or 2 g 1 times a day for at least 3 days, mean 7.7 days.

B:iv or IM cefazolin - 0.5 to 1.5 g 3 times a day for at least 3 days, mean 10.6 days.

Outcomes 1. Proportion with a satisfactory response, follow-up duration not stated
2. Adverse events (not separated for cellulitis)

Notes -

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...were randomised ...according to a 2:1 assignment ratio."

Comment: There was no statement about a randomised schedule or list being
produced in an appropriate manner.

Allocation concealment Unclear risk Comment: There was no mention of how the allocation was concealed.
(selection bias)

Blinding (performance High risk Comment: Review authors assumed that this was an open study.

bias and detection bias)

All outcomes

Incomplete outcome data  High risk Comment: Withdrawals were not described for the cellulitis subset. In the

(attrition bias)
Cure at end of treatment

whole population of people with skin and skin structure infections there were
33% and 51% withdrawals and exclusions respectively.
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Johnson 2007

Study characteristics
Methods Randomised controlled trial (single-centre)
Participants Cellulitis of lower limb. No definition of cellulitis was provided
Source: secondary care
Included: prescribed oral or iv antibiotics and bed rest
Excluded: non-concordance with medical treatment
Age: mean (range) treatment group 67 (38 to 88), control group 66 (43 to 86)
Bacterial isolation not carried out
Number randomised:
18 in the treatment group
18 in the control group
Interventions Setting: hospital
A: cycloidal vibration 30 minutes 3 times a day, plus antibiotics and bed rest.
B: antibiotics and bed rest.
Outcomes 1. Time to recovery
2. Percentage reduction in erythema at day 7
3. Reduction in pain score at day 7
4, Cost analysis
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Comment: No mention of a schedule or a number generation method.

tion (selection bias)

Allocation concealment Unclear risk Comment: Although researchers state that a 'sealed envelope' was used, they
(selection bias) did not state that these envelopes were numbered sequentially.

Blinding (performance High risk Comment: Open study as it was not possible to achieve blinding with this type
bias and detection bias) of physical intervention.

All outcomes

Incomplete outcome data  Low risk Comments: There were no withdrawals or dropouts from the study.
(attrition bias)
Cure at end of treatment

Kiani 1991

Study characteristics
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Kiani 1991 (Continued)
Methods

Randomised controlled trial

Multicentre (22 sites)

Participants

Acute skin and skin structure infections with cellulitis and erysipelas subpopulations
Source: outpatients and inpatients

Included: bacteria susceptible to both drugs (postrandom excluded)

Excluded: infected ulcer, drug abuse, steroids

Randomised (evaluable):

azithromycin: 48 (24)

cephalexin: 47 (23)

Age: 1610 92

Bacteria isolated: mainly Streptococcus pyogenes, Staphylococcus aureus, and Streptococcus agalacti-
ae

Number of participants randomised : 95

Interventions

Setting: unclear
A: oral azithromycin - 1 x 500 mg on day 1, 250 mg once a day, day 2 to 5.

B: oral cephalexin - 500 mg 2 times a day for 10 days.

Outcomes 1. Proportion cured day 11
2. Bacterial eradication (no subgoup for cellulitis)
3. Adverse events (no subgroup for cellulitis)
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "...randomly assigned."

Comment: No mention of list or method of generation.

Allocation concealment Unclear risk Comment: No description provided.

(selection bias)

Blinding (performance Low risk Quote: "...double blind, double dummy."

bias and detection bias)

All outcomes

Incomplete outcome data  High risk Comment: Withdrawals were described for the whole population, but not for

(attrition bias)
Cure at end of treatment

the cellulitis subset.

Leman 2005

Study characteristics
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Leman 2005 (Continued)

Methods Randomised controlled trial (single-centre)

Participants Acute skin and skin structure infections. Cellulitis and erysipelas were not defined
Source: outpatients and inpatients
Included: lower limb cellulitis with diameter of > 100 mm
Excluded: co-existing illness, diabetes, DVT, abscess

Randomised (evaluable):
benzyl penicillin: data not available (41)
placebo: data not available (40)

Age: mean 44.9 year and 46.4 respectively

Bacteria isolated: Only 16 with a wound suitable for swabs. Mainly Staphylococcus aureus, Streptococ-
cus, one with Pseudomonas sp

Number of participants randomised: 81

Interventions Setting: emergency department

A: flucloxacillin 1 g iv and benzyl penicillin 1.2 g iv 4 times a day, and after discharge oral penicillin V 500
mg 4 times a day for 5 days.

B: flucloxacillin 1g iv and placebo (10 ml of clear saline) iv 4 times a day.

Both groups had oral flucloxacillin 500 mg for 4 times a day after discharge. Iv duration variable, deter-
mined using pre-set criteria.

Outcomes 1. Dose of ivdrug
2. Change in temperature
3. Size of inflamed area

4. Subjective assessment of outcome (VAS) and an overall subjective assessment of improvement car-
ried out by the participant

All outcomes were assessed on day 1 and day 2. There was no follow-up after they left hospital (dis-
charged after 1 to 2 days)

No data on adverse events

Notes 99 were randomised, but 81 assessable (41 and 40 per arm respectively). However, further incomplete
data collection for each time point for certain outcomes: VAS for Pain/discomfort and subjective feel-
ings of improvement.

Failure of iv treatment assessed at day 2, with no further follow-up.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "...computer generated sequence."

tion (selection bias)
Randomisation: 'Computer generated sequence'.

Allocation concealment Low risk Comment: The allocation was concealed in 'sealed in opaque envelopes,

(selection bias) opened only after the participant was considered eligible for the study’, al-
though not a gold standard method if carried out correctly this can be consid-
ered an acceptable method (Altman 2001).
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Leman 2005 (Continued)

Blinding (performance
bias and detection bias)
All outcomes

High risk Quote: "..double-blind placebo controlled..."

Comment: The placebo was 10 ml of normal saline.

Incomplete outcome data
(attrition bias)
Cure at end of treatment

High risk The total number of withdrawals and postrandom exclusions were described,
however the authors did not state from which study arm.

