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Heterosexual transmission of community-associated methi-
cillin-resistant Staphylococcus aureus has not been docu-
mented. As part of a survey conducted in northern Man-
hattan, we encountered 3 households in which heterosexual
transmission was responsible for new community-associated
methicillin-resistant S. aureus infection. The vaginal and in-
guinal isolates obtained from the sexual partners were USA
300. This report documents an important and previously
unrecognized means of community-associated methicillin-
resistant S. aureus colonization and transmission for these

potentially invasive strains.

Community-associated (CA) methicillin-resistant Staphylococ-
cus aureus (MRSA) has emerged as a major cause of cutaneous
and invasive infections [1-3]. CA-MRSA infection occurs in a
wide range of individuals, including members of sports teams,
military recruits, and children in day care facilities [4, 5]. In-
creasingly, reports have also suggested behavioral risks, includ-
ing injection drug use and poor personal hygiene [4, 6-8].
Absent from this list have been reports of heterosexual activity
as a potential means of CA-MRSA transmission. This potential
means of transmission might help to explain the ability of these
new strains to become established in what would otherwise be
considered low-risk communities. In this report, we describe
3 households in which heterosexual transmission of CA-MRSA
is likely to have occurred.

Methods.
asked to participate in a prospective, community-based study

Subjects with cultures positive for MRSA were
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of the prevalence of CA-MRSA infection in the Columbia Uni-
versity Medical Center (CUMC; New York, NY) catchment
area. The study was conducted from April 2004 to September
2006. MRSA-positive individuals were identified by surveillance
of the CUMC clinical microbiology database or by physician
referral. Those who agreed to participate were interviewed in
their homes. Sociodemographic and medical information, as
well as data pertaining to potential risk factors for CA-MRSA
infection (including sexual behavior), was collected for the in-
dex case patient and for all household members. Nasal samples,
axillary samples, and samples of self-administered vaginal and
genital swabs were collected from all consenting adult house-
hold members and cultured for S. aureus. Samples from visible
skin lesions were also cultured. Follow-up interviews were per-
formed, when possible, every 3 months for up to 9 months.

All cultures positive for S. aureus were further characterized
by staphylococcal chromosomal cassette (SCC) mec typing [9,
10] and PFGE [11]. PFGE profiles were entered into the Bion-
umerics archival database (Applied Maths), and the strains were
compared [12]. Screening for the presence of the Panton-Val-
entine leukocidin was performed as described elsewhere [13].
This study was approved by the Columbia University Institu-
tional Review Board.

Case reports.
mission of CA-MRSA. In each instance, sexual partners de-

There were 3 instances of heterosexual trans-

scribed a history of recurrent CA-MRSA infection, often in-
volving the pubic, vaginal, or perineal region.

Household 1 was enrolled when a 3-year-old girl in the
household presented to the CUMC emergency department with
an MRSA-positive abscess in the pubic area. The girl’s mother
(patient 1) reported having tiny “pimples” in her groin area
that had appeared 6 months earlier, when she was sexually
active with 5 different male partners, including her husband.
She stated that all partners except her husband had used con-
doms. She recalled that both her husband and another partner
had similar “pimples” in the groin. The woman also reported
that she shaved her pubic area and that she had received a
diagnosis of vaginal herpes shortly after her initial vaginal cul-
tures were positive for CA-MRSA (figure 1).

Both the husband’s and the wife’s nasal cultures were neg-
ative for CA-MRSA. The wife’s vaginal swab sample and the
husband’s groin sample were both positive for CA-MRSA. Both
isolates were SCCmec type IV and were identical by PFGE
(figure 2). The mother remained culture positive with the iden-
tical strain on 3 separate visits (figure 1).

Household 2 was enrolled when patient 2 presented to the
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Figure 1.

Timeline of events related to colonization and infection of sexual partners with community-associated methicillin-resistant Staphylococcus

aureus (CA-MRSA) in 3 households. Asterisk indicates strains displayed in figure 2. Antib Rx, antibiotic treatment; F, female subject; I&D, incision and
drainage; M, male subject; mec |V, staphylococcal chromosomal cassette mec type IV; SA+, culture positive for S. aureus.

CUMC emergency department with an MRSA-positive buttock
abscess that resolved after incision and drainage and treatment
with trimethoprim-sulfamethoxazole. Two months later, her hus-
band developed a “full-body rash” and “boils” that were culture
positive for CA-MRSA. He was treated with unknown antibiotics.
At the same time, patient 2 developed boils in her groin area
and was treated with clindamycin. The abscesses failed to resolve,
and she eventually underwent incision and drainage. She was
also treated with trimethoprim-sulfamethoxazole and mupirocin
ointment. Patient 2 and her husband were sexually active with
each other during this time (figure 1).

Cultures of nasal samples obtained from patient 2 were re-
peatedly negative for MRSA, whereas cultures of nasal samples
obtained from her husband were positive for MRSA (SCCmec
type IV). The vaginal swab sample obtained from patient 2 and
the groin swab sample obtained from her husband were both
positive for MRSA SCCmec type IV. These samples were iden-
tical by PFGE (figure 2). Both husband and wife had multiple
cultures that were positive for CA-MRSA over time.

Household 3 was enrolled when patient 3 reported multiple
episodes of MRSA-positive abscesses over a 3-month period.
These episodes always followed visits from her boyfriend, a
member of the military whose unit had reportedly been ex-
periencing an outbreak of MRSA infection. The boyfriend had
boils on his face and groin and was treated with antibiotics

combined with incision and drainage. Patient 3 had abscesses
on her legs, groin, and buttocks that were also treated with
antibiotics and incision and drainage. This led to resolution of
her symptoms until the next visit from her boyfriend, after
which the abscesses recurred (figure 1). Notably, patient 3 also
regularly shaved her pubic area. The isolate obtained from pa-
tient 3’s groin sample was SCCrmec type IV. Her nasal cultures
had persistently negative results. The boyfriend’s isolate was
unavailable for typing.

