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ABSTRACT
Community acquired Methicillin Resistant Staphylococcus aureus (ca-MRSA) is an important cause of

illness among active duty forces in general and among Special Operations personnel in particular. It is increas-
ingly common and has the potential to continue to spread to affect a large proportion of the population. This
pathogen may cause degradation in operational readiness, time lost from training, and potentially disabling dam-
age to soft tissues and joints. This article has several purposes. It will describe background and significance of
ca-MRSA related disease, describe the clinical manifestations of ca-MRSA disease, explain how the bacterium
causes illness, and explain the measures needed to treat and prevent the spread of ca-MRSA infections.

LEARNING OBJECTIVES
1. Describe background and significance of ca-MRSA related disease.
2. Review the microbiologic, clinical and diagnostic features of ca-MRSA disease.
3. Explain the measures needed to treat and prevent the spread of ca-MRSA infections.
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BACKGROUND AND SIGNIFICANCE
Why is ca-MRSA important? It is the rare

pathogen which is virulent (i.e., has great disease causing
potential), is highly contagious (has the ability to dissem-
inate widely) and is resistant to most commonly used an-
tibiotics.1

Ca-MRSA has become increasingly common
both in civilian and military environments. More specif-
ically, as many as 70% of community isolates of Staphy-
lococcus aureus in Houston and Atlanta are resistant to
methicillin and similar beta-lactam antibiotics.2,3 While
resistant strains of Staphylococcus aureus have been de-
scribed since early in the antibiotic era, important changes
in the origins, genes, ability to cause disease, and man-
agement of this germ have taken place in the last 10 years.
For example, early MRSA bacteria and infections ap-
peared to result from widespread use of antibiotics, par-
ticularly in healthcare settings. When it occurred in the
community, it was typically a result of spread from a hos-
pital or nursing home. However, present day ca-MRSA
appears to be microbiologically different from what may
be viewed as traditional, older MRSA.

The epidemiology of ca-MRSA should be of sig-
nificant interest to military healthcare providers. Tradi-
tional MRSA often caused disease among
immune-compromised and/or hospitalized hosts. Ca-
MRSAmost often causes disease among relatively young
persons. The spread of ca-MRSA can usually be traced
to close contacts such as family members, athletic team-
mates, or barracks dwellers. In fact, along with small chil-
dren, athletes, and inmates of correctional facilities,
military personnel are an identified population at risk for
ca-MRSA infection.1 In addition to recent experience re-
viewed below, outbreaks of ca-MRSAhave been reported
from Naval SpecialWarfare Center (NSWC) in 20024 and
multiple other military sites, to include the U.S. Naval
Submarine Force. Of 1888 MRSA isolates found at Naval
Medical Center San Diego (all obtained from Branch
Medical Clinics and the tertiary hospital facility) between
1990 and 2004, 65.4% were ca-MRSA.5 It is possible that
some of these cases were from dependents / retirees, but
clearly this pathogen has military relevance

To underscore the significance of ca-MRSA, we
reviewed medical attritions from four classes at Basic Un-
derwater Demolition School (BUD/S) at NSWC in San
Diego during a nine month period in 2006 (see figure 1)
Of students rolled back or dropped from training due to
medical causes, 11% of these were due to ca-MRSA cel-
lulitis, and abscesses. The most serious of these involved
bursae or joints and resulted in hospitalizations for intra-
venous antibiotics and surgical incision and drainage
(I&D). In addition to serious illnesses and hospitaliza-

tions, ca-MRSA infections have resulted in over four hun-
dred hours lost from training due to initial sick-call visits
and follow up for repeat I&D and packing.

The two principal manifestations of infection with
ca-MRSA are cellulitis and abscesses (95% of cultures in
a study by Crum et al.) In the same analysis, the majority
of sites infected involve the extremities, which is consis-
tent with our experience at NSWC.5

In other large studies, skin and soft tissue infec-
tions remain the most common sites for infection with ca-
MRSA. Indeed, most reports suggest that a majority – 70
to 90% of infections with ca-MRSA involve the skin and
soft tissues. While hospital acquired-MRSA (ha-MRSA)
also frequently involves skin and soft tissues, it appears to
be more likely to result in infection of the bloodstream,
respiratory tract, and urinary tract than ca-MRSA, ac-
cording to a study of cultures obtained in Sacramento, Cal-
ifornia.6 Clinical manifestations will be described further
in a subsequent section of this article. While these infec-
tions may cause substantial morbidity, thus far, mortality
has been exceedingly uncommon. Deaths, if they occur,
are usually related to necrotizing pneumonia and associ-
ated overwhelming sepsis.7

PATHOGENESIS
Staphylococcus aureus organisms in general have

demonstrated a unique ability to adapt and survive in a
great variety of environments (just like Special Operations
Forces!) Molecular and genetic analyses of this germ have
shown that it may have a wide variety of molecules known
as adhesins, which mediate adherence to and colonization
of target tissues. This helps to explain how ca-MRSAmay
be easily transmitted among groups of people as well as its
tendency to recur in the same patient over time.8 Isolates
of ca-MRSAhave been analyzed and found to carry a spe-
cific gene known as mec A. This gene encodes a protein
which does not bind well to Beta-lactam agents such as
penicillin, and helps to confer resistance to these drugs.
Penicillin and other beta-lactam agents work by inhibiting
the bacterial cell wall synthesis. This has a lethal effect on
bacteria, especially on Gram-positive ones. The mec A
gene is carried on what is known as a staphylococcal chro-

