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Infection with Lactobacillus is rare, and only a handful of species have been identified as being clinically
significant: Lactobacillus casei, Lactobacillus rhamnosus, and Lactobacillus leichmannii. The literature contains
one case report of bacteremia caused by Weissella confusa (basonym: Lactobacillus confusus), but the clinical
significance of the infection was unclear. We describe a case of W. confusa bacteremia in a 46-year-old man with
a history of abdominal aortic dissection and repair. This procedure was complicated by gut ischemia, which
necessitated massive small bowel resection. He subsequently developed short-bowel syndrome, which required
him to have total parenteral nutrition. He later developed an Enterococcus faecalis aortic valve endocarditis that
required a coronary artery bypass graft and aortic root replacement with homograft and 6 weeks of intravenous
ampicillin and gentamicin. Three months prior to his most recent admission, he was diagnosed with Klebsiella
pneumoniae bacteremia and candidemia. At the present admission, he had fever (Tmax, 39.5°C) and chills of 2
days’ duration and was admitted to the intensive care unit because of hemodynamic instability. Blood cultures
grew K. pneumoniae and W. confusa in four of four blood culture bottles (both aerobe and anaerobe bottles).
Imaging studies failed to find any foci of infection. A transesophageal echocardiogram revealed no vegetations.
A culture of the patient’s Hickman catheter tip was negative. The patient was treated with piperacillin-
tazobactam and gentamicin. His condition improved, and he was discharged home, where he completed 4 weeks
of piperacillin-tazobactam therapy. Lactobacillemia seldom results in mortality; however, it may be a marker
of a serious underlying disease. It is usually seen in patients who have a complex medical history or in patients
who receive multiple antibiotics. Lactobacillus spp. are generally associated with polymicrobial infections, and
when isolated from the blood, they need to be considered possible pathogens. The presence of a vancomycin-
resistant, gram-positive coccobacilli on a blood culture should alert clinicians to the possibility of bacteremia
caused by W. confusa or other small gram-positive rods.

Lactobacillus sp. bacteremia is rare. This is complicated by
the fact that lactobacilli are usually considered contaminants
and are not identified to the species level. The true occurrence
of Weissella confusa cannot be determined. However, more
cases of Lactobacillus sp.-related bacteremia have been re-
ported recently (9). W. confusa (basonym: Lactobacillus con-
fusus) (3) bacteremia has been reported only once in the lit-
erature (6), but its clinical significance was not described. The
objective of this report is to present a case with a polymicrobial
bacteremia including W. confusa and to describe the Gram
stain morphology, biochemical characteristics, and clinical
manifestations of W. confusa.

(This case report was presented as a poster [number 213] at
the 38th annual meeting of the Infectious Diseases Society of
America on 7 to 10 September 2000 at the Ernest N. Memorial
convention center in New Orleans, La.)

Case report. A 46-year-old man was admitted to the Cleve-
land Clinic Foundation (Cleveland, Ohio) with fever, chills,
and dehydration.

One year before the present admission, the patient under-
went abdominal aortic dissection and repair. The procedure
was complicated by gut ischemia, which necessitated massive

small bowel resection. Total parenteral nutrition (TPN) was
required because of the short-bowel syndrome he developed
secondary to the small bowel resection.

Five months later, the patient developed an Enterococcus
faecalis aortic valve endocarditis. At that time, he underwent a
coronary artery bypass graft and aortic root replacement with
homograft and 6 weeks of intravenous ampicillin and genta-
micin.

Three months prior to the present admission, the patient
was diagnosed with Klebsiella pneumoniae bacteremia, candi-
demia, and methicillin-resistant Staphylococcus aureus (which
had colonized in his endotracheal tube). He was treated with
fluconazole for 2 weeks and cefepime, amikacin, ciprofloxacin,
and vancomycin for 1.5 weeks.

He then developed TPN-related cholestatic jaundice for
which he was admitted 2 months prior to the present admis-
sion. After a 1-month stay, he was released. He was clinically
stable until 1 month after discharge, when he developed chills,
fever (Tmax, 39.5°C), and dehydration.

He presented to our facility’s emergency room after 2 days
of symptoms. There were no significant findings in the history
or physical examination to explain the cause of fever, and he
had not recently undergone any invasive procedures. Blood
cultures obtained during admission grew K. pneumoniae and a
vancomycin-resistant, gram-positive coccobacillus in four out
of four blood culture bottles (in both aerobe and anaerobe
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bottles). The vancomycin-resistant, gram-positive coccobacil-
lus was identified later as W. confusa.

