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Community-Acquired MRSA Infections:

Goal. The goal of this lesson is to
discuss community-acquired MRSA
infections, comparing and
contrasting them with hospital
acquired MRSA illness.

Objectives. at the conclusion of
this lesson, successful participants
should be able to:

1. recognize the extent and
communicability of MRSA infections
in the community;

2. select important principles
that describe MRSA infections and
their treatment including the
mechanism of resistance acquired by
Staphylococcus aureus; and

3. identify specific measures that
help limit MRSA infections.

The advent of modern
antimicrobial agents in the last
century soon met with emergence of
resistant organisms that threatened
the effectiveness of antimicrobial
options. Of the two million hospital-
acquired infections each year in the
United States, more than half are
caused by drug-resistant strains of
bacteria, with some intensive care
units reporting resistance rates
exceeding 70 percent. Drug
resistance imposes a considerable
impact on patient morbidity and

mortality, and is a major economic
burden for the nation with annual
expenditures projected to be as high
as $30 billion. A bacterium of
particular concern is Staphylococcus
aureus (S. aureus).

Evidence is mounting that MRSA
(methicillin-resistant Staphylococcus
aureus} acquired from within the
community (community- acquired
[CA-MRSA]) is a formidable pathogen
that is increasing in the United States
and worldwide. Many of these
community isolates pose a significant
threat because they consist of a
heterogeneous mix of MRSA strains,
some apparently well suited to
survival and propagation. CA-MRSA
has now emerged as the most
frequent cause of skin and soft tissue
infections that bring affected
individuals to emergency facilities in
the United States.

The Changing Face of
Staphylococcus aureus
Staphylococcus aureus was first
described in 1882 by Sir Alexander
Ogston, a Scottish surgeon, who
noted the pathogen’s role in sepsis
and abscess formation. Its virulence
was not truly appreciated until 1942,
when an 82 percent mortality rate
was reported among 122 patients
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with S. aureus bacteremia at one
New England hospital. S. aureus,
often referred to simply as “staph,”
is a widespread bacterium that
causes a large variety of infections
ranging from mild skin and soft tissue
infections such as furuncles
(abscessed hair follicles or “boils™)
and carbuncles (coalesced masses of
furuncles), to serious, life-
threatening illness such as sepsis and
toxic shock syndrome. It s,
therefore, one of the most clinically
important bacterial pathogens that
results in substantial morbidity, even
mortality. An estimated 25 to 30
percent of the population is
colonized with S. aureus (i.e.,
bacteria are present but are not
causing  infection). Sites  of
colonization include the nose
(primary site), mucous membranes or
breaks in the skin. Colonized
individuals are more likely to develop
staphylococcal infections; however,
many who are colonized remain
asymptomatic. Staphylococcal
infections occur more often in
persons with compromised immune
function.

Virtually all S. aureus strains
were susceptible to penicillin G when
it was initially introduced in the early
1940s. By 1944, however, the first
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reports of penicillin- resistant S.
aureus strains had appeared. At that
time, penicillin resistance was
limited to hospitalacquired
(nosocomial) infections. The
incidence of penicillin-resistant
strains of S. aureus continued to
increase over the next several years,
leading to development and
introduction in Europe in 1959 of
methicillin, a semisynthetic penicillin
specifically designed to withstand
development of resistance. Within
two years, S. aureus circumvented
the  therapeutic  activity of
methicillin by altering one of its cell
wall proteins. This resulted in
resistance to methicillin as well as to
all  beta-lactam  antimicrobials
including penicillins, cephalosporins
and monobactams, and eventually
resistance to many macrolides,
clindamycin, and fluoroquinolones.
These early reports appeared first in
the U.K., followed by other European
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risk. Although the exact prevalence is
unknown, it appears to be increasing.

Distinguishing CA-MRSA from
HA-MRSA

The molecular and antimicrobial
resistance profiles of CA-MRSA strains
are genotypically distinct from HA-
MRSA  (hospital-acquired  MRSA)
strains. Although there is overlap
between HA- and CAMRSA strains, the
current CA strains generally remain
more susceptible to classes of
antimicrobials other than beta-
lactams; at present, HA strains are
more likely to be resistant. In
hospitals, MRSA infections are
associated with greater lengths of
stay, higher mortality and increased
cost of care. The current epidemic
strains of CA-MRSA are also
characterized by the presence of the
PVL (Panton- Valentine leukocidin)
gene, which is thought to be a
virulence  factor for  serious
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oxacillin and others; cephalosporins;
cephamycins, carbapenems; and
monobactam antibiotics.

The mecA gene is contained in
the staphylococcal cassette cartridge
(SCC), which is a mobile
chromosomal element that aids in
successful chromosomal
incorporation. Five SCC types (I-V)
have been isolated from CA-MRSA. It
is now known that the smaller type IV
cassette predominates among CA-
MRSA strains and indeed its presence
distinguishes them from HA-MRSA.
Most cases of MRSA infections in the
community are related to an
increasing community reservoir,
rather than a hospital reservoir, of
MRSA.

Although alteration of target
penicillin-binding proteins is the
primary mechanism of resistance to
beta-lactam antibiotics, over the
years some MRSA strains have
developed multiple mechanisms of
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