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The epidemiology and antimicrobial susceptibilities of 111 Campylobacter fetus subsp. fetus strains isolated
from 103 patients from 1983 to 2000 in Québec, Canada, were determined. The median number of patients
infected annually with this bacteria was seven, with an incidence of 0.1 per 100,000 population. The male-to-
female ratio was 1.1 to 1.0. The patients originated from 13 of the 18 Québec socioeconomic regions. The age
range of the patients was 6 months to 90 years old, 53% being >70 years old and 2% being <20 years old. The
isolation site was blood for 69% of the patients, stools for 20%, and other body fluids for 11% of them. Three
patients suffered a relapse, with the same strain being isolated from the same site at different times as
confirmed by pulse-field gel electrophoresis. All isolates were susceptible to ampicillin, gentamicin, mero-
penem, and imipenem, with 90% minimal inhibitory concentrations of 4, 1, 0.12, and <0.06 �g/ml, respectively.
Three percent and two percent of the strains were, respectively, resistant and intermediate to ciprofloxacin.
Thirty-four percent of the strains were resistant to tetracycline. There was a nonsignificant increase in
resistance to ciprofloxacin (P � 0.27) and to tetracycline (P � 0.65) in recent years. The percentages of
intermediate and resistant MICs were, respectively, 12 and 1% for cefotaxime and 71 and 0% for erythromycin.
All strains were �-lactamase negative.

Campylobacter fetus subsp. fetus (C. fetus) is a rare but im-
portant human pathogen. In contrast to Campylobacter jejuni
subsp. jejuni (C. jejuni) and Campylobacter coli (C. coli), it is
rarely reported as a cause of primary intestinal infections (23).
It is more frequently involved in bloodstream or extraintestinal
diseases in patients with serious underlying conditions or in
immunocompromised patients (1, 2, 25, 29). The available
epidemiological information is based mainly on numerous case
reports or small series. Systemic C. fetus infections require
prolonged parenteral antibiotic treatment with or without oral
therapy (1). Relapsing infection is not uncommon, and some
may have a fatal outcome (1, 2).

The objectives of this study were to review the epidemiology
of C. fetus isolated in Québec, Canada, from 1983 to 2000,
determine the susceptibilities to eight antibiotics, and detect
�-lactamase production of 111 C. fetus isolates.

The demographic and clinical information available on the
patients infected with C. fetus was reviewed at Hôpital Saint-
Luc du CHUM and at the Laboratoire de Santé Publique du
Québec, the latter being the provincial laboratory where
strains suspected to be C. fetus are sent for confirmation. The
information compiled included the date and site of isolation,
the geographic origin, and the age and sex of the patients.
Information on patients’ underlying conditions or treatment
could not be obtained.

Susceptibilities to ampicillin, cefotaxime, ciprofloxacin, gen-
tamicin, erythromycin, imipenem, meropenem, and tetracy-
cline were determined using an agar dilution method (34). The
antibiotic concentrations ranged from 0.06 to 128 �g/ml. Sus-
pensions of 24-h blood agar cultures were adjusted to a 0.5
McFarland turbidity standard in Mueller-Hinton broth diluted
1:10. A final inoculum of 104 CFU was applied to Mueller-
Hinton plates (BBL) with a Cathra 3-mm replicator. The
plates were incubated for 48 h at 35°C under microaerophilic
conditions (5% O2, 10% CO2, 85% N2) using gas generator
envelopes (Difco). Staphylococcus aureus ATCC 29213, Esch-
erichia coli ATCC 25922, and Pseudomonas aeruginosa ATCC
27853 were used as quality control strains. NCCLS suscepti-
bility criteria were used to interpret the results for aerobic
organisms, since no such criteria are available for C. fetus (24).
A nitrocefin solution method in microwells was used for �-lac-
tamase detection as previously described (17). S. aureus ATCC
29213 and S. aureus ATCC 25923 were used as positive and
negative controls, respectively. Three C. jejuni strains in which
�-lactamase had previously been isolated and characterized
were also used as positive controls (18).

