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Brachyspira pilosicoli is an etiological agent of human intestinal spirochetosis. Bloodstream infection due to
this microorganism is rare. We report a case of B. pilosicoli bacteremia in a 70-year-old patient who presented
with multiorgan failure.

CASE REPORT

A 70-year-old Spanish man with a history of high blood pres-
sure, concentric hypertrophy of the left ventricle, and chronic
obstructive pulmonary disease (COPD) with emphysema was re-
ferred from a regional hospital to the intensive care unit (ICU) at
our center for severe dyspnea. He arrived intubated and oxygen
saturation was 75%. On examination he presented with multior-
gan failure, hypothermia, tachycardia, and oliguria. Laboratory
tests revealed a leukocyte count of 16.5 � 109/liter with 93.7%
polymorphonuclear (PMN) cells. A chest X ray showed diffuse
emphysema and an upper lobe image suggesting old tuberculosis.
Blood and urine specimens for culture were collected on arrival.
As respiratory infection was suspected to have exacerbated his
COPD, empirical treatment with amoxicillin-clavulanic acid was
started. Stool cultures were not performed as the patient had no
previous or present signs of gastrointestinal disorders. Initial
urine culture was negative. Culture of the bronchoalveolar
lavage (BAL) fluid specimen collected on the second day
revealed nonsignificant counts of Staphylococcus aureus and
scarce colonies of Aspergillus fumigatus, initially considered
colonization of the respiratory tract. The patient was hemo-
dynamically unstable for several days due to persistence of
rapid atrial fibrillation. Noradrenalin was administered for 3
days, and continuous hemodiafiltration was required. As the
patient’s condition remained critical, empirical amoxicillin-
clavulanic was changed to voriconazole and cloxacillin on
the fifth day and continued for 10 days.

The anaerobic bottle (SN anaerobic medium) from the blood
culture set taken on arrival was positive after 6.5 days of incuba-
tion in a BacT/Alert automated system (bioMérieux). Gram stain-
ing revealed Gram-negative, spiral-shaped bacteria, initially sug-
gesting either a member of the Campylobacter genus or a
spirochete (Fig. 1). A subculture of the isolate on Schaedler agar
plates (bioMérieux) supplemented with sheep blood (5%) at 37°C

yielded growth as a thin, smooth, and beta-hemolytic film under
anaerobic conditions only. Catalase, oxidase, and indole test
results were negative while the result for hippurate hydrolysis
was positive. The isolate was identified as Brachyspira pilosicoli
by 16S rRNA gene sequencing and compared to sequences
available from GenBank using BLAST (http://blast.ncbi.nlm
.nih.gov/Blast.cgi). The nucleotide sequence of the isolate
displayed 100% identity to B. pilosicoli strains ATCC 51139T

and P43/6/78 (GenBank accession numbers AY155458 and
U14927, respectively).

Antibiotic susceptibility of the strain was studied by Etest
according to the manufacturer’s instructions for anaerobes
(AB Biodisk, Sweden). Susceptibility assays were performed
on Schaedler agar plates and incubated at 37°C under an-
aerobic conditions for 3 days. The moxifloxacin MIC (2
�g/ml) was the highest displayed by the strain. MICs of
amoxicillin-clavulanic acid, meropenem, ceftriaxone, and
metronidazole were 0.032 �g/ml, 0.032 �g/ml, 0.125 �g/ml,
and �0.016 �g/ml, respectively. Etests for ampicillin, peni-
cillin, and piperacillin all showed a MIC of �0.016 �g/ml.
�-Lactamase production was negative according to results
from a BBL Cefinase nitrocefin disk (Becton Dickinson).

After 40 days in the ICU, the patient was transferred to the
respiratory unit. He presented no other respiratory symptoms
during his stay and was discharged 2 weeks later.

Although anaerobic spirochetes from the genus Brachyspira
(derived from the unification with the former Serpulina genus)
colonize the intestinal tracts of animals and humans (12, 13),
blood infection is rarely described. Two species of these slow-
growing, fastidious bacteria have been found in humans.
Brachyspira aalborgi had been detected only in humans until
very recently, while B. pilosicoli has a wide host range (mainly
swine and poultry) (11, 13). Both species are the etiologic
agents of human intestinal spirochetosis (HIS) (13), which is
defined histologically by the presence of spirochetes forming a
dense fringe on the colonic epithelium (8, 17). Colonization of
the large intestine is usually followed by the attachment of
spirochetes to the epithelial apical membrane, but penetration
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and cell damage are uncommon (5, 17). The clinical signifi-
cance of HIS is still controversial (6, 15), since most cases are
asymptomatic, though some individuals may present abdomi-
nal cramps, diarrhea, and rectal bleeding (15, 17).

