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Case Report
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Acute septic arthritis (ASA) caused by Staphylococcus aureus can lead to fulminant arthritis and cause
permanent joint destruction. In particular, infection caused by methicillin-resistant Staphylococcus aureus
(MRSA) becomes intractable and severe owing to limitation of therapeutic drugs. Here, we report the case of
a young patient with ASA without any record of overseas travel, who was infected by the Panton-Valentine
leukocidin-positive Bengal-Bay clone, which is a predominant community-acquired MRSA in India.

© 2018 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.
1. Introduction

Acute septic arthritis (ASA) develops as a result of bacterial
growth and colonization at the synovia or synovial surface in pa-
tientswith bacteremia [1e3]. Additionally, ASA occurs as a secondary
disease associatedwith trauma. Bacteria that cause ASA are classified
as gonococci and non-gonococci. In particular, non-gonococcal bac-
teria have the potential to destroy the joint cartilage and may cause
permanent tissue damage. Staphylococcus aureus is one of the most
common pathogens causing non-gonococcal ASA [4]. The infection
caused by methicillin-resistant Staphylococcus aureus (MRSA) may
become intractable and severe because of limitation of therapeutic
drugs. Various adhesion factors and toxins produced by S. aureus,
including MRSA, contribute to incidence of ASA [4].

Here, we report that the case of a young patient with ASA
without any record of overseas travel, who was infected by the
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Panton-Valentine leukocidin (PVL)-positive Bengal-Bay clone,
which is a predominant community-acquired MRSA (CA-MRSA) in
India.
2. Case report

An 11-year-old Japanese boy presented with ASA in right hip
joint caused by MRSA. In mid-June in 2017 (day -5), he acquired
mosquito bites on the right arm and left chest and applied a
commercially available chlorhexidine ointment. Five days later (day
0), he developed fever and felt uncomfortable on the right hip joint.
He visited clinic A and was prescribed cefcapene pivoxil. On the
following day (day 1), the patient underwent incision and drainage
of left chest subcutaneous abscess at the dermatology department
of hospital B and received cefazolin intravenously for 2 days. On day
9, the patient complained of difficulty in walking due to right hip
joint pain. He was evaluated to have ASA at the orthopedic surgery
department of hospital B and was admitted to the hospital. On day
17, incision, drainage, and catheterization for drainage were per-
formed. MRSA was detected in the pus at this stage. Based on the
results of the antimicrobial susceptibility test (Table 1), the MRSA
ous Diseases. Published by Elsevier Ltd. All rights reserved.
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Table 1
Antimicrobial susceptibility of methicillin-resistant Staphylococcus aureus isolated in
this case.

Antimicrobial
agent

MIC
(mg/mL)

R/S Antimicrobial agent MIC
(mg/mL)

R/S

PCG �0.5 R LVFX 4 R
SBT/ABPC 8 R EM 1 I
MPIPC �4 R CLDM �0.25 S
CEZ �4 R VCM 1 S
CXM 4 S TEIC �0.5 S
IPM �1 S MINO �0.5 S
AMK 4 S FOM �8 S
GM �16 R ST �320 R
ABK �1 S

PCG, benzylpenicillin; SBT/ABPC, sulbactam/ampicillin; MPIPC, oxacillin; CEZ,
cefazolin; CXM, cefuroxime; IPM, imipenem; AMK, amikacin; GM, gentamicin; ABK,
arbekacin; LVFX, levofloxacin; EM, erythromycin; CLDM, clindamycin; VCM, van-
comycin; TEIC, teicoplanin; MINO, minocycline; FOM, fosfomycin; ST, sulfameth-
oxazole-trimethoprim.
R, resistant; S, susceptible.

S. Takadama et al. / J Infect Chemother 25 (2019) 212e214 213
isolate was determined to be CA-MRSA, and 50 mg minocycline
(twice daily) during days 20 and 36 and 1.5 g vancomycin (twice
daily) during days 22 and 35 were administered to the patient.
From day 31, the dose of vancomycinwas elevated to thrice daily, as
no improvement in condition was observed. On day 36, magnetic
resonance imaging (MRI) revealed dissemination of inflammation
to the bone marrow (Fig. 1). Furthermore, the C-reactive protein
(CRP) level did not improve. Hence, the patient was transferred to
the University Hospital.

