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We report for the first time a case of bacteremia caused by Comamonas kerstersii in a 65-year-old patient with sign of diverticulo-
sis. In addition, we review the isolation of Comamonas sp. and related organisms in our hospital over 25 years.

CASE REPORT

Comamonas kerstersii is a nonfermenting betaproteobacte-
rium described in 2003 that has long been considered non-

pathogenic (1). This organism has recently been associated
with intraabdominal infection due to perforation of the diges-
tive tract (2). Here we describe a case of polymicrobial bacte-
remia due to C. kerstersii and Bacteroides fragilis in a 65-year-old
diabetic man who was admitted to the emergency department of a
hospital because of the sudden onset of fever and chills. The pa-
tient reported episodes of vomiting and diarrhea and mentioned
that he had drunk water from a small river. Stool cultures per-
formed after the beginning of antibiotic treatment did not disclose
Salmonella, Shigella, Aeromonas, Campylobacter species, or C. ker-
stersii. The detection of Clostridium difficile toxins A and B and
glutamate dehydrogenase antigen with the commercial C. difficile
detection kit from Techlab was also negative. Blood samples (two
pairs of culture bottles) were drawn from a peripheral vein, and
the patient was discharged under treatment with oral ciprofloxa-
cin for gastroenteritis of unknown origin. The blood cultures were
processed by a Bactec FX automated blood culture system
(Becton, Dickinson, Sparks, MD). A first aerobic blood culture
bottle became positive 16 h 8 min after sampling, and Gram stain-
ing revealed the presence of long, filamentous, Gram-negative
bacilli (Fig. 1). Bacterial identification by matrix-assisted laser de-
sorption ionization–time of flight (MALDI-TOF) mass spectrom-
etry (Bruker Daltonics GmbH, Leipzig, Germany) was performed
on the same day by using a protocol that we recently developed on
the basis of the analyses of a bacterial pellet preparation from the
blood culture bottles (3–5). The strain was identified as C. kerst-
ersii, a Gram-negative nonfermenting bacterium, and prompted
the hospitalization of the patient. The patient was afebrile at that
time, but palpation of the left lower abdominal quadrant was
painful. An abdominal computed tomography (CT) scan revealed
diverticulosis without evidence of diverticulitis. The anaerobic
blood culture bottles from the same pair of samples became pos-
itive for Bacteroides fragilis 24 h 2 min after sample collection. We
determined the following MICs (mg/liter) for the C. kerstersii
strain by the Etest method (bioMérieux, Lyon, France): ceftazi-
dime, 0.75; meropenem, 0.004; imipenem, 0.06; minocycline,
0.38; levofloxacin, 4; co-trimoxazole, �32; ciprofloxacin, 32. For
the B. fragilis strain, the MICs were as follows: amoxicillin-clavu-
lanate, 1.5; piperacillin-tazobactam, 6; imipenem, 0.12; mero-
penem, 0.025; metronidazole, 0.25; clindamycin, 16; ciprofloxa-
cin, 32. The patient was treated with imipenem-cilastatin for 10

days and recovered. The final diagnosis was mixed bacteremia
with C. kerstersii and B. fragilis in a setting of diverticulosis.

Comamonads are Gram-negative, nonfermenting, oxidase-
and catalase-positive bacteria that are motile largely because of the
presence of polar flagella. The genus Comamonas originally con-
tained Comamonas terrigena, Comamonas testosteroni (previously
Pseudomonas testosteroni), and Comamonas acidovorans (previ-
ously Pseudomonas acidovorans) (6). It now contains 17 species,
while C. acidovorans has been separated from the genus on the
basis of its 16S rRNA gene and is now known as Delftia acidovorans
(7). In 2003, Shigematsu and colleagues described a new species,
Delftia tsuruhatensis, that is known to be able to cause bacteremia
(8–10). Biochemical analysis often misclassifies these two Delftia
species. Since D. tsuruhatensis is absent from our MALDI-TOF
database, we cannot exclude the possibility of misclassification.
For this reason, D. acidovorans refers to D. acidovorans sensu lato,
which includes D. tsuruhatensis. Although they are ubiquitously
distributed in the environment (soil and water), Comamonas and
Delftia species are rarely associated with infections in humans.
However, several publications have incriminated C. testosteroni
and D. acidovorans in particular in human diseases, including
severe invasive infections such as bacteremia and meningitis (7,
11–17).