Rao 1985

Study characteristics

Methods

1-centre randomised controlled trial

Participants

Skin and skin structure infections, cellulitis not defined
Source: hospital

Included: hospitalised

Excluded: not requiring iv antibiotic

Randomised (evaluable):
ticarcillin and clavulanic acid: 9 (9)
moxalactam: 10 (9)

Age: 18 t0 77
Bacteria isolated: not split for cellulitis but most isolates were Streptococci and Staphylococcus aureus

Number of participants randomised : 19

Interventions

Setting: hospital
A:iv ticarcillin 3 g and clavulanic acid 0.1g, 4 times a day for 5 to 25 days.

B: moxalactam iv - 2 g 3 times a day for 3 to 20 days. Cessation reasons not given.

Outcomes 1. Clinical cure at end of follow-up (duration not stated)
2. Eradication of post-treatment cultures
2. Adverse events: no separated data for cellulitis
Notes The number of participants with cellulitis was very small.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "'Randomisation list' supplied by drug company"

Comment: Assumed poor reporting and that the sequence was not pre-

dictable.
Allocation concealment Low risk Quote: "'Randomisation list' supplied by drug company... allocated post con-
(selection bias) sent"
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Rao 1985 (Continued)

Comment: The allocation was revealed after the participants agreed to partici-
pate in the study.

Blinding (performance High risk Comment: Study authors indicate that the study was open, not blind.
bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Yes, only 1 participant withdrew from the study.

(attrition bias)
Cure at end of treatment

Sachs 1990

Study characteristics

Methods

2-centre randomised controlled trial

Participants

Skin and skin structure infections. Cellulitis defined as acute inflammation of superficial skin with pain,
erythema and induration, with absence of purulent exudate

Source: hospital
Included: see footnotes
Excluded: see footnotes

Randomised (evaluable):
data not available (9)
13(12)

Age: not shown for cellulitis subgroup

Bacteria isolated: not shown for cellulitis subset

Interventions

Setting: Hospital
A: ampicillin iv 1.0 g/ sulbactam 500 mg, 4 times a day.

B: cefazolin (a 1st generation cephalosporin) - 500 mg iv 4 times a day, variable duration (decision un-
clear).

Outcomes 1. Proportion cured at end of treatment
2. Proportion with eradication of bacteria
3. Proportion with severe side-effects (not separated for cellulitis subset)

Notes Bacteriological eradication included those without pre- and post-therapy culture having 16 doses of
study drug. Only 2 participants with cellulitis fulfilled these criteria.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "..drug assignments were made using a table of random numbers in
balanced blocks of 8."

Interventions for cellulitis and erysipelas (Review) 41
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Sachs 1990 (continued)

Allocation concealment Unclear risk Comment: The study authors did not explicitly state that the sequence was not
(selection bias) known by the researchers before consent.
Blinding (performance High risk Quote: "An open study."

bias and detection bias)
All outcomes

Incomplete outcome data  High risk Comment: Withdrawals were described for the whole population, but not for
(attrition bias) the cellulitis subset.
Cure at end of treatment

Schwartz 1996

Study characteristics

Methods Randomised controlled trial
Multicentre
Randomisation: 'randomised' no details, but appears to be 2:1 ratio
Blinding: open
Withdrawals: not described clearly and no details were given for cellulitis subgroups

Participants Skin and skin structure infections. Cellulitis was not defined
Source: hospital
Included: pathogen thought to be susceptible to study drug
Excluded: if there were no susceptible bacteria isolated or if participant did not respond to treatment
Randomised (evaluable):
data not available (51)
data not available (23)
Age: no separated data
Bacteria isolated: no separated data

Interventions Setting: hospital
A: iv cefepime (a 4th generation cephalosporin) - 1 g 2 times a day, 3 to 18 days.
B: iv ceftazidime (a 3rd generation cephalosporin) - 1 g 3 times a day, 4 to 16 days.
Both treatments were delayed for 48 hours, awaiting culture results.

Outcomes 1. Proportion cured: combination of 'at end of treatment ' (3 to 18 days) and 'at follow-up' (time un-
specified)
2. Microbiological eradication (unit of analysis was pathogen, not participants)
There were no severe adverse events related to therapy

Notes Strict postrandomisation exclusion, including non-response to treatment, lead to a 60% withdrawal
rate for the whole population.
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Schwartz 1996 (continued)

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: 'Randomised 2:1'

tion (selection bias)
Comments: No details given.

Allocation concealment Unclear risk Comment: No details provided.
(selection bias)

Blinding (performance High risk Quote: "Open label"
bias and detection bias)
All outcomes

Incomplete outcome data  High risk Comment: Not described clearly for the whole population and no details were
(attrition bias) given for the cellulitis subgroups.
Cure at end of treatment

Tack 1998

Study characteristics

Methods Randomised controlled trial
Multicentre (34 centres)

Participants Skin and skin structure infections. Cellulitis was not defined
Source: primary care
Included: 13 years or older
Excluded: see note
Randomised (evaluable):
35(17)
43 (17)
Age: no details given for the cellulitis subset
Bacteria isolated: not shown for the cellulitis subset
Number of participants randomised: 78

Interventions Setting: Primary care
A: oral cefdinir (a 3rd generation cephalosporin) - 300 mg capsules 2 times a day
B: oral cephalexin (a 1st generation cephalosporin) - 500 mg 4 times a day.
Mean duration 10 days for both groups.

Outcomes 1. Proportion cured (at follow-up 7 to 16 days post-therapy)
2. Microbiological eradication (unit of analysis was the pathogen not the participant)
3. Adverse events (no separated data for cellulitis)
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Tack 1998 (continued)

Notes There were a large number with postrandom exclusions if susceptible pathogen was not isolated from
admission specimen, however, these are not separated from withdrawals for non compliance or no fol-
low-up visit.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Randomised ratio 1:1"

Comment: No details were given.

Allocation concealment Unclear risk Comment: It does not state how concealment of allocation was achieved.
(selection bias)
Blinding (performance Low risk Quote: 'Double-blind' ('"Matched placebo capsules were dispensed appropri-

bias and detection bias)
All outcomes

ately to maintain study masking').

Incomplete outcome data
(attrition bias)
Cure at end of treatment

High risk Comment: Withdrawals were described for the whole population, but not for
the cellulitis subset.

Tarshis 2001

Study characteristics

Methods

Randomised controlled trial

Multicentre

Participants

Uncomplicated skin and soft tissue infections. Cellulitis was not defined
Source: unclear
Included: adults

Excluded: immediate need for surgical intervention, immune disease, postrandom exclusion if pre-
treatment culture was not carried out.