On day 37, the patient had a body temperature of 37.9 �C, CRP of
6.49 mg/dL, erythrocyte sedimentation rate (ESR) of 76 mm, and
osteomyelitis. Hence, the synovial tissue was washed and removed
maximally with laminectomy punch, and two drainage catheters
were placed at the surgical site. MRSA was detected from the
yellowish-white opacified synovial fluid obtained during the sur-
gery. Linezolid (10 mg/kg) was administered via intravenous drip
Fig. 1. X-ray and magnetic resonance imaging (M
injection thrice daily from the day of transfer (day 36) to day 49,
and it was switched to oral administration on day 50. On day 53,
epiphysiolysis and osteolysis of acetabulum were observed and
indirect traction was started. On day 57, a brownish viscous liquid
was observed in the drain waste liquid, in which MRSA and Kleb-
siella pneumoniae were detected. Meropenem (1 g) and ciproflox-
acin (400 mg) were administered via intravenous drip injection
thrice daily from days 57 and 67, respectively, when the symptoms
did not improve. On day 77, reoperation was performed for
washing, debridement, and removal of distant epiphysis. Following
reduction in CRP level, meropenem was discontinued, and cipro-
floxacin administration was switched to the oral route. In addition,
linezolid was changed to oral clindamycin, as the MRSA isolate in
this case was susceptible to this drug (Table 1). Following
normalization of ESR, the patient wore the right lower limb orthosis
from day 109. The patient was discharged from the University
Hospital on day 115 and was followed up by his previous doctor.
3. Discussion

Among infectious arthritis, non-gonococcal acute arthritis tends
to be severe, and the mortality rate associated with this disease
ranges from 10 to 25% [1,5e7]. Furthermore, previous studies re-
ported that 25e50% of survivors incur permanent joint disorders
[1,5e7]. S. aureus accounts for 50% of the causative bacteria of non-
gonococcal arthritis [4]. In our case, CA-MRSAwas the predominant
pathogen. We predicted that skin or nasal CA-MRSA invaded into
the scratched site of mosquito bites. In addition, K. pneumoniae
detected on day 57 was also presumed to be one of the factors
responsible for deterioration of symptoms in this case. Further
analysis revealed that the CA-MRSA strain isolated in this case was
positive for the gene encoding PVL. PVL induces apoptosis or ne-
crosis of neutrophils and is possibly involved in evasion from im-
mune cells and enhancement of inflammatory response [7]. In
addition, the high virulence of PVL is attracting extensive attention.
RI) images of hip joints on days 9 and 36.
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Recently, the population of the sequence type (ST) 8-staphylococcal
cassette chromosome (SCC) mec type IV (ST8-IV) USA300 clone,
which is the PVL-positive CA-MRSA responsible for most epidemics
worldwide, has been on the rise in Japan [8e11]. However, the CA-
MRSA of this case was of the ST772-V genotype, called the Bengal-
Bay clone, which is predominant in India [12]. The Bengal-Bay clone
is a multidrug-resistant CA-MRSA clone carrying PVL gene and
associated with skin and soft tissue infections (SSTIs) [12]. To our
knowledge, this is the first report of ASA caused by the Bengal-Bay
clone. The MRSA isolate exhibited resistance to gentamicin,
levofloxacin, and sulfamethoxazole-trimethoprim. Previous study
also reported that the Bengal-Bay clone showed resistance to
aminoglycosides and quinolones despite CA-MRSA, whereas
sulfamethoxazole-trimethoprim maintained susceptibility to them
[13]. Further study is necessary to evaluate the sulfamethoxazole-
trimethoprim resistance of our case. Although the Bengal-Bay
clone is rare in Japan, two previous reports mention its existence
[9,14]. Yamaguchi et al. reported that a patient infected by the
Bengal-Bay clone had a travel history to India [14]. However, the
patient in the present case had no record of travel to India. This
suggests that the PVL-positive ST772-V Bengal-Bay clone had
disseminated in the Japanese community and was capable of
causing community-acquired infections similar to this case.
Furthermore, fnbB (fibronectin-binding proteins B), clfA/B (clump-
ing factors A and B), eno (enolase), and cna (collagen adhesin) were
detected in this strain. These genes encode for Microbial Surface
Components Recognizing Adhesive Matrix Molecules (MSCRMMs)
that are present in Gram-positive bacteria, including MRSA.
MSCRAMMs are known to be involved in adhesion to cells and
biofilm formation, and they play key roles in initiation of endo-
vascular, bone and joint, and prosthetic-device infections [15]. This
patient was an 11-year-old Japanese boy who had atopic dermatitis
as a basic disease in addition to the mosquito bites several days
before onset of ASA. Therefore, these risk factors may have
constituted the infection route of MRSA in this case. In addition, hip
arthritis is frequently caused by secondary bacteremia in children,
and the symptoms progress rapidly. This is one of the reasons un-
derlying the intractable nature of the infection in this case.
Furthermore, MSCRAMMs and PVL, which are involved in coloni-
zation and exacerbation of inflammation, might have resulted in
persistent detection of MRSA despite repeated surgical treatments
and long-term antimicrobial administration.

The patient's mother had also acquired somemosquito bites and
developed a subcutaneous abscess at the same time. Although the
abscess samples were not available, we presumed that the parent
and child were infected by the same CA-MRSA. Therefore, it is
necessary to pay more attention to the trend of PVL-positive CA-
MRSA, including the ST772-V Bengal-Bay clone.
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