C. kerstersii, which was described in 2003 (1), has recently been
reported as an agent of intraabdominal infection by Almuzara and
colleagues (2). The present case is the first report of C. kerstersii
bacteremia. We initially identified the strain at the species level
directly from a positive blood culture bottle by MALDI-TOF (3–
5). The MALDI-TOF spectral score for C. kerstersii was 2.176 ac-
cording to the manufacturer’s scoring system. Since no other spe-
cies reached a score above 2.0, this identification was considered
valid at the species level (18). Subsequently, it was recovered both
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from a blood agar plate (with a spectral score of 2.26), on which its
growth was maximal, and from a “chocolate” agar plate supple-
mented with NAD (factor V) and hemin (factor X). The reliability
of MALDI-TOF for discrimination between Comamonas species
is shown by the fact that Comamonas aquatica, the closest species
also present in the MALDI-TOF database, gave a score of 1.542.
The database that was used contains five Comamonas species (C.
kerstersii, C. testosteroni, C. aquatica, C. terrigena, and C. nitrativ-
orans) and five strains of D. acidovorans. The recently identified
species D. tsuruhatensis is absent from this database (9), and we
cannot exclude the possibility that some of the D. acidovorans
bacteria identified in our laboratory by MALDI-TOF were D. tsu-
ruhatensis. In the absence of MALDI-TOF, numerous biochemi-
cal tests (at least 11) are necessary to discriminate Comamonas
species (1, 2); such identification requires isolation on an agar
plate and cannot be performed on the same day of positivity di-
rectly by blood culture. Because of the excellent identification ob-
tained with MALDI-TOF, we rather proceeded to 16S rRNA gene
sequencing. Using primers described in references 19 and 20, we
obtained a 780-bp partial 16S rRNA gene sequence. A BLAST
search for this sequence on the NCBI website revealed 99% iden-
tity (754/755 nucleotides with no gaps) with the C. kerstersii se-
quence (accession number AJ430348.1) submitted by Wauters
and colleagues (1). The divergence corresponds to a polymor-
phism reported by the authors at position 298 (1). This method is
limited by the low number of C. kerstersii 16S rRNA sequences.
Nevertheless, the first sequence identified as C. aquatica (acces-
sion number FJ493173) displays 98% identity (749/763 with
two gaps). From both the blood culture bottle and the agar
plate, the strain appeared as an extremely long Gram-negative
filamentous bacillus, which is a very unusual phenotype for
bacteria of this genus (Fig. 1). The Comamonas and Delftia
strains previously isolated in our hospital are Gram-negative short
bacilli or rods (Fig. 1), which is the morphology described for
these organisms (1, 7).

Translocation from the digestive tract seems to be a pre-
dominant cause of infections by Delftia and Comamonas spe-
cies. Recently, Hagiya and colleagues reported a D. acidovorans
bacteremia in a 46-year-old woman caused by translocation of the
bacteria after pesticide poisoning (15). Bacteremia caused by C.
testosteroni was previously reported in a 22-year-old man with a
perforated appendix (21). In the four cases reported by Almuzara
and colleagues, the C. kerstersii strains were isolated from intraab-
dominal infections (2). We previously identified another C. kerst-
ersii strain in an intraperitoneal infection of an 11-year-old child
with a perforated appendix (Table 1 and Fig. 1). Herein, the diges-
tive origin of the C. kerstersii strain is supported by the facts that (i)
the patient reported abdominal pain, vomiting, and diarrhea; (ii)
a CT scan revealed evidence of diverticulosis; and (iii) the enteric
bacterium B. fragilis was isolated from a blood culture. B. fragilis is
a gut commensal of humans that can cause severe diseases such as
bacteremia and abscesses due to the production of several viru-
lence factors such as capsule, endotoxins, and enterotoxins (22).
C. kerstersii infection could originate from the water that the pa-
tient drank in the countryside.

Comamonas species have rarely been associated with infection
in humans despite their ubiquitous distribution in the environ-

FIG 1 Gram staining of C. kerstersii, C. testosteroni, and D. acidovorans strains
isolated in clinical samples from Lausanne University Hospital. The C. kerst-
ersii strain in the present case report was obtained directly from a blood culture
bottle (A) and after culture on blood agar medium (B). The strain displays long
filaments, unlike the other strains, which appear as Gram-negative short bacilli
or rods. (C) A C. kerstersii strain identified in an intraperitoneal infection of an
11-year-old child with a perforated appendix. (D) C. testosteroni involved in
bacteremia in a 33-year-old man. (E) D. acidovorans identified in blood cul-
tures from a 61-year-old man.
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ment, possibly because of the difficulty in accurately distinguish-
ing Comamonas species from Pseudomonas species in the pre-
MALDI-TOF era (2). Alternatively, comamonads could have been
underrecognized because of their common occurrence in a setting
of a polymicrobial infection. In our 1,027-bed tertiary-care uni-
versity hospital, 32 Comamonas sp. strains and 38 D. acidovorans
strains where isolated from 1997 to 2013. They were isolated pri-
marily from respiratory tract samples (33%), urogenital tract
samples (23%), and digestive tract samples (21%); bacteremia
represented 5% (three patients) of the cases (Table 1). The three
bacteremias produced distinct clinical features but were all poly-
microbial (Table 2). The first bacteremia case was due to C. testos-
teroni in association with Streptococcus parasanguis and Ralstonia
pickettii in a 33-year-old man. A second case involved D. acido-
vorans in association with Streptococcus agalactiae in blood cul-
tures from a 61-year-old man. The last case is the present C. ker-
stersii and B. fragilis coinfection.

