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Abstract 

 

Prevalence, Severity, and Treatment of CA-MRSA Skin and Soft Tissue 

Infections in 10 Outpatient Clinics in Texas 

 

 

Nicolas Adrian Forcade, M.S.Phr. 

The University of Texas at Austin, 2011 

 

Supervisor:  Christopher R. Frei 

 

The purpose of this thesis was to quantify the prevalence, measure the severity, and 

describe treatment patterns in patients who present to medical clinics in Texas with 

community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA) skin and 

soft-tissue infections (SSTI). Ten clinics participated in this prospective, community-

based study. Clinicians consented patients and collected clinical information, pictures, 

and wound swabs; data were processed centrally. MRSASelect™ was used for 

identification. Susceptibilities were determined via Etest®. The results are as follows. 

Overall, 73/119 (61%) patients had CA-MRSA. Among these, 49% were male, 79% were 

Hispanic, and 30% had diabetes. Half (56%) of the lesions were ≥ 5 cm in diameter. Most 

patients had abscesses (82%) and many reported pain scores of  ≥ 7/10 (67%). Many 

presented with erythema (85%) or drainage (56%). Most received incision and drainage 

(I&D) plus an antibiotic (64%). Antibiotic monotherapy was frequently prescribed: 



 vii 

sulfamethoxazole/ trimethoprim (SMX/TMP) (78%), clindamycin (4%), doxycycline 

(2%), and mupirocin (2%). The rest frequently received SMX/TMP in combination with 

other antibiotics. SMX/TMP was commonly administered as one double-strength tablet 

twice daily. Isolates were 93% susceptible to clindamycin and 100% susceptible to 

vancomycin, doxycycline, SMX/TMP, and linezolid. We report a predominance of CA-

MRSA SSTIs, favorable susceptibilites, and frequent prescribing of SMX/TMP in 

primary care clinics located in South Texas. 
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CHAPTER 1 

Literature Review: Antibiotics as Adjuncts to Incision and Drainage in 

Purulent CA-MRSA Skin and Soft Tissue Infections 

INTRODUCTION 

 The incidence of skin and soft tissue infections (SSTIs) has increased 

dramatically since the early 1990s.
1
 Methicillin-sensitive Staphylococcus aureus (MSSA) 

and group A streptococci (GAS) have historically comprised the majority of SSTIs; 

however, methicillin-resistant S. aureus (MRSA) is now the predominant cause of these 

infections.
2
 The emergence of community-acquired MRSA (CA-MRSA) has driven the 

rise in SSTIs, particularly those with accompanying purulence.
3
 

 Incision and drainage (I&D) is the main intervention for purulent SSTIs that 

possess drainable foci; few would argue against this intervention. In contrast, prescribing 

empiric antibiotics for purulent SSTIs has been controversial since 1951 when Ellis first 

stated that penicillin did not affect the healing rate of skin abscesses when prescribed 

after I&D.
4
 National guidelines reserve adjunctive antibiotics for more severe or 

complicated cases, including patients with co-morbidities.
5,6

 Despite these 

recommendations, practitioners are reluctant to rely on I&D alone for these types of 

infections in the age of CA-MRSA.
3,7

 Furthermore, prescribing patterns for purulent 

SSTIs have shifted from predominately beta-lactam antibiotics to antibiotics that possess 

in vitro activity against CA-MRSA, most commonly, clindamycin, doxycycline, and 

sulfamethoxazole/trimethoprim (SMX/TMP).
1
 Unfortunately, there is conflicting 

evidence regarding this practice.
8-20 

This review appraises currently available literature 
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that examines whether or not antibiotics provide added benefit to I&D alone for purulent 

CA-MRSA SSTIs. 

 

RISE OF CA-MRSA AS A MAJOR CAUSE OF SSTIS 

 CA-MRSA infections first appeared in the United States (U.S.) during the early 

1990s and have been reported in virtually all healthcare and community settings 

including emergency departments,
3,12,21-22

 family practice and  internal medicine 

clinics,
19-20,23 

general and specialty ambulatory care clinics,
13,16

 long-term care facilities,
24

 

and inpatient settings.
25

 Between 1997 and 2005, the rate of annual ambulatory visits in 

the U.S. for SSTIs increased from 32.1 to 48.1 per 1000 population corresponding to an 

estimated increase of 5.6 million annual visits.
1
 Visits for abscesses and cellulitis 

primarily drove this increase. U.S. emergency departments (EDs) experienced a 

proportionally greater rise with an increase of 1.2 million to 3.4 million annual visits for 

SSTIs.
26

 In addition, U.S. hospital admissions for SSTIs increased 29% from 2000 to 

2004. Pediatric patients have not been spared; annual U.S. hospitalization rates due to 

CA-MRSA SSTIs increased from less than one case per 100,000 to 25.5 cases per 

100,000 in this population from 1996 to 2006.
27 

 In 2006, a survey of eleven EDs reported that S. aureus was responsible for three-

quarters of all purulent SSTIs (n=422), with MRSA causing 59% of these infections.
3
 

USA300, a common CA-MRSA strain, comprised 97% of all MRSA isolates in this 

study;
3
 thereby proving that CA-MRSA contributes greatly to purulent SSTIs. 
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 The Surveillance Network (TSN®), a national surveillance study that analyzed 

data from more than 380,000 inpatient, ICU, and outpatient isolates from 2005 through 

2007, revealed that MRSA was present in almost 60% of all skin and wound cultures.
2
 

Although this study did not differentiate CA-MRSA from hospital-associated MRSA 

(HA-MRSA), the proportion of MRSA isolates obtained from outpatient cultures was 

similar to those from inpatient and ICU settings.  

 To characterize the rise of CA-MRSA over time, Klein et al. analyzed the change 

in the proportion of all MRSA isolates collected from TSN between 1999 and 2006.
28

 

Although the proportion of MRSA isolates increased in both outpatients and inpatients, 

outpatients were disproportionately more affected, as MRSA almost doubled in this 

population (26.8% to 52.4%). 

 

CLINICAL PRESENTATION OF CA-MRSA SSTIS 

 CA-MRSA infections span the spectrum from mild, self-resolving, to rapidly 

progressive, life-threatening disease. These infections often present as painful, fluctuant, 

pus-filled cutaneous lesions, with or without accompanying cellulitis. Approximately 

80% of CA-MRSA infections manifest as mild to moderate purulent SSTIs; these include 

furuncles, carbuncles, abscesses, and purulent cellulitis (cellulitis with exudate from an 

accompanying wound, ulcer, or abscess).
3,5-6,12

 Local signs and symptoms of infection are 

common, although lesions vary considerably with respect to size, depth, location, and 

surrounding area of cellulitis. Although less common, systemic signs and symptoms, such 

as mild fever, chills, or lymphadenopathy, may occur.
5-6 

The contribution of CA-MRSA 
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to nonpurulent SSTIs is uncertain, since it is inherently difficult to obtain culturable 

material from these types of infections. Consequently, the vast majority of CA-MRSA 

data has been derived from studies involving purulent infections. 

 

INCISION AND DRAINAGE (I&D) FOR CA-MRSA SSTIS  

 National guidelines recommend I&D to treat abscesses, carbuncles, large 

furuncles, and cellulitis with drainable foci.
5
 Since CA-MRSA SSTIs frequently manifest 

as drainable, purulent infections, I&D is often indicated.
5,29

 The recommendation for I&D 

is largely based on the general concept of source control, or physical removal of 

infectious foci.
5-6,29

 I&D has consistently been associated with high cure rates for 

purulent SSTIs since the 1950s;
4
 however, no study to date has evaluated the value of 

I&D versus no I&D in a prospective, controlled fashion. Given the widespread use of 

I&D and high cure rate reported in the literature, such a trial would be unethical. 