Imaging studies of the patient’s abdomen and chest failed to
reveal any foci of infection. A transesophageal echocardiogram
did not reveal any evidence of vegetations. The patient’s Hick-
man catheter was removed and the tip was cultured; the results
were negative. The patient was admitted to our hospital, and
he began treatment with piperacillin-tazobactam and vanco-
mycin. He developed hypotension and dyspnea, which required
intubation and admission to the intensive care unit. Vancomy-
cin was discontinued and gentamicin was added when the re-
sults of the blood cultures identified the pathogen. The pa-
tient’s Hickman catheter was replaced, and he was discharged
on the 11th hospital day to complete 4 weeks of piperacillin-
tazobactam at home.

Microbiology. Blood cultures that were obtained during ad-
mission grew two organisms, K. pneumoniae and a vancomycin-
resistant, gram-positive coccobacillus that was identified as W.
confusa. The W. confusa grew on blood agar plates (BAPs) that
were incubated aerobically and anaerobically as pinpoint col-
onies showing alpha hemolysis. The organism grew at 25, 35,
and 42°C. It was catalase negative and was positive for esculin
hydrolysis and arginine deamination. The organism was incu-
bated in Andrades broth (Carr-Scarborough Microbiologicals,
Inc., Decatur, Ga.) for 10 days to test the fermentation of 11
carbohydrates. Results of both the physiologic and biochemical
tests are shown in Table 1. We identified the organism by
comparing our results with those from the literature (5) (Table
1). The only difference was with the acidification of xylose.

Antimicrobial susceptibility testing was performed on this
isolate using the microdilution method and haemophilus test
medium with lysed horse blood. The results showed that the
isolate was sensitive to penicillin (MIC, 0.5 mg/ml), cefuroxime
(MIC, 4 mg/ml), ceftriaxone (MIC, 4 mg/ml), amoxicillin (MIC,
1 mg/ml), erythromycin (MIC # 0.12 mg/ml), clindamycin
(MIC # 0.1 mg/ml), and tetracycline (MIC, 4 mg/ml). It was
resistant to vancomycin (MIC . 16 mg/ml) and trimethoprim-
sulfamethoxazole (MIC . 4 mg/ml).

Discussion. Lactobacillus spp. are increasingly being recog-
nized as a cause, although a rare one, of bacteremia. Lactoba-
cillus-related bacteremia has been reported in patients with
complex medical histories, diabetes, cancer, and recent surgery
and gastrointestinal procedures (1). It has also been reported
in immunocompromised patients, especially in recipients of
liver transplants (7, 12). The use of antibiotics such as vanco-
mycin and the use of selective bowel decontamination have
been associated with Lactobacillus bacteremia (12). The infec-
tion can be caused by a number of factors, including changes in
the normal flora of the throat, gut, and vaginal tract and dis-
ruption of mucous integrity by invasive procedures, surgery,
and/or antibiotic use.

Lactobacillus spp., in general, are seldom identified to the
species level, since the rate of infection is rare, and are usually
considered contaminants. The greatest difficulty is not neces-
sarily identifying them but establishing their clinical relevance.
The clinical manifestations are mostly similar for the entire
genus. Species identification, though, may be important for
determining the epidemiology of Lactobacillus-associated in-
fections. W. confusa can be identified and differentiated from
other species such as Enterococcus spp., Streptococcus spp.,

Lactococcus spp., and Leuconostoc spp. by its biochemical and
physiologic properties. These include arginine deamination,
esculin hydrolysis, growth at 42°C, and acidification of certain
carbohydrates (Table 1).

Enterococcus spp. are and W. confusa can be pyroglutamyl
aminopeptidase positive and can have similar morphologies on
Gram stains from blood agar plates (Fig. 1). Additional bio-
chemical testing and evaluation of Gram stain morphology
from a broth culture may be necessary to differentiate the two.
The broth Gram stains of W. confusa usually reveal elongated
gram-positive bacilli (Fig. 2), whereas Enterococcus spp. usu-
ally resemble gram-positive cocci in pairs and chains.