Like D. acidovorans, C. testosteroni is the Comamonas species
associated predominantly with bacteremia (Table 1) (7, 14, 15, 17,
21). Translocation from the digestive tract and catheters is the
predominant source of infection (15, 17, 21, 23). Immunocom-
promised children or patients with compromised immune sys-
tems such as patients with AIDS or patients with cancer or treated
with aplastic chemotherapies appear to be particularly at risk of
developing Comamonas sp. or D. acidovorans bacteremia (16, 23).

Interestingly, Khan and colleagues reported a fatal outcome in an
4-year-old immunocompetent child with D. acidovorans bactere-
mia (16). The patient presented here did not display any sign of
immunodeficiency, suggesting that such bacteremia may also oc-
cur in the absence of immunosuppression. The likely high inocu-
lum concentration in the water that was drunk and the diabetic
status of the patient are two significant cofactors that may explain
the occurrence of bacteremia in a setting of a gastrointestinal in-
fection. Similarly, Comamonas species bacteremia has been asso-
ciated with exposure to possibly contaminated water in a fish tank
(24).

C. kerstersii has long been considered nonpathogenic on the
basis of a lack of association with severe infections. This could
be explained in part by the recent description of this species
and the difficulties in accurately identifying it. This first report
of polymicrobial bacteremia involving C. kerstersii reveals that
this organism can be involved in severe diseases. C. kerstersii
pathogenicity could be due to the versatility of this organism,
which enables it to grow under various conditions. This report
highlights the usefulness of MALDI-TOF for the rapid and ac-
curate identification of nonfermenting Gram-negative bacteria
that were difficult to identify in the pre-MALDI-TOF era. This
could help to redefine the epidemiology and clinical syndromes
due to these organisms.

TABLE 1 Comamonas sp. and D. acidovorans isolates from clinical samples in the Lausanne University Hospital from 1997 to 2013

Organism or parameter

No. of patients (no. of samples)
Total no. of
patients
(samples)

% of
patients

Respiratory and
ENTa Urogenitalb Intraabdominalc Skin

Blood
culture

Surgical
wound Otherd

D. acidovorans 19 (20) 12 (13) 5 1 (13) 1 (4) 38 (55) 54.3
C. testosteroni 2 (4) 3 8 1 (4) 1 4 (5) 1 20 (26) 28.57
C. kerstersii 1 1 2 2.86
C. aquatica 1 (4) 1 (4) 1.43
Comamonas sp.e 2 (2) 6 (8) 1 (1) 9 (14) 12.86

Total no. 23 (26) 16 (17) 15 (8) 7 (5) 3 (13) 4 (5) 2 (4) 70 (99) 100
Total % 32.86 (25.74) 22.86 (21.78) 21.43 (16.83) 10 (9.9) 4.29 (14.85) 5.71 (4.95) 2.85 (5.94) 100
a ENT, ear, nose, and throat.
b Urine, vaginal swab, and placenta.
c Ascitic fluid, peritoneal fluid, penrose liquid, Kehr drain.
d Stool sample (n � 1), bone fragment (n � 1), orifice smear (n � 1).
e No identification at the species level.

TABLE 2 Summary of clinical and microbiological bacteremia due to C. testosteroni, C. kerstersii, and D. acidovorans and of a case of intraabdominal
collection of C. kerstersii

Age (yr),
sex

Site of
infection Clinical presentation Underlying disease(s) Predisposing factors Pathogens Treatment

61, male Blood Fever Lymphoma Chemotherapy,
agranulocytosis

D. acidovorans, S. agalactiae Cefepime followed by
imipenem and ciprofloxacin

33, male Blood High fever, hypotension,
infected phlebitis on
the arm due to
cocaine injection

Chronic hepatitis C,
chronic
alcoholism, drug
addiction

None C. testosteroni, S.
parasanguis, R. pickettii

Cefepime and vancomycin
followed by moxifloxacin

65, malea Blood Fever, chills, vomiting,
diarrhea

Diabetic None C. kerstersii, B. fragilis Ciprofloxacin, imipenem

12, male Peritoneal
fluid

Abdominal pain None Appendicitis C. kerstersii, Escherichia coli,
Streptococcus sp. (group
anginosus/milleri)

Co-amoxicillin, metronidazole,
and amikacin followed by
co-amoxicillin alone

a Present case.
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