IN THE LAB

Campylobacter

culture in cats and dogs –
money well spent?
Pathologist Geoff Orbell, Veterinary Clinical Director of Gribbles
Veterinary, Palmerston North, outlines some of the considerations
of a positive Campylobacter culture result.
DIAGNOSTIC LABORATORIES
RECEIVE a significant number of
samples requesting Campylobacter culture
or polymerase chain reaction (PCR) for
cases of gastrointestinal disease in dogs
and cats. Frequently these cases will be
positive, which requires interpretation by
the veterinary pathologist and clinician.
The biggest problem with
interpretation is that Campylobacter
can be a normal commensal of the
gastrointestinal tract in cats and dogs
(Burnens et al., 1992; Weese, 2011) with
colonisation of the gastrointestinal tract
occurring as early as 11 weeks in kittens
and puppies (Hald and Madsen, 1997)
with 87% to 100% of dogs colonised by
one year. (Marks et al., 2011; Hald et al.,
2004). In cats, Campylobacter helveticus
is most frequently isolated, with
Campylobacter upsaliensis predominating
in dogs (Marks et al., 2011).
Early studies using traditional culture
demonstrated that in dogs >12 months
of age there was no difference in isolation
rates of Campylobacter between healthy
and diarrhoeic animals (Burnens et al.,
1992). However, the same study showed
that in dogs <12 months of age, 44%
of diarrhoeic dogs shed Campylobacter
vs 21% of healthy dogs. More recent
molecular studies failed to demonstrate a
significant difference in the identification
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of Campylobacter from healthy or
diarrhoeic dogs (Suchodolski et al., 2010),
although one quantitative study (Chaban
et al., 2010) demonstrated significantly
increased numbers of Campylobacter in
diarrhoeic dogs.
Although the first study is suggestive of
a role of Campylobacter in enteric disease
of younger dogs, increased isolation from
clinical cases does not define causality. It
has been increasingly shown in domestic
species (Barko et al., 2018; Suchodolski
2016) and humans (Singh et al., 2017)
that changes in the intestinal microbiome
can occur secondary to other conditions/
diseases. In some cases, dysbiosis can
lead to pathological changes which could
rightly or wrongly be solely ascribed
to proliferation of an organism that
otherwise may have been considered
commensal. This has been shown in
one molecular study where there was a
significant increase in the number and
species of Campylobacter in diarrhoeic
dogs regardless of the primary cause
(Chaban et al., 2010). This has also
been demonstrated in pigs with enteric
proliferation of Campylobacter secondary
to swine dysentery (Quin et al., 1994).
A carrier state of pathogenic
Campylobacter in asymptomatic humans
is rare in the industrialised world
(Leedom-Lareson at al., 2012), therefore
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the isolation of Campylobacter from
diarrhoeic samples is most likely to be
significant. Campylobacter jejuni and
Campylobacter coli are most frequently
isolated in humans, and usually this is
associated with improperly cooked meat
(especially poultry products), raw milk
consumption or water contamination
(Janssen et al., 2008). Some studies
have demonstrated an increased risk
associated with pet ownership, with
identical strains of Campylobacter jejuni
or Campylobacter coli identified in
owners and their pets (Gras et al., 2013).
Campylobacter upsaliensis has also been
recently recognised as a pathogen in
humans with dogs and cats as the main
reservoir for infection (Kaakoush et al.,
2015; Bojanić et al., 2017).
The other problem with interpretation
of positive culture results in cats and
dogs is that diagnostic criteria for enteric
campylobacteriosis are not well defined,
with few reportedly confirmed cases of
natural infection (Brown et al., 1999;
Fox et al., 1983) and variable results
from experimental infections (Brown et
al., 1999; Macartney 1988; Olson and
Sandstedt, 1987), with mild diarrhoea in
puppies from one study.
In humans, clinical disease is associated
with either enterocyte adhesion and
toxin production with a secretory
diarrhoea or invasion of enterocytes
and inflammatory disease (Janssen
et al., 2008). To date only one study
of natural infection in dogs (Brown et
al., 1999) has immunohistochemical
identification of Campylobacter associated
with intestinal pathology, but the
organisms identified were located within
crypt lumens of the small and large
intestines rather than adherent to or

