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Corynebacterium falsenii Bacteremia Occurring in an
Infant on Vancomycin Therapy�
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Corynebacterium falsenii was described in 1998 as a new Corynebacterium species. We give the first detailed
description of a clinically significant Corynebacterium falsenii bacteremia occurring in an infant while on
vancomycin therapy.

CASE REPORT

A 13-month-old male was referred to our emergency depart-
ment with a 2-day history of expanding erythema from a pim-
ple over the left upper medial thigh, associated with fevers and
inconsolability. Due to clinical concern for Fournier’s gan-
grene, he was taken urgently to the operating room (OR),
where extensive necrotic debris was removed, and further de-
brided during repeated OR visits. The wound culture grew
methicillin-resistant Staphylococcus aureus, Streptococcus aga-
lactiae (beta-hemolytic group B streptococcus), and Bacte-
roides tectus. Various combinations of vancomycin, clindamy-
cin, gentamicin, and metronidazole were administered, with a
good clinical response. A vancomycin goal trough (10 to 15
�g/ml) was achieved. The infant was completing treatment
with intravenous vancomycin monotherapy via a central line
when a drop in the hematocrit value was noted, requiring a
transfusion. A return visit to the OR revealed a hematoma
within the wound, leading to an evacuation with washout and
wound vacuum placement. Postoperatively, a vancomycin
trough was suboptimal (7 �g/ml), and the vancomycin dose was
increased by 10%.

The following day, the infant was noted to have tempera-
tures to 101.3 °F, with tachycardia at 132 beats/min and mild
tachypnea at 36 breaths/min. Subsequent fevers up to 104.1 °F
were recorded, associated with intermittent diaphoresis and
tachycardia. A physical exam was notable for a soft systolic
murmur unchanged from baseline, a clean wound site, and the
absence of a rash. Laboratory investigation revealed a normal
white blood cell count (9.1 � 109/liter), hemoglobin level (12.4
g/dl), platelet count (348 � 109/L), and erythrocyte sedimen-
tation rate (19 mm/h) but an elevated C-reactive protein level
of 8.6 mg/dl (normal, �0.1 mg/dl). Prior to empirical admin-
istration of piperacillin-tazobactam, blood cultures were ob-
tained peripherally and from a central line. All indwelling lines

(the central line and a Foley catheter) were removed; the
central line catheter tip was submitted for culture. Subsequent
to these measures, the infant defervesced.

Gram-positive bacilli resembling diphtheroids were recovered
from both the peripheral and central line cultures after 1 day of
incubation on an automated blood culture instrument. Piperacil-
lin-tazobactam therapy was discontinued, but vancomycin admin-
istration was maintained. The following day, Gram-positive diph-
theroids (�15 CFU) were also recovered from the central
catheter tip culture. A peripheral blood culture obtained 2 days
later was negative for growth. A repeat vancomycin trough level
was 15.8 �g/ml; subsequent levels ranged from 8.7 to 10.4 �g/ml.
The infant completed a further 2 weeks of vancomycin therapy
with no recurrence of fevers or symptoms.