Randomised (evaluable):

53 (40)

50 (42)

Age: mean 39 range (18 to 85 )and 40 (18 to 90)

Bacteria isolated: not shown for cellulitis subset

Number of participants randomised for all infection types: 407

Interventions

Setting: unclear
A: oral gatifloxacin (4th generation quinolone) - 400 mg 1 x day 7 to 10 days.

B: oral levofloxacin (3rd generation quinolone) - 500 mg 1 x day 7 to 10 days.

Outcomes

1. Proportion cured or improved (at follow-up 7 to 14 days after the end of treatment)

Interventions for cellulitis and erysipelas (Review)
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Tarshis 2001 (Continued)

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Patients were randomised by using a dynamic balancing algorithm de-
signed to minimize the imbalance between inequalities within the treatment
arms for each study site, for each diagnosis, and for the overall study."

Allocation concealment
(selection bias)

Low risk Comment: Not explicitly stated but as the study is double-blind it is assumed
researchers and participants did not know the allocation at recruitment.

Blinding (performance Low risk Quote: "Double-blind, double dummy".

bias and detection bias)

All outcomes

Incomplete outcome data  High risk The reasons participants were defined as unevaluable were described for the

(attrition bias)
Cure at end of treatment

whole population, but not for the cellulitis subset.

Vinen 1996

Study characteristics

Methods

Randomised controlled trial (Single-centre)

Participants

Cellulitis was defined as fever, erythema, tenderness, and lymphadenitis.

Source: emergency department

Included: requiring iv antibiotic therapy. Could have received prior oral antibiotics
Excluded: see footnotes

Randomised (evaluable):

in total 58 randomised, 19% drop-out;
data not available (24)

data not available (23)

Age: mean 61 years

Bacteria isolated: mainly Staphylococcus aureus, beta-haemolytic Streptococcus, and Streptococcus
pyogenes.

Interventions

Setting: hospital or home

A: Setting: hospital or home; iv ceftriaxone (a 3rd generation cephalosporin) - 1 g daily. Mean duration
6.83 days.

B: Setting: hospital; iv flucloxacillin (a penicillin) - 1 g 4 times a day. Duration not stated.

Outcomes 1. Proportion cured (48 to 72 hours post-therapy)
2. Microbiological eradication (unit of analysis was the pathogen, not the person)
3. Adverse events
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Vinen 1996 (Continued)

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Randomised".

Comment: No details.

Allocation concealment Unclear risk Comment: No details provided.

(selection bias)

Blinding (performance High risk Comment: Not stated and assumed open.

bias and detection bias)

All outcomes

Incomplete outcome data  High risk It was stated that '19% were not followed up', but the reasons, or which arm of

(attrition bias)
Cure at end of treatment

the study they were in, were not given.

Weigelt 2005

Study characteristics

Methods

Randomised controlled trial

Multicentre

Participants

Complicated Skin and skin structure infections, deeper soft tissue involvement (or large surface area),
surgical intervention required or comorbid condition. Cellulitis not defined

Source: secondary care

Included: suspected or proven MRSA, erythema or induration, fluctuation, heat, pain and drainage,
plus one of fever or hypothermia, hypotension, raised white blood count

Excluded: gram-negative infections, underlying infections of bone, heart, brain or joints, implanted
devices, necrotising fasciitis or gas gangrene, on another trial, uncomplicated or superficial skin infec-
tions

Randomised (evaluable):
linezolid: 282 (224)
vancomycin: 266 (201)

Age: mean 52 years for both groups

Bacteria isolated: mainly Staphylococcus aureus, almost 45% being MRSA.

Interventions

Setting: hospital
A:iv or oral linezolid (an oxazolidinone) - 600 mg 2 times a day.
Duration: intended 7 to 14 days with a limit of 21 days. Mean for the whole population 11.8 +/- 4.9 days.

B: iv vancomycin (a glycopeptide) - 1 g 2 times a day.

Interventions for cellulitis and erysipelas (Review)
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Weigelt 2005 (Continued)

Duration: intended 7 to 14 days with a limit of 21 days. Mean duration for whole population 10.9 +/- 5.3
days.

Outcomes 1. Proportion cured or improved at end of treatment and 7-day follow-up
2. Microbiological cure
3. Adverse events (not separated for the cellulitis population)
Notes -
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "Randomised."
tion (selection bias)
Comment: No details.
Allocation concealment Unclear risk Comment: No details.
(selection bias)
Blinding (performance High risk Quote: "Open label."
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk Withdrawals were described for whole population, but numbers only given for

(attrition bias)
Cure at end of treatment

the cellulitis subgroup.

Zeglaoui 2004

Study characteristics

Methods

1-centre randomised controlled trial

Participants

Cellulitis was defined as a cutaneous lesion with erythema, warmth, swelling, and temperature > 370C
Source: dermatology department

Included: erysipelas of the leg, 15 years or older, symptoms for 5 days or less

Excluded: taken antibiotics in previous 7 days, signs of necrotising fasciitis or abscess at recruitment

Randomised (evaluable):

112 randomised, with none dropping out;
55 (55)

57 (57)

Age: mean 41 and 44 years respectively

Bacteria isolated: no data presented

Interventions

Setting: hospital
A: iv benzyl penicillin - 4 MU 6 time a day

B: IM penicillin (benzyl plus procaine) - 2 MU 2 times a day
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Zeglaoui 2004 (Continued)

Both arms treated for 10 days.

Outcomes 1. Treatment failure
2. Recovery delay
3. Local complications

4, Complications related to treatment

Notes -

Risk of bias

Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: 'Random number tables.'

tion (selection bias)

Allocation concealment Low risk Comment: Allocation was revealed. '..after baseline data collection', however
(selection bias) the authors do not state how this was achieved.
Blinding (performance High risk -

bias and detection bias)
All outcomes

Incomplete outcome data  Low risk Comment: The study authors recruited consecutive people admitted with a di-
(attrition bias) agnosis of cellulitis and none withdrew from the study, with no missing data or
Cure at end of treatment withdrawals.

Participants: The majority of studies included people with any skin or skin structure infection likely to involve bacteria. In these cases the
numbers randomised and evaluable refers to the cellulitis and erysipelas subpopulation.

Exclusion Criteria usually included: Pregnant women, current antibiotic treatment for another reason, allergy to study drugs, severe renal
or liver disease; low white Blood Cell Count.

