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Abstract
Background: Antimicrobial Stewardship is a coordinated
effort to improve and measure the appropriate use of
antimicrobials. Antibiotic resistance is an emerging world
health problem and unnecessary prescribing of broad
spectrum antibiotics is a major contributor to this. Skin and
soft tissue infections are a common reason to receive a
prescription for antibiotics. Currently there exists a trend for
using broad spectrum intravenous antibiotics for moderate to
severe infections when more narrow spectrum options would
be adequate. This study aimed to characterize the choice of
antibiotic being prescribed for the management of outpatient
cellulitis requiring intravenous antibiotics and to evaluate the
success of a clinical treatment pathway outlining optimal
therapy.
Methods: This study was a retrospective chart review looking
at antibiotics prescribing through the Emergency Department
at The Moncton Hospital, in Moncton, New Brunswick. Charts
were reviewed before and after the introduction of a clinical
treatment pathway outlining optimal antibiotic therapy. The
goal was to review charts from the pre- and post-intervention
group and compare antibiotic usage, treatment failure rates,
and adverse events.
Results: Of the 54 patients receiving IV antibiotics in the preintervention group, 3 received cefazolin, 50 received
ceftriaxone, while 1 received levofloxacin. The median
duration of IV therapy was four days. After the introduction of
the clinical treatment pathway there was an absolute increase
of 53.8% (n=35) in the use of cefazolin and absolute decrease
of 53.7% (n=23) in the use of ceftriaxone in the postintervention group of 59 patients. Both results were
statistically significant (p<0.001). The median duration of IV
therapy in this group was 3.5 days. In eligible patients, the
clinical treatment pathway was utilized 61.1% of the time.
There was no significant difference in rates of treatment failure
or adverse events between cefazolin and ceftriaxone.
Conclusion: The introduction of a clinical treatment pathway
outlining the preferential use of once daily cefazolin plus
probenecid for the treatment of outpatient cellulitis lead to a
statistically significant increase use of cefazolin, and decrease
use of ceftriaxone, thus demonstrating a positive stewardship
effect at a local level.

Introduction
Importance
v Antimicrobial stewardship is the coordinated effort to improve and
measure the use of antimicrobials. Use of guidelines and clinical
pathways promote optimal drug selection in common infections.

Table 1. Baseline Demographics.

v Antibiotic overuse leads to resistance and other unintended
consequences such as adverse effects or secondary C. difficile
infection.
v Skin and soft tissues infections are a common reason to receive an
antibiotic empirically without microbiologic culture. Beta-hemolytic
Streptococci and Staphylococcus aureus remain the most common
pathogens. Local rates of MRSA are 5% or less in patients presenting
to the Emergency Department in Moncton, NB.

History
v Traditionally, patients with moderate to severe skin infections were
hospitalized to receive “round-the-clock” IV antibiotics. In the 1980s,
efficacy of once daily ceftriaxone was established allowing outpatient
therapy but exposed unnecessarily broad spectrum agents when
more narrow spectrum choices would be adequate.
v Recently, trials have demonstrated efficacy of cefazolin, a first
generation cephalosporin, combined with probenecid which prolongs
its half life allowing once daily administration and outpatient
management with a narrow spectrum agent.

Objectives
v To characterize the use of IV antibiotics being prescribed in the
outpatient management of cellulitis at one emergency department
and measure the effects of a clinical treatment pathway outlining
preferential use of once daily cefazolin plus probenecid.

Discussion

Results
Characteristic

Before
Intervention
(n=54)

After
Intervention
(n=59)

Median age – years

54.5

57

Male sex – no. (%)

31 (57.4)

32 (54.2)

Diabetes Mellitus – no. (%)

12 (22.2)

15 (26.3)

Chronic Kidney Disease – no. (%)

2 (3.7)

3 (5.1)

Immunosuppressed – no. (%)

2 (3.7)

1 (1.7)

Allergy to Cefazolin – no. (%)

1 (1.8)

0 (0)

Table 2. IV Antibiotic Usage. Represents before and after the introduction of the
clinical treatment pathway outlining preferential use of once daily cefazolin plus probenecid

Before
Intervention

After
Intervention

54

59

Cefazolin

3

35

P < 0.001

Ceftriaxone

50

23

P < 0.001

Clindamycin

2*

1

P = 0.831

Levofloxacin

1*

0

P = 1.00

4

3.5

P = 0.719

Median duration of therapy
(days)

P-value

*There were two patients in the before group that received double coverage with two antibiotics

Methods
Design
v Retrospective, before and after intervention chart review.
v Intervention: The introduction of a clinical treatment pathway for the
outpatient management of cellulitis from the Emergency Department.
The treatment pathway defined inclusion and exclusion criteria,
appropriate laboratory monitoring, and follow up. Patients received
cefazolin 2g IV once daily 30 to 60 minutes after receiving probenecid
1g PO.

v From Sept. 2015 to Feb. 2017 charts were reviewed from the
Moncton Hospital in Moncton, New Brunswick, Canada. Patients
required a diagnosis of cellulitis and had to receive IV antibiotics as
an outpatient.
v Outcomes included choice of antibiotic, failure rates, adverse
events, and adherence to the clinical treatment pathway.

Table 3. Secondary Outcomes. Comparing patients receiving cefazolin vs.
ceftriaxone. Both groups include patients from before and after the intervention. All
outcomes were captured within 30 days of diagnosis. Admission was defined as admission
for cellulitis or other infection at the same site. Change of therapy indicated escalation or
change in antibiotic therapy. C. difficile infection was defined as evidence from microbiology
results in the electronic medical records.

Outcome Measure

v Antimicrobial Stewardship aims to improve and measure appropriate
use of antibiotics to decrease unintended side effects and
resistance.
v After the introduction of a treatment pathway for outpatient cellulitis
that outlined preferential use of once daily cefazolin plus probenecid
there was a 54% absolute increase use of cefazolin and 54%
absolute decrease use of ceftriaxone, both statistically significant.
v The uptake of the treatment pathway was considered a success as
64% of eligible patients diagnosed with cellulitis were treated using
the pathway.

There was no significant difference in demographic between the two groups

Number of patients

v Cellulitis is a common reason to receive an antibiotic and there can
be variability in the spectrum prescribed when narrow spectrum
options are usually sufficient.

Cefazolin
(n=38)

Ceftriaxone
(n=73)

P-value

Admission – no. (%)

5 (13.1)

10 (13.6)

P=0.781

Change of therapy – no. (%)

7 (18.4)

11 (15.0)

P=0.831

v No difference in rates of treatment failure were observed when using
more narrow spectrum antibiotics (i.e. cefazolin) in managing
cellulitis.
Limitations
v This was a retrospective study. No randomization of antibiotic
therapy, therefore selection bias possible. Data collection relied upon
review of paper and electronic charting which is prone to error or
omission. Small study numbers may have been insufficient to detect
difference in efficacy and adverse events.

Conclusions
v This study showed the introduction of a clinical treatment pathway for
the management of outpatient cellulitis lead to a meaningful change
in prescribing patterns at one local emergency department and
decreased exposure to unnecessarily broad spectrum antibiotics.
v Example of a successful Antimicrobial Stewardship initiative with
measurable change at a local level.
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