The significance of differences was analyzed by the chi-
square test for linear trend using Epi Info, version 6.0, software
(Centers for Disease Control and Prevention, Atlanta, Ga.). A
P value of 0.05 or less was considered statistically significant.

One hundred eleven C. fetus strains were isolated from 103
patients from 1983 to 2000 in Québec, Canada. The Labora-
toire de Santé Publique du Québec started keeping the C. fetus
isolates in a collection in 1989. Eleven strains from eleven
patients were isolated from 1983 to 1988 and represented
mainly the Hôpital Saint-Luc collection. From 1989 to 2000, 92
patients (100 strains) were diagnosed as infected with this
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bacteria, and their annual number varied from 3 to 15 (median
7) (Fig. 1). The male-to-female ratio was 1.1 to 1.0. For seven
patients, two isolates were confirmed to be identical by pulsed-
field gel electrophoresis (PFGE) (data not shown) and by
antimicrobial susceptibility, these were calculated as one strain
per patient. For four patients, strains were isolated from dif-
ferent sites during the same time period, and for three patients,
strains were isolated from the same site at different times. For
another patient, two strains were isolated from two different
sites (blood first and then from joint fluids) within a 3-year
interval; even though the antimicrobial susceptibilities were
identical for both isolates, these were calculated as two differ-
ent strains, since PFGE has yet to be done.

Demographic and clinical information was obtained for 100
patients. The isolates originated from 13 of the 18 Québec
socioeconomic regions, and the number tended to be higher in
the large urban areas (e.g., Quebec City and the Montreal
region). This might be in proportion to the population size or
might reflect better laboratory facilities or both. Fifty-three
percent of the patients were �70 years old, and 2% were �20
years old. The age range of the patients was 6 months to 90
years old (Fig. 2). The isolation site was known for 90 patients
as reported in Fig. 3: blood, 69%; stools, 20%; and other body
fluids, 11% (aorta, tubo-ovarian pus, cerebrospinal fluid, bile,
ascitis, and articular and pleural fluids). Eighteen strains were
isolated from stools only.

There were no �-lactamase producers. All isolates were sus-
ceptible to ampicillin, gentamicin, meropenem, and imipenem
with a 90% minimal inhibitory concentration of 4, 1, 0.12, and
�0.06 �g/ml, respectively (Table 1). Since 1992, two and three
isolates, respectively, had an intermediate and resistant MIC to
ciprofloxacin with a nonsignificant increase in resistance in
recent years (P � 0.27). The percentages of intermediate and
resistant MICs were, respectively, 12 and 1% for cefotaxime
and 71 and 0% for erythromycin. The overall tetracycline re-
sistance rate was 34%, with a nonsignificant increase in resis-
tance in recent years (P � 0.65).

Most studies reported sporadic cases of C. fetus infection,
and a few reported outbreaks (1, 7). In the province of Québec,
from 1989 to 2000, the median number of patients infected
annually was seven with an incidence of 0.1 per 100,000 pop-

ulation. PFGE confirmed that three patients had a relapse,
with the same C. fetus strain being isolated from the same site
at different times. As previously reported, the risk of develop-
ing a C. fetus infection is higher for older patients (1, 2). In this
study, 50 out of 94 patients, whose age was known, were 70
years old or older. The proportion of these who were suffering
from an underlying severe disease is unknown; therefore, the
importance of age itself as a risk factor cannot be assessed.
Blood cultures are known to be the main source of isolation of
C. fetus (1, 2, 8, 10, 14, 20–22). It is also reported as the
causative agent of soft tissue, joint infections, meningitis, peri-
tonitis, cholecystitis, salpingitis, septic abortions, endovas-
cular infections, and thrombophlebitis (2, 5, 7, 21, 37). Little
information is available in the literature, however, on the rel-
ative frequency of recovery of C. fetus from each source, for a
large number of strains. In our study, of the 90 patients for
which the source of C. fetus was known, for 62 the strain was
isolated from blood, for 18 it was isolated from stools, and for
10 it was isolated from other sources as reported. A few cases
of diarrheal disease have been reported up to now (13, 15, 23,
26), some in association with septicemia or with another sec-
ondary focus. Gastrointestinal C. fetus colonization is hypoth-
esized to be the primary event leading to infection in compro-

FIG. 1. Annual distribution of 92 patients infected with C. fetus from 1989 to 2000.

