
JOURNAL OF CLINICAL MICROBIOLOGY,
0095-1137/00/$04.0010

Oct. 2000, p. 3846–3848 Vol. 38, No. 10

Copyright © 2000, American Society for Microbiology. All Rights Reserved.

A Probable New Helicobacter Species Isolated from a Patient
with Bacteremia
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A probable new Helicobacter species was isolated from the blood of a 14-month-old aboriginal child who
presented with vomiting, diarrhea, fever, and dry cough. The most similar 16S rRNA gene sequence was that
of Helicobacter fennelliae CCUG 18820T but the new sequence differed from it by at least 32 base substitutions
and by the presence of a large (353-nucleotide) intervening sequence.

Case report. A 14-month-old aboriginal child presented with
a 1-week history of vomiting, diarrhea, fever, and dry cough.
On admission, his temperature was 38°C and he had shortness
of breath, rhinorrhoea, a discharge from the right ear, and
crepitations on the left base of the lung. An ear swab grew
Pseudomonas aeruginosa and Streptococcus faecalis. Lumbar
puncture showed the cerebrospinal fluid was clear, and culture
was negative. Urine collected from the patient was consistent
with Enterococcus faecalis urinary tract infection. Hematolog-
ical investigations showed eosinophilia, neutrophil leukocyto-
sis, toxic granulation, and atypical lymphocytosis. A blood cul-
ture taken on admission grew a spiral gram-negative rod
resembling Campylobacter species. X-rays taken at admission
suggested a left lower lobe pneumonia. The organism was not
isolated from the patient’s feces or from his sputum (although
incubation conditions may not have been ideal for the isolation
of this organism). The patient was treated with intravenous
ceftriaxone for 3 days (500 mg daily), with clinical improve-
ment, and was discharged with a 1-week supply of oral amoxi-
cillin (125 mg three times a day).

The organism was recovered from the inoculated aerobic
bottle of the BACTEC Blood Culture System (Becton Dick-
inson Microbiology Systems, Cockeysville, Md.) after 6 days of
incubation. Since the Gram stain indicated a Campylobacter
sp., the bottle fluid was plated onto 6% sheep blood agar,
chocolate agar, and a Campylobacter selective medium (Oxoid,
Basingstoke, Hampshire, England). Plates were incubated in a
microaerobic atmosphere (Campy Pak; Oxoid). The isolate
recovered from blood culture grew on all three media at 37°C
but failed to grow at 42°C and grew poorly at 25°C (microaero-
bic conditions, 3 days of incubation). It grew better in an
H2-enhanced microaerophilic atmosphere (10% H2 and 6%
CO2 in N2). Colonies were pinpoint, greyish white, and hemo-
lytic on blood agar plates after several days of incubation.
Biochemical tests (25) showed the organism to be oxidase and
catalase positive but negative for nitrate reduction, sodium
hippurate, and urea hydrolysis. The isolate was resistant to
nalidixic acid (30-mg disk) and sensitive to cephalothin (30-mg
disk), with a zone size of 21 mm if 6% horse blood agar was
used. Media containing lysed blood (e.g., chocolate agar) did

not give inhibition zones around disks. Sensitivity to nalidixic
acid and cephalothin is used widely to distinguish between
species of Campylobacter and Helicobacter, but, as demon-
strated by this strain, the test results depended on the type of
media used. The isolate (laboratory designation, strain VIDRL
6606) has been deposited in the American Type Culture Col-
lection and given the designation ATCC 700956.