 Although randomized controlled trials are unlikely to be conducted, recent 

observational studies support the necessity of I&D for purulent CA-MRSA SSTIs. Miller 

et al. reported that patients had an increased risk of non-response at day 30 when I&D 

was not performed for purulent S.aureus SSTIs, including CA-MRSA SSTIs (80% versus 

99%; p<0.01).
30

 Two other studies have also found an increased risk of failure in patients 

who did not undergo I&D compared to those that did. Frei et al.demonstrated that 

patients who did not receive I&D for CA-MRSA SSTI were twice as likely to fail therapy 

compared to those who received I&D (57% versus 29%; p<0.01).
19

 Khawcharoenporn et 

al. also reported an increased risk of treatment failure (Adjusted OR, 4.38; 95% CI, 1.91 
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to 10.05;  p<0.01) in patients who did not receive I&D for cellulitis with accompanying 

abscess; while this study was not limited to only CA-MRSA, it was conducted in a region 

with documented high CA-MRSA prevalence.
20

 

 

ANTIBIOTICS AS ADJUNCTS TO I&D 

 Whereas I&D is an accepted cornerstone of therapy for drainable, purulent 

infections, the use of adjunctive antibiotics is controversial.With the exception of 

purulent cellulitis, current national guidelines de-emphasize empiric antibiotics.
6
 

Antibiotics may be considered in patients with: several local disease, systemic signs and 

symptoms, immunosuppression or co-morbidities (diabetes, HIV, neoplastic disease), 

abscesses in a difficult to drain area (e.g. face), resides in regions with high prevalence of 

MRSA, septic phlebitis, history or presence of risk factors for MRSA, advanced age, and 

previous failure of I&D.
6 

 

Shift in antibiotic prescribing for SSTIs 

 Despite tempered enthusiasm for antibiotics in the guidelines, the medical 

community frequently prescribes adjunctive antibiotic therapy for purulent SSTIs. 

Nationally, 50 to 86% of patients with purulent SSTIs receive antibiotics.
3,7

 Prior to the 

emergence of CA-MRSA, beta-lactam antibiotics were recommended for most SSTIs.
5 

Beta-lactam antibiotics provide coverage for group A streptococcus and MSSA, but not 

MRSA. Climbing rates of SSTIs caused by CA-MRSA, coupled with enhanced virulence 
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of this pathogen, have led to increased prescribing of anti-MRSA antibiotics as adjuncts 

to I&D for purulent infections.  

 Hersh et al. documented a rise in anti-MRSA antibiotic prescriptions for abscess 

and cellulitis from 7% in 1997 to 28% in 2005 among patients in ambulatory settings.
 1

 

The bulk of this increase occurred after 2004, which corresponds to the emergence of 

CA-MRSA SSTIs in the U.S. 
12,22,31

 U.S. emergency departments experienced 

comparable shifts from 1993 to 2005.
26 

Initially, anti-MRSA antibiotics were prescribed 

too infrequently for the investigators to estimate, but by 2005, their use had risen to 

38%.
26 

 Similar trends were reported in patients with culture-proven CA-MRSA at an 

urban specialty outpatient clinic from 1998 to 2005
16 

and in patients from a large tertiary 

care center from 2004 to 2006.
32

 In conclusion, anti-MRSA antibiotics are supplanting 

beta-lactam antibiotics for empiric treatment of SSTIs, especially those with purulence.  

 

Clinical controversy: addressing the great debate 

 Antibiotic prescribing for purulent SSTIs is not devoid of drawbacks as it may 

lead to increased drug costs, antibiotic resistance, and adverse effects; therefore, this 

practice is only warranted if antibiotics provide benefit beyond I&D alone. Purulent CA-

MRSA SSTIs are at the center this debate since the greatest shift in prescribing has 

occurred in these infections. Several studies support
16-20 

or refute 
3,8-15

 adjunctive 

antibiotics for purulent CA-MRSA SSTIs. Unfortunately, this evidence is limited and 

may be insufficient to draw firm conclusions regarding this matter. To address this 

question, we critically appraised the literature via a web-based search of MEDLINE and 
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The Cochcrane Library. We identified studies that compared I&D alone versus I&D plus 

antibiotics for purulent CA-MRSA SSTIs. We reviewed articles that fulfilled the 

following criteria: (1) original research, (2) English language, (3) compared I&D alone 

versus I&D plus antibiotics for purulent CA-MRSA SSTIs, and (4) compared patient 

outcomes with associated statistics. We also reviewed the references of all retrieved 

articles to identify other relevant literature. Studies that soley examined pediatric patients 

were excluded, as there may be key differences in prognosis and treatment compared to 

adults. This search strategy was designed to capture studies that examined whether or not 

antibiotics add benefit to I&D alone.  

 

Studies of adjunctive antibiotics for purulent SSTIs  

 Eleven studies spanning more than 30 years were identified and reviewed. Four 

studies directly addressed whether anti-MRSA antibiotics provide benefit beyond I&D 

for purulent CA-MRSA SSTIs.
15,17,19-20  

Seven studies addressed related questions that 

provide insight and perspective pertinent to this controvery.
8,9,12-20 

Each of the 11 studies 

are discussed in greater detail below. 

 In order to facilitate cross-study comparison, we systematically evaluated the 

following study characteristics: (1) study design, (2) patient population, (3) comparator 

groups, (4) sample size, (5) outcome measures, (6) outcome definitions, (7) duration of 

follow-up, and (8) measurement and adjustment of potential confounding variables 

including, I&D procedure, severity of illness, and comorbidities. Table 1 illustrates the 

variability in study characteristics. Table 2 lists the various definitions of “treatment 
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failure.” Table 3 lists reported outcomes from each study. We discuss notable stengths 

and limitations of each study below.  

 

Table 1. Characteristics of CA-MRSA SSTI Studies 
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Table 2. Definition of Treatment Failure in CA-MRSA SSTI Trials  
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Table 3. Reported Outcomes from Selected CA-MRSA SSTI Studies 

Study Outcome  Comparator 

X, % 

Comparator  

Y, %  

 

Statistical Significance  

Macfie et al8 Recurrence rates See text See text Specific value not reported 

Healing times See text See text Specific value not reported 

Llera et al9  Treatment failure Placebo  

(4%) 

Cephadrine 

 (4%) 

Reported as “p>0.5” 

Rajendran et al14 Clinical cure Placebo  

(91%) 

Cephalexin (84%) p=0.3 

Fridkin et al12 Follow-up visits 

≥1 X 

“Inactive” 

(19%) 

“Active”  

(39%) 

95% CI; OR 0.6 [0.4-0.9] 

Follow-up visits 

≥2 X 

“Inactive” 

(10%) 

“Active”  

(22%) 

95% CI; OR 0.6 [0.4-1] 

I&D on follow-up 

visit 

“Inactive”  

(7%) 

“Active”  

(12%) 

95% CI; OR 0.8 [0.4-1.3] 

New antibiotic at 

follow-up visit 

“Inactive” 

(15%) 

“Active”  

(33%) 

95% CI; OR 0.6 [0.4-0.9] 

Paydar et al13 Clinical 

Resolution 

(unadjusted) 

“Inppropriate” 

(99.6%)  

“Appropriate” 

(98.8% ) 

p=0.7 

Clinical 

Resolution  

(adjusted) 

“Inappropriate” 

(91.6% ) 

“Appropriate”  

(98.9 %) 

p=0.001 

Szumowski et al16 Clinical 

Resolution 

(adjusted) 

“Active”  

(rates not 

reported) 

“Inactive”  

(rates not 

reported) 

95% CI; OR 7 [3-18] 

Ruhe et al18 Treatment failure 

(unadjusted) 

“Inactive” 

(13%) 

 

“Active”  

(5%)  

 

p=0.001 

Treatment failure 

(adjusted) 

“Inactive” 

(rates not 

reported) 

“Active”  

(rates not 

reported) 

p=0.01 

Ruhe et al17 Treatment failure 

(unadjusted) 

“Inactive” 

(12%)  

 

“Active” 

 (4%)  

 

p=0.04 

Treatment failure 

(adjusted) 

“Inactive” 

(rates not 

reported) 

