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Fatal sepsis due to community-associated methiciih
resistant Staphylococcus aureus a case report
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Abstract

We present the case of a community-associated aitkithiesistant Staphylococcus aureus (CA-MRSA)
infection, which led to a rapidly evolving fatalpsés with necrotizing pneumonia in a four year gid. The pa-
tient was admitted to the Mures County Emergenayic2l Hospital at 7:50 a.m. on the ®f March 2007. A
few days before presentation the girl had sufferedinor trauma of her left heel. According to atiali, biochem-
ical and radiological findings, septic shock witlitaneous origin, cellulitis of the left heel andabéral pneumo-
nia were diagnosed. She received intravenous fesdscitation and large spectrum antibiotic therapgs star-
ted. Later that day, the patient’s condition deteated and she went on a cardiorespiratory stop dretl at
03:25 p.m. On autopsy, bilateral necrotizing pnenimovas documented. MRSA was isolated from blodd cu
tures. Based on epidemiological data and on phericay and molecular characterization, the strain sv@und
to be a CA-MRSA harboring SCCmec type IV and Pavisdentine leukocidin genes which belonged to gpe t
t044. This was the first and so far only case tdlfsepsis occurring in our hospital due to CA-MRSrain con-
firmed by means of molecular techniques. The dramnapidity of its evolution represents a major cem and
demonstrates the extreme virulence and harmingaitpaf this type of CA-MRSA.
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Rezumat

Prezendm cazul unei fege de 4 ani care a decedat in urma unei infea Staphylococcus aureus meticili-
no-rezistent comunitar (CA-MRSA) cu evielseptia rapida si pneumonie necrotizadt Pacienta a fost internat
in Spitalul Clinic Judgan de Urgem Tg. Mureg in data de 15 martie 2007, la ora 7:50. Cu céateNa inainte a
prezentat un traumatism minor la niveldadiului stang. Pe baza examenului cligigaraclinic, s-a stabilit diag-
nosticul desoc septic de origine cutanatcelulitz a azlcaiului sAngsi pneumonie bilateral S-a instituit tratament
de resuscitare hidrit si antibiotice cu spectru larg. Starea feii s-a deterioraki a decedat la ora 15:25 in urma
unui stop cardio-respirator neresuscitabil. Necrigpa evideriat pneumonie necrotizantbilateraki. Din hemo-
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culturi, s-a izolat o tulpiti MRSA. Pe baza datelor epidemiologicpe baza caracterelor fenotipigemoleculare,
s-a dovedit a fi o tulpihde tip comunitar: a prezentat SCCmec tip IV, ardpat tipului spa t044i a fost produg-
toare de leukocidina Panton-Valentin. Acesta a fwstul si unicul caz de sepsis fatal cauzat de o tulgitRSA
comunitar: confirmati prin tehnici de biologie moleculéyin spitalul nostru. Evohia rapida si fatald a infegiei

demonstreazvirulerya extrend si capacitatea de distruie a acestui tip de CA-MRSA.

Cuvinte cheie:;pneumonie, leukocidina Panton-Valentine, tipidaaseteriani

Soon after introduction of methicillin in
therapy, resistance against this antibiotic ap-
peared and methicillin-resistant. aureus
(MRSA) strains began their spread throughout
the world. Variably present in different geo-
graphical regions, until late 1990's MRSA was
mostly confined to the hospital setting. Major
concern arose when the first strains occurring in
outpatient population was isolated.

Compared to hospital-acquired strains,
the emerging community strains presented
some patrticularities: although resistance may be
present, they are usually susceptible to several
non{-lactam antibiotics, have a faster growing
rate and increased virulence due to the produc-
tion of a toxin, the Panton Valentin leukocidin
(PVL) (1-3). New SCa@ec elements, desig-
nated type IV and V, different from previously
known SC@necelements associated with hos-
pital-acquired MRSA strains (4,5), were de-
scribed in their genetic background.

In some regions, the emerging strains
became frequently encountered pathogens in-
volved in skin infections, leading to epidemics
in closed communities: day care centers, correc-
tional facilities, army, sport teams (6-16). Al-
though most frequently they were associated
with mild or moderately severe skin and soft
tissue infections, several fatal cases of blood-
stream infections occurring in children and
young adults were reported. In all cases, necrot-
izing pneumonia with rapid extension was re-
corded, due to production of PVL (17-20).

We present here the first case in our hos-
pital in which a community-associated MRSA in-
fection led to a rapidly evolving fatal sepsis with
necrotizing pneumonia in a four year old girl.

BA, the sixth child of a poor family res-
ident in the rural area nearby Odorheiu-Secui-

esc (Harghita County), was admitted to the
Mures County Emergency Clinical Hospital at
7:50 a.m. on the 15of March 2007.

A few days before presentation the girl
had suffered a minor trauma of her left heel. On
examination at a local hospital, signs of inflam-
mation were noticed but admission was not
considered necessary. Shortly after that visit,
her condition altered, the girl became feverish,
cyanotic and dyspnotic, therefore she was re-
ferred to our hospital. Further details of medical
history were not available.

On examination the patient looked un-
well. Her temperature was not raised (37.2°C),
but an elevated pulse rate (195 beats per
minute) with a regular rhythm was noticed. She
had severe dyspnea and numerous bilateral
rales. Her liver volume was raised. Her left foot
was swollen and cellulitis was observed. Be-
cause of slight neck stiffness, consultation with
an infectious disease specialist was asked for,
nevertheless the diagnosis of meningoencephal-
itis was excluded.