Outcomes: Days refer to 'days since initiation of treatment' unless otherwise stated.

VA = Visual Analogue Scale

MRSA = Methicillin Resistant Staphylococcus Aureus

MU = Million unit

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Agache 1987 a RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
A total of 6 participants had cellulitis.

Agache 1987 b RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
3 participants with cellulitis per group.

Amaya-Tapia 1992 RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
Unclear how many participants had cellulitis.

Amaya-Tapia 1993 RCT of mixed skin and soft tissue infection, with no separated outcome data for those with celluli-
tis. A total of 12 participants with cellulitis.

Arata 1989 RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
Unclear how many participants had cellulitis.
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Study

Reason for exclusion

Arata 1994 a

RCT of mixed skin and skin structure infection with no separated outcome data for those with cel-
lulitis.

Arata 1994 b

RCT of mixed skin and skin structure infection with no separated outcome data for those with cel-
lulitis.

Arata 1995 RCT of mixed skin and skin structure infections, with no separated outcome data for those with cel-
lulitis. A total of 27 participants with cellulitis and erysipelas.
Azimi 1999 RCT of mixed skin and skin structure infection with no separated outcome data for those with cel-

lulitis. A total of 55 (37 vs 18) with cellulitis.

Ballantyne 1980

RCT of mixed soft tissue infection with no separated outcome data for those with cellulitis. Non
with cellulitis.

Ballantyne 1985

RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
Unclear how many participants had cellulitis.

Bechard 1984

RCT of mixed bacterial infections, with only 11 people having skin or skin structure infections.No
separated outcome data for those with cellulitis. Unclear how many participants had cellulitis.

Bergkvist 1998

RCT of erysipelas, follow-up of included study, with relapse as the only outcome variable (so ex-
cluded).

Blaszczyk-Kostanecka

RCT of mixed skin and soft tissue infection, with no separated outcome data for those with celluli-
tis.

Bradsher 1984 RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
Breedt 2005 RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.
Brown 1996

RCT of mixed skin and soft tissue infection, with no separated outcome data for those with celluli-
tis.

Browning 1981

RCT of mixed skin and soft tissue infection, with no separated outcome data for those with celluli-
tis. Unclear how many participants had cellulitis.

Carbon 1992

RCT of mixed bacterial infections, with 60 participants with skin and soft tissue infection, but no
separated outcome data for those with cellulitis. Unclear how many participants had cellulitis.

Carbon 1995

RCT of mixed bacterial infections with 203 participants having skin and soft tissue infection, but no
separated outcome data for those with cellulitis. Unclear how many participants had cellulitis.

Carr 1994 RCT of mixed skin and soft tissue infections, with no separated outcome data for those with celluli-
tis. Unclear how many participants had cellulitis.
Chiodini 1985 RCT of treatments for skin and soft tissue infection on ability to mobilise glycogen. No relevant out-

comes.

Chirurgi 1994

RCT of mixed skin and soft tissue infection caused by gram-positive bacteria, but with no separated
outcome data for those with cellulitis. 32 participants (14 vs 18) with cellulitis.

Colardyn 1996

RCT of mixed bacterial infections. No separated outcome data for those with cellulitis. Only 1 par-
ticipant listed with cellulitis.

Colin 1988

RCT of skin and soft tissue infections. No separated data for those with cellulitis.
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Study

Reason for exclusion

Daly 1990

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Derriennic 1993

RCT of skin and soft tissue infections. No participants with cellulitis recruited.

Echols 1994

RCT of soft tissue infections. 11 cellulitis participants per arm, but no separated data for those with
cellulitis.

Edelstein 1991

RCT with unclear randomisation. Over 24 cellulitis participants per arm, but no separated outcome
data.

Eron 1983 RCT of bone and soft tissue infections. Only 4 with cellulitis and no separated outcome data.
Fass 1989 RCT of bacterial infections. 14 people with cellulitis, but no separated outcome data.
File 1991 RCT of skin and skin structure infection. No separated outcome data for those with cellulitis.

Fleisher 1983

RCT of soft tissue infections. No separated outcome data for those with cellulitis.

Frank 1989

RCT of skin and soft tissue infections. No separated outcome data for those with cellulitis.

Fujita 1985

RCT of skin and soft tissue infections. Only 4 participants with cellulitis and no separated outcome
data for those with cellulitis.

Geckler 1988

RCT of skin and soft tissue infections. No separated outcome data for those with cellulitis.

Gentry 1989 a

RCT of skin and soft tissue infections. No separated outcome data for those with cellulitis.

Gentry 1989 b

RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.

Gentry 1996

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Gesser 2004 a RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Gesser 2004 b RCT of skin and skin structure infections. 5 and 3 cellulitis participants per group and no separated
outcome data for those with cellulitis.

Gordin 1985 RCT of mixed skin and soft tissue infection with no separated outcome data for those with cellulitis.

Gould 1988 RCT of serious soft tissue infections, with no separated outcome data for those with cellulitis.

Graham 2002 RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Hanfling 1992

RCT of skin and skin structure infections. Only 1 and 5 cellulitis participants per group and no sepa-
rated outcome data for those with cellulitis.

Henry 1985 RCT of participants with gram-negative infections. No separated outcome data for those with cel-
lulitis.
Hubsher 1976 RCT of skin and soft tissue infections. No separated outcome data for those with cellulitis.

Jorup-Ronstrom 1984

Quasi-experimental hospital based study of cellulitis in adults comparing oral phenoxymethyl peni-
cillin 1.6 g 3 time a day, for 10 days against iv benzyl penicillin 3 g, 3 times a day or more, depend-
ing on weight. 'Randomisation' was by "...every other participant admitted stratified by gender and
ward."
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Study

Reason for exclusion

Kulhanjian 1989

RCT of soft tissue and skeletal infections in children. No separated outcome data for children with
cellulitis.

Lobo 1995 RCT of skin infections. Only 2 and 1 cellulitis participants per group. No separated outcome data for
those with cellulitis.

Miller 1989 RCT of skin and skin structure infections. Only 12 participants with cellulitis and no separated out-
come data for those with cellulitis.

Nolen 1992 RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Parish 1984 RCT of skin and skin structure infections. Less than 10 participants with cellulitis per arm. No sepa-
rated outcome data for those with cellulitis.

