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Background: Purulent skin and soft tissue infections (SSTIs) requiring medical attention are often managed in
primary care. The prevalence of SSTIs caused by community-acquired Methicillin-resistant Staphylococcus aureus
(CA-MRSA) has been increasing rapidly, including in otherwise healthy individuals. The Centers for Disease Control
and Prevention (CDC) issued guidelines to improve the management of SSTIs in primary care.

Purpose: In primary care settings, to assess the prevalence of CA-MRSA using an electronic chart au-
dit and then evaluate SSTI management strategies consistent with CDC guidelines.

Methods: A practical intervention that compared a historical cohort to an intervention cohort of pa-
tients seen for SSTI in 16 primary care practices in two health care systems. The intervention included a
ready-made kit for I & D procedures, MRSA information for clinicians, a patient information handout,
provider education, and patient follow-up.

Results: A total of 3112 SSTI cases (cellulitis or purulent) were observed during the preinter-
vention period and 1406 cases during the intervention. For purulent infections in the intervention
period (n � 148), univariate and multivariate analyses showed no significant improvement in the
rate of I & D procedures or cultures obtained but showed increased use of antibiotics overall and
agents that typically cover MRSA strains (OR, 2.183; 95% CI, 1.443 to 3.303 and 2.624; 95% CI,
1.500 to 4.604, respectively). For infections that were cellulitis with or without purulence (n �
1258), overall rates in the use of antibiotics and those that cover MRSA increased significantly, but
secular trends could not be ruled out as an explanation for this increase.

Conclusion: In SSTIs, this intervention resulted in increased use of antibiotics, including antibiotics
that typically cover MRSA strains, but did not demonstrate increased rates of recommended drainage
procedures. It is replicable and portable, and may improve antibiotic selection in other settings. (J Am
Board Fam Med 2011;24:534–542.)
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Purulent skin and soft tissue infections (SSTIs)
requiring medical attention are often managed in

primary care. Although these infections account for
less than 0.5% of outpatient visits,1 SSTI manage-
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ment is becoming more complex. Staphylococcus au-
reus is the most common pathogen causing this
condition. The prevalence of SSTIs caused by
community-acquired methicillin-resistant S. aureus
(CA-MRSA) has been increasing rapidly, including
in otherwise healthy individuals.2 MRSA was ob-
served in 57.8% of S. aureus in a national laboratory
surveillance network.3 A 2007 to 2008 study in
Texas primary care practices found that 38% of
skin and soft tissue infections cultured positive for
MRSA.4 CA-MRSA is a significant public health
concern, as it has the potential to develop quickly
into an invasive skin infection and cause other life-
threatening complications.5–7

Like other SSTIs, most CA-MRSA infections
are managed initially on an outpatient basis in pri-
mary care settings. The rate of visits to primary
care physicians and emergency rooms for abscess or
cellulitis nearly doubled from 1997 to 2005.8

Therefore, it is critical that primary care clinicians
recognize and appropriately treat potential CA-
MRSA infections. Current evidence suggests that
although treatments that take into account the pos-
sibility of CA-MRSA infections are increasing over
time, it is still not the norm. In the National Am-
bulatory Medical Care Survey (NAMCS) and the
National Hospital Ambulatory Medical Care Sur-

vey (NHAMCS) datasets, a CA-MRSA-covering
antibiotic was prescribed to 28% of patients with an
ICD-9 code for cellulitis or abscess in 2005, com-
pared with less than 5% in 2002.8

In response to this growing public health prob-
lem, the Centers for Disease Control and Preven-
tion (CDC) convened an expert panel and pub-
lished recommendations and a clinical flow sheet
for outpatient management of CA-MRSA.9,10 The
guideline recommends, alone or in combination:
incision and drainage (I & D), culture of the puru-
lent material, and use of systemic antibiotics when
indicated (Figure 1). These CDC recommenda-
tions are the same as the recently released Infec-
tious Disease Society of America MRSA guideline
recommendations.11 Although the CDC report is
widely available, its feasibility and its uptake in busy
primary care settings are unknown. A project de-
signed to assess the prevalence of CA-MRSA using
an electronic chart audit and then evaluate strate-
gies to manage CA-MRSA consistent with the
CDC guidelines was implemented in two health
care systems. This article describes the prevalence
of CA-MRSA and an intervention to manage it.