Blood tests showed leukopaenia
(2.96x10/ul) with left shift of neutrophils and
trombocytopaenia (92 x 3Ql). Arterial blood
parameters were as follows: pH = 7.0, = 67
mmHg, SO, = 93%. Biochemical examination
showed increased blood urea and transaminases.
Thoracic Rx showed bilateral pneumonia. Cranial
and ankle CT scans were normal.

According to these findings, the follow-
ing diagnoses were concluded: septic shock
with cutaneous origin, cellulitis of the left heel
and bilateral pneumonia.

The girl received intravenous fluid re-
suscitation. After blood was drawn for culture,
intravenous meropenem, ciprofloxacin and tei-
coplanin were empirically administered.
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Figure 1. Macrorestriction fragments of total genome separated by pulsed-field gel electrophoresis
(lanes 1 and 14: reference strain Staphylococcus aureus NCTC 8325, lanes 2-9 and 11-13: clinical MRSA
isolates from hospitalized patients, lane 10: MRSA strain isolated from our patient)

Later that day, her clinical status deterior-

different from those known in our collection of

ated, she became hemodinamically unstable and hospital-acquired MRSA strainBi@ure 1).

needed orotracheal intubation. Mechanical ventila-
tion became very difficult, her oxygenation could

Later, the strain was further character-
ized by testing for the presencelakSJukF-PV

not be maintained so that she entered in a severe gene responsible of PVL toxin production, spa

bradycardia. She did not respond to any of the re-
suscitation manoeuvres and died at 03:25 p.m.

Bilateral necrotizing pneumonia was
present and evidence of septic shock affecting
different organs was found on autopsy. At the
site of heel injury, post-mortem histological ex-
amination revealed inflammation and the pres-
ence of cocci was described.

The blood culture became positive after
10 hours of incubation and Gram-positive cocci
in clusters were observed on microscopic exam-
ination. The isolated bacterium was identified
as Staphylococcus aureulf. was PBP2a posit-
ive, proving to be MRSA. The strain was suc-
ceptible to gentamycin, erythromycin, clinda-
mycin, ciprofloxacin, chloramphenicol, trimeth-
oprim-sulphamethoxazole, vancomycin, teico-
planin and linezolid and resistant to kanamycin
and tetracyclin.

Our initial suspicion that we faced a case
of severe infection due to a community-associated
MRSA (CA-MRSA), based on epidemiological
data and the unusual susceptibility of the strain,
was reinforced by the fact that PFGE (pulsed field
gel electrophoresis) typing revealed a pulsotype

and SC@nectyping. These tests confirmed the
strain to be a CA-MRSA that harbored S@G€:
type IV. It presented thiekS4ukF-PV gene and
belonged tspatype t044.

The spa type t044 is a widespread
European clone known as a CA-MRSA strain
most frequently associated with sequence type
ST80 belonging to clonal complex CC044. As re-
ported by SegNet.org, it accounts for 2.5% of all
circulating MRSA strains (21). In some regions of
Europe it is one of the most common clonal types
of CA-MRSA beside 1019/ST30-Iv and
t008/ST8-IV (USA300) (22). Although the pres-
ence of thisspatype in Romania was already re-
ported (23-25), it was the first case when its in-
volvement in fatal sepsis associated with necrotiz-
ing pneumonia in a child was documented.

The vast majority of MRSA infections
encountered in our hospital, which followed the
typical pattern of hospital acquired infections,
were caused by MRSA strains belonging to a
single clonal cluster, reflecting intrahospitahsa
mission (26). No strain showing identical PFGE
pattern with the strain presented in this repott ha
been seen before, nor since then in our collection
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of hospital strains. Nevertheless, a strain isdlate
from a wound swab collected in ambulatory
presented a genomic similarity of 92%, but fur-
ther characterisation of this strain in respect to
SCQanecandspatype was not performed.

In a previous study we have undertaken
an evaluation of MRSA nasal colonisation of
children attending kindergartens in Tg. Mures
and we have found a rate of colonisation of
2,5% (27). None of the recovered strains were
similar to the one described in this case report.

CA-MRSA strains have some phenotypic
traits upon which CA-MRSA can be assumed:
these strains are usually susceptible to non-beta-
lactam antibiotics since on the short 3€ctype
IV or V cassettes are not carried additional resist
ance genes. However, the acquisition of resistance
mechanisms unrelated to S@€c during their
evolution already rendered several CA-MRSA
strains resistant to different classes of antitsoti

One of the most important phenotypic
features of CA-MRSA is the production of the
Panton-Valentin leukocidin. This exotoxin is
variably present irS. aureusstrains, but it was
detected at a high frequency in CA-MRSA (19).
PVL is encoded by contiguously located cotran-
scribed genedukS-PV andiukF-PV. Their gene

products assemble as hetero-heptamers and syn-

ergistically display cytolytic pore-forming activ-
ity specifically directed at the cell membrane
(28). As injecting PVL into the skin of rabbits
causes dermal necrosis, it is assumed that this
toxin plays a role in the severity of skin and skin
structure infections in humans (29, 30).

In conclusion, this was the first and so far
unique case of community onset fatal sepsis oc-
curring in our hospital due to CA-MRSA strain
confirmed by means of molecular technigues. The
dramatic rapidity of evolution represents a major
concern and demonstrates the extreme virulence
and harming capacity of this type of CA-MRSA.
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