Fig. 1
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mosomal cassette (SCC). The significance of this is that
the gene and SCC can be used to conduct epidemiologic
studies of outbreaks and identify that ca-MRSA is in-
volved. Additionally, ca-MRSA isolates typically pos-
sess genes which code for a cytotoxin known as
Panton-Valentin leucocidin. This factor is thought to
give ca-MRSA the ability to destroy tissue and is associ-
ated with rapid formation of abscesses and tissue de-
structive pneumonias.9

On a more practical level, “5Cs” have been im-
plicated in the transmission of ca-MRSA. These include
Crowding, skin Contact, Compromised skin, sharing
Contaminated items, and lack of Cleanliness.1 Crowding
is an obvious consequence of military training and oper-
ational environments. Potentially infected personnel are
also placed in close contact with each other as a result of
team building and other exercises. Trainees at NSWC
and other special operations training environments are
frequently exposed to abrasions and other trauma which
may compromise the skin. Similarly, it is not unusual
for trainees to share items such as towels, wetsuits,
masks, and other gear items. Ca-MRSA has been cul-
tured from patient examination tables, computer key-
boards, a pulse oximeter, and patient chairs, which attests
to the importance of proper infection control measures
in clinic spaces.9

DIAGNOSTIC CONSIDERATIONS
The typical presentation of a patient with ca-

MRSAskin or soft tissue infection is a rapidly appearing
area of induration and erythema which may or may not
develop into an obvious swollen, abscess-like lesion (fig-
ures 2 and 3). These infections may also resemble a spi-
der bite (figure 4) and patients not infrequently present
with the complaint that they feel that they were bitten by
a spider. While patients may be febrile, our experience
at NSWC suggests it is rare, with less than five patients
in over 100 presenting with temperature greater than 98.6
degrees Fahrenheit. While abscess/cellulitis are the most
frequent manifestations of ca-MRSA, it is important to
note that patients may present with sepsis, necrotizing
(rapidly progressive and destructive) pneumonia, py-
omyositis, necrotizing fasciitis, and other serious inva-
sive infections, even among healthy individuals. Abscess
lesions may drain spontaneously if left untreated, and
may present with serosanguinous purulent material em-
anating from the lesion.

An important initial consideration in approach-
ing a patient with a new skin or soft tissue infection
should be index of suspicion. While these diseases were
often caused by Group A Streptococcus species or Me-
thicillin Sensitive Staphylococcus aureus in the past, cli-

nicians should be aware that the prevalence of ca-MRSA
has rapidly increased in the USA.10 As noted above, mil-
itary personnel (particularly in the close quarters of a train-
ing environment) are a population at risk. Providers
should have a low threshold for obtaining a swab of site
material for culture and sensitivity testing from abscesses
and other skin infections. While the sensitivity of cultur-
ing swabbed sites may be imperfect (70.9% in one study),
culturing may prove useful if the infection spreads or pro-
ceeds to worsen rapidly or if it is unresponsive to a course
of prescribed antibiotics. A slide latex agglutination test
for detection of MRSA is highly sensitive and specific and
is currently used in hospitals and laboratories in more than
17 countries.11

Figure 2.
Ca-MRSA
abscess of
posterior
leg with
associated
cellulitis

Figure 3.
Ca-MRSA
abscess of
hand status-
post inci-
sion and
drainage

Figure 4. .
Ca-MRSA
abscess
with charac-
teristic spi-
der bite
appearance.
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We and others have also identified otitis media
and externa associated with ca-MRSA. Patients treated
for otitis with conventional antibiotics who present with
persistent otorrhea should have discharge swabbed and
sent to a laboratory for culture and sensitivity testing.12

MANAGEMENT
The first step in appropriate treatment of ca-

MRSA related disease involves a high index of suspicion
and adequate recognition of the presentation. In one
study from Atlanta, Georgia, two thirds of ca-MRSA
cases were treated inadequately initially, probably be-
cause the providers did not recognize that the causative
germ was resistant to beta-lactam antibiotics.10 Ca-
MRSA is typically also resistant to macrolide antibiotics
such as erythromycin and azithromycin, as well as fluo-
roquinolone antibiotics such as ciprofloxacin.13

The following sections discuss the use of differ-
ent agents in the treatment of suspected or proven ca-
MRSA. However, these therapies have not been
compared in vigorous clinical trials, and so it is not
known what the ideal therapy is. General consensus fa-
vors the empiric therapies described below, as well as in-
cision and drainage for abscesses.