Methods
Study Design, Setting, and Patients
This study tested a practical intervention in a be-
fore versus after comparison. Before the interven-
tion, three focus groups were conducted with be-
tween six and nine primary care clinicians from two

Prior presentations: Portions of this manuscript were pre-
sented at the AHRQ PBRN 2010 Annual Conference,
Bethesda, Maryland, June 16–18, 2010.

Figure 1. Summary of Centers for Disease Control and Prevention (CDC) community-acquired methicillin-resistant
Staphylococcus aureus (CA-MRSA).

• Incision and drainage (I & D) is the primary treatment for abscess. 
lesions, when possible 

• If antibiotics are used for purulent lesions*, the antibiotic should 
cover CA-MRSA 

• Recommended CA-MRSA covering antibiotics are trimethoprim-
sulfamethoxazole*, tetracyclines (doxycyline or minocycline) or 
clindamycin.**  Linezolid can be used but is very expensive. 

• For cellulitis without abscess or purulence cover Streptococcus.  
Consider CA-MRSA coverage if the patient worsens or does not 
improve. 

*Does not cover Streptococcus 
†Monitor with the D-Zone test for inducible clindamycin resistance in erythromycin resistant 
MRSA  

purulent Culture all 
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participating health systems in North Carolina and
Texas and a third health system in Denver, Colo-
rado. The focus groups aimed to (1) understand
barriers to implementing the CDC guidelines for
CA-MRSA, (2) develop feasible intervention strat-
egies to treat CA-MRSA consistent with CDC
guidelines in busy primary care settings, and (3)
develop outcome measures to assess compliance
with the developed strategy. Based on the focus
group results, the intervention was developed to
address: (1) time constraints, (2) failure to culture
or lack of available transport media, and (3) pro-
vider concerns about I & D procedures. Such bar-
riers have also been noted elsewhere in recent lit-
erature.12 The project team worked closely with
the key contacts from the health systems to solve
feasibility issues and refine the specific intervention
strategies. The intervention included a ready-made
tray/kit for I & D procedures with MRSA provider
information and a patient information handout,
provider education, and patient home care instruc-
tions. Analyses from the focus groups were used to
develop the kit and patient/provider documents;
the documents were also based on the CDC guide-
lines. Providers were invited to an educational ses-
sion on CA-MRSA, either given by a local Infec-
tions Disease expert (North Carolina) or by an
expert from Colorado via live interactive internet
(Texas).

The study took place in 16 primary care prac-
tices in two health systems. Clinicians included
family physicians, general internists, and general
pediatricians. One system is a large group prac-
tice in Texas with 35 practice locations and ap-
proximately 120 clinicians. Ten primary care
clinics participated from this health system. The
other system is a multispecialty group practice in
North Carolina, with approximately 100 total
clinicians, of which approximately 35 are in pri-
mary care. Six clinics were included from this
health system. Both systems used electronic
health records (EHRs).

Patients included in the study were seen for an
SSTI in one of the participating clinics during the
12-month historical period (November 2007 to
October 2008) or the 6- to 7-month (October 2009
to April 2010) intervention period, and included
patients of all ages. Our hypotheses were based on
the CDC recommendations, specifically that in
SSTI cases, the intervention would increase the
likelihood (1) of a drainage procedure being per-

formed, (2) of a culture being obtained, and (3) that
if an antibiotic was prescribed, it would cover CA-
MRSA strains in areas where CA-MRSA is preva-
lent.

This study was reviewed for human subjects pro-
tections and approved by the Colorado Multiple
Institutional Review Board and by the American
Academy of Family Physicians Institutional Review
Board.