“Active” 

 (rates not 

reported) 

95% CI; OR 3 [1-11] 

Schmitz et al15 Treatment failure 

(7-day) 

Placebo  

(26%)  

SMX/TMP  

(17%) 

p=0.1 

Treatment failure 

(30-day) 

Placebo  

(28% ) 

SMX/TMP  

(9%) 

p=0.02 

Khawcharoenpor

n et al20 

Treatment failure Cephalexin 

(15%) 

SMX/TMP  

(2%) 

p=0.04 

Frei et al19 Treatment failure “I&D alone” 

(60%) 

“I&D + Abx” 

(25%) 

p=0.03 
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Adjunctive antibiotics in the pre-CA-MRSA era 

 Two well-known studies are often cited as evidence that antibiotics provide 

marginal to no benefit to I&D for treatment of “mild,” “simple,” or “uncomplicated” 

abscesses.
8,9 

Between 1975 and 1976, Macfie and Harvey conducted a randomized, open-

label trial that compared four strategies to treat superficial abscess: Group A (n=77) 

received I&D by primary closure plus antibiotics, Group B (n=44) only received I&D by 

primary closure, Group C (n=57) received I&D by secondary closure plus antibiotics, and 

Group D (n=41) only received I&D by secondary closure. Patients in the antibiotic 

groups received clindamycin 150 mg orally every six hours for four days. Healing times 

ranged from 8.8 to 9.8 days for all groups, with no significant differences detected. 

Recurrence rates were similar among groups A, B, and D (~11-12%); patients in group C 

did not experience disease recurrence.
8 

The authors concluded that antibiotics did not 

reliably add benefit to I&D for skin abscess.  

 Between 1981 and 1982, Llera and Levy conducted the first double-blind, 

prospective, clinical trial to compare I&D alone versus I&D plus antibiotics to treat 

cutaneous abscess. The investigators compared cure rates at day 7 between patients who 

received I&D plus placebo (n=23) versus I&D plus oral cephadrine (n=27). Failure, as 

defined by presence of local signs of infection, occurred in only one patient per treatment 

arm.
9 

These studies were the earliest ones to formally compare treatment outcomes in 

patients who received I&D alone to those who received I&D with antibiotics. Both 

support I&D alone to treat furuncles, carbuncles, and simple abscesses. Both of these 
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studies were conducted prior to the emergence of CA-MRSA and these findings may not 

hold true today. 

 

Cephalexin for CA-MRSA 

 Rajendran et al.
14 

conducted a double-blind, randomized, placebo-controlled trial 

of patients with surgically drainable, uncomplicated skin abscesses between November 

2004 and March 2005. The primary aim was to compare cure rates at day 7 between 

patients who received placebo (n=84) or cephalexin (n=82) after I&D; surgeons 

performed I&D according to study protocol. Clinical cure was defined as resolution of 

local signs and symptoms without the need of antibiotic therapy or subsequent I&D at 

day 7. There were no significant differences in baseline demographics and pathogen 

distribution between comparator groups. S. aureus was present in 71% of tested isolates 

(n=110/162). Antibiotic susceptibility results were available gor the 99 isolates; 88% of 

these were MRSA. Cure rates at day 7 were similar for that received placebo or 

cephalexin (91% versus 84%,p=0.3).  

 This study is often extrapolated as strong evidence that adjunctive antibiotics do 

not add benefit to I&D for purulent CA-MRSA SSTIs. Although well designed, the 

conclusions drawn from this study are often overstated. As detailed by the authors, the 

biggest limitation was that this study essentially compared two inactive treatment arms, 

because more than half of these patients had MRSA (87/162) and neither cephalexin nor 

placebo is active against MRSA. The authors concluded that any added benefit afforded 

by “active” antibiotics would likely be small, since the treatment cure rates were high 
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(91% and 84%). These high cure rates might be attributable to the short-term follow-up 

period (7 days) and the fact that I&D was performed by surgeons. Anecdotally, cure rates 

may be higher when surgeons perform I&D as opposed to other practioners. This study 

strongly supports the notion that cephalexin does not provide additional benefit to I&D 

for uncomplicated abscess in an area of high CA-MRSA prevalence.  

 Until recently, no beta-lactam possesed activity against MRSA; however, the 

Food and Drug Administration (FDA) approved ceftaroline, the first marketed beta-

lactam antibiotic with activity against MRSA. Cetaroline is a broad-spectrum, 

intravenously administered cephalosporin approved for acute bacterial skin and soft 

tissue infections (ABSSSIs).  

 

“Active” or “appropriate” antibiotics for CA-MRSA 

 Four studies12,13,16,18 compared treatment outcomes between patients who received 

“active” or “appropriate” therapy to those who received “inactive”or “inappropriate” 

therapy after I&D for purulent CA-MRSA SSTIs. All of these studies were observational. 

Two studies support the notion that active therapy is beneficial,16,18  while two others do 

not.12,13 

 

Negative studies (n=2) 

 Fridkin et al.
12 

conducted a multicenter, prospective, surveillance study in three 

communities from 2001 to 2003; study sites were located in Baltimore, Atlanta, and 

Minnesota. This study was not designed to compare I&D alone versus I&D plus 
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antibiotics for purulent CA-MRSA SSTIs; however, a post-hoc subgroup analysis was 

conducted to compare treatment outcomes between patients who received “active” versus 

“inactive” therapy as adjuncts to I&D for purulent CA-MRSA SSTIs (n=196). Patients 

who received an antibiotic that demonstrated in vitro susceptibility were defined as the 

“active” group (n=88), while those who received antibiotics with intermediate to no in 

vitro activity, were defined as the “inactive” group (n=108). The following patient-

reported outcomes (PRO) were obtained via telephone interviews: (1) frequency of 

follow-up visits to healthcare provider, (2) subsequent change in antibiotic therapy, and 

(3) need for additional I&D. The PROs for inactive versus active therapy were as 

follows: follow-up visits ≥1 times (19% vs. 39%, 95% CI; OR 0.60 [0.41-0.87]), follow-

up visits ≥2 times (10% vs. 22%, 95% CI; OR 0.63 [0.39-1.02], I&D on follow-up visit 

(7% vs. 12%, 95% CI; OR 0.75 [0.43-1.28]), new antibiotic at follow-up visit (15% vs. 

33%, 95% CI; OR 0.58 [0.39-0.88]).  

 The results of this subgroup analysis suggest that active therapy is associated with 

poorer outcomes compared to inactive therapy in patients that received I&D for treatment 

of CA-MRSA SSTIs. The study is subject to biases that limit extrapolation of these 

findings to the general population. First, all outcomes were collected by PROs, a method 

of outcome measurement best suited for capturing patient perspective, rather than 

assessing treatment cure; sole reliance on this method for outcome collection is subject to 

recall bias and requires patients to assess their own outcomes. Additionally, this subgroup 

analysis did not account for comorbidities, the severity of the SSTI, or other potentially 

confounding variables.  
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 Paydar et al. conducted a single site retrospective cohort study of patients with 

culture-proven, purulent S. aureus (including MRSA) between July 2000 and August 

2001.13 This study was designed a priori to compare treatment cure and failure rates 

between groups that received “inappropriate” (n=263) versus “appropriate” (n=178) 

therapy after I&D. Patients who received antibiotic therapy with demonstrated in vitro 

activity against the bacterial isolate were assigned to the “appropriately treated” group. 

Of importance, 86% (n=153/178) of the patients in the appropriate group were MSSA-

positive, while 98% (n=259/263) in the inappropriate group were MRSA-positive. 

Treatment cure was broadly defined as “resolution” of infection after initial I&D. Failure 

was defined as: (1) a major outcome such as osteomyelitis or patient death or (2) 

persistence of infection requiring major intervention, such as amputation or operative 

debridement (e.g. necrotizing fasciitis). Outcome data were missing for 33 patients. Cure 

rates were high and did not differ significantly between patients who were appropriately 

(99.6%, n=164/166) or inappropriately treated (98.8%, n=241/242; p=0.74).  The authors 

concluded that antibiotic therapy may not be necessary for SSTIs after I&D. 

