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Long-lasting Campylobacter jejuni contamination of milk
associated with gastrointestinal illness in a farming family
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SUMMARY

This report describes an outbreak of gastroenteritis of 5 months’ duration in a farming family,
associated with the consumption of unpasteurized cows’ milk, where Campylobacter jejuni was
implicated. A total of six individuals in the family acquired the illness, and two had several
episodes of diarrhoea within the 5-month period. Identical PFGE genotypes of C. jejuni were
isolated from human and bovine faeces, and bulk tank milk samples. Incompletely sealed rubber
liners fitted to a milking machine shortly before the outbreak started was the probable reason,
allowing faecal material to contaminate the milk over the period concerned.

Many outbreaks of Campylobacter jejuni have been
caused by the consumption of unpasteurized or in-
adequately pasteurized milk [1-4]. In two surveys,
8:05% and 9-2 % of raw cows’ milk were found to be
contaminated with campylobacter [5, 6]. Most com-
monly the source of campylobacter in raw milk is
faecal contamination from cattle that frequently have
campylobacter as commensals in their gastrointestinal
tract [7, 8]. A few cases of direct milk excretion of
C. jejuni have also been described [9, 10]. In the
United Kingdom, wild birds pecking milk-bottle tops
have also been associated with milk-borne trans-
mission of campylobacter infection in humans [11]. In
the present study we describe a long-lasting outbreak
of C. jejuni in a farming family who had used raw milk
from their own farm, housing 52 dairy cows.

Six people were involved in the outbreak; the
mother, three children aged 7-13 years, as well as
the grandfather and grandmother who often visited
the family. The outbreak probably started in August
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2002, when the mother and the 11-year-old child had
occasional episodes of diarrhoea. On 21 October
2002, the 13-year-old child fell ill with diarrhoea,
abdominal pain, vomiting and fever (Fig. 1). The
child was hospitalized for a few days, but no faecal
sample was analysed. After that, over a few days, the
mother, the 11-year-old child, the grandfather and
the 7-year-old child all fell ill with diarrhoea and
fever. C. jejuni was first isolated from a stool specimen
collected from the grandfather on 29 October (Fig. 1).
This result was available on 4 November. Subsequent
faecal samples from other symptomatic family mem-
bers were analysed in November and December 2002,
when campylobacter was isolated from all these
individuals, including the grandmother, who had had
abdominal pain for a period without diarrhoea. The
grandfather, the grandmother, the 11-year-old child
and the mother were treated with erythromycin and
azithromycin, after which the mother and the 11-year-
old child still had bouts of illness, the mother having
her last illness, and clarithromycin treatment, in
January 2003. The only campylobacter isolates avail-
able at that time for further studies were those
from the 13- and 11-year-old children, identified as
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Fig. 1. Time-course of events of the outbreak from August 2002, showing specific markers associated with the outbreak and
its investigation in family members (Family), dairy milk (Milk), cattle faeces (Cattle) and water (Water). For Family, arrows
below the line indicate when individuals were symptomatic; arrows above the line show when faecal specimens were collected
and if they were positive (+) or negative (—) for campylobacter culture. Bulk milk tank samples A and B were positive (+),

while samples C, D, E were negative (—).

C. jejuni susceptible to erythromycin and cipro-
floxacin. The faecal sample of the asymptomatic
father in January 2003 was campylobacter negative
(Fig. 1).

