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Penicillin to Prevent Recurrent Leg Cellulitis
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vital : BT 37.3°C, BP 107/6 TmmHg, HR 82/min,
Sp02 94%(ra), RR 18/min

B : 160cm, fRE : 59kg, BMI : 23.0kg/m?
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fii : &, no wheeze, no crackles

D B no murmur
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[I&] WBC 20070/uL(Neut 92.0%), Hb 14.2g/dL,
MCV 89.3fl, PIt 16.1/5/uL

[4£1t2] Na 138mEqg/L, K 3.5mEq/L, Cl 103mEqg/L,
BUN 26mg/dL, Cre 0.76mg/dL, CK 861U/L
m#E 165mg/dL, CRP 20.55mg/dL
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1) Br J Dermatol 2012;166:169-78
2) http://www.thebls.com/docs/consensus.pdf
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Patient : inclusion criteria

PARTICIPANTS
Recruitment took place at 28 hospitals in the
United Kingdom and Ireland between July 2006
and January 2010 (date of last follow-up contact,
July 2011). Participants were identified in a hos-

pital setting or through direct advertising. f 2 4 —L/( W —F HE m %g& N

Patients who had had a recurrent episode of

leg cellulitis within the previous 24 weeks were 75\\%% L/ 7'2_ ,u\% (E%O) j:3

eligible for inclusion. Patients were considered to

have recurrent cellulitis if they had had at least _/EIEJ;(W L: 2o J;{J:) o

two episodes of cellulitis of the leg within the

previous 3 years (as assessed by the recruiting %ZIKE/\] (,Z_'_ Lj: BZ }%’ %SI. ES L: cJ: > C E/é/\

dermatologist on the basis of a history taking

and clinical examination). If a patient was not I_f[ é nf(_ r— 'fﬁJ 7' 7’3\\ %{E‘E H% (,: FE

assessed by a dermatologist during the acute epi-

sode, the diagnosis was confirmed on the basis }% *;l— _ E//\ = é hfd\ 75\ o) 71_ H#

of the patient’s medical records at the recruit-

ing hosppital in combination with an interview ﬁ:ﬁ Eé/\ E/?/\\, \ﬁ L:% L \T nz l_f[ '§_ % o
with the patient. The following were required:

local warmth, tenderness, or acute pain; unilat-

eral erythema or bilateral erythema, with a tem-

poral association between symptoms and the

more severely affected leg; and unilateral edema.




Patient : exclusion criteria

If there was doubt about the certainty of the
diagnosis, the patient was excluded.

Other exclusion criteria were the use of anti-
biotics for the prevention of cellulitis in the pre-
ceding 6 months; allergy to penicillin; previous
leg ulceration, surgery, or penetrating trauma; an
unwillingness of the recruiting clinician to ran-
domly assign the patient for medical reasons; an
age of less than 16 years; an inability to give in-
formed consent; and current participation in an-
other clinical trial.
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Intervention

INTERVENTIONS

Participants received low-dose oral penicillin
(250 mg) or placebo (consisting of calcium phos-
phate, starch, cellulose, and magnesium stearate)
twice daily after completion of treatment for the
index episode of cellulitis. Normal clinical practice
was observed for the treatment of predisposing
factors such as tinea pedis.
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Comparison

INTERVENTIONS
Participants received low-dose oral penicillin
(250 mg) or placebo (consisting of calcium phos-
phate, starch, cellulose, and magnesium stearate)
twice daily after completion of treatment for the
index episode of cellulitis. Normal clinical practice
was observed for the treatment of predisposing
factors such as tinea pedis.
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Primary outcome

OUTCOMES
The primary outcome measure was the time from
randomization to the next medically confirmed
episode of cellulitis. The episode was considered
to have started on the first day of symptoms re-
ported by the participant. Episodes reported by
the participant and resulting in antibiotic treat-
ment but not confirmed by a medical profession-
al were documented as self-confirmed cases and
included in the sensitivity analysis.
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Secondary outcome

Secondary outcome measures were the pro-
portions of participants with a repeat episode of
cellulitis during the prophylaxis phase and dur-
ing the follow-up phase, the number of repeat
episodes of cellulitis, the proportions of partici-
pants with new edema or ulceration during the
prophylaxis phase and during the follow-up phase,
the number of nights in the hospital for cellulitis,
the number of adverse drug reactions or adverse
events of interest (death, nausea, diarrhea, thrush,
rash, severe skin reactions, sepsis, and renal fail-
ure), and cost-effectiveness. In addition, predictors
of response were included as secondary outcomes
in order to explore the effect of known risk fac-
tors on prediction of the efficacy of prophylaxis.
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STATISTICAL ANALYSIS