 This study essentially compares outcomes between MSSA-positive patients who 

received appropriate therapy to MRSA-positive patients who received inappropriate 

therapy. There may not have been enough MRSA-positive patients in the “appropriate” 

group to provide a head-to-head comparison of “appropriate” versus “inappropriate’ 

antibiotics for MRSA-positive patients. Also, the definition of failure encompassed only 

severe, rarely encountered SSTI outcomes. Common SSTI outcomes such as the need for 

additional antibiotics, subsequent I&D, and worsening of local or systemic signs and 
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symptoms were not captured. Finally, statistical comparisons did not account for disease 

severity or co-morbidities. Overall, this study suggests that inappropriate therapy does 

not increase the risk of major, life-threatening outcomes for purulent S. aureus SSTIs. 

 

Positive studies (n=2) 

 Szumowski et al.
16

 conducted the first of two studies that favor active antibiotics 

as adjuncts to I&D for purulent CA-MRSA SSTIs. The investigators performed a 

retrospective study of patients presenting with culture-proven S.aureus SSTI at an 

ambulatory care clinic that serves a large HIV-positive population. The primary aim was 

to evaluate if specific antibiotics correlated with improved treatment outcomes for 

S.aureus SSTI over a nine-year period. Clinical resolution was defined as complete 

resolution of signs and symptoms or the absence of infection on the problem list at the 

first follow-up visit as determined by medical chart review. The investigators conducted a 

subgroup analysis that included only patients who received oral antibiotics for MRSA 

SSTIs (n=203). At the start of the study period, beta-lactams were exclusively prescribed 

for MRSA SSTIs (100%); SMX/TMP was prescribed for 76% of cases by the end of the 

study period. MRSA susceptibilities to SMX/TMP were >95%, whereas susceptibilites 

were low for tetracycline (46%) and clindamycin (52%). The percentage of cases that 

resolved on empiric antibiotics, increased over the study period for MRSA-positive 

isolates (p<0.04 for trend), but not MSSA (p=0.75 for trend). The authors did not report 

rates of clinical resolution, but they did provide odds ratios. The investigators reported 

that isolate susceptibility to the prescribed antibiotic(s) was associated with clinical 
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resolution after HIV status, use of HAART, I&D, CD4 count, and viral load were 

controlled for (OR 6.76, 95% CI, 2.57-17.74). This study supports active antibiotic 

therapy for purulent MRSA SSTIs. 

 

 Ruhe et al.
18

 conducted a retrospective, multicenter cohort study of patients with 

community-onset (CO) MRSA SSTIs in two tertiary medical centers. CO-MRSA SSTI 

was defined as a positive MRSA wound, tissue, or aspiration culture collected at a study 

outpatient clinic or ED. Patients with risk factors for healthcare-associated infection
29 

were eligible, provided that the infection was community-onset. In a subgroup analysis, 

investigators compared rates of treatment failure in patients who received active versus 

inactive therapy, with controls for I&D. “Active” therapy was defined as an antibiotic 

regimen that contained at least one antibiotic in which the pathogen displayed in vitro 

susceptibility. Individuals with minor or major SSTIs were excluded. The investigators 

defined treatment failure as worsening signs of infection  ≥2 days after I&D plus one or 

more of the following: (1) new culture-proven MRSA SSTI while on antibiotics, (2) 

microbiological failure in which MRSA was cultured from original wound site after 

completion of antibiotic therapy, (3) additional I&D procedure, or (4) subsequent hospital 

admission.  

 The final cohort consisted of 531 CO-MRSA SSTI cases; I&D was performed in 

427 of these. Treatment failure differed significantly between active and inactive groups 

(5% vs. 13%, respectively; p=0.001). In a subgroup analysis of patients who received 

I&D, lack of active therapy was the only independent predictor of treatment failure 
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(p=0.01). The authors concluded that active antibiotic therapy may provide moderate 

benefit for treatment of uncomplicated CO-MRSA SSTIs. The results could be biased 

due to the observational and retrospective study design. Notable strengths include the 

definition of treatment failure, large sample size, use of a CO-MRSA definition that 

mimics patients commonly encountered in practice, and a multivariable analysis 

accounting for several potential confounding variables. In addition, the exclusion of 

minor and major SSTIs resulted in a relatively homogeneous purulent SSTI population, 

including patients with furuncles, carbuncles, abscesses, and cellulitis.  

 

Anti-MRSA antibiotics for CA-MRSA  

 Four studies
15,17,19-20

 compared treatment outcomes between patients who received 

anti-MRSA antibiotics plus I&D to those who did not receive such antibiotics for 

purulent CA-MRSA SSTIs. All four studies support anti-MRSA antibiotics as adjuncts to 

I&D.  

 In a randomized, double-blind study, Schmitz et al.15 directly compared treatment 

failure in patients treated with I&D plus SMX/TMP to those treated with I&D plus 

placebo for uncomplicated skin abscess. Patients who presented with uncomplicated skin 

abscess to the emergency department (ED) at one of four military medical centers were 

eligible for study inclusion. Exclusion criteria yielded a relatively healthy, homogeneous 

patient population with uncomplicated skin abscesses. All patients received I&D 

according to study protocol. Patients received placebo or SMX/TMP twice daily for 

seven days. The primary aim was to compare rates of treatment failure at 7 days. Failure 
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was defined as one or more of the following: (1) no improvement after two days, (2) new 

lesion within seven days, or (3) worsening infection within seven days, leading to further 

antibiotics, subsequent I&D, or hospital admission. The secondary aim was to compare 

the proportion of new lesions at 30 days.  

 Outcomes were assessed for 190 patients. Baseline characteristics were similar 

between the groups; MRSA was isolated from 53% of abscesses. Treatment failure at 7 

days was similar between patients who received SMX/TMP or placebo (17% vs. 26%; 

p=0.12). Patients treated with SMX/TMP had a lower failure rate at 30 days (9% vs. 

28%; p=0.02). The authors concluded that adjunctive SMX/TMP does not improve short-

term cure rates for uncomplicated skin abscess in patients at risk for CA-MRSA, but may 

decrease the formation of new lesions within 30 days.  

 This study has notable strengths such as rigorous study design and methodology; 

however attrition was problematic and led to discrepant results between both study aims 

upon post-hoc sensitivity analysis. Additionally, the study was underpowered to detect 

less than a 15% difference in 7 day failure rates between comparator arms. 

 

 Ruhe et al. conducted a second retrospective, cohort study
17 

The primary aim was 

to compare failure rates between patients who received tetracycline monotherapy to those 

who received beta-lactam monotherapy for the treatment of purulent CO-MRSA SSTI in 

two tertiary care medical care centers in Little Rock, Arkansas. The investigators used the 

same definition for CO-MRSA SSTI and treatment failure as previously described.
18

 

Minor, superficial, and complicated SSTIs were exluded. In patients that received I&D 
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(n=225) for CO-MRSA SSTI, logistic regression revealed that beta-lactam therapy was 

associated with a greater risk of treatment failure compared to tetracycline (OR 3.39; 

95% CI, 1.07 to 10.75; p=0.04). This study possesses the same strengths and limitations 

as the other study by Ruhe.
18

  

 

 Khawcharoenporn et al.
20

 conducted a retrospective study of patients at high-risk 

for CA-MRSA cellulitis treated with SMX/TMP, cephalexin, or clindamyin in an 

outpatient clinic in Honolulu, Hawaii. The primary aim was to compare treatment success 

in patients who received one of these therapies. Treatment success was defined as clinical 

resolution on the first follow-up visit, without need for intervention or hospitalization. In 

a subgroup analysis, the investigators examined patients with cellulitis that received I&D 

in addition to antibiotics. Patients that received empiric SMX/TMP (n=45) were more 

likely to achieve treatment success compared to those who received cephalexin (n=53) 

(98% versus 85%; OR 7.82, 95% CI, 1.20-49.71; p=0.04). Treatment success was similar 

for patients who received clindamycin or cephalexin; however, this comparison was 

likely underpowered since there were only 11 patients in the clindamycin group. For this 

subgroup analysis, the authors did not control for potential confounding variables, 

including difference in disease severity. Despite greater baseline disease severity in the 

SMX/TMP group, these patients experienced greater treatment success; this suggests the 

reported odds ratio was likely a conservative estimate. The authors did not report MRSA 

rates for the different treatment arms, but they did comment that the study took place in a 

region with a “high” prevalence of MRSA. Lastly, the median duration of follow-up was 
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not reported, so it is difficult to compare this study to others that reported 7 day and 30 

days outcomes.  