within enterocytes. Another study in cats
was more convincing where fluorescent
in situ hybridisation (FISH) was used
to demonstrate Campylobacter coli
associated with neutrophilic, mucosal
inflammatory bowel disease in intestinal
biopsies (Maunder et al., 2016).
Reported clinical signs of
campylobacteriosis in dogs are variable
and non-specific and range from
mild, loose faeces to watery diarrhoea
or bloody mucoid diarrhoea. Acute
campylobacteriosis can reportedly be
accompanied by anorexia, intermittent
vomiting and fever (Marks et al.,
2011). The majority of cases are
self-limiting and will resolve with
supportive therapy alone. Antimicrobial
treatment is only indicated in febrile
or immunocompromised animals or
cases with haemorrhagic diarrhoea,
otherwise the intestinal microflora
may be disrupted (Marks et al.,
2011). Antimicrobial therapy may
also be indicated where there are
extra-intestinal infections, or where
exposure of infected pets to highrisk individuals of a household is
unavoidable – for example, children or
immunocompromised individuals.
In humans, up to 40% of cases of
Guillain-Barré syndrome (progressive
immune-mediated myelinopathy/
axonopathy) have been associated with
Campylobacter jejuni infection one to
two weeks prior. This is believed to be
due to molecular mimicry, and a crossreactive cell mediated and humoral
immune response that results in
antiganglioside antibodies, complement
activation and targeting of myelin
sheaths and axonal degeneration.
(Nyati and Nyati, 2013).

THE BIGGEST PROBLEM WITH INTERPRETATION
IS THAT CAMPYLOBACTER CAN BE A NORMAL
COMMENSAL OF THE GASTROINTESTINAL TRACT
IN CATS AND DOGS.
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Similarly, this year a study
(Martinez-Anton et al., 2018)
found an association with acute
polyradiculoneuritis (APN) in dogs,
Campylobacter spp and raw chicken
consumption. Dogs with APN were
significantly more likely to be positive
for Campylobacter spp compared
to control dogs. Significantly more
APN cases (96%) were associated
with the consumption of raw
chicken, as opposed to 26% of
control dogs. However, in this case
the most common species identified
was Campylobacter upsaliensis, which
is less commonly carried in the
gastrointestinal tracts of chickens (up
to 9.7%), but is the most common
Campylobacter isolated in dogs (Marks
et al., 2011).
In summary, despite the advent of
more sensitive molecular testing for
Campylobacter spp in dogs and cats,
strong evidence of clinical enteric
campylobacteriosis is still lacking.
Campylobacter are frequently isolated
from healthy and diarrhoeic dogs and
cats of all ages, therefore subclinical
infections or carrier status are common.
In contrast to humans, no studies
in dogs or cats have conclusively
demonstrated pathogenicity of
Campylobacter spp. Additionally, no
specific clinical picture or diagnostic
criteria have been established for
campylobacteriosis in dogs and cats.
Therefore, it should be considered a
diagnosis of exclusion when identified
on faecal culture or by PCR.
Based on the limited evidence thus
far, if Campylobacter are pathogenic
in dogs and cats, then animals <6
months of age in stressed or crowded
conditions are most likely to be
affected acutely with mild, non-specific
clinical signs, which will likely resolve
clinically without treatment. Therefore,
submission of faecal samples for
Campylobacter culture or PCR in adult
dogs or cats with signs of diarrhoea or
chronic gastrointestinal disease is not
needed in the majority of cases.
Potentially, the most significance
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that can currently be ascribed
to positive faecal culture or
PCR in diarrhoeic dogs and
cats is the zoonotic potential of
Campylobacter jejuni, Campylobacter
coli and Campylobacter upsaliensis
when identified, especially in a
houseold with young children or
immunosuppressed individuals.
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