After the first campylobacter-positive family mem-
ber was identified, studies to trace the source of the
organism were initiated. Water samples were taken
from the well of the farm in November 2002 and from
the kitchen tap of the farm in January 2003 by the
local health authority. These were examined for the
presence of campylobacter and faecal indicator or-
ganisms using a filtration technique. An 8-1 water
sample was filtered and enriched in a Campylobacter
enrichment broth (Lab M, Bury, Lancashire, UK)
with cefoperazone (8-0 mg/l), teicoplanin (4-0 mg/l)
and amphotericin B (10-0 mg/l) (CAT selective sup-
plement, Oxoid, Basingstoke, Hampshire, UK) and
7% of blood. Incubation took place in a mixture of
5% Oy, 10% CO,, 3% H, and 82% N, for 2 days at
37 °C, followed by subculture on mCAT medium,
which consisted of a Campylobacter blood-free
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selective agar base (Oxoid) with cefoperazone
(8-:0 mg/1), teicoplanin (4-0 mg/l) and amphotericin B
(10-0 mg/1) (CAT selective supplement) and 7% of
blood. Plates were incubated under microaerophilic
conditions at 37 °C for 2 days. Faecal indicator
bacteria were studied from a 2-1 sample of water by
a membrane filtration technique on Chromocult™
coliform agar (Merck, Darmstadt, Germany), fol-
lowed by incubation for 24 h at 37 °C. Coliforms and
Escherichia coli were counted as described by the
manufacturer.

Examination for potential source(s) of the outbreak
continued into December 2002. Bulk tank milk sam-
ples of the farm were collected five times between 16
December 2002 and 18 February 2003 (Fig. 1). Bulk
tank milk samples were examined for campylobacter
using the enrichment procedure. In addition, individ-
ual bulk milk samples (10 ml) from cows (n =47) were
examined for the presence of campylobacter by using
both a direct culture and the enrichment procedures.
Individual faecal samples (n=152) from the herd were
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Fig. 2. PGFE profiles of Kpnl-digested DNA of Campylo-
bacter jejuni. Lanes 1-3, Isolates from bulk tank milk
sampled in December 2002 [1, 2] and January 2003 [3];
lanes 4, 5, isolates from family members, 7-year-old [4] and
13-year-old [5]; lanes 6-11, isolates from cattle faeces. MW,
Molecular-weight markers.

taken from the rectum by swab and transported
in Probact transport medium (Technical Service
Consultants Ltd, Heywood, Lancashire, UK) in order
to test for the presence of campylobacter. The media
used were the same as that for the water samples.
Suspect colonies were identified as campylobacter by
their characteristic appearance on Gram-staining,
positive catalase test, microaerophilic growth and as
C. jejuni by a positive hippurate hydrolysis test.
Antimicrobial susceptibility profiles to erythromycin
and ciprofloxacin were done by disk diffusion.
Campylobacter isolates from two family members,
two bulk tank milk samples and 10 bovine faecal
samples were examined by pulsed-field gel electro-
phoresis (PFGE) as previously described [12] and the
Smal and Kpnl patterns of the isolates were compared
(Fig. 2).

Campylobacter and coliforms were not detected
in the well water or the municipal main network
water. However, C. jejuni was detected twice both
in 10 ml and 200 ml of bulk tank milk over a period of
3 weeks from December 2002 to January 2003 (Fig. 1).
Bulk milk samples taken from mid-January onwards
did not grow campylobacter. While samples of milk
from 47 individual cattle were free of the organism,
it was grown from 15/52 bovine faecal specimens
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collected in February 2003 (Fig. 1). All the isolates
were C. jejuni. Two bovine faecal isolates were suscep-
tible to erythromycin and ciprofloxacin. Examination
of two human, two milk and 10 bovine faecal C. jejuni
isolates by PFGE showed all had identical pattern in
Smal and Kpnl digest. An example of the PFGE
patterns of isolates from two family members, milk
and six bovine faeces is shown in Figure 2.