 

 Frei et al.
 19

 conducted a retrospective cohort study of patients who were treated 

for CA-MRSA SSTIs as outpatients.  The primary aim was to compare composite failure 

rates between patients who received SMX/TMP to those who received clindamycin. 

Composite failure included microbiological failure between 5 and 90 days as well as the 

need for an inpatient or outpatient intervention after intial treatment. Composite failure 

was similar for patients treated with SMX/TMP or clindamycin (39% vs. 32%; p=0.5). 

The authors conducted a subgroup analysis of patients who received I&D and found a 

higher composite failure rate in those that received I&D alone compared to I&D plus 

antibiotics (60% vs. 25%; p=0.03). The majority of these patients (74/77, 96%) received 

anti-MRSA antibiotics, suggesting that anti-MRSA antibiotics improve outcomes when 

added to I&D for CA-MRSA SSTIs. The high composite failure rates were likely due to a 

broad definition of treatment failure and a long of duration follow-up (90 days). 

Composite failure encompassed less commonly reported measures of failure such as 

microbiological failure and the need for outpatient intervention. This subgroup analysis 

did not adjust for confounding variables. Although baseline characteristics did not differ 

significantly between comparators, unmeasured variables may have affected study 

results. This study is possibly subject to selection bias, since it was observational in 

nature and was conduted in a single medical center.  
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SUMMARY 

 Collectively, the best available evidence suggests that anti-MRSA antibiotics 

provide additional benefit compared to I&D alone for purulent CA-MRSA SSTIs (Table 

3). Cephalexin, a beta-lactam antibiotic devoid of MRSA activity, does not add benefit to 

I&D for uncomplicated abscess in areas of high CA-MRSA prevalence. Further research 

is needed to identify which patient populations are most likely to benefit from anti-

MRSA antibiotics.  
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CHAPTER 2 

 Prevalence, Severity, and Treatment of CA-MRSA Skin and Soft 

Tissue Infections in 10 Outpatient Clinics in Texas 

PROBLEM STATEMENT 

 SSTI incidence has tripled over the last 15 years in ambulatory settings, such as 

hospital-affiliated outpatient clinics, emergency departments, and community 

practices.
1,7,26

 Community-acquired methicillin-resistant Staphylococcus aureus (CA-

MRSA) accounts for the bulk of this rise and now constitutes the leading cause of SSTIs.
3
 

Studies examining CA-MRSA SSTIs are abdundant,
3,10-23,27,28,30

 but few have 

investigated the prevalence, severity, and treatment of these infections in community 

settings such as primary care, family medicine, or general internal medicine clinics,
19,20,23

 

The majority of CA-MRSA SSTI studies have been conducted in emergency departments 

and specialty clinics, despite the fact that most patients receive medical care for SSTIs in 

office-based practices.
1
 Existing data suggest that treatment failure and recurrence may 

be problematic in community settings.  
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STUDY PURPOSE AND SPECIFIC AIMS 

Study Purpose 

  The purpose of this study was to quantify the prevalence, measure the severity, 

and describe treatment patterns in patients who presented with CA-MRSA SSTIs to 

community-based, outpatient medical clinics.  

 

Specific Aims 

 Specific Aim #1 (Prevalence): Compare CA-MRSA prevalence in primary care 

clinics to CA-MRSA prevalence in U.S. emergency departments. 

 Specific Aim #2 (Severity): Determine the proportion of CA-MRSA SSTIs from 

primary care clinics that may be considered moderate or complicated. 

 Specific Aim #3 (Treatment): Calculate the percentage of patients that receive 

I&D, antibiotics, and treatment consistent with Infectious Diseases Society of America 

(IDSA) MRSA guidelines. Document the susceptibility pattern of CA-MRSA isolates 

from primary care clinics
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Methods 

Study Design, Setting, and Population 

 This investigation was a multisite, prospective, community-based, observational 

study. The South Texas Ambulatory Research Network (STARNet), a practice-based 

research network (PBRN) encompassing urban, suburban, and rural primary care clinics 

in South Texas, was the site for this research. Ten family practice and internal medicine 

clinics, spanning four Texas counties (Bexar, Comal, Travis, and Williamson) and 3,000 

square miles, participated in this study; these data represent cases collected between 

October 01, 2009 and September 30, 2010. Patients were eligible for study enrollment if 

they were 18 years of age or older and presented to one of the participating clinics: (1) 

with a SSTI, (2) if the managing physician suspected MRSA, and (3) if a wound culture 

was planned. Patients were ineligible if they were pregnant, incarcerated, or unable to 

provide informed consent. The University of Texas Health Science Center Institutional 

Review Board (IRB) granted approval for all participating sites. 

 

Data Collection, Processing, and Analysis 

 Centralized research personnel provided clinics with English and Spanish 

informed consent forms, a digital camera, and individually labeled plastic bags, each 

containing a patient data card, 15 cm plastic ruler (Accu-Ruler®, Macon, GA), and a 

rayon-tipped wound swab (Bactiswab®, Remel, Lenexa, KS). Modified Stuart’s Media 

(transport media) was encapsulated by a crushable ample located at the base of each swab 

casing, near the swab tip. STARNet clinicians consented patients, recorded demographic 
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and clinical information, measured the size of the lesion, obtained a wound culture, 

crushed the ample to release transport media onto the swab tip, and captured digital 

pictures of the infection. Clinical information included patient gender, race (Black, 

White, Other), ethnicity (Hispanic, Non-Hispanic), diabetes history, health-related work 

history, skin infection history, height, weight, pain score (1 to 10, with 10 being worst) at 

the time of physical examination, health insurance category (e.g., private, 

Medicare/Medicaid, none/self-pay), infection characteristics (e.g., location, duration, 

size, deepest tunnel depth, erythema, smell, ulceration, drainage, abscess, satellites), 

incision and drainage procedures received, antibiotics prescribed, and plans for follow-

up.  

 Clinic staff contacted the research  personnel when they enrolled a patient. 

Research personnel travelled to the site and retrieved the data cards, wound swabs, and 

pictures; these personnel returned the study materials to the principal investigator’s 

research laboratory for processing. Wound swabs bathed in transport media were plated 

directly onto pre-filled Tryptic Soy agar (TSA) plates (Hardy Diagnostics, Santa Maria, 

CA) and incubated for 18 to 24 hours at 35 to 37°C. If the isolate did not grow, the 

process was repeated up to two more times. If growth did not occur after three attempts, 

“no growth” was recorded. If growth occurred, the isolate was sub-cultured once onto 

another TSA plate under the same conditions. Thereafter, a 0.2 to 0.25 photometrically 

matched McFarland solution of inoculum and sterile liquid media consisting of, water, 

1% lactose, and 10% powdered milk was made; this stock solution was stored at -20°C. 

Isolates remained frozen until further microbiology testing was performed in batch.  
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 The samples with a stock solution were thawed to room temperature, plated onto 

TSA plates, and incubated for 18 to 24 hours at 35 to 37°C. After overnight growth, 

isolates were sub-cultured again onto TSA plates under the same conditions. Next, 

isolates were plated onto MRSASelect™ chromogenic agar (Bio-Rad Laboratories, 

Hercules, CA) plates for identification and isolation of MRSA; incubation occurred for 

18 to 28 hours at 35 to 37°C, protected from light. MRSA appeared as small pink 

colonies.  

