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Methcillin-resistant Staphylococcus aureus (MRSA) has emerged as an important cause of community-acquired
infections, which has been recently designated as community-associated (CA) MRSA. Panton-Valentine leukocidin
(PVL)-negative multilocus sequence type 72 (ST72)-staphylococcal cassette chromosome mec (SCCmec) type IV
has been reported as the predominat CA-MRSA strain in Korea and is commonly associated with skin and soft tissue
infections in addition to healthcare-associated pneumonia. However, community-acquired pneumonia (CAP) for this
strain has not yet been reported. We hereby report two cases of CAP caused by PVL-negative ST72-SCCmec type IV
strain in patients who had no risk factors for MRSA acquisition. While CA-MRSA infections are not yet prevalent in
Korea, our cases suggest that CA-MRSA should be considered in cases of severe CAP, especially for cases associated with

necrotizing pneumonia.
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Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) is
a well-known cause of healthcare-associated infection'.
However, MRSA infections have been reported in previously
healthy individuals with no recent history of healthcare con-
tact"’. While community-associated MRSA (CA-MRSA) has
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primarily been described as a cause of skin and soft-tissue
infections’, it has also been associated with sepsis and nec-
rotizing pneumonia’’. Many of these MRSA strains carry the
type IV and type V staphylococcal cassette chromosome mec
(SCCmec) which produce certain toxins (Panton-Valentine
leukocidin [PVL]). These strains are generally only resistant
to the B-lactams and macrolides and have specific molecular
typing patterns’.

S. aureus is an important cause of nosocomial pneumonia
and less commonly a cause of community-acquired pneumo-
nia (CAP). In recent years, CA-MRSA strains, particularly PVL-
positive strains, have been increasingly reported as causative
agents of CAP in the United States and Europe™. In Korea,
PVL-negative multilocus sequence type 72 (ST72)-SCCmec
type IV has been reported as the predominant CA-MRSA
stain’. Although healthcare-associated pneumonia is one
of the most frequent types of community-onset healthcare-
associated infections caused by ST72-SCCmec type IV strain
in Korea, CAP due to the strain has not been reported”. We
report two extraordinary cases of CAP caused by the ST72-
SCCmec type IV strain in patients who had no prior risk fac-
tors for MRSA acquisition.
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1.Case 1

A 66-year-old man was referred to the Samsung Medical
Center, Seoul, Korea, following a diagnosis of CAP with cyto-
penia which was made at another hospital. Three weeks prior
to admission, he had ingested water of boiled wild mushroom.
While he developed nausea and headache, which spontane-
ously resolved without medication, he did not experience any
respiratory symptoms. Two week later, he developed dyspnea
on exertion. He visited his regional hospital presenting with
fever and dyspnea and was diagnosed with CAP. However, he
was referred to our hospital for leukopenia (leukocyte count,
300/uL; absolute neutrophil count, 0/uL) and thrombocyto-
penia (platelet count, 3,000/uL) found on initial laboratory
tests at the regional hospital. On admission to our hospital,
his condition deteriorated rapidly and he was placed on
mechanical ventilation for severe hypoxemia. Chest com-
puted tomography (CT) showed consolidation and ground-
glass opacity with cavitation in the left lower lobe which was
compatible with necrotizing pneumonia (Figure 1). The
patient was diagnosed with severe necrotizing pneumonia
in a neutropenic patient and was administered vancomycin,
piperacillin-tazobactam and levofloxacin. Aplastic anemia as-
sociated with wild mushroom toxin was diagnosed with bone
marrow biopsy which showed hypocellular marrow with
suppressed trilineage hematopoiesis. While the Gram stain of
respiratory specimens showed gram-positive cocci in pairs,
chains and clusters, the urinary antigen test for Streptococcus
pneumoniae was negative. The culture from sputum grew
MRSA and while the strain was susceptible to gentamicin, ri-
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Figure 1. Chest computed tomography of a 66-year-old man with
community-associated methicillin-resistant Staphylococcus aureus
pneumonia shows consolidation and ground-glass opacity with
cavitation in the lower left lobe.
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fampicin, ciprofloxacin and trimethoprim/sulfamethoxazole,
it was resistant to erythromycin and clindamycin. The patient
recovered completely following a 2 week treatment course
with vancomycin. In order to genotype the bacterial isolate,
multilocus sequence typing (MLST) was performed using
polymerase chain reaction (PCR) amplification and sequenc-
ing of seven housekeeping genes (arcC, aroE, glpE gmk, pta,
tpi, and yqiL) as previously described’. SCCmec type was
determined by the multiplex PCR method. The isolate was
screened for the genes (lukF-PV and lukS-PV) encoding the
components of the PVL toxin by PCR amplification'’. Typing
of the MRSA isolate from the patient revealed that the isolate
belonged to MLST ST72, carried SCCmec type IV and was
negative for PVL.

