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We describe the first reported case of Corynebacterium striatum (C. striatum) relapsing bacteraemia in a patient with peripheral arterial
disease and proven Corynebacterium species colonization of a chronic foot ulcer, focusing on the difficulties in the management of the
patient. We conclude that the optimal duration of the antibiotic treatment for relapsing C. striatum bacteraemia from a chronic ulcer should
be 6 weeks together with surgical treatment.

Leonard et al., 1994) and a number of skin infection
cases like pyogenic granuloma, infected ischemic
ulcer, breast abscess and a skin ulcer in an HIV patient
(Bottone et al., 2010; Peiris et al., 1994; Stone et al., 1997;
Watkins et al., 1993) have also been described. Although
C. striatum has been linked to chronic ulcer infection
and bacteraemia (Martin et al., 2003; Martinez-Martinez
et al., 1997), to the best of our knowledge, no patient
with relapsing bacteraemia after appropriate antibiotic
treatment has been reported. We present a case of
a 61-y-old man with C. striatum relapsing bacteraemia,
peripheral arterial disease and proven Corynebacterium
species colonization of chronic foot ulcer, focusing on
the difficulties in the management of the patient.
A 61-y-old man was admitted to the University
Hospital for Infectious Diseases, Zagreb, Croatia in
November of 2013 because of fever and a painless ulcer
of his right foot stump. He had been sick for 14 d with
fever and oral clindamycin was prescribed, but without
effect. His medical history was remarkable for coronary heart disease (1 y earlier the patient underwent
PCA stent insertion and was treated with beta-blocker,
ACE-inhibitor, statin and antiplatelet drugs) and 10 y
severe peripheral arterial disease with development of
gangrene of right foot which resulted in amputation (at
the level of the Chopart’s joint). During the 6-months
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Corynebacterium species other than Corynebacterium diphteriae are part of the normal flora of human
skin and mucous membranes (Coyle and Lipsky, 1990).
Corynebacterium striatum (C. striatum), a Gram-positive bacillus, was traditionally regarded to be a colonizer or a contaminant (Watkins et al., 1993). The first
published case of C. striatum infection was in 1980
in an immunocompromised patient with pleuropulmonary lesions (Bowstead and Santiago, 1980). Since
then, the frequency of C. striatum community acquired
and nosocomial infections has increased significantly.
Reported cases of C. striatum infections include a wide
variety of different types of infections: bacteraemia
(Dall et al., 1989; Martin et al., 2003; Tumbarello et al.,
1994; Watkins et al., 1993), endocarditis (Marull and
Casares, 2008; Mashavi et al., 2006; Fernandez Guerrero et al., 2013; Tran et al., 2012), central catheter
infection (Martinez-Martinez et al., 1997; Chen et al.,
2012), meningitis (Hoy et al., 1997; Weiss et al., 1996),
pleuropneumonia (Cowling and Hall, 1993; MartinezMartinez et al., 1994; Renom et al., 2014; Severo et al.,
2014), osteomyelitis (Fernandez-Ayala et al., 2001),
arthritis (Cone et al., 1998; Scholle, 2007; Westblade et al.,
2014), and intrauterine infection (Martinez-Martinez
et al., 1997). Person to person transmission in intensive
care units (Brandenburg et al., 1996; Iaria et al., 2007;
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mined using E-test (bioMerieux, France) for penicillin, amoxicillin-clavulanic acid, clindamycin, imipenem
and vancomycin following the recommendations of the
European Committee for Antimicrobial Susceptibility Testing (EUCAST). E-test values revealed that all
isolates were resistant only to clindamycin. The MICs
were as follows: penicillin 0.12 mg/l, amoxicillin-clavulanic acid 0.19 mg/l, vancomycin 0,5 mg/l, imipenem
0.032 mg/l and clindamycin > 256 mg/l.
The initial antibiotic treatment with intravenous
amoxicillin-clavulanic acid was continued for 15 d after
the diagnosis was established. Defervescence occurred
1 d after the initiation of the treatment and surveillance
cultures were negative on day 8. Seven days after the
amoxicillin-clavulanic acid treatment ended (during
which the patient developed a mild Clostridium difficile diarrhoea and was treated with oral metronidazole) recurrence of the fever occurred and two sets of
repeated blood culture were positive for C. striatum
of identical antibiotic susceptibility. Based on the clinical presentation and positive blood culture, intravenous
vancomycin was started and after clinical improvement
of the patient, was continued for 15 d. The patient fully
recovered and was discharged from the hospital with
instructions of taking oral amoxicillin-clavulanic acid
for another 4 weeks. During these 4 weeks, the patient
also underwent surgical treatment (debridement) of
the ulcer, which finally resulted in the healing of the
ulcer of the right foot. During a 3 month follow up no
fever was noted.
C. striatum, a coryneform bacteria usually considered a contaminant, is a non-sporulating, non-acid-fast
pleomorphic gram-positive rod that is aerobic and facultatively anaerobic (Coyle and Lipsky, 1990). It was
until recently that C. diphteriae was considered to be
the only pathogen of the coryneform species. Today,
besides C. striatum, other well known pathogens of the
species include Corynebacterium jeikeium, Corynebacterium urealyticum, and Corynebacterium amycolatum
(Funke et al., 1997). Most cases of C. striatum infection
occurred either in immunocompromised patients or
patients whose skin barrier integrity was broken, rather
than in previously healthy persons, because of C. striatum’s low adhesive properties and low pathogenicity.