Parish 1991 RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Parish 1993 RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Parish 1993a

RCT of mixed skin and skin structure infections with no separated outcome data for those with cel-
lulitis.

Pereira 1996

RCT of folliculitis, furunculosis and cellulitis. No separated outcome data for those with cellulitis.

Perez-Ruvalcaba 1987

RCT of skin and skin structure infections caused by bacteria. No separated outcome data for those
with cellulitis.

Pien 1983

RCT of skin structure infections. No separated outcome data for those with cellulitis.

Ramirez-Ronda 1982

RCT of skin infections, but no separated outcome data for those with cellulitis.

Ramirez-Ronda 1987

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Sacchidanand 2005

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Schupbach 1992

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Segev 1990 RCT of soft tissue infections. Excluded as immunocompromised participants and no separated out-
come data for those with cellulitis.
Siami 2001 RCT of skin and soft tissue infections. There were 138 participants with cellulitis, but no separated

outcome data.

Solomkin 1986

RCT of skin and soft tissue infections. No separated outcome data for those with cellulitis.

Stevens 2000

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.

Tan 1993

RCT of mixed skin and skin structure infections with no separated outcome data for those with cel-
lulitis.

Tassler 1993

RCT of skin and soft tissue infections. No separated outcome data for those with cellulitis

Wasilewski 2000

RCT of skin and soft tissue infections. There were 28 and 26 cellulitis participants per group but no
separated outcome data for those with cellulitis.

Wible 2003

RCT of skin and skin structure infections. No separated outcome data for those with cellulitis.
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Characteristics of studies awaiting classification [ordered by study ID]

Chaudhary 2008

Methods

Randomised controlled trial

Participants

People with a range of bacterial infections

Interventions

Different fixed-dose combination of ceftriaxone-vancomycin injection

Outcomes

Resolution of symptoms within 7 days

Notes

Manaktala 2009

Methods

Randomised controlled trial

Participants

Uncomplicated skin and skin structure infections

Interventions

Cefditoren pivoxil vs cefdinir

Outcomes

Clinical cure or improvement

Notes

Nichols 1999

Methods

Randomised controlled trial

Participants

Those with complicated gram-positive skin and skin structure infections

Interventions

Quinupristin/dalfopristin versus cefazolin, oxacillin, or vancomycin

Outcomes Cure plus improvement, bacterial eradication
Notes -

Noel 2008
Methods Randomised controlled trial

Participants

Those with complicated skin and skin-structure infections

Interventions

Ceftobiprole medocaril with vancomycin plus ceftazidime

Outcomes

Clinical cure at day 7 to 14.

Notes

Interventions for cellulitis and erysipelas (Review)
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Pertel 2009
Methods Randomised controlled trial
Participants Those with cellulitis and erysipelas
Interventions Daptomycin vs vancomycin
Outcomes Time to resolution or improvement
Notes -

Snodgrass 1937

Methods Controlled trial
Participants Erysipelas
Interventions Prontosil
Outcomes Cure

Notes -

Snodgrass WR 1937

Methods Controlled trial
Participants Erysipelas
Interventions Sulphanilmide
Outcomes Cure
Notes -
Stein 2008
Methods Randomised controlled trial
Participants Moderately severe skin and soft tissue infections
Interventions Outpatient intravenous antibiotic therapy compared with oral linezolid
Outcomes Visits to clinic, emergency department, wound care, and infusion center as well as hospitalisations
Notes Small pilot study
Interventions for cellulitis and erysipelas (Review) 53
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Characteristics of ongoing studies [ordered by study ID]

ISRCTN76443564
Study name The efficacy and safety evaluation of ceftriaxone and sulbactam combination (1.5 gram) in partici-
pants with skin and soft tissue infections: An open label, parallel, randomised, prospective compar-
ative trial
Methods Randomised controlled trial
Participants Diagnosis of skin and skin structure infections requiring injectable antibiotics. These include deep
and extensive cellulitis; abscesses, necrotizing fasciitis, surgical site infections interventions; burns
[>10% of total body surface area] or requiring surgical interventions or associated with significant
underlying disease/s such as diabetes mellitus, peripheral vascular disease, peripheral neuropathy
or venous insufficiency
Interventions Ceftriaxone (1 gram) and sulbactam (0.5 gram) every 12 hours for maximum of 7 days.
Control group: Ceftriaxone (1 gram) every 12 hours for maximum 7 days
Outcomes Clinical cure atday 7
Starting date 15/5/2007
Contact information Dr Pawanindra Lal
Maulana Azad Medical College and Hospital
New Dehli
India 100012
Notes ClinicalTrials.gov identifier: ISRCTN76443564
Orgnisation contacted
NCT00295178
Study name A Multicenter Randomized study comparing CUBICIN® (daptomycin for injection) with vancomycin
in the treatment of cellulitis or erysipelas
Methods Randomised controlled trial
Participants Primary diagnosis of cellulitis/ erysipelas. Adults with cellulitis/erysipelas requiring hospitalisation
and severe enough to warrant iv antibiotics, temperature > 37.5 °C oral or > 38 °C rectal, anticipat-
ed treatment to be limited to medical (NOT surgical) interventions
Interventions Daptomycin vs vancomycin
Outcomes Time to erythema margin cessation to progress; time to defervescence; time to hospital discharge:
degree of improvement of pain and swelling
Starting date March 2006
Contact information Bruce Friedman MD, Joseph M
Still Research Foundation
Inc. 4a George C. Wilson Court
Augusta
GA 30909
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Notes ClinicalTrials.gov identifier: NCT00295178
Organisation contacted
NCT00424190
Study name Comparative Study of Ceftaroline vs. Vancomycin Plus Aztreonam in Adult Subjects With Compli-
cated Skin Infections
Methods Randomised controlled trial

Participants

Skin and skin structure infection (SSSI) that involves deeper soft tissue or requires significant surgi-
cal intervention, or cellulitis or abscess on lower extremity which occurs in subjects with diabetes
mellitus or well-documented peripheral vascular disease.