2. Case 2

A 57-year-old woman who had previously been healthy
except for a history of pulmonary tuberculosis thirty years ago
and who was on current medication for hypertension and de-
pressive episodes, was admitted to our hospital with high fe-
ver, cough and sputum for 3 days. On admission, dyspnea and
chest pain developed. Chest CT showed multiple patchy con-
solidations in both lower lobes and the right middle lobe of the
lung (Figure 2). Laboratory tests revealed a leukocyte count
of 1,820/uL, hemoglobin at 9.9 g/dL, and a platelet count of
192,000/uL. After 2 days, she rapidly deteriorated and was ad-
mitted to the intensive care unit (ICU) following intubation for
severe hypoxemia. She was diagnosed with severe CAP and
ceftriaxone and azithromycin were administrated empirically.
While Gram stain of respiratory specimens revealed gram-
positive cocci, the urinary antigen test for S. pneumoniae
was negative. MRSA grew from sputum culture and the strain
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Figure 2. Chest computed tomography of a 57-year-old woman
with community-associated methicillin-resistant Staphylococcus
aureus pneumonia shows multiple patchy consolidations in both
lower lobes and the middle right lobe.
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was susceptible to gentamicin, rifampicin, ciprofloxacin, trim-
ethoprim/sulfamethoxazole, erythromycin and clindamycin.
Vancomycin was added to the empiric treatment on hospital
day 5. Due to the persistent fever following administration of
vancomycin for 7 days, vancomycin was replaced with line-
zolid. Bilateral infiltration in the lungs with respiratory failure
resulted in acute respiratory distress syndrome which was
treated with adjunctive corticosteroid treatment. Ultimately,
the patient recovered following linezolid treatment for 7 days
in addition to vancomycin treatment for 7 days and corticoste-
roid treatment for 4 weeks. Typing of the MRSA isolate from
the patient revealed that the isolate belonged to MLST ST72,
carried SCCmec type IV and was negative for PVL.

Discussion

To our knowledge, this is the first report of CAPs caused by
ST72-SCCmec, type 1V strain which is the predominant CA-
MRSA strain in Korea. Although the first case developed in
an immunocompromised individual with aplastic anemia
associated with wild mushroom toxin, the patient had severe
pneumonia requiring admission to the ICU and mechani-
cal ventilation support, which are consistent with previously
reported cases of CA-MRSA pneumonia®’. Nonetheless, each
isolate was negative for PVL which is a cytotoxin produced
by approximately 5% of S. aureus strains and is associated
with up to 85% of severe necrotizing pneumonia®*"'. Some
of these respiratory infections have been associated with sep-
tic shock, hemoptysis, respiratory failure and intensive care
admission for ventilatory or circulatory support'*'’. However,
recently reported case series have revealed that PVL-negative
CA-MRSA may also cause severe necrotizing pneumonia sug-
gesting the presence of other virulence factors responsible for
necrotizing pneumonia caused by CA-MRSA''. While some
data suggest an important pathogenic role of PVL in MRSA
pneumonia, debate remains about the importance of this
toxin in the pathogenesis of CA-MRSA pneumonia or whether
PVL is merely a marker of CA-MRSA infections".

CA-MRSA infections previously tended to arise largely from
specific patient groups especially in high-risk settings such as
military recruits, sports teams and individuals living in close
communities or involved in activities resulting in skin abra-
sions'. However, recent CA-MRSA infections have arisen in
otherwise healthy individuals who did not have such risk fac-
tors. Young age of patients has been a remarkable feature of
CA-MRSA pneumonia in both European and US cases"*"*",
Severe cases of CA-MRSA pneumonia have been reported
during influenza season or have been associated with a pre-
ceding influenza or influenza-like illness in the majority of
cases"'*". In our cases, a preceding influenza-like illness was
mentioned in the first case but not in the second case. In con-
trast to other bacterial pneumonia in which leukocytosis is a
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prominent feature, leukopenia may be observed in a substan-
tial proportion of cases and is predictive of poor outcome”".
Although the patient in the first case developed cytopenia as-
sociated with aplastic anemia, both of them had leukopenia.
In conclusion, we report the emergence of CA-MRSA in Ko-
rea as a cause of CAP in otherwise healthy individuals. While
CA-MRSA infections are not yet prevalent in Korea™, our
cases suggest that CA-MRSA should be considered in cases of
severe CAP, especially in those cases associated with necrotiz-

ing pneumonia.
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