Data Collection
To assess baseline and intervention results, we used
a novel electronic data collection system, the Dis-
tributed Ambulatory Research in Therapeutics
Network (DARTNet). DARTNet is an electronic
practice-based network designed to facilitate re-
search and examine outcomes associated with pre-
scription medications and devices.13 A federated
network links geographically and organizationally
separate databases so that a single database query
can return results from multiple databases while
maintaining the privacy and confidentiality of pa-
tient data. Patients’ electronic health records were
queried for SSTI diagnostic codes by a third party
with appropriately executed business associate
agreements with the participating health systems.
The ICD-9 codes for infections of skin and subcu-
taneous tissue included 680.x (carbuncle and furun-
cle), 681.x (cellulitis and abscess of finger and toe),
or 682.x (other cellulitis and abscess). The 680.x
codes are purulent infections that can be drained
(hereafter called “purulent infections”), whereas
the 681.x and 682.x codes refer to cellulitis that may
or may not have a purulent (abscess) component,
and thus may or may not be amenable to a drainage
procedure (hereafter called “cellulitis with or with-
out purulence”). Additional data elements neces-
sary for this study were also provided for each case
and included procedure data, culture results, pre-
scribed medications, and certain demographic data
(nonidentifiable). De-identified data were provided
to the research team for analysis. Because the data
were abstracted electronically and were de-identi-
fied before reaching the research team, no patient
consents were required.

Analyses
Descriptive statistics including frequencies and
percentages characterized the historical and inter-
vention data. For the primary outcomes, bivariate
�2, Student t tests, and Fisher exact tests were
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conducted to compare preintervention and inter-
vention electronic chart audit data. Generalized
Estimating Equations (GEE) with exchangeable
variance-covariance structures were used to model
the odds of a patient receiving a culture, a drainage
procedure, an antibiotic, and an agent that typically
covers MRSA strains (trimethoprim-sulfamethoxa-
zole, doxycycline or minocycline, clindamycin, lin-
ezolid) while accounting for correlations due to
clustering of patients within providers. Indepen-
dent variables included in the models were sex,
child or adult status, the presence of diabetes, a
history of previous skin infection, the health care
system through which services were received, and
the specialties of the providers who delivered the
services.

A longitudinal growth model was used to deter-
mine whether evidence existed for the increasing
use of antibiotics or agents that typically cover
MRSA strains across the population of patients
served during the November 2007 through Octo-
ber 2008 historical control period. To hold con-
stant the impact of the historical data, a piecewise
GEE model was used to determine whether the
odds of antibiotics generally and ones that typically

cover MRSA strains use were greater during the
intervention period.

Results
The electronic chart audit resulted in a total of 4518
SSTI cases during this study, including 3112 during
the preintervention period and 1406 cases during the
intervention. The lower number of cases during the
intervention was in part because the intervention
period was 6 to 7 months, whereas the preinterven-
tion period was 12 months. The demographics of
the cases are presented below (Table 1).

In total, there were 316 cultures that were pos-
itive for S. aureus in the two systems, of which 208
(65.8%) were MRSA. MRSA was highly prevalent
in both systems before the intervention and did not
substantially change during the intervention pe-
riod.

Univariate Analysis of SSTIs
The univariate findings for procedures and cultures
were performed only on purulent infections
(680.x). The majority of cellulitis with or without
purulence cases (681.x-682.x codes) are likely cel-
lulitis without purulence, for which procedures and

Table 1. Characteristics of All Skin and Soft Tissue Infection Cases (680.x - 682.x) in Both Health Systems for the
Preintervention and Intervention Periods

Texas Clinics North Carolina Clinics Combined

Pre
n (%)

Interv
n (%)

p
value*

Pre
n (%)

Interv
n (%)

p
value*

Pre
n (%)

Interv
n (%)

p
value*

Total number of cases 1870 643 — 1242 763 — 3112 1406 —
Children/adolescents 351 (18.77) 81 (12.60) .0003 415 (33.41) 258 (33.81) .8539 766 (24.61) 339 (24.11) .7155
Mean age 42.83 46.84 .0002 39.65 40.57 .4858 41.56 43.44 .0267
Female 1025 (54.81) 346 (53.81) .6596 674 (54.27) 419 (54.91) .7774 1699 (54.6) 765 (54.41) .9077
Clinician specialty†