Microbiologic results. MRSA isolates from vaginal or pubic
samples obtained from sexual partners in households 1 and 2
were indistinguishable by PFGE. Nares specimens from 4 of the
5 subjects tested were negative for MRSA during the time periods
that cultures of vaginal or pubic samples were positive for MRSA.
Of interest, all isolates were positive for Panton-Valentine leu-
kocidin and matched the profile of USA 300, the predominant
CA-MRSA clone in the United States (figure 2) [14].

Subjects from 114 (33.0%) of 345 eligible households iden-
tified through the clinical microbiology database (for the period
1 December 2003 through 16 March 2006) were enrolled in
the study. The primary site of MRSA infection was the pubic
area for 10 (2.9%) of the eligible index case patients (4 male
patients and 6 female patients). This likely underestimates the
total number of patients with infection in the pubic area, be-
cause many of the index case patients were children, and other
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Figure 2. PFGE analysis of isolates of community-associated methi-
cillin-resistant Staphylococcus aureus (CA-MRSA) obtained in 3 house-
holds. Lane 1, isolate from vaginal culture sample obtained January 2006
from the female subject from household 1; /ane 2, isolate from groin
area culture sample obtained March 2006 from the male subject from
household 1; /ane 3, isolate from nares culture sample obtained March
2005 from the male subject from household 2; /ane 4, isolate from leg
(body rash) culture sample obtained March 2005 from the male subject
from household 2; /ane 5, isolate from groin area culture sample obtained
June 2005 from the male subject from household 2; /ane 6, isolate from
pubic area culture sample obtained April 2005 from the female subject
from household 2; /ane 7, isolate from pubic area culture sample obtained
June 2005 from the female subject from household 2; /ane 8, isolate
from buttock abscess culture sample obtained Februrary 2005 (the original
clinical isolate) from the female subject from household 2; /ane 9, isolate
from original pubic pustule culture sample obtained September 2005 from
female subject in household 3; and /ane 70, PFGE profile of USA 300
isolate.

household members might have had positive cultures of sam-
ples from these sites (e.g., patient 1).

Of the 32 female subjects who agreed to perform self-ad-
ministered swabs of the pubic area and/or vagina, 8 (25%) had
samples that tested positive for MRSA; 4 had positive vaginal
and pubic samples, 2 had positive vaginal samples only, and 2
had positive pubic samples only. Only 2 (25%) of these 8 sub-
jects had concurrent nares cultures that were positive for MRSA.
Two MRSA isolates were SCCmec type II, and the remaining
6 isolates were SCCmec type IV.

Discussion. In this report, we describe 3 households in
which there was clinical, microbiological, and molecular epi-
demiological evidence of heterosexual transmission of CA-

MRSA. The sexual partners developed colonization with suc-
cessive skin infections in the pelvic region after sexual activity.
These infections were due to identical CA-MRSA strains within
2 of the 3 households. We also found that a number of women
had asymptomatic vaginal or pubic colonization with MRSA,
and in 75% of these cases, nares cultures showed no growth.

Heterosexual activity reproduces many of the previously
identified risk factors for CA-MRSA transmission, including
intimate contact, the presence of open wounds or minor ab-
rasions (e.g., from shaving or the result of Herpes simplex virus
infection), and the failure to adequately cover sites of infection
[15, 16]. Similar risk factors, including having a sexual partner
with skin infection, have been documented among HIV-posi-
tive men who have sex with men [16]. Heterosexual activity,
however, poses a far greater risk of dissemination in the com-
munity. In this regard, CA-MRSA infection can be regarded as
a sexually transmitted disease, not unlike Herpes simplex virus
infection, with the risk of transmission increasing in the pres-
ence of other sexually transmitted diseases and/or multiple sex-
ual partners.

Some authors have speculated that nasal colonization may
not precede CA-MRSA infection as often as it precedes health
care—associated MRSA infection [17, 18]. This has raised the
possibility that there are other unrecognized sites of coloni-
zation serving as reservoirs for subsequent infection. Rates of
nasal colonization with CA-MRSA in the general population
have been low [19, 20]. However, in some groups at high risk
for CA-MRSA infection (such as children, the homeless, and
the military), nasal colonization rates have been high, whereas
in other groups (such as athletes), the rates of nasal colonization
have been low [4-6, 21, 22]. In our study, nasal colonization
could not be documented in 75% of persons with active in-
fection or colonization at another site. Moreover, the culture
information retrieved from the clinical microbiology database
suggests that colonization of alternative sites is relatively com-
mon. This information, taken in concert with the results of the
self-administered vaginal swab cultures, demonstrates that
other colonization sites are important as potential CA-MRSA
reservoirs for infection and transmission.

It is surprising that heterosexual activity has not been pre-
viously documented as a potentially important means of CA-
MRSA transmission. Our longitudinal, community-based study
allowed us to observe the role of different risk factors, as well
as the effect of colonization at multiple sites, on the incidence
of infection within each household over time.

Community reservoirs of CA-MRSA are not well defined.
Previous investigations have noted that CA-MRSA may “ping-
pong” among family members, and high rates of nasal colo-
nization among children suggest that they are often instru-
mental in transmitting infection within households [21-23].
Our study suggests that colonization of the genital area and
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heterosexual activity among adult members of an infected
household may also lead to recurrent infection within house-
holds and may turn individual households into major potential
reservoirs of infection for the rest of the community.
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