Treating CA-MRSA Infections:
A Review of Antibiotic Therapy
Selection and Patient Treatment

Outcomes at a VA Institution
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A retrospective chart review evaluated the antibiotic susceptibility profiles
of community-acquired methicillin-resistant Staphylococcus aureus isolates
at the Southern Arizona VA Health Care System.

ethicillin-resistant Staphy-

lococcus aureus (MRSA)

infections traditionally

have been associated
with the hospital setting. Recently,
however, an increasing number of
patients are acquiring MRSA in the
community setting, hence the term
“community-acquired MRSA (CA-
MRSA).” Between 2001 and 2004,
the prevalence of MRSA among
patients with skin and soft tissue
infections (SSTIs) at a Los Angeles in-
stitution increased from 29% to 64%.!
Although CA-MRSA infections usu-
ally present as SSTIs, the incidence
of invasive CA-MRSA infections is
increasing. A recent study estimated
this incidence to be about 14% of all
CA-MRSA infections.?

The rate of MRSA colonization in
the general population is estimated
to be between 0.2% and 2.8%.> Nasal
swab cultures are obtained from all
patients admitted to the South-
ern Arizona VA Health Care System
(SAVAHCS)—a practice that began in
2000, prior to our study period.

Dr. Edwards and Ms. Barreuther are both ambu-
latory care clinical pharmacists in the pharmacy
service at the Southern Arizona VA Health Care
System in Tucson, Arizona.

CA-MRSA accounts for more
than 50% of the Staphylococcus au-
reus isolates in SSTIs.* Risk factors
for CA-MRSA include skin trauma,
incarceration, sharing equipment that
has not been cleaned or laundered
between users, and physical contact
with others who have MRSA colo-
nization or infection. Many patients
who have CA-MRSA have no risk fac-
tors. Common pharmacologic treat-
ment for SSTIs has been beta-lactam
antibiotics; however, CA-MRSA iso-
lates are resistant to these agents.’
Studies by Moran and colleagues®and
Ruhe and colleagues’ have shown
that a large number of patients—57%
and 41%, respectively—were pre-
scribed an empiric antibiotic for
CA-MRSA to which the isolate was
resistant.

Most localized SSTIs can be
managed with simple incision and
drainage (I&D) and do not require
antibiotic treatment. Per the 2005
Practice Guidelines for Management
of SSTIs, antibiotic therapy may be
indicated in SSTIs if the infection is
larger than 5 cm in size or if a patient
has signs of a systemic infection (tem-
perature > 101°F or pulse rate > 100
beats/min).> CA-MRSA strains gen-

erally are sensitive to trimethoprim/
sulfamethoxazole (TMP/SMX), tet-
racyclines, and clindamycin.® These
agents usually are considered first-line
pharmacologic therapy for CA-MRSA
if antibiotics are warranted. Clinda-
mycin has been shown to be effective
against CA-MRSA, but inducible re-
sistance is possible. A key indicator
for inducible clindamycin resistance
is when the MRSA isolate is suscep-
tible to clindamycin but resistant to
erythromycin on initial testing.’

Current antibiograms at the
SAVAHCS do not include antibiotic
susceptibility profiles for CA-MRSA
to assist providers in choosing ap-
propriate empiric antibiotic therapy.
Given the lack of clear-cut guidelines
for pharmacologically treating pa-
tients who present with CA-MRSA
at the time of our study, we con-
ducted a retrospective chart review
of the antibiotic therapy selected for
patients during a 1-year period at our
institution.

Our primary study objectives in-
cluded evaluating antibiotic suscep-
tibility profiles of CA-MRSA isolates,
determining if the prescribed antibi-
otic therapy was appropriate based on
the duration of treatment and correla-
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tion with microbiology results, and
evaluating the treatment outcomes
of patients. Our secondary objectives
included assessing nasal swab results
to determine an association between
MRSA colonization and active infec-
tions. We also sought to determine
the need for provider education re-
garding susceptibility profiles for CA-
MRSA at the SAVAHCS and treatment
outcomes of CA-MRSA infections.