 MRSA-positive isolates were sub-cultured again on TSA plates, and were 

subsequently subjected to antibiotic susceptibility testing against 

sulfamethoxazole/trimethoprim (SMX/TMP), doxycycline, clindamycin, linezolid, and 

vancomycin via Etest® (AB Biodisk, Solna, Sweden) on Mueller-Hinton agar (MHA) 

plates (Hardy Diagnostics). MIC50, MIC90, and percent susceptible were calculated for 

five antibiotics using Clinical and Laboratory Standards Institute (CLSI) breakpoints for 

S. aureus.
33

 MIC50 and MIC90 values were rounded to the next even-numbered dilution, 

based on a two-fold dilution scheme. For example, 1.5 g/mL was rounded to 2.0 g/mL 

and 0.047 g/mL. MHA was also used to perform double-

disk diffusion (D-test) for each MRSA isolate to evaluate the presence of inducible 

clindamycin resistance. For each D-test, a 15 g erythromycin disk (BD Diagnostic 

Systems, Sparks, MD) was separated 15 mm from a 2 g clindamycin disk (BD 

Diagnostic Systems). The following American Type Culture Collection (ATCC) 

staphylococcal strains (Remel, Lenexa, KS) were used as quality controls (QC) for each 
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batch of isolates: ATCC 43300, positive MRSASelect™ QC, ATCC 25923, negative 

MRSASelect™ and D-test QC, and ATCC 29213, Etest® QC.  

 Patients with complete clinical data and a wound culture were evaluated for 

potential MRSA risk factors by comparing characteristics according to MRSA culture 

status. JMP 8.0 statistical software (SAS Institute, Cary, NC) was used for all statistical 

analyses; Chi-square (or Fisher’s Exact, when appropriate) was used to compare nominal 

variables, while Wilcoxon rank-sum was used to compare ordinal and non-normally 

distributed numeric variables. Patients with positive MRSA cultures were further 

evaluated. These patients were classified to one of two severity groups, through the 

application of Food and Drug Administration (FDA) criteria.
34-35 

The FDA defines 

“complicated” SSTIs as those, (1) involving deeper soft tissues, (2) requiring surgical 

intervention, (3) involving ulcers, burns or wounds, (4) presenting as a major abscess, (5) 

located near the rectal area, or (6) complicated by an underlying medical condition, 

(including diabetes mellitus). Recently, the FDA standardized definitions for acute 

bacterial skin and skin structure infections (ABSSSIs);
 21

 “major abscess” affects a body 

surface area equal to or greater than 75 cm
2
, whereas “minor abscess” affects an area less 

than 5 cm from the peripheral margin of the abscess. We considered abscesses that were 

neither “major” nor “minor” to be “moderate.” SSTIs were classified as “moderate-

complicated” if either of the following were present: (1) lesion ≥ 5 cm, or (2) history of 

diabetes mellitus. SSTIs were considered “mild-uncomplicated” if neither criterion was 

met. 
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RESULTS 

 A total of 123 cases were collected from 10 primary care clinics over a 12-month 

period. Three patients lacked clinical information and one did not have a wound culture; 

therefore, 119/123 (97%) patients met study eligibilty criteria. Of the 119 remaining 

cases, 73 (61%) cultures were MRSA positive, 30 (25%) grew organisms other than 

MRSA, and 16 (14%) did not grow.  

 Tables 4 and 5 illustrate patient and infection characteristics according to MRSA 

culture status. Patients with MRSA positive cultures had larger lesions (median, 

interquartile range) compared to those with MRSA negative cultures: 5 (3-7) cm versus 3 

(2-5) cm, respectively (p<0.01). The percentage of patients with a lesion ≥ 5 cm was 

higher (56%) for MRSA positive patients compared to MRSA negative patients (28%) 

(p<0.01). More lesions were associated with odor in patients with MRSA negative 

cultures (16% versus 4%, p=0.03, respectively). No other characteristics differed 

significantly between groups. 
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Table 4. Baseline Characteristics for Patients with MRSA-positive and MRSA-negative 

SSTIs 
Characteristic  MRSA positive 

(N=73) 

MRSA  

negative 

(N=46) 

P-value 

Gender, %  

     Male  36 (49%) 25 (54%) 0.59 

     Female  37 (51%) 21 (46%) 

Race*, %  

     Black  4 (7%) 4 (11%) 0.49 

     White  42 (71%) 28 (76%) 0.63 

     Other  13 (22%) 7 (19%) 0.71 

Ethnicity†, % 

     Hispanic  55 (79%) 35 (88%) 0.23 

     Non-Hispanic  15 (21%) 5 (12%) 

BMI‡ (kg/m2), median  (IQR§)  30 (25-36) 31 (23-38) 0.63 

Patient history, %   

     Diabetes  22 (30%) 9 (20%) 0.19 

     Provides healthcare to others  2 (3%) 3 (7%) 0.32 

     Prior SSTI (ever) 28 (38%) 24 (52%) 0.14 

          Within last 90 days  11 (15%) 8 (17%) 0.74 

          MRSA  5 (7%) 5 (11%) 0.45 

          Received antibiotic(s) for  SSTI  14 (19%) 8 (17%) 0.80 

 
*
Race missing for 15 MRSA positive and 9 MRSA negative patients 

†
Ethnicity missing for 3 MRSA positive and 6 MRSA negative patients 

‡
BMI missing for 37 MRSA positive and 18 MRSA negative patients 

§
IQR, interquartile range  
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Table 5. Infection Characteristics for Patients with MRSA positive and MRSA negative 

SSTIs 
Characteristic  MRSA positive 

(N=73) 

MRSA  

negative 

(N=46) 

P-value 

Duration* (days), median, IQR 6 (4-7) 6 (3-7) 0.49 

Pain† (1 out of 10 =worst), median (IQR) 8 (6-9) 7 (3-8) 0.12 

Lesion size‡, largest diameter (cm), median (IQR) 5 (3-7) 3 (2-5) <0.01 

Lesion size ≥5cm 39 (56%) 13 (28%) <0.01 

Site of Infection 

     Head/Neck 7 (10%) 2 (4%) 0.27 

     Torso 20 (27%) 11 (24%) 0.67 

     Upper Extremity 6 (8%) 9 (20%) 0.07 

     Lower Extremity 23 (32%) 9 (20%) 0.15 

     Groin/Gluteal  11 (15%)  9 (20%) 0.53 

     Axilla 6 (8%) 8 (17%) 0.14 

Local signs§  

     Erythema 60 (85%) 33 (75%) 0.21 

     Smell 3 (4%) 7 (16%) 0.03 

     Ulceration 22 (31%) 10 (23%) 0.33 

     Drainage 40 (56%) 23 (52%) 0.67 

     Abscess 58 (82%) 36 (82%) 0.98 

     Satellites 4 (6%) 3 (4%) 0.80 

 

*Duration missing for 1 MRSA positive and 1 MRSA negative patient 
†
Pain score missing for 16 MRSA positive and 5 MRSA negative patients 

‡
Lesion size missing for 3 MRSA positive patients 

§
Local signs missing for 2 MRSA positive and 3 MRSA negative patients 
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 We subjected the 73 MRSA cases to further testing and analysis. Among these, 

51% of patients were female, 30% had diabetes, and 38% had a SSTI within the last 12 

months. Ethnicity was available for 70 patients; 55 (79%) were Hispanic (Table 4). 

 For the 70 patients in which lesion measurements were available, more than half 

(56%) of the skin lesions were ≥ 5 cm in diameter, with the smallest measuring 0.5 cm X 

0.25 cm and the largest 14 cm X 13 cm. Data describing lesions were available for 71 

patients. Among these, 82% had abscesses; 50% of the abscesses were ≥ 5 cm in 

diameter (Table 5). 

