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Osteomyelitis Due to Citrobacter koseri Infection in
a Diabetic Patient
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Abstract

Citrobacter infections are reported in neonates and immunocom-
promised patients most commonly. Citrobacter koseri (diversus) is
an important cause of neonatal meningitis and brain abscess for-
mation. But osteomyelitis is a rare condition and very few cases
were reported. We described a 68-years-old man with diabetes
mellitus who had 1st metatarsal osteomyelitis due to Citrobacter
koseri. Intravenous treatment with piperacillin-tazobactame was
administered for 3 weeks and the wound was recovered completely.
Citrobacter koseri can be a cause of osteomyelitis in patients with
underlying predisposing factors and bone cultures should be evalu-
ated to detect probable pathogens and determine proper antimicro-
bial therapy.
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Introduction

Diabetic foot osteomyelitis is typically arises because of the
development of skin ulcer due to vascular insufficiency, neu-
ropathy and hyperglycemia. The diagnosis in these patients
requires particular physical examination as a chronic ulcer
with a surface larger than 2 cm? associated with osteomy-
elitis as well as high levels of ESR and C-reactive protein
(CRP) [1].

Citrobacter species are known to cause infections espe-
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cially in neonates and immunocompromised hosts as well
as nosocomial infections. Citrobacter koseri (diversus) has
been found to cause meningitis and brain abscess besides
sepsis in neonates [2, 3]. Citrobacter osteomyelitis is a rare
condition and there are only few septic arthritis and osteo-
myelitis cases reported due to Citrobacter species [4-6].
Here we report a case of C. koseri osteomyelitis in an elderly
patient with diabetic foot infection. The concerned literature
is reviewed and discussed.

Case Report

A 68-years-old man was referred to our outpatient depart-
ment with purulent wound on his left-foot. His past medi-
cal history was significant for diabetes mellitus and he had
been treated with oral anti-diabetic agents plus mixed in-
sulin. He had also atherosclerotic vascular disease and was
on low-molecular weight heparin therapy. The wound had
been purulent for 3 months. He denied any kind of trauma
to his foot or any fungal infection. Previously, the patient
had referred to a physician for his wound and treatment of
amoxicillin-clavulanate 1000 mg 3 x 1 PO was administered.
Since the wound had worsened and purulence had contin-
ued, the patient was hospitalized. There was a necrosis and
ulcerated area of 3 x 3 cm on his left foot, around the 1st
metatarsal bone. He was not febrile and remaining physical
findings were normal. Remarkable laboratory findings were
as follows: CRP; 0.837 mg/dL, ESR; 63 mm/h, Leukocytes;
5.2 x 10%/uL. Nuclear total body scintigraphy revealed 1st
metatarsal osteomyelitis of the left foot. Aspiration culture
from the purulence revealed Escherichia coli. Sulbactame-
ampicillin 4 x 1.5 g plus ciprofloxacin 2 x 400 mg IV thera-
pies were administered. But no regression was recorded in
the wound and it even worsened. Since the wound didn’t
heal bone cultures were taken for further investigation. Bone
culture was obtained by surgical debridement and inoculated
onto both aerobic and anaerobic agar media. Agar plates
were incubated at 37 °C in both aerobic and anaerobic condi-
tions. After an incubation period of 24 hours a Gram nega-
tive bacterium was isolated. The bacterium was identified as
C. koseri according to biochemical tests and confirmed by
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VITEK-2 Compact automated system (Biomerieux, France).
It was resistant to ampicillin and the therapy was switched
to piperacillin-tazobactame 3 x 4.5 g IV according to the an-
tibiotic susceptibility test results. Antibiotic treatment was
administered for 3 weeks. The purulence decreased and the
wound healed. Laboratory findings returned to normal lev-
els. The patient was discharged to continue with peroral ther-
apy with moxifloksasin 1 x 400 mg for another three weeks
and the total treatment was completed to 6 weeks. No relapse
was seen on the follow-up.

Discussion

Citrobacter is aerobic, Gram-negative bacilli belonging to
Enterobacteriaceae. C.amalonaticus, C. diversus (C. koseri
) and C. freundii are three major species in the genus. The
most common sites that Citrobacter species cause infections
are urinary tract, gastrointestinal tract, wound or decubitus
and other sites respectively [2]. Citrobacter infections are
usually found in immunocompromised hosts, old patients
and neonates [7]. Neonatal Citrobacter infections are not as-
sociated with any particular underlying conditions. In con-
trast, in adults Citrobacter infections are seen especially
in debilitated, immunosuppressed, or elderly patients.
There are few reported cases of neonatal Citrobacter sep-
tic arthritis and osteomyelitis. Citrobacter osteomyelitis
in the older patients often results from direct spread of a
soft tissue infection because of vascular compromise such
as diabetes mellitus, and bone cultures may yield mixed
microorganisms [5, 6]

Our patient is one of the very few reported cases of
Citrobacter koseri (diversus) osteomyelitis. Osteomyelitis
due to Citrobacter koseri has been reported in 2 elderly pa-
tients with diabetes mellitus only in one paper which is a ret-
rospective study conducted in 1980, evaluating Citrobacter
infections over a 6 year period. The clinical significance in
these patients was indeterminate in one because of a small
percentage of C. diversus in a culture that contained Staphy-
lococcus aureus and Streptococcus agalactiae predominant-
ly, and the other was termed secondary because of prior an-
timicrobial therapy in the patient. Citrobacter was one of the
most common agents of osteomyelitis in their hospital and
there was an underlying clinical condition that could have
been the predisposing factor as trauma, neurosurgical sur-
gery or diabetes mellitus [6]. Another case was a child with
maxillary osteomyelitis, which led to meningitis by direct
extension [8]. Citrobacter koseri osteomyelitis in our patient
probably resulted from direct spread of the tissue infection
because he had vascular disease and diabetes mellitus as pre-
disposing factors besides his age.

As osteomyelitis is usually presents in association with
an ulcer and soft tissue infection wide spectrum antibiotics
should be initially given. Antibiotic selection is made ac-
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cording to the results of cultures. Bone cultures should be
carried out but this is not always practical especially in isch-
emic feet [9]. Bone fragments in the base of the wound may
be removed by debridement and then be sent for culture.

Because most of diabetic foot infections are polymicro-
bial, broad spectrum antibiotics should be used. It is useful
to include antibiotics with good bone penetration such as
sodium fusidate, rifampicin clindamycin and ciprofloxacin
[10]. The best method for choosing proper antibiotics is mi-
crobiological examination of bone cultures in these patients.
Initially E.coli was isolated from the aspiration culture of the
purulence in our patient. Since the wound didn’t heal even
antimicrobial therapy was administered, bone culture was
obtained and C. koseri was isolated. Soft tissue samples may
reveal mixed pathogens predominantly in a diabetic foot
specimen [11, 12]. As a result it is crucial to obtain bone cul-
ture to detect probable pathogens in osteomyelitis resulting
from diabetic foot infection.

Physicians should be aware that Citrobacter koseri
can be a cause of osteomyelitis in debilitated, immunosup-
pressed, or elderly patients, and can respond favorably to
proper antimicrobial therapy according to bone culture re-
sults.
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