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Abstract Staphylococcus aureus is an important pathogen
in injecting drug users. We illustrate this with a case of a
young female patient who was admitted with multiple
cutaneous and pulmonary abscesses. The causative strain
was characterised using diagnostic microarrays. Genes encod-
ing Panton-Valentine leucocidin (PVL) were detected, mecA
was absent. The overall hybridisation profile allowed us to
assign this isolate to ST152, being related to an epidemic
community-acquired methicillin-resistant S. aureus
(caMRSA) strain from south-eastern Europe. While PVL-
positive MRSA has frequently been observed in injecting
drug users, methicillin-susceptible isolates are usually not
screened for the presence of PVL genes. The use of
diagnostic microarrays contributes to patient care by the
simultaneous detection of resistance and virulence markers.
It also facilitates the study of phylogenetic relationships of
epidemic strains.
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Case report

A 24-year-old female patient was admitted to hospital with
left-sided thoracic pain and an abscess due to intravenous
drug injection into her left forearm. After the opening of the
abscess and surgical wound management, the patient
developed a systemic inflammatory response syndrome
(SIRS) and was transferred to the intensive care unit. Her
past medical history revealed chronic hepatitis C infection
and a series of unsuccessful detoxification attempts, as well
as pulmonary embolism due to right-sided deep vein
thrombosis, one month prior to her current hospital
admission. Anticoagulation therapy has been discontinued
by the patient against medical advice. On physical
examination, her blood pressure was hypotonic (90/
60 mmHg), her heart rate was tachycardic (100/min) and
her body temperature was 40°C. She had multiple injection
sites and scars from prior abscesses on her limbs. Chest
auscultation revealed ubiquitous rhonchus; the circumfer-
ence of her right leg exceeded that of her left leg, but she
had no pain on compression of her calves. Transoesopha-
geal echocardiography showed neither vegetations of the
valves nor abnormalities in ventricular function. The
computed tomography scan of her chest showed multiple
lung abscesses in all segments, some of them with trapped
air (see Fig. 1). Her laboratory results showed elevated
inflammation markers (C-reactive protein 316.7 mg/l,
leucocytes 16.6 GPt/l, procalcitonin 2.87 ng/ml). The
patient was started on a five-day course of empirical
intravenous antibiotic therapy with ceftriaxone and clinda-
mycin. Her physical state continuously improved and her
inflammation markers decreased over time.

The microbiological analysis of pus, broncheoalveolar
lavage, venous and arterial blood cultures, as well as nasal
and inguinal swabs, revealed Staphylococcus aureus.
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Fig. 1 Chest computed tomography scan showing lung abscesses,
taken on the day of admission

Antimicrobial susceptibilities were identical for blood
culture, lavage and abscess isolates. The strain proved to
be resistant only to penicillin G and tetracycline. Genotyp-
ing by the diagnostic microarray technique [1, 2] confirmed
these results and showed, among other virulence factors
(see below), the presence of Panton-Valentine leucocidin
(PVL). After the detection of PVL, hygiene precautions
were taken in the same way as usually observed in cases of
methicillin-resistant S. aureus (MRSA) colonisation. These
measures included the application of mupirocin nasal
ointment and daily disinfectant body washings. Addition-
ally, antibiotic treatment was changed to oral levofloxacin
and the patient was recommended to complete a three-week
course of levofloxacin when being transferred to a
detoxification centre.