We assumed a 50% reduction in the recurrence rate
with penicillin as compared with placebo on the
basis of a log-rank test for time-to-event data, with
80% power at a two-sided significance level of 5%
and an expected 20% rate of loss to follow-up.
Previous studies have shown possible recurrence
rates of 30 to 50%, depending on the population
and the duration of follow-up.13:1# For the relapse
rate in the placebo group, we used a conservative
estimate of 35% over a period of 3 years. These
calculations resulted in a sample size of 260 par-
ticipants.
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Follow-up telephone calls from the coordinat-
ing center were conducted at 3-month intervals
during the prophylaxis phase (0 to 12 months) and
at 6-month intervals during the follow-up phase
(13 to 36 months). Participants recorded adverse
events and the use of health services in a diary.
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Appropriate national ethics and regulatory ap-
provals were obtained; all participants gave written
informed consent. The Medical Research Council

'fﬁ%fi‘ EI"J 7 EEJ’% 35 N




STEP3 X Dt F I ER

ONABEE XFEBEEIXE U FERTHB LD
BEEFZVTLEIRFENTW D
Z Y LEIRTIERERIEE T WL eh

BRI D & FIEBEE TlT WD

QMFEDETE EBHICFED/INT VR FHEFI N,
HMERIFEDEEERILE N TWLW e

OEZE TR T, MEFFTERD/INTVADNENTL D
EHMETE T L TWLWS D
BEF. TYFLERTEINTE
SR X R RIS e h

@Y > 7T A XE+aH

AT

FHIC B WNTENT S e h




BEEITVYLEINESNTTW D

7 Y LEIT I ERkR{EE N TWhWeh

RANDOMIZATION, BLINDING, AND FOLLOW-UP

The coordinating center randomly assigned the
participants with the use of the Nottingham
Clinical Trials Unit (NCTU) Web-based random-
ization service. Randomization was stratified ac-
cording to the presence or absence of preexisting
edema and of ulceration associated with the cel-
lulitis. The computer-generated randomization list
was produced before the start of recruitment, with
the use of randomly varying block sizes, and was
held by the NCTU. Treatment assignments were
sent electronically to the pharmacy department at
Queen’s Medical Centre, Nottingham, where the
medications were dispensed with the use of iden-
tical labeling and packaging and were mailed to
the participants’ homes.
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Table 1. Baseline Characteristics of the Study Participants.*
Penicillin Placebo
Characteristic (N=136) (N=138)
Preexisting leg edema or ulceration associated with cellulitis —
no. of patients (%)
Neither 45 (33) 44 (32)
Edema 81 (60) 82 (59)
Ulceration 1(1) 2(1)
Both 9(7) 10 (7)
Age —yr
Mean 58.1£12.6 57.4x14.4
Median (interquartile range) 59 (50-65) 58 (46-69)
Female sex — no. of patients (%) 83 (61) 82 (59)
White race and British nationality — no. of patients (%) 115 (85) 121 (88) % j b E Li I N AY
No. of previous cellulitis episodes Ly /\ / J / gi 7
Mean 3.7+43 3.8+4.8 s R >
Median (interquartile range) 2 (1-5) 2 (14) —_ RY \ — A
Local warmth, tenderness, or acute pain — no. of patients (%) 136 (100) 138 (100) 7 t /_I_\ Ei —Z\-\ IE #
Erythema at the affected site — no. of patients (%) 135 (99) 136 (99) N
Edema at the affected site — no. of patients (%) 135 (99) 138 (100)
BMI
Mean 35.1£9.4 35.2£9.5
Median (interquartile range) 33.7 (27.7-38.9) 32.5 (27.8-40.7)
Chronic edema — no. of patients (%)
Asymmetric 64 (47) 64 (46)
Symmetric 28 (21) 28 (20)
Venous insufficiency — no. of patients (%) 36 (26) 34 (25)
Leg ulceration subsequent to cellulitis — no. of patients (%) 13 (10) 12 (9)
Tinea pedis or toe-web maceration — no. of patients (%) 52 (38) 48 (35)
Surgery >2 wk before the index cellulitis episode — no. of patients (%) 22 (16) 18 (13)
Blunt injury — no. of patients (%) 6(4) 11 (8)
Definite or possible onychomycosis — no. of patients (%) 30 (22) 39 (28)
Inpatient admission for index episode of cellulitis at baseline — 65 (48) 59 (43)
no. of patients (%)
Duration of hospital stay for hospitalized participants — days 7.7£5.7 5.7+4.3

* Plus—minus values are means +SD. No significant between-group differences were observed at baseline. BMI denotes
body-mass index, calculated as the weight in kilograms divided by the square of the height in meters.