METHODS

We conducted our retrospective
study at the SAVAHCS with approval
from the investigational review board
at the University of Arizona and the
Research and Development Commit-
tee at the SAVAHCS, both in Tucson,
Arizona. The SAVAHCS is a 250-
bed, tertiary-care, academic hospital
with several associated ambulatory
care clinics. Patients with an Interna-
tional Classification of Diseases, Ninth
Revision (ICD-9) code for MRSA be-
tween October 1, 2006, and October
1, 2007, were screened for inclusion.
We used an electronic chart to extract
information relating to the CA-MRSA
infection.

Patients were included if a diagno-
sis of MRSA was made in the outpa-
tient setting, as noted by primary care
providers or emergency department
providers, or by a culture that tested
positive for MRSA within 48 hours
after hospital admission, as these met
the definition of CA-MRSA. Patients
were excluded if they were younger
than age 18 years or older than age
90 years at the time of diagnosis or if
they had any risk factors for hospital-
acquired MRSA. These risk factors in-
cluded having been hospitalized or
admitted to a long-term care facility,
or having received dialysis or surgery
within a year of diagnosis; having an
indwelling catheter or medical device
that passed through the skin into the
body at the time of culture; or having

ever had a medical history of MRSA
infection or colonization.

An appropriate duration of ther-
apy for most CA-MRSA infections is
7 to 14 days. Treatment failure was
defined as documented worsening
signs of infection (including ery-
thema, edema, tenderness, purulent
drainage, increase in white blood cell
count, or temperature > 100.4°F) at
least 2 days after initial treatment,
performance of an additional 1&D
procedure, need for subsequent hos-
pital admission, or persistence of
MRSA-positive microbiology culture
from the original site of infection

© 2011. Joe Gorman

after completion of antibiotic therapy:
Successful outcomes were defined as
resolution of signs or symptoms of
infection. If patients did not have a
documented treatment failure in their
chart, a successful outcome was as-
sumed.

To achieve the goals of our second-
ary objectives, we assessed available
nasal swab cultures for patients in-
cluded in our study.

RESULTS

A total of 213 patients were identified
as having an ICD-9 code for MRSA in
their medical chart; of these, 40 pa-
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tients with 41 episodes of CA-MRSA
were included in the study. (Two
separate SSTIs were concurrently
diagnosed in 1 patient. Both infec-
tions were included in this study, and
cultures revealed that the 2 infections
had different microbiology suscepti-
bility profiles.) Figure 1 summarizes
the disposition of study patients and
reasons for exclusion. The mean age
of the patients included was 59 years
(range, 30 to 90 years), and 95%
were men. Most (90%) of the infec-
tions were SSTIs (abscess, n = 16; fu-
runcle, n = 10; cellulitis, n = 5; other,
n = 6), while the other 10% were in-
vasive infections (urinary tract infec-
tion [UTI], n = 2; pneumonia, n = 1,
and bacteremia, n = 1). Most infec-
tions (n = 27; 67.5%) were diagnosed
in the outpatient setting, whereas, 13
infections (32.5%) were diagnosed
within 48 hours after patients’ hospi-
tal admission.

Beta-lactams were the most com-
mon empiric antibiotic prescribed for
CA-MRSA infections (Figure 2), with
cephalexin being the most commonly
prescribed. Two patients (5%) were
not prescribed antibiotic therapy as
initial treatment. Fourteen patients
(39%) with SSTIs received I&D as
sole initial treatment or in combina-
tion with antibiotics.