Neither toxin nor other virulence factors explain the
transmission from contamination to infection (Watkins
et al., 1993). The number of reported cases of diseases
generated by C. striatum in the past few decades, and
especially in the last couple of years, has been on the rise
due to the improvement of microbiological techniques
and the survival of patients with underlying diseases.
C. striatum bacteraemia is a rare event and is scarcely
documented in literature (Chen et al., 2012; Dall et al.,
1989; Martin et al., 2003; Martinez-Martinez et al., 1997;
Tumbarello et al., 1994; Watkins et al., 1993). Associated
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prior to the admission of the patient, the ulceration
formed with sporadic non-purulent secretion followed
by debridement, antibiotic treatment (oral clindamycin) and hyperbaric oxygen treatment with consecutive
good healing. The patient was a heavy smoker.
On admission the patient was febrile (38°C), but
in good general condition with blood pressure of
130/80 mmHg, pulse 90/min and respirations 18/min.
On examination a 1.5 cm ulcer was present above his
right foot stump with no surrounding erythema, tenderness or purulent drainage. Right inguinal lymph
nodes were enlarged up to 2 cm, painless and elastic.
The pulse of his dorsal artery of the foot was faint.
Meningeal signs were negative, the patient had no signs
of pharyngitis or oral mucosal ulcers, but his oral cavity
was in poor condition. His chest and cardiac examination were unremarkable. The abdomen was soft and
painless, the liver was palpable 2 cm below the right
costal margin, while the spleen was not palpable.
Laboratory tests revealed an increased erythrocyte sedimentation rate (70 mm/h), C-reactive protein
was 141.8 mg/l and the total white blood count was
9.0 × 109/l with mature neutrophilia. The red blood
cell count was 4.49 × 1012/l, haemoglobin was 131 g/l
and the platelet count 133 × 109/l. The levels of sodium,
potassium, chloride, urea nitrogen, creatinin, glucose,
total proteins (albumin and globulin), total bilirubin,
aminotransferases, lactate dehydrogenase and alkaline
phosphatase were normal; only the level of gamma glutamyl transferase was increased at 184 IU/l. Routine
coagulation tests were normal with no signs of disseminated intravascular coagulation, but the level of fibrinogen was 8.0 g/l. Urinalysis revealed no abnormalities.
The serologic HIV test was negative. Chest X-ray and
electrocardiogram were normal. Abdominal ultrasound
examination revealed a mild hepatomegaly and small
gallstones without inflammation of the gallbladder.
Radiographs of the right leg showed no findings of
osteomyelitis. Both transthoracic and transesophageal
echocardiograms were normal.
Gram-stained smear of scrapings of the ulcerative lesion showed a presence of Gram-positive bacilli
without polymorphonuclear leucocytes and the culture
revealed Corynebacterium species. Four separate sets
of blood culture taken at different times on admission
grew C. striatum susceptible to vancomycin, imipenem,
penicillin and amoxicillin-clavulanic acid. The strain
was identified using the commercial system of cultivation BacT/ALERT (bioMerieux, France) and identification system VITEK 2 (bioMerieux, France). Upon
identification, the strain was confirmed by an in house
method of sequence analysis of the internal fragment of
the 16S rRNA gene (Savini et al., 2013), using no control, but comparing the final sequence to the one in the
PubMed database. Antibiotic susceptibility was deter-
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conditions include diabetes, cirrhosis, chronic renal
failure, trauma, surgery and malignancy.
The case we have described is the first reported case
of a relapsing bacteraemia in a patient with a proven
source of infection (in this instance a chronic foot ulcer)
despite appropriate treatment. Several factors promoted
the risk of C. striatum infection; the presence of a foot
ulcer as a result of a compromised peripheral arterial
circulation, age, and previous antibiotic treatment.
As has previously described (Leonard et al., 1994), we
also presume that, in our patient, selective pressure due
to a prior antibiotic consumption favoured the overgrowth of C. striatum.
Corynebacteria are common skin and culture media
contaminants, and discrimination between colonization and infection is, in some cases, difficult. In our
case, the presence of four consecutive blood cultures
positive only for. C. striatum suggests that this microorganism was the likely pathogen. Although the C. species cultivated from the foot ulcer was not identified to
species level, because it was regarded as a contaminant,
the skin-circulation route is most likely. Some authors
(Martin et al., 2003) have demonstrated by molecular
techniques (PCR) identical strains of C. striatum from
the skin and the bloodstream in a patient with peri
pheral arterial disease, confirming the entry of the bacterium trough the skin to the circulation. In our case, as
a colonizer of the patient’s skin, C. striatum established
a de novo bacteraemia despite antibiotic treatment.
Probable causes of the relapsing bacteraemia are a (too)
short antibacterial treatment, choice of antibiotics, and
vasculopathy.
The optimal duration of antibiotic treatment for.
C. striatum bacteraemia is not known (Fernandez-Roblas et al., 2009; Martinez-Martinez et al., 1996), but the
clinical course of the infection in the presented patient
(recurrence of fever and bacteraemia) suggests a need
for a prolonged antibiotic treatment (we recommend
6 weeks) together with surgical treatment. If aggressive debridement is performed earlier, we presume
that much shorter course of antibiotic treatment may
be sufficient.
In conclusion, this case highlights the growing
importance of C. striatum as a serious pathogen and
the fact that consecutive positive blood cultures for
corynebacteria, and C. striatum in particular, should
never be overlooked.
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