Interventions

Ceftaroline vs vancomycin plus aztreonam

Outcomes

Cure rate of ceftaroline treatment compared with that of vancomycin plus aztreonam

Starting date

2007

Contact information

Ralph Corey, MD

Notes ClinicalTrials.gov identifier: NCT00424190

NCT00948142
Study name Safety and Efficacy of CEM-102 Compared to Linezolid in Acute Bacterial Skin Infections
Methods Randomised controlled trial

Participants

Diagnosis of acute bacterial skin-structure infection

Interventions

Linezolid vs CEM-102

Outcomes

Clinical Success rates in the clinically evaluable (CE) and Intention-to-treat (ITT) patient popula-
tions at the test of cure (TOC) visi

Starting date

2009

Contact information

Kay Clark, mailto:kclark%40cempra.com?subject=NCT00948142, CE06-300, Safety and Efficacy of
CEM-102 Compared to Linezolid in Acute Bacterial Skin Infections

Notes

ClinicalTrials.gov identifier: NCT00948142

DATA AND ANALYSES
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Comparison 1. Penicillin vs macrolides, lincosamines and streptogramin (MLS)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.1 Symptom-free/reduced at 3 419 Risk Ratio (M-H, Random, 95% 0.84[0.73,0.97]
the end of treatment Cl)
1.1.1iv penicillin 2 357 Risk Ratio (M-H, Random, 95% 0.85[0.73,0.98]
cl
1.1.2 oral penicillin 1 62 Risk Ratio (M-H, Random, 95% 0.80[0.50, 1.26]

cl)

Analysis 1.1. Comparison 1: Penicillin vs macrolides, lincosamines and
streptogramin (MLS), Outcome 1: Symptom-free/reduced at the end of treatment

Penicillin MLS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 iv penicillin
Bernard 1992 29 38 26 31 36.8% 0.91[0.72,1.15] — .
Bernard 2002 79 150 90 138 53.7% 0.81[0.66, 0.98] —
Subtotal (95% CI) 188 169  90.5% 0.85[0.73, 0.98] ‘
Total events: 108 116
Heterogeneity: Tau? = 0.00; Chi2 = 0.65, df =1 (P = 0.42); I2 = 0%
Test for overall effect: Z = 2.16 (P = 0.03)
1.1.2 oral penicillin
Daniel 1991 part 2 11 21 27 41 9.5% 0.80[0.50, 1.26]
Subtotal (95% CI) 21 41 9.5% 0.80 [0.50, 1.26] ‘
Total events: 11 27
Heterogeneity: Not applicable
Test for overall effect: Z = 0.97 (P = 0.33)
Total (95% CI) 209 210 100.0% 0.84[0.73, 0.97] ‘
Total events: 119 143
Heterogeneity: Tau? = 0.00; Chi2 = 0.72, df =2 (P = 0.70); I> = 0% 05 0.7 i 15 2
Test for overall effect: Z = 2.35 (P = 0.02) Favours MLS Favours penicillin
Test for subgroup differences: Chi? = 0.07, df = 1 (P = 0.80), I> = 0%
Comparison 2. Penicillin vs cephalosporin
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Symptom-free/reduced atend of 3 88 Risk Ratio (M-H, Random, 95%  0.99 [0.68, 1.43]
treatment Cl)
2.1.1 1st generation cephalosporin 2 41 Risk Ratio (M-H, Random, 95%  1.17[0.91, 1.50]
Cl)
2.1.2 3rd generation cephalosporin 1 47 Risk Ratio (M-H, Random, 95%  0.70 [0.48, 1.00]

cl)
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Analysis 2.1. Comparison 2: Penicillin vs cephalosporin, Outcome 1: Symptom-free/reduced at end of treatment

Penicillin Cephalosporin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

2.1.1 1st generation cephalosporin

Chan 1995 8 8 9 12 32.8% 1.29[0.90, 1.86] R —
Sachs 1990 8 9 10 12 34.1% 1.07 [0.76, 1.50] R IS
Subtotal (95% CI) 17 24 66.9% 1.17[0.91, 1.50] ‘
Total events: 16 19

Heterogeneity: Tau? = 0.00; Chi2 = 0.57, df = 1 (P = 0.45); I2 = 0%
Test for overall effect: Z = 1.21 (P = 0.23)

2.1.2 3rd generation cephalosporin

Vinen 1996 14 23 21 24 33.1% 0.70[0.48,1.00] ¢—@—
Subtotal (95% CI) 23 24 33.1% 0.70 [0.48 , 1.00] ‘
Total events: 14 21

Heterogeneity: Not applicable
Test for overall effect: Z = 1.97 (P = 0.05)

Total (95% CI) 40 48 100.0% 0.99 [0.68 , 1.43]
Total events: 30 40

Heterogeneity: Tau? = 0.07; Chi2 = 6.52, df = 2 (P = 0.04); I2 = 69% o5 5 T = 3
Test for overall effect: Z = 0.07 (P = 0.94) Favours cephalosporin Favours penicillin
Test for subgroup differences: Chi2 = 5.33, df = 1 (P = 0.02), 12 = 81.2%

Comparison 3. Newer vs older generation cephalosporin

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.1 Symptom-free/reduced atthe 6 538 Risk Ratio (M-H, Random, 95% 1.00[0.94, 1.06]

end of treatment Cl)

3.1.1 2nd vs 1st generation 1 45 Risk Ratio (M-H, Random, 95% 0.98[0.78, 1.25]
cl)

3.1.2 3rd vs 1st generation 3 274 Risk Ratio (M-H, Random, 95% 1.03[0.93,1.13]
ol)

3.1.3 3rd vs 2nd generation 1 145 Risk Ratio (M-H, Random, 95% 0.94[0.81, 1.08]
Cl)

3.1.4 4th vs 3rd generation 1 74 Risk Ratio (M-H, Random, 95% 1.00[0.91,1.11]
Cl)
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Analysis 3.1. Comparison 3: Newer vs older generation cephalosporin,
Outcome 1: Symptom-free/reduced at the end of treatment

Newer cephalosporin Older cephalosporin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

3.1.1 2nd vs 1st generation

Iannini 1985 31 35 9 10 6.5%
Subtotal (95% CI) 35 10 65%
Total events: 31 9

Heterogeneity: Not applicable
Test for overall effect: Z = 0.13 (P = 0.90)

3.1.2 3rd vs 1st generation

Bucko 2002 part 2 50 56 55 66  18.7%
Grayson 2002 51 59 51 59 18.2%
Tack 1998 13 17 14 17 3.2%
Subtotal (95% CI) 132 142 40.0%
Total events: 114 120