FM 764 (40.86) 264 (41.06) .9284 396 (31.88) 213 (27.92) .0607 1160 (37.28) 477 (33.93) .0301
IM 597 (31.93) 185 (28.77) .1362 408 (32.85) 293 (38.4) .0114 1005 (32.29) 478 (34) .2591
Peds 153 (8.18) 37 (5.75) .0446 314 (25.28) 203 (26.61) .5106 467 (15.01) 240 (17.07) .0772
IM and Peds 81 (4.33) 27 (4.2) .8864 0 (0) 0 (0) - 81 (2.6) 27 (1.92) .1644
Midlevel 236 (12.62) 108 (16.8) .0079 124 (9.98) 54 (7.08) .0263 360 (11.57) 162 (11.52) .9642

Clinical features
Diabetes 270 (14.44) 123 (19.13) .0047 229 (18.44) 145 (19) .7521 499 (16.03) 268 (19.06) .0121
Fever 2 (0.11) 2 (0.31) .2628 7 (0.56) 3 (0.39) .5989 9 (0.29) 5 (0.36) .7100
Previous case SSTI 321 (17.17) 114 (17.73) .7445 123 (9.9) 150 (19.66) �.0001 444 (14.27) 264 (18.78) .0001

*P values only calculated for proportions or mean values using Pearson �2 tests, Fisher exact test for small cells, and t tests for
continuous variables.
†FM, family medicine; IM, internal medicine; Peds, pediatrics; IM and peds (double-boarded in internal medicine and pediatrics); Pre,
preintervention period; Interv, intervention period; Midlevel, nurse practitioner or physician assistant; SSTI, skin and soft tissue
infection.
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cultures would not be indicated. In the intervention
period, there was a significant decrease in the pro-
cedure rate in North Carolina clinics and the com-
bined systems, but not in Texas clinics (Table 2).
Overall, the procedure and culture rates were low.

For antibiotic usage and antibiotic choice
(whether MRSA was covered when antibiotics were
prescribed), the univariate analysis was performed
separately on purulent infections (680.x, Table 2)
and cellulitis with or without purulence (681.x-
682.x, Table 3) to assess rates of prescribing. (1) any
antibiotic and (2) antibiotics that typically cover
MRSA infections. This decision to perform sepa-
rate analyses was based on the CDC recommenda-
tion to consider no antibiotics for adequately
drained purulent infections, but if antibiotics are
used, to select agents that cover MRSA. In contrast,
the majority of cellulitis with or without purulence
infections are cellulitis only for which antibiotics
are clearly indicated, but coverage for MRSA is less
imperative, according to the CDC guidelines.
Compared with the preintervention period, during
the intervention period, antibiotic use increased in

the combined systems for both ICD-9 groupings
(Tables 2 and 3). Interestingly, in cellulitis with or
without purulence, the proportion of antibiotics
that typically covered MRSA strains increased sig-
nificantly in North Carolina clinics and the two
systems combined, with a trend for increased
MRSA coverage in Texas clinics.

Multivariate Analyses
The multivariate analysis, when adjusted for pa-
tient demographic and clinical characteristics, re-
vealed a number of patterns. The intervention had
no significant effect on the number of cultures
obtained or the number of drainage procedures
performed, although there was a trend for a de-
crease in procedures. However, the intervention
more than doubled the odds of a provider prescrib-
ing antibiotics, including an increase in agents to
treat MRSA, for purulent infections. Other signif-
icant associations in purulent cases included that
patients treated by mid-level clinicians had a higher
odds of having their infection cultured compared
with family physicians, men were more likely to

Table 2. Preintervention and Intervention Rates for Procedures, Cultures, Prescribed Antibiotics, and Methicillin-
resistant Staphylococcus aureus (MRSA) Covering Antibiotics of Purulent Skin and Soft Tissue Infections (680.x)

Texas Clinics North Carolina Clinics Combined

Pre
n (%)

Interv
n (%)

p
value*

Pre
n (%)

Interv
n (%)

p
value*

Pre
n (%)