 Many patients presented with erythema (85%), drainage (56%), or ulceration 

(31%).  Pain scores were recorded for 57 patients with the majority (68%) of these 

experiencing pain scores of seven or higher at the time of physical examination.  

 All patients were infected at only one anatomic site, although satellites were 

reported for four patients. The lower extremities (32%) and torso (27%) were the most 

common sites, followed by the groin and gluteal regions (15%), head and neck (10%), 

upper extremities (8%), and axillary area (8%).  
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 Collectively, 66% of patients had moderate-complicated SSTIs, defined by the 

presence of either a lesion ≥ 5 cm or a history of diabetes. Figure 1 illustrates the 

percentage of patients that met each criteria.  

 

Figure 1. Criteria for Moderate-Complicated Infections 

 

 Patients with moderate-complicated infections had larger lesions (median, 

interquartile range) compared to those with mild-uncomplicated infections: 6 (5-8) cm 

versus 3 (3-4) cm, respectively (Table 6). History of a recent SSTI (within 90 days) was 

more common in patients with moderate-complicated infections (21% versus 4%, 

p=0.04). Abscess was more common in patients with mild-uncomplicated infections 

(96% versus 75%, p=0.02). Median pain scores were similar, regardless of severity, 

suggesting that pain may be independent of lesion size. Alternatively, diabetic 

Lesion ≥5cm
54%Diabetes and 

Lesion ≥5cm
27%

Diabetes
19%
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neuropathies in patients with moderate-complicated infections may have masked any 

difference in pain. No other characteristics differed significantly between patients with 

moderate-complicated and mild-uncomplicated infections (Table 6).  

Table 6. MRSA positive Infection Characteristics, by Severity of Illness 

Characteristic  Overall 

(n=73) 

Mild-Uncomplicated 

(n=25) 

Moderate-

Complicated 

(n=48) 

P-value 

Recurrent infection 11 (15%) 1 (4%) 10 (21%) 0.04 

Duration* (days), median, IQR 6 (4-7) 7 (4-8) 5 (4-7) 0.36 

Pain† (1 out of 10 =worst), median 

(IQR) 

8 (6-9) 8 (5-10) 8 (6-9) 0.85 

Pain ≥7 (out of 10=worst) 39 (68%) 12 (67%) 27 (69%) 0.71 

Lesion size‡, largest diameter (cm), 

median (IQR) 

5 (3-7) 3 (3-4) 6 (5-8) <0.01 

Site(s) of Infection 

     Head/Neck 7 (10%) 1 (4%) 6 (13%) 0.21 

     Torso 20 (27%) 7 (28%) 13 (27%) 0.93 

     Upper Extremity 6 (8%) 4 (16%) 2 (4%) 0.09 

     Lower Extremity 23 (32%) 8 (32%) 15 (31%) 0.95 

     Groin/Gluteal  11 (15%) 4 (16%) 7 (15%) 0.87 

     Axilla 6 (8%) 1 (4%) 5 (10%) 0.32 

Local signs§  

     Erythema 60 (85%) 17 (74% 43 (90%) 0.10 

     Smell 3 (4%) 1 (4%) 2 (4%) 0.97 

     Ulceration 22 (31%) 6 (26%) 16 (33%) 0.53 

     Drainage 40 (56%) 13 (57%) 27 (56%) 0.98 

     Abscess 58 (82%) 22 (96%) 36 (75%) 0.02 

     Satellites 4 (6%) 2 (9%) 2 (4%) 0.45 

    ≥3 local signs 38 (54%) 12 (52%) 26 (54%) 0.87 

 
*
Data for duration of infection missing for 1 patient with a moderate-complicated 

infection 
†
Pain score missing for 7 patients with mild-uncomplicated and 9 patients with moderate-

complicated infections 
‡
 Lesion size missing for 3 patients with mild-uncomplicated infections  

§ 
Local signs missing for 2 patients with mild-uncomplicated infections 
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 Clinicians did not document the treatment approach for one patient; therefore, the 

treatment information includes 72 patients. Most patients received incision and drainage 

(I&D) plus an antibiotic (64%), followed by an antibiotic alone (28%) and I&D alone 

(7%). The remaining patient went to surgery (Figure 2). 

 

Figure 2. Overall Treatment Approach 

 
NOTE: Treatment approach was missing for 1 patient 

  

I&D + 
Antibiotics, 64%

Antibiotic alone, 
28%

I&D alone, 7%
Surgery referral, 

1%
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  Treatment approach did not differ between patients with moderate-complicated 

and mild-uncomplicated infections (Table 7). When restricted to only infections with 

abscess, differences between treatment approach remained non-significant (Table 8). 

 

Table 7. Treatment Approach, by Severity of Illness  

Characteristic  Mild-Uncomplicated 

(n=24) 

Moderate-Complicated 

(n=48) 
P-value 

I&D 1 (4%) 4 (8%) 0.49 
I&D plus antibiotics 16 (67%) 30 (63%) 0.73 
Antibiotics 7 (29%) 13 (27%) 0.85 
Surgery - 1 (2%) 0.37 

 

* Treatment Approach missing for 1 patient with a mild-uncomplicated infection 

 

Table 8. Treatment Approach, by Severity (Abscess only)  

Characteristic  Mild-Uncomplicated 

(n=22) 

Moderate-Complicated 

(n=36) 

P-value 

I&D 1 (5%) 4 (11%) 0.37 

I&D plus antibiotics 15 (68%) 23 (64%) 0.73 

Antibiotics 6 (27%) 8 (22%) 0.66 

Surgery - 1 (3%) 0.33 
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 Clinicians recorded antibiotic use for 64 patients (Figure 3). The majority (84%) 

of these patients received antibiotic monotherapy; 77% SMX/TMP monotherapy, 5% 

clindamycin monotherapy, 1% doxycycline monotherapy, and 1% topical mupirocin 

monotherapy. The rest received SMX/TMP in combination with other antibiotics (14%) 

or clindamycin plus mupirocin (2%). With the exception of five patients, most patients 

treated with SMX/TMP received one double-strength (800/160 mg) tablet orally twice 

daily for 10 days.  

 

Figure 3. Overall Antibiotic Selection  

 
NOTE: Antibiotic selection was unavailable for 9 patients 
*
Combination therapy = SMX/TMP + beta-lactam (4/10), SMX/TMP + doxycycline 

(3/10), SMX/TMP + clindamycin (2/10), clindamycin + mupirocin (1/10) 

  

SMX/TMP , 77%

Combination 
therapy*, 16%

Clindamycin , 5%

Doxycycline , 1% Mupirocin , 1%
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 Antibiotic choice did not differ between patients with moderate-complicated and 

mild-uncomplicated infections (Table 9). When restricted to only infections with abscess, 

differences between antibiotic choice remained non-significant (Table 10). 

 

Table 9. Antibiotic Choice, by Severity of Illness  

Antibiotic*  Mild-Uncomplicated 

(n=23) 

Moderate-Complicated 

(n=41) 

SMX/TMP 17 (74%) 32 (78%) 

Clindamycin 1 (4%) 2 (5%) 

Doxycycline 1 (4%) - 

Mupirocin 1 (4%) - 

Combination 3 (13%) 7 (17%) 

 
*
Antbiotic choice missing for 2 patients with mild-uncomplicated and 7 patients with 

moderate-complicated infections 

 

Table 10. Antibiotic Choice, by Severity of Illness (Abscess only)  

Antibiotic* Mild-Uncomplicated 

(n=21) 

Moderate-Complicated 

(n=30) 

SMX/TMP 17 (81%) 23 (77%) 

Clindamycin 1 (5%) 2 (7%) 

Doxycycline 1 (5%) - 

Combination 2 (10%) 5 (17%) 

 
*
Antbiotic choice missing for 1 patient with mild-uncomplicated and 6 patients with 

moderate-complicated abscesses 
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 MIC50, MIC90, and percent susceptible were determined for all 73 MRSA isolates. 