Blood and catheter tip cultures were plated on routine sheep
blood agar and incubated at 37°C in an atmosphere of 5%
CO2. After 48 to 72 h of incubation, bacterial colonies evolved
from pinpoint growth to raised, slightly yellow, smooth, non-
hemolytic colonies; the microscopic morphology was consistent
with that of Gram-positive diphtheroids. The organism was
catalase positive with a slow but positive urease reaction. A
zone of inhibition was noted when the organism was tested by
disk diffusion against a 10-�g penicillin disk. Phenotypic iden-
tification using the API Coryne kit, v.3.0, using the currently
available apiweb software and database (bioMerieux, Inc.,
Durham, North Carolina) yielded different results for repre-
sentative isolates from the blood and catheter tip cultures. The
API numerical profile (and percent identification) favored
Corynebacterium propinquum (89.7%) for the blood culture
isolate but was consistent with C. urealyticum (92.6%) for the
catheter tip isolate. The isolates were subsequently identified
as Corynebacterium falsenii, with 100% sequence identity to the
C. falsenii type strain, at a reference laboratory (ARUP Lab-
oratories, Salt Lake City, UT), using small subunit rRNA gene
sequencing (MicroSEQ 500 16S rRNA genes bacterial identi-
fication kit; Applied Biosystems by Life Technologies, Carls-
bad, CA) and SmartGene database analysis (SmartGene, Inc.,
Raleigh, NC). Further analyses with GenBank (BLAST) (1)
and RDP (Seqmatch) (5) confirmed the SmartGene results
showing C. falsenii as the closest match (100%), with Coryne-
bacterium jeikeium as the second-best match (98.3 to 98.8%).
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Unrooted neighbor-joining trees (Fig. 1) were generated and
analyzed for stability with the bootstrap method (1,000 replicates)
using the MEGA4 software program (12). Susceptibility testing
by the broth microdilution method read at 24 h (and again at 48 h
for �-lactams) (3) indicated the organism was susceptible to sev-
eral antibiotic agents, including vancomycin (Table 1).

Corynebacterium species are part of the normal human flora
and are isolated from the skin, mucous membranes, and gas-
trointestinal tract. Since 1995, at least 20 species (or taxa con-
sistent with the genus), recovered from human clinical speci-
mens, have been described for Corynebacterium (2).
Corynebacterium falsenii sp. nov. was first reported and char-
acterized as such in 1998 (11). Based on 16S rRNA gene
sequencing data, the closest phylogenetic relative was Coryne-
bacterium jeikeium, with a genealogical distinctness of approx-
imately 2% sequence divergence. Of note here, the 16S rRNA
gene sequence similarities between C. falsenii sp. nov. and C.
urealyticum and C. propinquum have been reported to be 97%
and 93.5%, respectively (11). The isolates described here (10-
549004 and 10-549005) showed only �98% identity to the type
strain of C. jeikeium, which is generally considered to be below
the threshold for species-level identification of corynebacteria
(99%) (4). A GenBank comparison of nearly full length 16S
rRNA gene sequence from isolate 10-549005 confirmed the

identification as C. falsenii (99.9% identical to the type strain
over 1,444 nucleotides [nt]) (Fig. 1A) and illustrates the utility
of sequencing only the 5� 500 bp for identification of this
species (Fig. 1B).

Previously found among other animals, including eagles (6) and
storks (7), C. falsenii is recognized as a potential human pathogen

TABLE 1. Antimicrobial susceptibility results for C. falsenii isolate

Drug MIC
(�g/ml) Interpretation

CLSI 2006 M-45A MIC
breakpoint

interpretations (�g/ml)a

S I R

Ceftriaxone 8 Resistant �1 2 �4
Clindamycin 0.5 Susceptible �0.5 1–2 �4
Doxycycline 0.25 Susceptible �4 8 �16
Erythromycin 2 Resistant �0.5 1 �2
Gentamicin �0.12 Susceptible �4 8 �16
Linezolid 0.5 Susceptible �2
Meropenem 0.5 Susceptible �4 8 �16
Penicillin 1 Susceptible �1 2 �4
Rifampin �0.5 Susceptible �1 2 �4
Trimethoprim-

sulfamethoxazole
�4/76 Resistant �2/38 �4/76

Vancomycin 1 Susceptible �4

a MIC breakpoints as per CLSI document M-45A, 2006 (3): S, susceptible; I,
intermediate; R, resistant.

FIG. 1. Neighbor-joining trees of 16S rRNA gene sequences showing the phylogenetic relationships among our clinical isolates and type strains
(T) of other Corynebacterium spp. Sequences are indicated with GenBank accession numbers and were trimmed to the length of the shortest
sequence. (A) Nearly full length sequences (1,404 nt) showing relationships among a broad distribution of corynebacteria and related species.
(B) 5� 16S sequences (435 nt) showing the ability of partial sequences to differentiate C. falsenii from other clinically important and recently
described Corynebacterium species isolates.
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given its isolation from sterile sites, including blood (2, 11). How-
ever, to our knowledge, clinical and microbiological data confirm-
ing the ability of this species to cause invasive disease have not
been published. We report the first case of Corynebacterium false-
nii bacteremia in an infant, with isolation from two sets of blood
cultures, including isolation from a central line and from the
central line catheter tip. There are several observations of inter-
est, microbiological and clinical, discussed herein.