FIG. 2. Age distribution of 94 patients infected with C. fetus.
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mised hosts (1). In our series, 11% of C. fetus strains were
isolated from stools only, and this proportion might be under-
estimated (23). The paucity of reported C. fetus intestinal man-
ifestations might be partly explained by the suboptimal stool
culture conditions used by most laboratories (42°C incubation
and/or cephalotin containing media), which are aimed princi-
pally at recovering C. jejuni or C. coli (23). The use of specific
stool culture conditions suitable for C. fetus recovery should be
considered when this pathogen is suspected or when investi-
gating diarrheal disease in compromised patients.

We previously reported the susceptibilities of 59 of these
C. fetus strains (34). None of the 111 strains produced a �-lac-
tamase; this is in agreement with two previous studies, where
no �-lactamase producers were found in 34 strains (9, 30). In
our study, gentamicin, imipenem, and meropenem are the an-
tibiotics with the lowest MICs as reported by others, and no
resistance has yet been documented (3, 4, 6, 9, 12, 16, 21, 30).
All our strains were susceptible to ampicillin, as reported in
studies where an inoculum such as ours was used (9, 12, 21, 30).
A small number of resistant strains were reported in studies
where inocula standardized with a McFarland ranging from
1 to 3 were used; �-lactamase testing was not done on these
strains (3, 4, 6). One and twelve percent of our strains were,
respectively, resistant and intermediate to cefotaxime. In our
previous study, an important discrepancy was seen with cefo-
taxime, to which 0, 90, and 84% of 30 strains were susceptible
using the E test, agar dilution, and disk diffusion methods,

respectively (34). In this study, for a high percentage of strains,
the MIC of erythromycin was intermediate, as reported by
others (4, 6, 9). Three, two, and ninety-five percent of our
strains were, respectively, resistant, intermediate, and suscep-
tible to ciprofloxacin, with a nonsignificant increase in resis-
tance in the more recent years. The rate of resistance to tetra-
cycline for our strains was 34%, also with a nonsignificant
increase in resistance in the recent years. The isolates were
either highly susceptible or highly resistant to tetracycline,
which is suggestive of a plasmid-mediated resistance pattern,
as reported for C. jejuni and for C. coli (32, 33). Treatment
failures associated with the use of expanded-spectrum cepha-
losporins or erythromycin in systemic C. fetus infections have
been described previously (2, 10, 20, 21, 27, 30). The optimal
antimicrobial treatment of C. fetus has not been determined
(1). Erythromycin is not recommended for serious infections
caused by this bacterium (2). Gentamicin, imipenem, chloram-
phenicol, or meropenem are antibiotics suggested for paren-
teral treatment of systemic infections (1, 2). Ampicillin is also
considered if the C. fetus strain is shown to be susceptible (2).
The lower in vitro and bactericidal activities of cefotaxime
compared to the ones of ampicillin, gentamicin, and imipenem
(21, 30) do not favor this antimicrobial treatment. Even if
patients were successfully treated with ciprofloxacin (2, 14), the
emergence of fluoroquinolone resistance in C. fetus as re-
ported by us and by others (19, 28, 31, 34, 35, 36) and the rapid
emergence of this antimicrobial resistance with or without clin-
ical failure in other Campylobacter species (2, 11, 23, 35) sug-
gest that these antibiotics may have a limited usefulness for the
treatment of these infections. To our knowledge, this study
represents the largest number of C. fetus cases collected over
such a long period of time. Surveillance of epidemiological
data and of antimicrobial susceptibility of Campylobacter fetus
subsp. fetus is of primary importance, since this bacterium is a
major human pathogen and may be an emerging one (1).
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