The S. aureus isolate obtained from the broncheoalveolar
lavage was characterised using the DNA microarray
technique, as described previously [1, 2]. In short, this
array carries a set of oligonucleotide probes for detecting
resistance genes, virulence factors, agr alleles and a set of
functional controls. After a linear multiplex amplification
and the incorporation of biotin-labelled dUTP, amplicons
were hybridised to the array. The resulting hybridisations
were visualised using a streptavidin-peroxidase triggered
dye precipitation. Arrays were scanned and analysed using
an automated algorithm for data interpretation and compar-
ison to previously tested isolates in a database. This
revealed the presence of the beta-lactamase gene (blaZ)
and regulatory genes (blal, blaR), as well as of a
tetracycline-resistance determinant (fetK). Other resistance-
associated genes were not detectable. mecA (encoding
methicillin/beta-lactam resistance) and genes associated
with SCCmec elements (staphylococcal chromosomal cas-
sette, harbouring mecA4) were absent. Concerning virulence
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factors, the most obvious finding was the presence of PVL
genes (lukF/S-PVL). Additionally, the isolate harboured
genes for haemolysin alpha, beta and delta (kla, hlb, hid),
as well as for staphylokinase (sak) and an epidermal cell
differentiation inhibitor (edinB). The isolate belonged to
capsule type 5 and agr group 1. Complete genotyping
results are available on request.

Identical or closely related isolates, as identified by an
automated comparison with approximately 1,000 hybrid-
isation profiles, included a methicillin-susceptible, PVL-
positive abscess isolate belonging to spa t355 [1] and a
community-acquired MRSA (caMRSA) strain from the
Balkans (ST152-MRSA V, spa type t355, described
previously by Monecke et al. [2]). Affiliation to ST152/
t355 would also explain the apparent absence of the
haemolysin gamma and leucocidin genes /ukD/E. There is
evidence that ST152/t355 strains harbour deviant, yet
unsequenced, alleles of these genes [2].

This case highlights that the array-based profiling of
isolates allows a rapid identification of strains, clonal
groups or sequence types, which might also be helpful for
tracing outbreaks. The use of diagnostic microarrays
contributes to patient care by the rapid and simultaneous
detection of relevant resistance genes and virulence factors,
such as lukF/S-PVL.

PVL genes have recently been observed in epidemic
caMRSA strains all around the world [2—4]. However, it
must not be forgotten that this virulence factor also occurs
in methicillin-susceptible S. aureus (MSSA) and that this
toxin and its associated pathology might be commonly
encountered, even in settings where caMRSA strains are
still rare [1]. Its presence in MSSA closely related to
epidemic, PVL-positive caMRSA could indicate that the
current pandemic of such strains could be caused by the
transfer of SCCmec IV and V elements to PVL-positive
MSSA, rather than by the dissemination of PVL-transmit-
ting phages among pre-existing MRSA strains.

Hygienic measures in PVL-associated disease require
precautions as usually applied in MRSA colonisation, as
well as long-term antibiotics treatment. Levofloxacin was
chosen for follow-up therapy because of previous good
experience with the eradication of PVL-MRSA [5] and
because of the possibility of oral administration, which
might contribute to a better patient compliance. Other
reasons for the administration of this drug rather than of,
e.g. flucloxacillin were its better tissue penetration [6] and
in vitro data indicating that sub-inhibitory concentrations of
oxacillin derivates might result in increased levels of PVL
expression [7, 8].

S. aureus is an important pathogen in injecting drug
users (IDU), contributing significantly to morbidity and
mortality [9]. The spectrum of diseases ranges from
superficial cutaneous abscesses to life-threatening systemic



Eur J Clin Microbiol Infect Dis (2008) 27:1013—-1015

1015

infections. Due to the intravenous drug abuse and their
habit of sharing injection needles, these patients are
generally prone to be infected by skin colonising bacteria,
especially S. aureus. An interesting issue is the association
of PVL-positive S. aureus and disease in IDUs. PVL-
positive MRSA have frequently been observed in patients
belonging to this particular risk group [10, 11]. Because of
the lack of reports addressing PVL-positive MSSA, it
cannot be determined whether these patients are at risk of
contracting PVL-associated disease (caused by either
MSSA or MRSA), or whether they are just prone to being
colonised by any caMRSA strain, including PVL-negative
strains [12, 13]. PVL itself is no risk factor for septicaemia
[14], but an artificial translocation of PVL-positive S.
aureus into the bloodstream as facilitated by contaminated
syringes might result in some kind of disseminated PVL-
associated disease, as presented by our patient. Thus, the
role of PVL in the pathogenesis of S. aureus infection of
IDUs should be further investigated.
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