DNA from the plate culture was extracted and purified (33,
37), amplification of the 16S rRNA gene was performed using
consensus terminal primers, and the amplified gene (;1,500
nucleotides [nt]) was sequenced directly using terminal and
internal primers (15). A total of 1,825 unambiguous nucleo-
tides were obtained. The larger-than-normal size of the gene
was due to the presence of a 353-nt AT-rich intervening se-
quence (IVS) (or transcribed spacer). 16S rRNA sequences
were obtained from GenBank or the Ribosome Database
Project (http://www.cme.msu.edu/RDP/html) and aligned us-
ing the AE2 editor implemented at the Australian National
Genomic Information Service (http://mel1.angis.org.au). After
removal of common gaps, positions with uncertain bases, and
terminal regions (where the sequences vary in length), 1,412
positions remained to use for tree reconstruction. The results
of phylogenetic tree reconstructions (PAUP version 4.04b4a)
(30) using the 16S rRNA gene sequences are shown in Fig. 1.
The isolate branched within the helicobacter group (epsilon
subdivision of Proteobacteria) and formed part of a statistically
well-supported clade that included two other organisms, both
originally isolated from AIDS patients. It was most closely
related to a partial sequence of Helicobacter fennelliae (CCUG
18820T) but differed from it by at least 32 base substitu-
tions as well as by the presence of the IVS. This is a minimum
estimate because the H. fennelliae sequence (accession number
M88154) has 42 unresolved nucleotides, including one region
where the number of bases is uncertain. The next closest 16S
rRNA sequence (Helicobacter sp. strain Mainz) was less than
97% similar. Neither the H. fennelliae nor the Helicobacter sp.
strain Mainz sequence contained an IVS. Using the guidelines
proposed by Devereux et al. (6) and Stackebrandt and Goebel
(26), a level of 97% or less sequence similarity in the 16S
rRNA genes of two organisms would indicate they belong to
separate species. We believe the evidence favors the classifi-
cation of our isolate as a novel species of Helicobacter.

The IVS showed significant similarity to an IVS in a 23S
rRNA sequence of Helicobacter canis NCTC 12743, a species
that belongs to a separate clade (Fig. 1). The orientations of
the two IVSs differed with respect to their surrounding rRNA
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genes. Secondary-structure predictions (mfold) (38) indicated
that the new IVS can form a highly stable cloverleaf structure
(DG 5 2128 kcal/mol) with a primary stem of 16 nt (formed
between the inverted terminal repeats of the IVS) and consid-
erable base pairing elsewhere. The presence of an IVS in the
16S rRNA gene of this isolate is not surprising, as these ele-
ments occur in the 16S and 23S rRNA genes of many other
bacteria (references 13 and 18 and references cited therein).
We believe that our isolate shows the first example of an IVS
that has a homologue in a different rRNA gene (of another

organism) and where the two are in opposite orientations with
respect to their surrounding genes. It is difficult to imagine a
simple model of IVS transfer between organisms that would
account for this pattern (18).

On the basis of the type of disease, Helicobacter spp. can be
divided into three distinct groups. The first consists of gastric
helicobacters such as Helicobacter pylori and Helicobacter heil-
manii, which cause upper gastrointestinal tract diseases in hu-
mans. The second group consists of Helicobacter spp. that are
isolated mainly from animals such as ferrets (11), rodents (16),

FIG. 1. Phylogenetic tree reconstruction using 16S rRNA gene sequences. The tree shown was produced by the maximum-likelihood method as implemented in
PAUP 4.04b (30). Distance matrix and parsimony trees gave similar results but differed in the deepest branches. Bacterial names are followed by either culture collection
numbers or GenBank accession numbers. Filled circles at branch points represent significant bootstrap values ($75%) derived from the consensus distance matrix tree
(100 replicates). The scale bar represents 0.1 expected substitutions per site.
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dogs (10, 28), cats (9), cheetahs (7), monkeys (3), and other
mammals and have been found to cause disease in their re-
spective hosts. The third group consists of helicobacters that
cause enteric and systemic diseases in humans, such as H.
cinaedi (4, 19–22, 32, 34), H. fennelliae (19, 34), “H. westmea-
dii” (35), H. rappini (1, 23, 24, 31), Helicobacter sp. strain Mainz
(8, 14), H. pullorum (5, 27, 29), Helicobacter sp. strain CLO3
(21), and a number of unnamed species in GenBank, such as
two strains isolated from AIDS patients in North America
(36). All were recovered from the blood of patients except H.
pullorum, and most were isolated from immunosuppressed
persons. The reservoir in this group is unknown. Poultry are a
likely source of food-borne enteritis in humans (2, 27), and H.
cinaedi has been found in hamsters (12). Domestic animals like
dogs and cats are also possible sources, and recently, two
reports implied that dogs might be the reservoir for H. rappini
infection (23, 31). Dogs are commonly found in and live in
close proximity with aboriginal communities in Australia.

Nucleotide sequence accession number. The sequence de-
termined in this study has been deposited in GenBank under
accession number AF237612.
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