Water supplies have been suggested as the possible means of
transmission and are considered to play a role in the high
prevalence of human fecal carriers in certain regions of the
world (10, 16). While HIS is quite common in developing
areas, in western countries it is mainly seen in men who have
sex with men (13), HIV-infected individuals, and certain pop-
ulations, such as Australian aborigines (3). HIS seems to be
relatively uncommon in our area (Catalonia, Spain), according
to a prospective 10-year study using specific PCR detection on
colonic biopsy specimens from patients with chronic watery
diarrhea (6). No stool cultures were taken to confirm spiro-
chete fecal carriage in our patient since he did not display
diarrhea and the possibility of HIS was not suspected at any
point.

Bacterial translocation from the intestine to the bloodstream
occurs frequently in patients with impaired immune defense
and/or injury of the gut mucosa barrier, or it may be the result
of bacterial overgrowth (16). Nevertheless, spirochetemia
seems to be a rather rare phenomenon even in those human
populations in which fecal carriage has often been observed
(3). Only nine cases of B. pilosicoli bacteremia have been
reported to date in the English literature, corresponding to
immunocompromised or critically ill patients (1, 7, 9, 16). The
low number of reports about B. pilosicoli bloodstream infec-
tions is likely due to a low incidence of transient spirochetemia
and technical problems in isolating these microorganisms (3).
The main drawbacks in their recovery are the low growth rate,
fastidious growth requirements, and detection difficulties with
some automatic blood culture systems (3, 16). Brooke et al. (4)
evaluated several blood culture systems for detection of B.
pilosicoli strains and concluded that Bactec performed bet-
ter than BacT/Alert. The BacT/Alert system detected B.
pilosicoli growth in SN anaerobic bottles but not in Ecosorb-
containing FAN anaerobic bottles. They suggested that
Ecosorb may bind nutrients such as cholesterol, which is
essential for growth of the closely related porcine intestinal

spirochete Brachyspira hyodysenteriae (14). Brooke et al. (4)
also proposed that B. pilosicoli spirochetemia should be
considered in febrile patients from populations with high
rates of intestinal carriage.

The patient described herein presented with multiorgan failure
that was considered the result of severe decompensation of his
pulmonary disease, although the etiological agent responsible for
the respiratory infection remained uncertain. A positive blood
culture for anaerobic spirochetes obtained after nearly 1 week of
incubation was unexpected for both clinicians and microbiolo-
gists. By then, the pulmonary infection had been treated empiri-
cally with amoxicillin-clavulanic acid, which probably correctly
treated transient B. pilosicoli bacteremia. There is currently little
literature available on the treatment of B. pilosicoli infections,
though metronidazole has been proposed for intestinal spirochet-
osis with persistent symptoms (5, 6, 17) and �-lactams have been
used in spirochetemia (9). A high proportion of �-lactamase pro-
duction has been assessed by positive nitrocefin tests in isolates
from certain populations, most likely reflecting exposure to anti-
biotics (2). Since our strain displayed a negative nitrocefin test
and showed similar MICs to penicillin, ampicillin, and �-lactam/
inhibitor combinations, the possibility of �-lactamase expression
was ruled out.

The clinical significance of B. pilosicoli bacteremia is difficult to
determine in this case. Multiorgan shock leads to mesenteric
ischemia, which may favor intestinal spirochete transloca-
tion into the bloodstream, as previously suggested in the
context of cardiogenic shock (1). In conclusion, our patient
was probably an unknown B. pilosicoli fecal carrier in whom
transient spirochetemia was a chance finding, secondary to
multiorgan failure.

This study was partially supported by the Ministry of Health and Con-
sumer Affairs, Instituto de Salud Carlos III-Feder, Spanish Network for
the Research in Infectious Diseases (REIPI/RD06/0008/0013).
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