Four patients had microbiology
cultures drawn at non-VA hospitals,
as such, their susceptibility profiles
were not available in the electronic
chart; however, these patients did
receive their antibiotic therapy from
the SAVAHCS. Microbiology cultures
from the site of infection were avail-
able for 37 of the 41 episodes of CA-
MRSA. MRSA susceptibilities were as
follows: All isolates were susceptible
to TMP/SMX (37 of 37), gentamicin
(37 of 37), vancomycin (37 of 37),
and nitrofurantoin (2 of 2); 77% were
susceptible to clindamycin (27 of 35);
19% were susceptible to fluoroquino-
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213 patients with ICD-9 code for MRSA

4/\

Excluded
173 patients

40 patients with 41 episodes of CA-MRSA

Included

v

admission
e Within 1 year prior to diagnosis:
— 45 patients hospitalized
— 21 patients underwent surgery
- 6 patients had dialysis

e 57 patients with no active MRSA

¢ 1 patient > age 90 years

¢ 10 infections diagnosed > 48 hours after hospital

— 2 patients resided in long-term care facilities

¢ 30 patients had medical history of MRSA infection
¢ 1 infection diagnosed outside inclusion time frame

Figure 1. Inclusion and exclusion criteria for study patients. CA-MRSA = community-
acquired methicillin-resistant Staphylococcus aureus; ICD-9 = International Classification
of Diseases, Ninth Revision; MRSA = methicillin-resistant Staphylococcus aureus.
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Figure 2. Empiric antibiotic therapy. Abx = antibiotic; B-lactam = beta-lactam;

TMP/SMX = trimethoprim/sulfamethoxazole.

lones (7 of 37); and 8.5% were sus-
ceptible to erythromycin (3 of 35).
Nitrofurantoin was included only in
the susceptibility profiles of the 2 pa-
tients who had UTIs.

After microbiology results became
available, 47% of patients had their

antibiotic therapy tailored to corre-
late with microbiology results. This
change allowed for 70% of all patients
being treated to receive an antibiotic
to which their isolate was susceptible.
Figure 3 shows the tailored therapies.
Five percent of patients (n = 2) re-
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Figure 3. Tailored therapy. Abx = antibiotic; 1&D = incision and drainage; (R) = resistant;
(S) = susceptible; tx = treatment; Unavail. Micro. = unavailable microbiology results.

ceived no antibiotic therapy for their
infection.

The usual duration of antibiotic
therapy for CA-MRSA infections is
between 7 and 14 days. Seventy per-
cent of patients (n = 28) received an-
tibiotics for an appropriate duration.
Three patients received antibiotics for
less than 7 days, 5 patients received
antibiotics for more than 14 days,
and 2 patients received antibiotics for
an unknown period of time, as these
patients did not have their antibiotic
prescription filled at the VA. Varia-
tions in treatment duration were due
to provider preference when prescrib-
ing antibiotics.

Treatment outcomes were assessed
with the treatment used, and success-
ful outcomes and treatment failures
are depicted in Figure 4. A total of
29 patients (72.5%) had successful
outcomes. Five patients (12.5%) had
a successful outcome while being
treated with an antibiotic to which
their MRSA isolate was resistant. Two
patients did not receive antibiotic
therapy and both had successful out-
comes. Eleven patients (27.5%) had

treatment failures. Nine of these 11
patients received antibiotics to which
their MRSA isolate was susceptible; 5
of which were treated with clindamy-
cin. All of those isolates were clinda-
mycin susceptible and erythromycin
resistant in the initial susceptibility
profile. The other 4 patients were
treated with TMP/SMX (n = 2) and
intravenous (IV) vancomycin (n = 2).
All patients who had treatment fail-
ures with susceptible antibiotics were
treated for an appropriate duration.
Patients whose infections were
diagnosed in the inpatient setting
(32.5%) had nasal swab cultures per-
formed. Of those patients, 54% were
negative for nasal colonization.

DISCUSSION

This study showed that CA-MRSA
isolates were resistant to the pre-
scribed empiric antibiotic in most
patients, which is consistent with
the results found by Moran and col-
leagues.® This finding suggests a
need to reconsider empiric antibiotic
choices when CA-MRSA is suspected.
This study also showed the percent-

age of isolates that were susceptible to
commonly prescribed antibiotics for
CA-MRSA, with 100% of the isolates
susceptible to TMP/SMX and 77%
susceptible to clindamycin. These
findings can be used to educate pro-
viders about susceptibility patterns
of CA-MRSA at the SAVAHCS and
can assist them in choosing antibi-
otic therapy. If a patient is an appro-
priate candidate for treatment with
TMP/SMX, it should be considered
as first-line therapy over clindamycin
because of TMP/SMX’s higher suscep-
tibility rate.