Phenotypic species-level identification of corynebacteria, in-
cluding C. falsenii, can be problematic due to overlapping,
weak, and/or delayed biochemical reactions between various
species (2, 11). Importantly, of all the corynebacteria associ-
ated with human specimens, C. falsenii and C. xerosis are the
only nonlipophilic species to have yellow pigmentation. The
two species can be distinguished phenotypically by the dry
colonial morphology observed for the latter and genotypically
by 16S rRNA gene sequencing (Fig. 1). In our case, the organ-
ism had several features consistent with reported expectations
for C. falsenii, including yellow-pigmented smooth colonies
and delayed reactions for urease and glucose fermentation.
But identification of C. falsenii was confounded by misidenti-
fication by the API Coryne kit; this species was not in the
available API Coryne database. At least two API numeric
profiles have been observed for isolates confirmed to be C.
falsenii (2, 9), although presently the database cannot warn
users of this possibility. Interestingly, one of our numeric pro-
files differed by one number from the API numeric profile
reported in a Canadian study (2), and this correlated with
delayed glucose fermentation, described for C. falsenii. The
absence of C. falsenii from the API Coryne kit database could
contribute to the underrecognition and underreporting of clin-
ically relevant isolates of this species.

Also of interest is that our patient developed bacteremia
while on vancomycin therapy. Similar to C. jeikeium, C. falsenii
is expected to be susceptible to vancomycin, although, unlike
its close relative, C. falsenii has not been noted to have the
inherent broad antimicrobial resistance seen in C. jeikeium (2,
13, 14). Our isolates tested susceptible to vancomycin; hence, it
remains a concern how the bacteremia developed while the
patient was ostensibly on appropriate therapy. At times the
vancomycin trough level was noted to be suboptimal; still, this
should have been adequate since it was well above the assayed
MIC. More likely, the apparent breakthrough bacteremia may
be due to the fact that corynebacterium species can form bio-
films that are refractory to the activity of vancomycin (10). The
relatively low colony count from the catheter tip culture might
be explained by specimen processing factors and/or partial
effects of the patient’s antibiotic regimen. It is noted that while
some vancomycin-resistant corynebacterium species have been
reported, vancomycin remains the most active agent against
corynebacterium-like organisms (14). Standardized guidelines
for susceptibility testing of Corynebacterium species became
available in 2006 (3). Where comparison to agents tested in
earlier work (albeit those based on guidelines for staphylococci
[11]) was possible, our C. falsenii isolate was similarly suscep-
tible to penicillin and gentamicin but differed in its resistance
to erythromycin.

Finally, while corynebacterial bloodstream infections are as-
sociated primarily with central venous catheters (8, 10), it has
been suggested that central venous catheter removal may not
be necessary to eradicate infection (10). In our case, the pa-
tient was febrile, diaphoretic, and tachycardic, and his symp-
toms resolved once the central line was removed.

Interestingly, a database search at ARUP Laboratories re-
vealed at least 2 other independent isolates of C. falsenii from
blood cultures submitted from California (female, 73 years,
06-81074; Fig. 1A and B) and Nebraska (female, 65 years,
09-563200; Fig. 1B). The latter organism displayed an antibi-
otic susceptibility profile nearly identical to that seen here
(Table 1) except that it was susceptible to both erythromycin
and trimethoprim-sulfamethoxazole (data not shown). In sum-
mary, the data presented here on bacteremia caused by C.
falsenii support the postulation that this organism is a cause of
clinically significant disease.

We thank Keith Simmon and Sue Slechta, ARUP Institute for
Clinical Pathology, for assistance with full 16S rRNA gene sequencing.
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