The New England Journal of Medicine

AN OUTBREAK OF GASTROENTERITIS AND FEVER DUE TO
LISTERIA MONOCYTOGENES IN MILK

CrAIG B. DaLTON, B.MED., ConsTANCE C. AusTIN, PH.D., JEREMY SoBeL, M.D., PEGGY S. HAYEs, B.S.,
WiLuiam F. BiBB, M.S., LEwis M. GRAVES, B.S., BALA SWAMINATHAN, PH.D., MARY E. PRocTOR, PH.D.,
AND PATRICIA M. GRIFFIN, M.D.

ABSTRACT

Background After an outbreak of gastroenteritis
and fever among persons who attended a picnic in
lllinois, chocolate milk served at the picnic was
found to be contaminated with Listeria monocyto-
genes.

Methods In investigating this outbreak, we inter-
viewed the people who attended the picnic about
what they ate and their symptoms. Surveillance for
invasive listeriosis was initiated in the states that re-
ceive milk from the implicated dairy. Stool and milk
samples were cultured for L. monocytogenes. Se-
rum samples were tested for IgG antibody to listeri-
olysin O.

Results Forty-five persons had symptoms that
met the case definition for illness due to L. monocy-
togenes, and cultures of stool from 11 persons yield-
ed the organism. lliness in the week after the picnic
was associated with the consumption of chocolate
milk. The most common symptoms were diarrhea
(present in 79 percent of the cases) and fever (72 per-
cent). Four persons were hospitalized. The median
incubation period for infection was 20 hours (range,
9 to 32), and persons who became ill had elevated
levels of antibody to listeriolysin O. Isolates from
stool specimens from patients who became ill after
the picnic, from sterile sites in three additional pa-
tients identified by surveillance, from the implicated
chocolate milk, and from a tank drain at the dairy
were all serotype 1/2b and were indistinguishable on
multilocus enzyme electrophoresis, ribotyping, and
DNA macrorestriction analysis.

Conclusions L. monocytogenes is a cause of gas-
troenteritis with fever, and sporadic cases of invasive
listeriosis may be due to unrecognized outbreaks
caused by contaminated food. (N Engl J Med 1997;
336:100-5.)
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HERE was an outbreak of gastroenteritis
and fever among the people who ate at a
picnic at a Holstein cow show in Elizabeth,
Illinois, on July 9, 1994. Complaints about
the taste and quality of commercial pasteurized
chocolate milk consumed at the picnic led to the
culture of Listeria monocytogenes from samples of
leftover milk. Milk with the same production date
from the same dairy had been distributed through-
out Wisconsin and part of Michigan. In the past,
outbreaks caused by food-borne L. monocytogenes
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have generally been characterized by severe invasive
disease.l* However, in recent outbreaks, infection
with L. monocytogenes has presented with fever and
gastroenteritis without progression to invasive ill-
ness.>¢ We investigated the cause and nature of ill-
ness among attendees at the picnic in Illinois and
initiated surveillance to determine whether L. mono-
cytogenes in chocolate milk had also caused illness in
Wisconsin and Michigan.

METHODS

Epidemiologic Investigation

Efforts were made to contact all persons who had gone to the
picnic. Using a standard questionnaire, we interviewed attendees
by telephone or in person about all the foods and beverages they
consumed at the picnic and about the quantity of chocolate milk
they consumed and its temperature and taste. Information about
the frequency and duration of symptoms, use of medications, and
medical history was also obtained. To analyze risk factors for ill-
ness and to describe the relation between illness and serologic
response, we defined a case of L. monocytogenes infection as the
presence of symptoms from two of the following four groups
within one week after the consumption of foods or beverages at
or from the picnic: (1) fever; (2) diarrhea (defined as loose stools
for 24 hours or more), nausea, or vomiting; (3) myalgia or ar-
thralgia; and (4) headache.

Environmental and Laboratory Investigation

All the people who attended the picnic were asked to submit
stool and blood specimens. Rectal swabs were transported in re-
frigerated Cary—Blair medium to the Centers for Disease Control
and Prevention (CDC) in Atlanta, where they were transferred to
U.S. Department of Agriculture listeria enrichment broth (mod-
ified University of Vermont [UVM] formulation).” Stool samples
(1.0 g) were inoculated into listeria enrichment broth and trans-
ported at ambient temperature to the CDC. Listeria was isolated
by the method of McClain and Lee.” Suspect colonies were
streaked onto trypticase soy agar (BBL Microbiology Systems,
Cockeysville, Md.) with 5 percent sheep’s blood and incubated
for 18 hours at 35°C. If the isolates were confirmed to be
L. monocytogenes? we determined the serotype.® Isolates of the
serotype responsible for the Illinois outbreak were further char-
acterized by multilocus enzyme electrophoresis,'® ribotyping,!!
and DNA macrorestriction analysis with use of pulsed-field gel
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