Heterogeneity: Tau? = 0.00; Chi2 = 0.82, df = 2 (P = 0.66); 2= 0%
Test for overall effect: Z = 0.54 (P = 0.59)

3.1.3 3rd vs 2nd generation

Bucko 2002 part 1 54 66 69 79 18.6%
Subtotal (95% CI) 66 79 18.6%
Total events: 54 69

Heterogeneity: Not applicable
Test for overall effect: Z = 0.91 (P = 0.37)

3.1.4 4th vs 3rd generation

Schwartz 1996 49 51 22 23 34.8%
Subtotal (95% CI) 51 23 34.8%
Total events: 49 22

Heterogeneity: Not applicable
Test for overall effect: Z = 0.08 (P = 0.93)

Total (95% CI) 284 254 100.0%
Total events: 248 220

0.98 [0.78 , 1.25]

0.98 [0.78 , 1.25] ’
1.07[0.93, 1.23] i P —
1.00[0.87, 1.15] —
0.93[0.66 , 1.31] [ S
1.03[0.93, 1.13] ’
0.94[0.81, 1.08] — =
0.94 [0.81, 1.08] ‘

1.00 [0.91, 1.11]
1.00 [0.91, 1.11] z

1.00 [0.94, 1.06] ?

0.5 0.7 1 15 2

Heterogeneity: Tau? = 0.00; Chi? = 1.97, df = 5 (P = 0.85); I = 0%
Test for overall effect: Z = 0.03 (P = 0.97) Favours older ceph Favours newer ceph
Test for subgroup differences: Chi2 = 1.13, df = 3 (P = 0.77), I* = 0%
Comparison 4. Prednisolone+ antibiotic vs antibiotic alone
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.1 Symptom-free/reduced at end of 1 108 Risk Ratio (M-H, Random, 1.02[0.88,1.17]
treatment 95% Cl)
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Analysis 4.1. Comparison 4: Prednisolone+ antibiotic vs antibiotic
alone, Outcome 1: Symptom-free/reduced at end of treatment
Pred+antibiot Antibiotic alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bergkvist 1997 47 53 48 55 100.0% 1.02[0.88, 1.17]
Total (95% CI) 53 55 100.0% 1.02[0.88 , 1.17]
Total events: 47 48
Heterogeneity: Not applicable 0.5 0.7 1 15 2
Test for overall effect: Z = 0.22 (P = 0.82) Favours Antibiot alone Favours Pred+antibiot
Test for subgroup differences: Not applicable
Comparison 5. Quinolone 5 days vs 10 days
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
5.1 Symptom-free/reduced at end of 1 87 Risk Ratio (M-H, Random, 1.00[0.94, 1.07]

treatment 95% Cl)

Analysis 5.1. Comparison 5: Quinolone 5 days vs 10 days, Outcome 1: Symptom-free/reduced at end of treatment

Quinolone 5 days Quinolone 10 days Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hepburn 2004 43 44 42 43 100.0% 1.00[0.94, 1.07]

Total (95% CI) 44 43 100.0% 1.00 [0.94 , 1.07]

Total events: 43 42

Heterogeneity: Not applicable 0.5 0.7 1 15 2

Test for overall effect: Z = 0.02 (P = 0.99)
Test for subgroup differences: Not applicable

Favours Quin 10days Favours Quin 5days

ADDITIONAL TABLES

Table 1. Grouping of antibiotics included in this review

Site of Action Group Generation Generic Name

Act against cell wall synthesis and con-
tain a beta-lactam ring in their struc-
ture that binds to penicillin binding
protein and inhibits bacterial cell wall
synthesis.

Penicillins sometimes sup-

penicillin ampicillin with sulbactam

plemented with beta-lac- cloxacillin

tamase inhibitors that pre- flucloxacillin

vent the bacteria from inac- ticarcillin
tivating the antibiotic.

Cephalosporins Generation 1 cefadroxil
cefazolin
cephalexin
tack
cefazolin
cefonicid
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Table 1. Grouping of antibiotics included in this review (continued)

cephalexin

Generation 2 cefuroxime axetil

Generation 3 cefditoren pivoxil
ceftriaxone
ceftazidime
cefdinir

Generation 4 cefipime

carbapenem meropenen

Act against cell wall synthesis oxacephem moxolactan rao

Act against cell wall synthesis glycopeptide vancomycin

Inhibit protein synthesis by bindingto ~ macrolides, lincosamines erythromycin

50S subunit of the ribosome and streptogramin (MLS) roxithromycin
azithromycin
pristinamycin

Inhibit protein synthesis oxazolidonones linezolid

Inhibitors of nucleic acid synthesis quinolones (including fluo- Generation 1
roquinolones *)

Generation 2*

Generation 3* levofloxacin moxifloxacin
Generation 4* gatifloxacin
Table 2. Miscellaneous antibiotics
Study ID DrugA cure rate Drug B cure rate
n/N (%) n/N (%)
Daniel 1991 part  Azithromycin (macrolide) 51/72(72) Erythromycin (macrolide) 37/50 (74)
1
Fabian 2005 Meropene 27/39 (68) Imipenem-silastatin 33/42 (79%)
(carbapenem)
(carbapenem)
Giordano 2005 Moxifloxacin (3rd generation 36/43 Piperacillin-tazobactam 38/43
quinolone) (beta-lactamase inhibitor)
(84) (88)
Kiani 1991 Azithromycin (macrolide) 23/24 (96) Cephalexin (cephalosporin) 22/23 (96)
Rao 1985 Ticarcillin and clavulanic Acid (a 9/9 (100) Moxolactan (oxacephem) 9/10 (90)
penicillin)
Tarshis 2001 Gatifloxaci 39/40 (98) Levofloxacin (4th generation 35/42 (83)
(4th generation quinolone) quinolone)
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Table 2. Miscellaneous antibiotics (continued)

Weigelt 2005 Linezolid (oxazolidinone) 205/224(92) Vancomycin (glycopeptide) 184/201 (92)

APPENDICES

Appendix 1. Cochrane Library search strategy

#1(cellulitis):ti,ab,kw or (erysipelas):ti,ab,kw
#2MeSH descriptor Cellulitis explode all trees
#3MeSH descriptor Erysipelas explode all trees
#4(#1 OR #2 OR #3)

#5SR-SKIN

#6(#4 AND NOT #5)

Appendix 2. MEDLINE search strategy

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.
3.randomized.ab.

