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visible only on the chocolate agar plate and a dark-field
preparation of this growth showed very motile, spirochetal
organisms. The physician was sent a preliminary report of
"spiral-shaped gram-negative bacilli," and the chocolate agar
and positive bottle were shipped to Johns Hopkins Hospital
Microbiology Laboratory for organism identification.
The following tests were performed at Johns Hopkins Hospital Microbiology Laboratory following growth at 35°C in a
microaerophilic environment (Campy-Pak): catalase, oxidase,
growth in the presence of 1% glycine and 1.5% NaCl, production of hydrogen sulfide in triple sugar iron (TSI) agar, nitrate
reduction, hippurate hydrolysis, urease activity, susceptibility
to nalidixic acid and cephalothin, and a latex slide agglutination assay (Campyslide; BDMS). Temperature and atmospheric growth requirements were determined on TSA with
5% sheep blood and chocolate agar (BDMS). Following
growth on chocolate agar at 35°C for 48 h and saponification,
extraction, and derivatization of whole cells (7), cellular fatty
acid analysis was performed by using an automated cellular
fatty acid identification system (mis; Microbial ID, Newark,
Del.).
The microorganism grew only in microaerophilic conditions
at 35°C, with no growth at 25 and 42°C. It was catalase negative
and weakly oxidase positive. Nitrate was reduced, hydrogen
sulfide was not produced in TSI, hippurate and urea were not
hydrolyzed, growth was not obtained in 1% glycine or 1.5%
NaCl, and the organism was susceptible to both nalidixic acid
and cephalothin. The major cellular fatty acids from this
isolate were octadecenoic acid (41%) and palmitic acid (32%),
with smaller amounts of tetradecanoic acid (9%), hexadecanoic acid (8%), and 3-hydroxy tetradecanoic acid (7%),
which is consistent with previous reports (8). The current
database for organisms recovered from the BacT/Alert system
contains over 100 organisms, including gram-positive and
gram-negative organisms as well as anaerobes and yeasts. Prior
to this case report, only Campylobacter jejuni and Campylobacter fetus had been reported to Organon Teknika as
recoverable species. A similar C. upsaliensis isolate was previously detected from a pediatric blood culture by the Bactec 660
system (BDMS), and this organism was visible only with
acridine orange and grew only on chocolate agar in a microaerophilic environment (1).
Taxonomically, the Campylobacter species have been arranged into groups, with subgroup IA containing those species
considered to be thermophilic, enteropathogenic species: C.
jejuni subsp. jejuni, C. jejuni subsp. doylei, C. coli, C. lai
(formerly C. laidis), and C. upsaliensis (9). Phenotypically, C.
upsaliensis is most closely related to C. jejuni subsp. doylei.

The name Campylobacter upsaliensis was proposed and later
validated for a group of thermotolerant Campylobacter strains,
isolated from dogs, that were catalase negative or weakly
positive (10, 11). Similar catalase-negative or weakly positive
strains have since been reported from domestic cats (2),
human fecal specimens (4, 6, 12-14), blood cultures (1, 5, 8,
14), and a breast abscess (3). This case report details the
detection of C. upsaliensis from the blood culture of a leukemic
patient and its subsequent isolation and identification.
Case report. A 60-year-old female with complaints of fever,
malaise, and facial pain radiating to her anterior back and neck
was seen in the emergency room of Anne Arundel Medical
Center. Her past medical history included a diagnosis of hairy
cell leukemia 19 years previously and a recent diagnosis of
adult onset diabetes mellitus. Vital signs included a slight fever
of 100.6°F (38.1°C), a pulse of 125, respiration of 22, and blood
pressure of 150/90. X rays for sinusitis were negative, and
complete blood count results were a leukocyte count of 12.9 x
103/,ul, an erythrocyte count of 3.86 x 106/pLI, a hemoglobin
count of 11.1 g/dl, and a hematocrit of 38.4. The patient was
started on ciprofloxacin pending blood culture results.
One of four blood culture bottles (two sets) collected in the
emergency room was positive after 2.5 days of incubation with
Staphylococcus epidermidis, which was considered a probable
skin contaminant. The other aerobic bottle was detected as
positive by the BacT/Alert system after 4.8 days of incubation.
A Gram stain and an acridine orange stain were performed,
but no microorganisms were seen on the Gram stain. However,
the microbiologist reported "faint, funny-looking, seagullshaped bacteria" on the acridine orange slide and subcultured
the blood culture to the following media (Becton Dickinson
Microbiology Systems [BDMS], Cockeysville, Md.): Trypticase
soy agar (TSA) with 5% sheep blood (both aerobic and
anaerobic), chocolate agar, and eosin-methylene blue (EMB)
agar. All plates except the anaerobic blood agar plate were
incubated at 35°C in 5% CO2. After 24 h of incubation, there
was only very slight growth of faintly staining, gram-negative
spiral bacilli on the sheep blood agar plate. The original
positive aerobic blood culture was then subcultured again to
chocolate agar, Campy-BAP media, Skirrows media, and
BCYE (buffered charcoal yeast extract) media, and all plates
were incubated in a microaerophilic atmosphere by utilizing a
Campy-Pak (BDMS) at 35°C. After 48 h of incubation, growth
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Campylobacter upsaliensis was isolated from the blood of a 60-year-old female with hairy cell leukemia. This
spiral-shaped organism was detected in the aerobic BacT/Alert bottle (Organon Teknika, Durham, N.C.) by
acridine orange staining and was recovered only on chocolate agar in a microaerophilic atmosphere at 35°C.
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Both species are catalase negative or weakly positive, but C.
jejuni subsp. doylei differs from C. upsaliensis in that the former
species is variable in its ability to hydrolyze hippurate and
cannot reduce nitrate. C. upsaliensis has been reported as
positive for growth at 42°C, but even though our isolate did not
grow at 42°C, other such strains have been reported (8). This
isolate gave a positive agglutination result (Campyslide) with
latex-bound antibodies for C. jejuni, C. coli, C. landis, and C.
fetus. It may be that C. upsaliensis shares cell wall antigens with
these four species.
Previous studies have suggested a pathogenic role for C.
upsaliensis in cases of diarrhea, bacteremia, and respiratory
ailments (5, 8, 13). Most patients have been very young or
immunocompromised or debilitated in some way, suggesting
that C. upsaliensis may be an opportunistic pathogen. Future
isolations of C. upsaliensis must take into account this fastidious requirement for a microaerophilic environment, lack of
growth on most commercial media, and atypical reactions
(catalase negative and hippurate hydrolysis negative). C. upsaliensis could easily be overlooked in a positive blood culture if
acridine orange and Gram stains aren't both performed and
unless an enriched medium like chocolate agar is inoculated
and incubated in a microaerophilic atmosphere. Increased
awareness of this organism may result in more frequent
isolations of this species and a better understanding of its
clinical and epidemiological significance as a human pathogen.
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