T The values for chronic edema and leg ulceration at baseline vary slightly from the values for the stratification variables
(preexisting leg edema or ulceration associated with cellulitis) as a result of the different data-collection methods used.
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Participants and all members of the study
team were unaware of the treatment assignments
throughout the trial, and the analysis was per-
formed before the breaking of the randomiza-
tion code. Although the study medications were
packaged in an identical way and the placebo
tablets were the same size and shape as the
penicillin tablets, the tablets were not identical
owing to the cost implications of overencapsula-
tion (the placebo tablets were unmarked, and the
penicillin tablets were marked). The risk of un-
blinding by direct comparison of active and pla-
cebo tablets was low, because participants were
recruited from a wide geographic area, with lit-
tle or no contact with each other. In addition, the
primary outcome was confirmed on the basis of
medical records kept by general practitioners in
order to reduce potential detection bias from un-
blinding.
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121 Were included in follow-up phase
(13-36 mo)
6 Were withdrawn from study owing

to death

136 Were included in intention-to-treat
analysis

\

127 Were included in follow-up phase
(13-36 mo)
4 Were withdrawn from study
1 Died

3 Had other reasons

l

138 Were included in intention-to-treat
analysis

All analyses were prespecified in the statisti-
cal analysis plan. Analysis of the primary outcome

EERER 1 90.5%>80%

A& 3R 1 9.5%

included all randomly assigned participants, with
no exclusions (intention-to-treat population). The
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533 Patients were assessed for eligibility

259 Were not eligible

68 Did not have recurrent leg cellulitis

24 Had allergy to penicillin

15 Had recent prophylaxis

22 Had penetrating trauma

21 Were deemed to have reasons that made
participation not in the best interest of the
patient

42 Were unwilling or unable to provide consent

67 Had other reasons

274 Underwent randomization

136 Were assigned to receive penicillin
129 Started treatment
7 Did not start treatment

138 Were assigned to receive placebo
134 Started treatment
4 Did not start treatment

l

l

126 Were included in prophylaxis phase
(0-12 mo)
23 Were withdrawn from study medi-
cation but continued in study
6 Had adverse events
4 Had recurrence of cellulitis
13 Had other reasons
10 Were withdrawn from study
2 Died
8 Had other reasons

131 Were included in prophylaxis phase
(0-12 mo)
29 Were withdrawn from study medi-
cation but continued in study

11 Had adverse events
5 Had recurrence of cellulitis

13 Had other reasons

7 Were withdrawn from study

2 Died
5 Had other reasons

l

l

121 Were included in follow-up phase
(13-36 mo)
6 Were withdrawn from study owing

to death

127 Were included in follow-up phase
(13-36 mo)
4 Were withdrawn from study
1 Died
3 Had other reasons

l

136 Were included in intention-to-treat
analysis

138 Were included in intention-to-treat
analysis

Figure 1. Randomization, Prophylaxis Phase, and Follow-up Phase.
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=2 (primary outcome

Table 2. Hazard Ratios for Confirmed Recurrence of Cellulitis in the Penicillin Group as Compared with the Placebo Group.
Percentage-Point
Difference Hazard Ratio
Variable Recurrence of Cellulitis (95% Cl) (95% Cl) P Value
no. of events/total no.
of patients (%)*
Primary analysis: prophylaxis phase, year 1
Penicillin 30/136 (22) -15 (26 to-4)  0.55 (0.35t0 0.86)  0.01
Placebo 51/138 (37)
Secondary analysis: follow-up phase, years 2
and 37
Penicillin 26/97 (27) 0(-14to12) 1.08 (0.61to1.93) 0.78
Placebo 22/81 (27)

* The proportion of patients with a recurrence of cellulitis was a prespecified secondary end point. Proportions are pre-
sented as percentages, not person-time event rates.

T The secondary analysis for years 2 and 3 was postrandomization. As a result, the groups may not have been balanced
at the start of this period.
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=2 (primary outcome)

Outcome Outcome

(+) (-)

MANE 30 106 136
X B AF 51 37 138
81 193 274

EER=30/(30+1006)=0.22 CER=51/(b1+87)=0.37
RR=EER/CER=0.59 RRR=(CER-EER)/CER=0.41
ARR=CER-EER=0.15 NNT=1/ARR=6.7=7
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£ 2R (Secondary outcome
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0 6 12 18 24 30 36
Months since Randomization

No. at Risk
Penicillin 136 107 97 80 44 25 11
Placebo 138 101 81 68 36 25 17

Figure 2. Proportion of Participants Who Remained Recurrence-free over Time.
The I bars represent 95% confidence intervals.
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£ 2 (Secondary outcome)
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£ 2 (Secondary outcome)
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Table 3. Factors Predictive of Prophylaxis Failure.*

Odds Ratio
Factor (95% ClI)T P Value
No. of previous cellulitis
episodes
>3 3.23 (1.82-5.73)  <0.001
<3 1
Edema

Preexisting edema 1.83 (0.97-3.47) 0.06

No evidence of edema 1

BMI
>33 2.05 (1.16-3.64)  0.01
<33 1

* Failure of prophylaxis was defined as at least one con-
firmed episode of cellulitis during the prophylaxis phase.
T All effects were included in the model; data for two pa-

tients were not included owing to a missing value for
BMI.
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an issue at this time.?* However, because micro-
biologic samples were not collected during the
trial, the effect of prophylaxis on bacterial resis-
tance more generally is not clear. Future studies
that include collection of microbiologic samples
would be useful.
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Take Home Message
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