With the exception of clindamycin (percent susceptible = 92%), these isolates were 

universally susceptible to all antibiotics tested (Table 11).  The one isolate that tested 

positive for inducible clindamycin resistance was considered resistant to clindamycin. 

 

Table 11. Microbiologic Data  

 

 

 

 

 

 

 
*
MIC50 and MIC90 values were rounded to the next even-numbered dilution, based on a 

two-fold dilution scheme; for example, 1.5 g/mL was rounded to 2.0 g/mL and 0.047 

 g/mL 
†
Originally, 68 isolates were susceptible to clindamycin; however, the 1 isolate that was 

NOTE: One isoalte was D-test positive and was documented as resistant to clindamycin  

 

Antibiotic MIC50
* 

( g/mL) 

MIC90
* 

( g/mL) 

No. of susceptible isolates/total 

no. (%) 

SMX/TMP 0.06 0.12 73/73 (100)  

Clindamycin 0.06 0.12 67/73 (92)  

Doxycycline 0.06 0.06 73/73 (100)  

Linezolid 1.0 2.0 73/73 (100)  

Vancomycin 2.0 2.0 73/73 (100)  
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DISCUSSION  

 This study provides new information regarding the prevalence, severity, and 

treatment of CA-MRSA skin and soft tissue infections in primary care clinics. The 

prevalence of CA-MRSA in these 10 clinics (61%) was similar to that seen in a prior 

study of 11 emergency departments (59%).
3
 We report a high percentage of moderate-

complicated infections (66%), a low rate of clindamycin resistance (8%), and frequent 

prescribing of SMX/TMP in our community.  

 SSTIs comprise a myriad of infections that vary greatly in presentation and 

disease severity. Although severity scoring systems have been developed for SSTIs,
 36,37

 

their implementation has been elusive. Recently, a severity scoring system for cellulitis 

was developed at an outpatient academic tertiary-care clinic in Honolulu, Hawaii.
20 

Unfortunately, no validated scale exists for skin abscesses and other culturable SSTIs. 

For the present study, FDA criteria were applied to approximate SSTI severity. 

 We generally consider CA-MRSA infections managed in primary care clinics to 

be “mild” or “uncomplicated” infections; however, our data demonstrates the contrary. In 

our cohort, more than half of patients had lesions ≥ 5 cm. A prior study in 69 pediatric 

patients admitted to an emergency department found that CA-MRSA infections > 5 cm in 

diameter were associated with an increased need for hospitalization.
10

 A subsequent study 

supports this finding,
22

 while another disagrees.
14 

Furthermore, 30% of our cohort had 

diabetes, a complicating condition implicated in FDA guidance documents; several 

studies do not report diabetes,
3,12,15

 while others report prevalence ranging from 2%
14

 to 

36%
20

. Collectively, 66% of patients either had a lesion ≥ 5 cm or a history of diabetes. 
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 Our data provide evidence that patients present to primary care clinics with a wide 

spectrum of CA-MRSA infections, including those that meet FDA criteria for 

“complicated” infections.  

 The bulk of patients in our cohort received I&D with (64%) or without (7%) 

antibiotics. National guidelines emphasize the need for I&D in patients with purulent 

infections.
5-6,29

 Some studies suggest I&D alone might be sufficient for the management 

of uncomplicated SSTIs;
8,9-12-14

 however, other studies have found additional benefit 

when anti-MRSA antibiotics are administered with I&D.
15-20

 The guidelines state 

concurrent antibiotics are warranted when any of the following are present: severe, 

extensive, or rapidly progressing disease, signs and symptoms of systemic illness, 

comorbid conditions, immunosuppression, extremes of age, SSTI in an area difficult to 

drain, previous failure of I&D, or septic phlebitis;
5
 66% of patients from our cohort 

would warrant combination I&D plus antibiotics, when considering diabetes or lesion 

size ≥ 5 cm as markers for moderate-complicated infections. Notably, 28% of our cohort 

received antibiotics, without I&D. This percentage was similar even when only 

considering patients with abscess.  

 Concern for MRSA has caused a major shift in prescribing from beta-lactams to 

other antibiotics with better in vitro susceptibilities against MRSA.
1
 The primary care 

physicians in our clinics exclusively prescribed antibiotics with in vitro activity against 

MRSA. This is consistent with a recent survey of 207 board-certified emergency 

physicians in which 80% answered that they would sometimes (31%) or always (49%) 

prescribe an antibiotic in addition to I&D for a patient presenting with simple abscess to 
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the emergency department; anti-MRSA antibiotics were recommended by 81% of 

physicians who advocated empiric antibiotics.
38

  

 Our rate of clindamycin susceptibility was much higher than previously reported 

by other groups, even when accounting for inducible resistance.
39 

A study conducted 

within the 2004 LEADER surveillance network reported clindamycin resistance rates as 

high as 32% for U.S. outpatient MRSA isolates,
40

 whereas other studies have reported 

susceptibility rates > 90%.
18-19,22

  

 Protein synthesis inhibitors, like clindamycin and linezolid, may offer some 

unique advantages against CA-MRSA. Clindamycin decreases exotoxin production in 

vitro,
41

 and may inhibit Panton-Valentine Leukocidin (PVL), a potent exotoxin 

commonly harbored by CA-MRSA.  Unlike doxycycline and SMX/TMP, clindamycin 

displays in vitro activity against group A streptococci (GAS), a common cause of 

cellulitis. While the use of clindamycin is fraught with justified concerns such as frequent 

gastrointestinal side effects, variable MRSA susceptibilty, and risks of colonization and 

infection with Clostrium difficile, its activity against GAS and ability to decrease 

exotoxin production offer potential benefits. We do not advocate widespread clindamycin 

prescribing as our rates of clindamycin susceptibility may be related to our low usage 

patterns. Nevertheless, this antibiotic remains a therapeutic option in areas with favorable 

susceptibility. 

 Clinicians from these 10 medical clinics prescribed SMX/TMP to 91% of patients 

that received antibiotics. This is consistent with a national study in which SMX/TMP was 

the most common oral anti-MRSA antibiotic prescribed for SSTIs.
1 

Practitioners in our 
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clinics prescribed one double-strength tablet in all but five cases. Recent MRSA 

guidelines recommend one to two double-strength tablets twice daily for 10 days for the 

treatment of SSTIs; pharmacokinetic-pharmacodynamic literature supports the higher 

dose (i.e. two double-strength tablets twice daily).
42

 Although not yet validated clinically, 

prescribing high-dose SMX/TMP may maximize efficacy and minimize the development 

of resistance.
43

   

 This study has strengths and limitations. First, the study involved one geographic 

region, which may limit the generalizability. Second, we assumed all patients that 

presented with MRSA had CA-MRSA, but we did not perform molecular testing to 

validate this; however, the high rates of antibiotic susceptibility suggest these isolates 

were CA-MRSA.  Third, our assessment of skin and soft-tissue severity has not been 

validated, but instead was adapted from guidance released by the FDA. Despite these 

limitations, our study has unique strengths. The literature is scarce regarding the 

investigation of CA-MRSA SSTIs in the community.
19-20,23 

Previously, most CA-MRSA 

SSTI studies were based in emergency departments, specialty clinics, or hospital-

affiliated outpatient clinics.
 
The multi-site, prospective design permitted collection of 

descriptive clinical, demographic, and microbiological data from a multitude of 

community-based primary care clinics. 
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STUDY CONCLUSIONS 

 Our investigation provides new data on the prevalence, severity, and treatment of 

CA-MRSA skin and soft-tissue infections in primary care clinics. Many patients 

presenting to medical clinics in Texas with SSTIs have CA-MRSA. These infections 

commonly manifest as painful, erythematous abscesses and many are moderate disease 

severity or complicated by an underlying medical condition. Most patients receive 

incision and drainage plus anti-MRSA antibiotics. CA-MRSA isoates in this region are 

frequently susceptible to non-beta-lactam antibiotics. SMX/TMP-containing antibiotic 

regimens are frequently prescribed and dosed orally as one double-strength tablet twice 

daily for ten days.  
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