4. placebo.ab.

5. clinical trials as topic.sh.

6. randomly.ab.

7. trial.ti.
8.1lor2or3or4or50r6o0r7

9. (animals not (human and animals)).sh.
10.8 not9

11. exp Cellulitis/ or cellulitis.mp.
12. exp Erysipelas/ or erysipelas.mp.
13.11o0r12

14.10 and 13

Appendix 3. EMBASE search strategy

1. random$.mp.

2. factorial$.mp.

3. (crossover$ or cross-over$).mp.

4. placebo$.mp. or PLACEBO/

5. (doubl$ adj blind$).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer name]

6. (singl$ adj blind$).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer name]

7. (assign$ or allocat$).mp.

8. volunteer$.mp. or VOLUNTEER/

9. Crossover Procedure/

10. Double Blind Procedure/

11. Randomized Controlled Trial/

12. Single Blind Procedure/

13.1or2or3or4or50r6o0r7or8or9orl0orllorl2

14. cellulitis.mp. or exp CELLULITIS/

15. erysipelas.mp. or exp ERYSIPELAS/

16.14 or 15

17.13and 16
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FEEDBACK

Non-Cochrane update of review published, 16 June 2020
Summary

A comment was received from co-author Richard Brindle that he has published an update to this review in JAMA dermatology. The update
includes only antibiotic therapy and doubles the number of clinical trials reviewed in 2010.

Brindle R, Williams OM, Barton E, Featherstone P. Assessment of Antibiotic Treatment of Cellulitis and Erysipelas: A Systematic Review and
Meta-analysis. JAMA Dermatol. 2019;155(9):1033-1040. doi:10.1001/jamadermatol.2019.0884.

Reply
Cochrane Skin wish to clarify that the publicationis not a full update of the 2010 Cochrane review 'Interventions for cellulitis and erysipelas".
Contributors

Cochrane Skin feedback editor Urba Gonzalez and Cochrane Managing Editor Support.

WHAT'S NEW

Date Event Description
7 December 2020 Amended Feedback was received 16 June 2020
HISTORY

Protocol first published: Issue 3, 2003
Review first published: Issue 6,2010

Date Event Description

9 February 2009 Amended responded to feedback, details attached in word file
23 June 2008 Amended uploaded to revman 5

23 October 2007 New citation required and conclusions Substantive amendment

have changed

CONTRIBUTIONS OF AUTHORS

Draft the protocol - PF, SK

Search for trials - PF, SK

Obtain copies of trials - PF

Select which trials to include - PF, SK, and RB (arbiter)
Assess the quality of the trials - SK, PF, and BH (arbiter)
Extract data from trials - PF, SK

Enter data into RevMan - BH, SK

Carry out the analysis - BH, SK

Interpret the analysis - PF, SK, and BH

Draft the final review - PF, SK, BH, and RB

Update the review - PF, SK

DECLARATIONS OF INTEREST

None known.
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SOURCES OF SUPPORT

Internal sources

« University of Portsmouth, UK
o Portsmouth Hospitals NHS Trust, UK

External sources

« The Portsmouth NHS R & D Consortium, UK
DIFFERENCES BETWEEN PROTOCOL AND REVIEW
Background

In the section 'Impact and complications of cellulitis' the following paragraph has been added as a response to recent research on the
topic: 'However, in a population-based cohort study in which nearly 80% of cases were treated in the community, only 11% had a recurrence
within 1 year (Ellis Simonsen 2006). Factors associated with recurrence have been examined using case-control (Pavlotsky 2004) and cohort
(Jorup-Ronstrom 1987) designs and identified factors included venous insufficiency (Jorup-Rénstrom 1987; Pavlotsky 2004;) and obesity,
lymphoedema, smoking, tinea pedis, and local injury (Pavlotsky 2004)".

To reflect the guidelines published since we originally wrote the protocol, in the section 'Guidelines' we deleted the text: 'As far as these
authors are aware there is only one published guideline for cellulitis or erysipelas that uses a systematic approach. This guideline was
produced by the Société Frangaise de Dermatologie (Soc. Fr. Derm. 2001). We then added: 'There are a few published guidelines for cellulitis
(British Lymphology Society 2007; CREST 2005; Eron 2003; Societe Francaise de Dermatologie 2001; Stevens 2005). Due to the paucity of
relevant research, recommendations from these guidelines are mostly based on evidence extrapolated from studies of other infections or
based on expert opinion.'

Methods
We amended the 'Types of outcome measures section'. We had initially stated:

'Symptoms rated by participant or medical practitioner, e.g. duration and intensity of fever, pain, redness of the affected area, swelling of the
skin surface and subcutaneous tissue, blister formation.'

Studies seldom listed duration of symptoms, a more widely used outcome was proportion symptom-free, or with reduced symptoms. We
therefore added the following text to examples 'or proportion symptom-free ('cure’), at a time specified by the study authors"

In the search section we have deleted:

'(3) UNPUBLISHED LITERATURE
Authors of primary studies and companies involved with the development of drugs used for treating cellulitis will be contacted in an attempt
to locate data of unpublished trials data and the relevant data extracted.

(4) CONFERENCE PROCEEDINGS
Major dermatological conference proceedings and poster abstracts over the last 5 years will be handsearched for further RCTs.'

The number of organisations involved in antibiotic production is very wide, and any of which may be conducting trials on cellulitis. We
therefore amended our search strategy to include a more in depth look at registers of ongoing trials.

We originally stated that we would display the results as:

'odds ratio (OR) with 95% confidence intervals (Cl) for dichotomous outcomes, and weighted mean difference (WMD) with 95% CI with for
continuous outcomes.

However, as the outcome was relatively common the results are expressed as risk ratio in accordance with guidance given by the Cochrane
Skin Group editorial base and the Cochrane Handbook for Systematic Reviews of Interventions (See Handbook section 9.2.2.3).

We amended the text from our original protocol with regard to risk of bias to follow current guidelines in the Cochrane Handbook for
Systematic Reviews of Interventions.

INDEX TERMS

Medical Subject Headings (MeSH)

Administration, Oral; Cellulitis [*drug therapy]; Cephalosporins [therapeutic use]; Erysipelas [*drug therapy]; Injections, Intravenous;
Macrolides [therapeutic use]; Penicillins [therapeutic use]; Randomized Controlled Trials as Topic
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