The good news about ca-MRSA is that it is treat-
able. In contrast with older nosocomial strains of MRSA,
it is usually sensitive to a larger number of antibiotics.
Ca-MRSA is resistant to cephalosporins such as
cephalexin and penicillin derived antibiotics such as di-
cloxacillin. However, most ca-MRSA is susceptible to
tetracyclines such as minocycline and to trimethoprim-
sulfamethoxazole. Many ca-MRSA strains are suscepti-
ble to clindamycin, but development of resistance to this
drug during therapy may occur.14 Rifampin is also gen-
erally an effective agent against ca-MRSA. Table 1 de-
scribes specific medications, their dosages, and most
common side effects.

All patients with furuncles or abscesses should
have them drained. Drainage may be problematic, in that
abscesses may be septated and may require significant
pressure to break up septations and assure complete
drainage. These procedures are often quite painful and
poorly tolerated by patients. In our experience at NSWC,
pre-medication with morphine sulfate 2 to 4mg or with
fentanyl 50 to 100mcg may help mitigate pain and en-
sure complete drainage of ca-MRSA related abscesses,
although this is anecdotal. Furuncles less than 5cm in
diameter may respond to drainage alone, but we routinely
provide coverage with antibiotics, particularly if there is
surrounding erythema or induration. If an abscess is
large, it should be packed with a Penrose drain or with
material such as iodoform gauze, and undergo daily eval-
uation to ensure that the abscess is not re-accumulating.

In severe or invasive infections or in infections
which do not respond quickly to the above therapies, pa-
tients should be admitted to a medical treatment facility
and be treated with vancomycin or linezolid. Also, if pa-
tients present with evidence of sepsis or the systemic in-
flammatory response syndrome (fever, low blood
pressure, tachycardia, hyperventilation, confusion) ex-
peditious administration of vancomycin (and possibly
other antibiotics) should occur. Rapid referral for hospi-
talization and surgical consultation should be made in
these cases.

PREVENTIVE MEASURES
Proper hygiene remains a cornerstone for pre-

venting transmission of this infectious illness. This in-
volves hand washing, covering draining skin lesions, not
sharing potentially contaminated items, and avoidance of
crowding and close contact whenever possible. Medical
providers play an important role in these measures, in
that they may be the first and only personnel to educate
infected service members. Colonized and infected pa-
tients may be important reservoirs for ca-MRSAand con-
tribute to the spread and recurrence of disease. It is
incumbent upon medical providers in the military system
to advise commanders regarding appropriate hygiene
practices. Rates of colonization with ca-MRSA in vari-
ous settings have suggested rates of 4 to 8% of an at-risk
population, but it is unclear whether swabbing and cul-
turing the nares is an effective way to decrease coloniza-
tion and limit outbreaks.15 However, this could be of benefit
in monitoring the effectiveness of a community-based MRSA
prevention program.

Reports of de-colonization with hexa-
chlorophene or chlorhexidine gluconate with mupirocin
have resulted in mixed success.16 Anecdotally, we have
seen significant reductions in ca-MRSA infections at

Antimicrobial Usual Dosage Common
Side Effects

Trimethoprim-
Sulfisoxazole
160/800mg
(Septra DS)

1 DS tablet every
12 hours

Nausea/Vomiting,
Diarrhea, Rash

Minocycline 100mg every 12
hours

Photosensitivity,
Nausea/Vomiting

Doxycycline 100mg every 12
hours

Anorexia, Nausea,
Dysphagia, Rash

Rifampin 600mg once daily Stomache upset,
Discolored Urine

Clindamycin 300-450mg every
6 hours

Nausea/Vomiting,
Diarrhea
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NSWC since providing and requiring use of chlorhexidine
gluconate 4% in barracks showers. This is used as a body
wash and is enforced by inspection of barracks showers
and direction by instructor staff.

While the impact of hand washing on prevention
of ca-MRSA in the general population has not been stud-
ied, multiple studies have shown a benefit to hand wash-
ing in preventing multiple types of infectious illnesses.
An increasing trend in the use of alcohol based waterless
hand cleaners has occurred. This has been due to their
ease of use and some information that they may result in
decreased rates of infection. Specifically, a study of al-
cohol based hand cleaner in a hospital setting resulted in
a 46% reduction in the number of nosocomial MRSA
cases per 1000 patient-days.17 Caution should be used in
generalizing this result to a military population since hos-
pitalized patients and healthy service members are differ-
ent hosts.

SUMMARY
Ca-MRSA is an increasingly important cause of

morbidity in military populations, particularly in training
settings. It is highly contagious and destructive of tissue.
Skin and soft tissue involvement are the most common
manifestations, but other serious illness may occur. Inci-
sion and drainage of abscesses and antibiotics for soft tis-
sue infections are the mainstays of treatment. Several oral
antibiotics are effective, but beta-lactam antibiotics such
as penicillins or cephalosporins are not. A high index of
suspicion for ca-MRSA is important, and patients with in-
fections not responding to initial therapy should have
wounds cultured and antibiotics changes to provide ap-
propriate coverage. Intravenous vancomycin and hospi-
talization should be considered for patients with serious
infection or systemic illness. Hygiene and avoiding shar-
ing personal items are cornerstones of prevention, and use
of antibacterial soaps such as chlorhexidine are also likely
helpful.
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