Interv
n (%)

p
value*

Total 680.x cases 118 46 175 102 293 148
Procedures† 2 (1.69) 2 (4.35) .3225 28 (16.00) 5 (4.90) .0060 30 (10.24) 7 (4.73) .0488
Culture 21 (17.8) 3 (6.52) .0665 29 (16.57) 18 (17.65) .8181 50 (17.06) 21 (14.19) .4378
Antibiotics prescribed 63 (53.39) 32 (69.57) .0594 44 (25.14) 37 (36.27) .0495 107 (36.52) 69 (46.62) .0408
MRSA-covering antibiotics‡ 34 (53.97) 18 (56.25) .8328 9 (20.45) 14 (37.84) .0839 43 (40.19) 32 (46.38) .4175

*P values from Pearson �2 tests, Fisher exact test for small cells, and t tests for continuous variables.
†Procedures, incision and drainage only.
‡Trimethoprim-sulfamethoxazole, doxycycline or minocycline, clindamycin, Linezolid.

Table 3. Prescribed Antibiotics and Methicillin-resistant Staphylococcus aureus (MRSA) Covering Antibiotics for
Cellulitis and Abscess Skin and Soft Tissue Infections (681.x - 682.x)

Texas Clinics North Carolina Clinics Combined

Pre
n (%)

Interv
n (%)

p
value*

Pre
n (%)

Interv
n (%)

p
value*

Pre
n (%)

Interv
n (%)

p
value*

Total number of 681.x -
682.x cases

1752 597 1067 661 2819 1258

Antibiotics prescribed 738 (42.12) 368 (61.64) �.0001 265 (24.84) 202 (30.56) .0092 1003 (35.58) 570 (45.31) �.0001
MRSA-covering antibiotics† 289 (39.16) 166 (45.11) .0582 49 (18.49) 56 (27.72) .0179 338 (33.7) 222 (38.95) .0366

*P values from Pearson �2 tests, Fisher exact test for small cells, and t tests for continuous variables.
†Trimethoprim-sulfamethoxazole, doxycycline or minocycline, clindamycin, Linezolid.
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have drainage procedures and cultures, and patients
with diabetes had lower odds of having had antibi-
otics prescribed (Table 4). For both purulent infec-
tions and cellulitis with or without purulent infec-
tions, patients in the Texas clinics had higher odds
of receiving antibiotics and these agents were more
likely to cover MRSA, compared with patients in
the North Carolina clinics (Tables 4 and 5). From
the longitudinal growth model analysis, secular
changes did not account for the increase in antibi-
otic use or agents that typically cover MRSA strains
during the intervention in purulent cases.

Among cellulitis with or without purulence
cases, the piecewise GEE model indicated that the
intervention resulted in an increase in antibiotic
and agents that typically cover MRSA strains (Ta-
ble 5, “Intervention Period Monthly Change”).
However, in contrast to purulent infections, a sig-
nificant secular increase in antibiotics and antibiot-
ics that cover MRSA was also found during the
historical period (Table 5, “Historical Period
Monthly Change”). There was a 12% per month
increase in the odds of receiving an antibiotic and a
13% per month increase in the odds of receiving an
agent that typically cover MRSA strains during the
intervention period. These increases were only 5%
and 4%, respectively, during the historical period.
Despite the greater monthly increase during the
intervention period, this increase was not statisti-
cally significant compared with the historical
monthly increase (p � .0539 for antibiotics and p �
.1220 for agents that typically cover MRSA strains).
Therefore, it is possible this increase in antibiotic
use may have resulted from a secular trend rather
than the intervention.