The duration of antibiotic therapy
was appropriate in 70% of patients
included in the study. This finding
suggests that providers may need to
be educated about the usual duration
of treatment for CA-MRSA infections.

Seven patients (17.5%) had suc-
cessful outcomes with no treatment,
with I&D alone, or with an antibi-
otic to which their CA-MRSA isolate
was resistant. These outcomes reveal
that antibiotic therapy may not be
necessary for all CA-MRSA infec-
tions. Treatment failures were more
prevalent in patients who were pre-
scribed an antibiotic to which their
CA-MRSA isolate was susceptible as
opposed to resistant. This could be
the result of induced clindamycin re-
sistance, because 5 of 9 patients who
had treatment failures were treated
with clindamycin and were suscep-
tible to clindamycin on initial micro-
biology susceptibilities but resistant
to erythromycin, as demonstrated by
Siberry and colleagues.’ Inducible
resistance should be considered as a
possibility prior to prescribing clinda-
mycin, especially if the MRSA isolate
is clindamycin susceptible and eryth-
romycin resistant on the initial mi-
crobiology susceptibility profile. This
may be another reason to consider
TMP/SMX over clindamycin for the
treatment of CA-MRSA.

Continued on page 20
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Continued from page 18
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Figure 4. Treatment outcomes. Abx = antibiotic; I&D = incision and drainage; (R) = resistant; (S) = susceptible; tx = treatment; Unavail.

Micro. = unavailable microbiology results.

Poor adherence to antibiotics
may have been a reason for treat-
ment failures in the outpatient set-
ting. As this was a retrospective
chart review, only the intended du-
ration of the antibiotic could be as-
sessed, not each patient’s adherence.
A possible reason for treatment fail-
ure in patients who received TMP/
SMX could be the dose that was used
(1 double-strength tablet twice daily).
One reference recommends a dose of
up to 2 double-strength tablets twice
daily for SSTIs caused by CA-MRSA.>
The 2 patients who had treatment
failures on IV vancomycin likely had
more severe infections. One of these
patients required a longer course
(4 weeks total) of vancomycin, and
the other required an additional 1&D
before treatment was successful.

Forty-six percent of patients who
had a nasal swab culture performed
tested positive for colonization,
which is higher than the estimated
colonization rate (0.2% to 2.8%) for
the general population.* However, be-

cause of the small percentage of pa-
tients who had nasal swab cultures
obtained in this study, a clear asso-
ciation cannot be made between hav-
ing an active CA-MRSA infection and
being colonized with MRSA.

Study limitations

Limitations to this study include the
retrospective design and small sam-
ple size. Also, an electronic chart was
used to extract all data and the docu-
mentation in the chart may not have
been complete or accurate. For exam-
ple, patients who were included may
have had risk factors for hospital-
acquired MRSA that were not docu-
mented. Adherence to antibiotics also
was not evaluated, and nonadherence
could have contributed to treatment
failures. Furthermore, patients were
not observed for a uniform duration
of time. There may have been treat-
ment failures after the last docu-
mented follow-up, or patients may
have gone to non-VA hospitals or
clinics for follow-up. Patients who

had no documented follow-up were
assumed to have had successful out-
comes with their initial treatment.

CONCLUSION

Our retrospective chart review
showed that antibiotic therapy may
not be necessary for all CA-MRSA in-
fections. If antibiotics are warranted,
empiric therapy should include an
antibiotic that has a high susceptibil-
ity rate, such as TMP/SMX, as found
in our study’s results. The clinda-
mycin failure rate may have been
due to inducible resistance, and this
should be considered prior to pre-
scribing clindamycin. In our study,
no clear association was found be-
tween having an active MRSA infec-
tion and MRSA nasal colonization.
Our study was used to educate pro-
viders regarding the susceptibility
patterns and treatment outcomes for
CA-MRSA, and also was used, in part,
to help develop guidelines to restrict
the use of clindamycin for SSTIs at
the SAVAHCS. [
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