Of all the Lactobacillus species associated with bacteremia
reported in the literature, only a handful have been identified
as being clinically significant: Lactobacillus casei, Lactobacillus

TABLE 1. Biochemical and physiologic characteristics of
W. confusa (L. confusus) isolate in a patient with

polymicrobial bacteremia

Test Result with
patient’s isolate

Result from
the literature

Hemolysis
BAP, ambient Alpha Alpha
BAP, anaerobic Alpha Alpha
BAP, CO2 Alpha Alpha

Gram stain Gram-positive
coccobacilli/
short rods

Gram-positive
coccobacilli/
short rods

Arrangement Chain Chain

Catalase Negative Negative

Bile-esculin Positive Positive

Growth:
At 25°C Positive Positive
At 35°C Positive Positive
At 42°C Positive Positive

Pyroglutamyl
aminopeptidase

Negative Negative (positive
in some [11])

Esculin hydrolysis Positive Positive

Motility Nonmotile Nonmotile

Arginine deamination Positive Positive

Acetoin production Negative Negative

H2S production Negative Negative

Acidification of:
Glucose Positive Positive
Xylose Positive Negative
Mannitol Negative Negative
Lactose Negative Negative
Sucrose Positive Positive
Maltose Positive Positive
Fructose Positive Positive
Salicin Positive Positive
Arabinose Negative Negative
Rhamnose Negative Negative
Trehalose Negative Negative
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rhamnosus, and Lactobacillus leichmannii (4, 8, 9). Bacteremia
of unclear significance caused by W. confusa has been reported
only once in the literature; the infection developed in a pedi-
atric patient (6). W. confusa has also caused a thumb abscess
(2) and has been isolated from the peritoneal fluid and ab-
dominal wall of two patients, but with unclear significance (13).
Paludan-Muller et al. and Kandler and Weiss reported that W.
confusa can be found in garlic mix, banana leaves, sugarcane,
carrot juice, raw milk, and sewage as well as in humans (10, 11).

Lactobacillus sp. bacteremias are usually associated with a
polymicrobial infection (1, 9), which was the case with our
patient. In the past, Lactobacillus has been treated merely as a
contaminant. However, according to Antony et al., the isola-
tion of Lactobacillus spp. in the blood may suggest a true

infection rather than a skin contamination since these bacteria
do not normally reside on the skin (1). Our patient’s complex
medical history of vascular and gut surgery and multidrug
antibiotic therapy could have been a risk factor for the bacte-
remia. In a study by Husni et al., the researchers observed that
many patients with Lactobacillus sp. bacteremia were receiving
TPN, but they did not determine if this was a risk factor (9).

Lactobacillus spp. can cause low-grade infections (1) and
endocarditis. Given the history of an aortic valve graft replace-
ment in our patient, a transesophageal echocardiogram was
performed, but it did not show any evidence of vegetations.
Despite its ability to cause endocarditis, Lactobacillus sp. bac-
teremia has a very low mortality rate (1, 9). In a study by
Antony et al., the researchers determined that only 3 deaths
out of 53 could probably be explained by the Lactobacillus
infection (1). Husni et al. recorded a single death out of 45
patients with bacteremia that the researchers thought was
caused by Lactobacillus spp. These authors concluded that
although Lactobacillus sp. bacteremia was rarely life threaten-
ing, it may serve as a marker of more serious underlying dis-
ease (9).

Not all isolates of Lactobacillus spp. are vancomycin resis-
tant. In the study by Husni et al., only 73% of the strains were
vancomycin resistant. Few isolates of Weissella spp. have been
tested. The antibiotics of choice for treatment include clinda-
mycin, penicillin, erythromycin, aminoglycosides, and imi-
penem (1).

Our patient was treated with piperacillin-tazobactam since
both K. pneumoniae and W. confusa were susceptible to these
drugs. Gentamicin was added in the first few days for possible
synergy. All subsequent blood cultures were negative for both
organisms. The sepsis syndrome was most likely caused by K.
pneumoniae.

Conclusion. W. confusa bacteremia in our patient was asso-
ciated with polymicrobial infection. We believe that when W.
confusa is isolated from the blood, it should be treated as a
possible pathogen. In addition, the presence of gram-positive,
vancomycin-resistant coccobacilli in blood culture should alert
clinicians to the possibility of bacteremia caused by W. confusa
or other small gram-positive rods.
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FIG. 1. W. confusa (L. confusus) Gram stain morphology from
BAP (3100).

FIG. 2. W. confusa (L. confusus) Gram stain morphology from thio-
glycolate broth (3100).
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