Discussion
The intervention was designed to optimize treat-
ment for SSTIs consistent with the CDC CA-
MRSA guidelines. Specifically, we looked for
changes in rates of I & D procedures performed,
cultures obtained and use of antibiotics that cov-
ered MRSA. When 3112 preintervention SSTI
cases were compared with 1406 intervention-pe-
riod cases, overall procedure and culture rates were
low. A trend toward a decrease in the overall pro-
cedure rate was observed. Unmeasured clinical
considerations, such as lesion size, depth, and de-
gree of fluctuance may drive decisions about drain-
age procedures more than the suspected etiology of Ta
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the infection. If true, then an intervention aimed at
increasing MRSA awareness might not be expected
to increase procedure rates. It is possible that in-
creasing awareness of MRSA across the population
may have resulted in patients presenting earlier in
the course of their illness over time during the
intervention period, compared with the preinter-
vention period. Because early purulent infections
are less likely to need drainage procedures, this
might explain the trend toward a decrease in pro-
cedure rates during the intervention. In this con-
text, it is interesting to note that men were twice as
likely to receive a drainage procedure; perhaps this
is because men are less likely to see a doctor for any
complaint and may present later in the course of an
SSTI. Finally, based on discussions with providers
regarding this quality improvement (QI) activity,
we expected the procedure rate to be substantially
higher, suggesting the possibility of data capture
problems. Reasons for this may include: the clini-
cian does not bill for it (this may be more common
for aspiration procedures which are a more minor
procedure); the patient is referred to a specialist or
emergency department and a procedure is subse-
quently performed but not captured in the primary
care office; and the intervention period coincided
with the peak of the 2009 H1N1 influenza epi-
demic when practices reported very high patient
volumes, resulting in deferred procedures when-
ever clinically feasible. If the majority of procedures
were not captured, then the trend toward a de-

crease in the procedure rate may be a spurious
finding. Future studies could investigate the poten-
tial discrepancy between procedures performed
compared with electronic data capture, such as by
using point of care data collection by the clinician
or other staff as the “gold standard.”

The CDC recommends that providers culture
all purulent infections, but the intervention did not
increase culture rates significantly. Cultures are im-
portant for MRSA disease surveillance, yet the cul-
ture may have little impact on the care of an indi-
vidual patient, especially if antibiotics that typically
cover MRSA strains will be prescribed anyway.
Providers may be more aware of increasing MRSA
prevalence, so it may be reasonable to expect little
or no change in clinician behavior on drainage
procedures due to the intervention (and therefore
culture rates, which are tied to drainage proce-
dures), because that is already standard of care.
Finally, similar to the discussion of procedure rates
above, culture rates were unexpectedly low and
likely were not fully captured in the electronic
dataset, and significant changes in the culture rate
could be missed. Interestingly, the culture rate was
higher than the procedure rate, which suggests that
in some cases, cultures may have been obtained
from spontaneous drainage even though there was
no procedure performed.

CDC guidelines recommend I & D as the pri-
mary treatment for purulent infections and when
systemic antibiotics are used, they should cover

Table 5. Among 681.x-682.x Cases, Odds Ratios for Prescribed Antibiotics and Prescribed Methicillin-resistant
Staphylococcus aureus (MRSA) Covering Antibiotics (n � 4077)

All Antibiotics MRSA-Covering Antibiotics†

Variable Odds Ratio

95% Wald
Confidence

Limits P Value Odds Ratio

95% Wald
Confidence

Limits P Value

Intervention period monthly change 1.1221 1.0714 1.1752 �.0001 1.1268 1.0565 1.2019 .0003
Historical period monthly change 1.0501 1.0241 1.0767 .0001 1.0438 1.0089 1.0799 .0136
Child or adolescent (age � 18) 1.1338 0.9047 1.4210 .2755 0.7845 0.5511 1.1167 .1779
Male 1.0992 0.9767 1.2371 .1167 1.1435 0.9737 1.3429 .1021
Previous case of MRSA 0.8764 0.6987 1.0993 .2539 0.8355 0.6147 1.1354 .2508
Texas clinics patient 2.9726 2.2745 3.8848 �.0001 4.0343 2.7350 5.9507 �.0001
Diabetes 0.8955 0.7360 1.0896 .2704 0.8865 0.6913 1.1368 .3425
Specialty: IM vs. FM 0.8660 0.6098 1.2300 .4217 0.6932 0.4415 1.0883 .1113
Specialty: Midlevel vs. FM 1.0596 0.6324 1.7753 .8260 0.9362 0.5464 1.6040 .8103
Specialty: Peds vs. FM 1.1712 0.8283 1.6559 .3713 1.7698 1.0955 2.8589 .0197

