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We report on the first case of a catheter-related recurrent bacteremia caused by Kocuria kristinae, a
gram-positive microorganism belonging to the family Micrococcaceae, in a 51-year-old woman with ovarian
cancer. This unusual pathogen may cause opportunistic infections in patients with severe underlying diseases.

CASE REPORT

In December 1999, a 51-year-old woman with abundant as-
cites and an irregular pelvic mass was referred to the Centro di
Riferimento Oncologico of Aviano. Histologic examination of
the pelvic mass revealed the presence of a poorly differentiated
ovarian carcinoma. In January 2000, a permanent central ve-
nous catheter (CVC) was implanted and the patient began
chemotherapy. In June 2000, after five courses of chemother-
apy, the patient was readmitted for febrile neutropenia and
sepsis. Complete clinical and microbiological diagnostic pro-
cedures were performed, and four pairs of blood specimens
were collected from peripheral blood and the CVC for culture
(both aerobic and anaerobic). A gram-positive microorganism
identified as Kocuria kristinae grew from three samples cul-
tured aerobically. The patient was empirically treated with
meropenem; after the isolation of gram-positive cocci from the
bloodstream, a glycopeptide was added, resulting in prompt
clinical improvement. No further bacterial isolates were ob-
tained from blood or other clinical samples. The patient was
discharged from the hospital, but 1 month later she was read-
mitted to the Centro di Riferimento Oncologico of Aviano for
another febrile episode. Among 11 blood specimens drawn
from peripheral blood and the CVC, 7 specimens cultured
aerobically again revealed K. kristinae; antibiotic therapy with
ciprofloxacin and clindamycin was started, with resolution of
fever and negativity of blood cultures. A third febrile episode
occurred 1 month later. One of the two blood samples col-
lected from the CVC and cultured aerobically yielded K. kris-
tinae. The CVC was removed and sent to the microbiology
laboratory; a gram-positive coccus, which was identified as K.
kristinae, was isolated from the culture of the catheter tip. Soon
after catheter removal the patient became afebrile and her

clinical status improved. After 6 months of monitoring, the
patient is alive and well and is in complete remission of the
primary disease.

Microbiology. Cultures of blood from peripheral veins and the
CVC were performed with a BACTEC system (BACTEC
9210; Becton Dickinson) with BACTEC PLUS Aerobic/F and
PLUS Anaerobic/F culture vials. The CVC tip was cultured by
the quantitative technique of Cleri et al. (5). Briefly, after
catheter removal, a 5-cm segment of the tip was vortexed for 30
to 60 s in 5 ml of tryptic soy broth. Three aliquots of the broth
(100, 10, and 1 �l) were spread onto three sheep blood agar
plates. The plates were incubated at 37°C for 18 h. More than
1,000 CFU was counted; this value is considered representative
of a catheter infection. The microorganisms isolated from the
peripheral blood and the CVC during the different septic ep-
isodes and from the catheter tip were gram-positive cocci oc-
curring in tetrads. They were nonhemolytic, catalase positive,
strictly aerobic, nonmotile, and unable to reduce nitrate to
nitrites or to hydrolyze gelatin, arginine, and esculin. The bac-
terial isolates produced acid from trehalose, glucose, fructose,
mannose, glycerol, and saccharose but not from mannitol, raf-
finose, arabinose, lactose, or ribose. On the basis of Bergey’s
Manual of Systematic Bacteriology (11), they were identified as
K. kristinae. This identification was confirmed with the com-
mercially available ID32 Staph ATB system (Biomerieux), with
a probability of identification of 99.9% and a T index of 1.00.
The T index estimates how closely the profile corresponds to
the most typical set of reactions for each taxon. Its value varies
between 0 and 1 and is inversely proportional to the number of
atypical tests. The cellular fatty acid profile showed that the
isolates contained the cellular fatty acid components typical of
this species.

A partial sequence of the 16S rRNA gene (rDNA; 642 bp)
was generated in order to confirm the identification of our
strains. Briefly, after extraction of genomic DNA by standard
methods, we amplified the 16S rDNA by PCR with universal

* Corresponding author. Mailing address: Laboratorio di Batterio-
logia e Micologia, Laboratorio Sperimentali di Ricerca, Area Infet-
tivologica, IRCCS Policlinico “San Matteo,” Via Taramelli, 5, 27100
Pavia, Italy. Phone: (39) 0382-502702. Fax: (39) 0382-502282. E-mail:
e.carretto@smatteo.pv.it.

311



primers 27F and 1492R (3). The PCR products obtained were
then sequenced by use of the ABI technology with the same
universal primers. The nucleotide sequence was analyzed with
BLAST programs, revealing the higher degree of homology
(99.8%) with K. kristinae (GenBank/EMBL data library acces-
sion number AF323746).

Susceptibility tests were performed with the Vitek system
(Biomerieux) and by the disk diffusion method on Mueller-
Hinton agar with 24 h of incubation at 35°C. The results were
expressed as susceptible, intermediate, or resistant according
to the criteria of the National Committee for Clinical Labora-
tory Standards for the modified Kirby-Bauer method (9a). Our
isolates were susceptible to clindamycin, erythromycin, cipro-
floxacin, penicillin, oxacillin, cefalothin, and vancomycin.