This family outbreak lasted ~5 months, probably
starting in August 2002 and ending in January 2003
after the family had stopped using unpasteurized milk
from the farm. The estimated consumption of raw
milk by all family members was 2-5 glasses daily. The
grandfather and grandmother had also consumed this
milk while visiting the family. This suggested that the
raw milk had been contaminated on several occasions
by bovine faecal material, even if no clear breaches in
hygiene in the milking procedure were detected.
Detection of C. jejuni twice within a period of 3 weeks
from the bulk tank milk further supported the con-
tamination of bulk tank milk. It became obvious that
the source of the human campylobacter outbreak was
bovine faecal contamination of the bulk tank milk,
supported by the identical PFGE genotypes of C.
Jejuni isolates in milk, human and bovine faeces
(Fig. 2). At least eight out of 10 campylobacter-
positive cattle excreted the PFGE genotype associated
with the outbreak. The most probable site for con-
tamination of the raw milk was in the milking process,
as the rubber liners of the milking machine were
changed in August 2002, a few weeks before the first
episodes occurred in the family. These liners were
subsequently found to fit poorly, and air drained into
the milk during milking. The liners were changed in
January 2003, and after that no campylobacter was
detected in milk (Fig. 1). It is obvious that even with
good milking hygiene a small amount of bovine faecal
bacteria may contaminate bulk tank milk. Of bulk
tank milk, 26:7% has been shown to contain one
or more species of pathogenic bacteria including
C. jejuni, shiga-toxin producing E. coli, Listeria
monocytogenes, Salmonella spp. and Yersinia entero-
colitica [6]. However, good milking hygiene and
properly working milking machines probably reduce
the degree of faecal contamination of raw milk.
Although some reports have suggested, that campylo-
bacter has the potential to cause bovine mastitis [13]
and be excreted directly into milk [9, 10], we did not
find support for this hypothesis.

Drinking raw milk is always a risk factor for
enteric diseases. In other outbreaks contaminated
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unpasteurized milk has been identified as the point
source, when this has been consumed, for example
during a meal or farm visit [2, 4], or when consump-
tion of unpasteurized milk has been associated with
an increase in cases of diarrhoea in a certain area [1,
3]. Small family outbreaks caused by long-lasting
contamination of bulk milk may be more common
than reported because patients with diarrhoea do not
always seek medical care, and consequently faecal
samples are not collected for study of enteric patho-
gens. In addition, viral gastroenteritis, such as that
associated with noroviruses, spread as epidemics in a
region, misleading medical doctors into not suspect-
ing other causes of diarrhoea. This was the situation
in autumn 2002, when the 13-year-old child was hos-
pitalized, but no faecal sample was collected for
examination.

The illness lasted in the mother and one child for
many months with several episodes of diarrhoea.
Both of them fell ill again after the course of anti-
microbial therapy with macrolides. Because the iso-
lates were tested as being susceptible to erythromycin,
it may be assumed that the patients were re-infected
several times, possibly from the raw milk, and no
protective immunity developed. When the potential
source was identified as the raw milk in late 2002, the
family started to use retail milk. However, since May
2003, they have returned to using unpasteurized bulk
tank milk without any enteric symptoms.

An interesting fact is that despite using the bulk
tank milk, the father of the family and his brother and
parents who lived in the same neighbourhood did not
get ill. One explanation is that the father, who was
mostly responsible for the milking process, may have
had repeated exposure to campylobacter, which may
have induced immunity [14]. It is also possible that the
likelihood of illness developing depends on the
amount of milk consumed. It has been shown that
there is a significant dose—response relationship be-
tween the amount of raw milk consumed and the risk
of illness [2]. Here all the affected members of the
family and the father consumed several glasses of milk
daily, identifying a similar opportunity for exposure
through milk. The bacterium was isolated from 10 ml
of milk indicating that the number of bacteria in a
glass of milk (~200 ml) would potentially be high
enough to cause infection. Susceptibility among
family members may vary depending on the previous
occupational exposure to campylobacter.

In conclusion, small family outbreaks at milk-
producing farms may be more common than
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recognized from official reports. In the Finnish
National Registry for Infectious Diseases for 2002,
31 individuals with campylobacter infection were
reported for October, November and December in the
entire area where the family was living, representing a
population of ~350000 people. Thus, six cases in this
family accounted for a significant proportion of the
total number of the reported cases. The prolonged
nature of this outbreak underlines the importance of
analysing stool specimens at the earliest opportunity,
so that an offending pathogen can be identified. This
along with a risk assessment for the likely source at
the earliest opportunity is a recurrent public health
message.
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