†Trimethoprim-sulfamethoxazole, doxycycline or minocycline, clindamycin, linezolid.
*IM, internal medicine; FM, family medicine; Peds, pediatrics; Midlevel, nurse practitioner or physician assistant; SSTI, skin and soft
tissue infection.
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MRSA. Antibiotics are recommended for the treat-
ment of cellulitis; however, the CDC notes that the
role of MRSA in cellulitis is uncertain. Compared
with the preintervention period, during the inter-
vention period, antibiotic use increased signifi-
cantly for purulent infections, and the proportion
of prescribed antibiotics that typically covered
MRSA strains also increased significantly. How-
ever, for cellulitis with or without purulence infec-
tions, the increases found were possibly due to
secular trends. The increasing prevalence of MRSA
or increased awareness of its prevalence may have
influenced clinicians to change their prescribing
behaviors, including prescribing more often, as well
as preferentially selecting antibiotics that typically
cover MRSA strains.

Limitations
Data
Although data were extracted electronically from
EHRs, there are limitations with regard to the
accuracy and completeness of the data. As discussed
in the Methods, there are potential inaccuracies in
identifying purulent versus nonpurulent infections
based on ICD-9 codes, both because the codes
themselves overlap, and because clinicians may
code inaccurately. Billing codes were used to de-
termine if a procedure was done, but there may be
inaccuracies in the data due to billing data being
separate from EHR data. EHRs allow for manual
entries of prescribed drugs and can contain mis-
spellings, incomplete words, or non-standard en-
tries, and thus we may have missed detecting some
antibiotics. Also, handwritten prescriptions for an-
tibiotics could have been missed. Although we do
not believe these data limitations were different
during the preintervention and intervention peri-
ods, it is possible, for example, that providers who
were not billing as much for procedures in the
historical period increased their coding during this
QI project (or vice versa).

Intervention
The study team for this QI project was based in
Kansas and Colorado, remote from where the in-
tervention was conducted in North Carolina and
Texas. Although there was a study advocate for
each system, there was not an identified site direc-
tor at each clinic. Thus, we are uncertain of the
uptake of the intervention, though we regularly
followed up with our study advocates regarding the

uptake of the intervention components across the
systems.

There was a potential ceiling effect for benefit
from the intervention, since the prevalence of
MRSA was already present in two-thirds of cases
before the start of the intervention. This interven-
tion may demonstrate greater benefit in clinics or
systems where MRSA is less prevalent.

Finally, the intervention consisted of provider
education, a ready-made I & D kit, and point of
care informational materials for providers and pa-
tients. Although the intervention resulted in an
increase in antibiotic use and the use of MRSA
antibiotics specifically for purulent infections, we
cannot state with certainty which component(s)
contributed to these findings.

Study Design
This study used a before-after design. Compared
with a randomized trial, secular trends could ac-
count for some of the findings. For example, anti-
biotic use for SSTIs may have been increasing in
these clinical systems in the time interval between
the historical period and the intervention period,
independent of the effect of the intervention itself.
However, by using the piecewise GEE model, it
was determined that secular changes could account
for the findings in cellulitis with or without puru-
lence cases, but not for purulent infections. Addi-
tionally, when multiple tests on related outcomes
are assessed, it is expected that a number of them
could be significant. Because of this, p-values are
reported rather than correcting for multiple test-
ing.

Conclusion
For purulent infections, this intervention in the
management of SSTIs, consisting of point-of-care
patient and provider MRSA materials, a ready-
made I & D kit, and clinician education, resulted in
increased use of antibiotics, including antibiotics
that typically cover MRSA strains, but did not sig-
nificantly increase the use of recommended proce-
dures and cultures. The intervention is replicable
and portable, and may improve antibiotic selection
for SSTIs.

The authors of this report are responsible for its content. State-
ments in the report should not be construed as endorsement by
the Agency for Healthcare Research and Quality or the US
Department of Health and Human Services.
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