To type the isolates, we used the automated RiboPrinter
microbial characterization system (Qualicon, Wilmington,
Del.), which allows the acquisition and normalization of ri-
botype patterns from bacteria (4, 6). These genetic finger-
prints, or RiboPrint patterns, are normalized digital represen-
tations of the genetic data for the isolated organism. Patterns
are grouped within a specific similarity range to form Ribo-
Groups, which define the genetic relatedness of samples. This
process has previously been described in detail (2, 4). Identi-
fication is obtained by matching the given pattern against a set
of reference patterns for specific organisms; the patterns have
been given the classical taxonomic names of the organisms and
have been confirmed by extensive phenotypic testing. The da-
tabase for EcoRI-digested fragments contains more than 1,100
reference patterns for genera such as Bacillus, Enterococcus,
Escherichia, Lactobacillus, Listeria, Pseudomonas, Salmonella,
Staphylococcus, and Vibrio (4). A library for PvuII-digested
fragments, which contains some patterns including one for a K.
kristinae strain, is also available. Our samples were prepared
according to the manufacturer’s protocol. Briefly, isolated bac-
terial colonies grown overnight at 37°C on blood agar were
collected with a plastic stick and suspended in the sample
buffer supplied with the system. The sample suspension was
treated for 10 min at 80°C to reduce viability and to inactivate
nucleases. After addition of the two lytic enzymes supplied
with the system, the samples were then loaded into the Ribo-
Printer system. The standard process includes restriction en-
zyme digestion with EcoRI and hybridization with an rRNA
gene probe (Escherichia coli region encoding the 16S, 23S, and
5S rRNA genes and the spacer region including Glu-tRNA).
By automated ribotyping we analyzed five K. kristinae strains
isolated from the CVC and the bloodstream of our patient
using EcoRI, which is highly discriminatory for coagulase-neg-
ative staphylococci (7), and PvuII to compare the patterns
obtained with those in the internal database. K. kristinae strains
ATCC 27570 and ATCC 27572 were used as internal controls.
The five strains had the same pattern, which was different from
those obtained from the reference strains (Fig. 1).

Micrococcus spp. are gram-positive, strictly aerobic microor-
ganisms that often occur in tetrads or irregular clusters and
that usually grow on simple media. In humans, they may col-
onize the skin, mucosae, and oropharynx; they are also isolated
from a wide variety of animal sources and soil. Recently, Stack-
ebrandt and colleagues (8, 12) made a taxonomic revision of
this class of microorganisms; some strains were reclassified in
the new genus Kocuria spp. (Kocuria rosea, previously de-

scribed as Deinococcus erythromyxa or Micrococcus roseus; K.
kristinae, formerly Micrococcus kristinae; Kocuria varians, ba-
sonym: Micrococcus varians; Kocuria palustris; and Kocuria rhi-
zophila sp. nov.). Micrococcus strains have been isolated from
different clinical specimens, although their clinical relevance is
questionable. The identification of micrococci isolated from
clinical specimens is often cumbersome for the laboratory, and
the clinical interpretation of positive results may be mislead-
ing. In fact, these microorganisms are often not correctly iden-
tified or are hastily discarded as contaminants. It has been
reported that Micrococcus luteus may be associated with bac-
teremia, intracranial abscesses, septic arthritis, and meningitis
in immunosuppressed or immunocompetent hosts (1, 10, 13).
To review the spectrum of clinical diseases caused by K. kris-
tinae in humans, we performed a Medline search using the
terms “Micrococcus kristinae” and “Kocuria.” Only Kocuria sed-
entarius has been associated with prosthetic valve endocarditis,
whereas we were unable to find published studies on systemic
infections caused by K. kristinae. We have isolated from re-
peated cultures of blood from a patient with clinical signs of a
septic syndrome a gram-positive coccus that was unequivocally
identified as K. kristinae by biochemical and molecular biology-
based assays.

Automated ribotyping with EcoRI and PvuII as restriction
enzymes seems to be effective for characterization of these
microorganisms. In particular, this method allows one to dis-
tinguish unrelated strains: it works on a DNA fragment that is
highly conserved within species, so that major variations in
patterns obtained by analysis of this region indicate different
strains. In our experiments all the strains isolated from our
patient were identical and were remarkably different from
those obtained by analysis of reference strains from the Amer-
ican Type Culture Collection. Although pulsed-field gel elec-
trophoresis is more discriminatory than ribotyping for epide-
miological purposes, the advantages of automated ribotyping

FIG. 1. Automated ribotyping obtained with EcoRI and PvuII re-
striction enzymes (modified from an image generated with Ribo-
Printer). Lanes M, molecular mass marker (from the top, 1, 2.2, 3.3,
6.3, 9.6, and 50 kbp); lanes 1, Kocuria strain isolated from the CVC;
lanes 2 to 5, Kocuria strains isolated from different blood samples;
lanes 6, reference strain K. kristinae ATCC 27572; lanes 7, reference
strain K. kristinae ATCC 27570.
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are multiple, including increased standardization, speed, and
accuracy for between-run comparisons and studies with small
numbers of nontypeable isolates. The strictly epidemiological
relationship among our strains and the identities of the ri-
botype patterns that we obtained with two different restriction
enzymes allowed us to demonstrate that the microorganisms
analyzed were probably clonal, suggesting a recurrent infection
rather than reinfection caused by K. kristinae.

The repeated isolation of K. kristinae from different blood
cultures in the absence of other microorganisms, together with
isolation of the organism from the catheter, strongly suggests
that K. kristinae may cause catheter-related bacteremias. Be-
cause infections remain a major complication related to the
use of permanent catheters for long-term therapy for oncology
patients (9), the importance of the repeated isolation of a
Kocuria strain from blood cultures should not be underesti-
mated by the clinician. Although uncommon, the possibility
that a central venous line may be the portal of entry should be
evaluated.

Nucleotide sequence accession number. The partial se-
quence of the rDNA sequence of the K. kristiniae isolate from
the present study has been deposited in the GenBank/EMBL
data library under accession number AJ316579.
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