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Importance

Listeriosis is caused by several species of Listeria, bacterial organisms that live as
saprophytes in the environment but occasionally cause disease in a wide range of
vertebrates including mammals, marsupials, birds and reptiles. These organisms are
most often ingested in food, where they can proliferate even at refrigeration
temperatures. Most illnesses are caused by Listeria monocytogenes, but L. ivanovii is
found occasionally, and there are rare reports of clinical cases caused by other species
of Listeria.

In humans, L. monocytogenes is most important as a cause of pregnancy losses in
healthy women, and septicemia or central nervous system (CNS) disease in people who
are immunosuppressed, debilitated, newborn or elderly. Clinical cases are uncommon
in healthy, nonpregnant people and the associated syndromes are not usually life-
threatening; however, rare serious illnesses can have a high case fatality rate, as
listeriosis may not be suspected and the appropriate treatment may be delayed. Sporadic
clinical cases and outbreaks of listeriosis are also seen in animals. They occur most
often in herbivores fed silage, but carnivores and omnivores can also be affected. As in
humans, reproductive losses, CNS disease and septicemia are the most serious
syndromes. Predisposing factors for listeriosis are poorly understood in animals, and
many affected animals seem to be healthy.

Etiology

Listeriosis is caused by members of the genus Listeria, a Gram positive bacterial
rod in the family Listeriaceae. L. monocytogenes is the primary pathogen in humans
and animals, but L. ivanovii is found occasionally, and there are rare reports of clinical
cases caused by L. seeligeri, L. grayi (which includes the former L. murrayi) and L.
innocua. Isolates of L. monocytogenes can differ in virulence. While all 13 serovars of
this organism are potentially virulent, serovars 4b, 1/2a, 1/2b and 1/2c are thought to
account for more than 95% of the clinical cases in humans, and serovars 4b, 1/2a, 1/2b
and 3 are reported to be common in animals. As of 2019, there are no reports of clinical
cases caused by L. welshimeri (although fecal shedding was reported in one person) or
by newly recognized or proposed species such as L. marthii, L. rocourtiae, L.
weihenstephanensis and L. fleischmannii.

Species Affected

A wide variety of vertebrates, including mammals, birds, reptiles, amphibians and
fish, can develop subclinical infections and shed Listeria in the feces. Clinical cases are
seen most often in cattle, sheep and goats, but they have also been reported in other
ruminants (e.g., water buffalo, deer, reindeer, antelope, moose), South American
camelids, rabbits (Oryctolagus cuniculus), rodents (e.g., guinea pigs, chinchillas, rats),
horses, pigs, dogs, cats and farmed mink (Neovison vison). Cases are reported
occasionally in captive or free-living wild mammals and marsupials. Some species that
have been affected include nonhuman primates, several species of wild hares (Lepus
spp.), foxes, a pet sugar glider (Petaurus breviceps), cougars (Felis concolor), serval
(Felis serval), leopards (Panthera pardus), a raccoon dog (Nyctereutes procyonoides),
common brushtail possums (Trichosurus vulpecula), common ringtail possums
(Pseudocheirus peregrinus) and a red-necked wallaby (Macropus rufogriseus). Birds
with listeriosis have included poultry (chickens, turkeys, geese, ducks), game birds
(e.g., red-legged partridges, Alectoris rufa; pheasants, Phasianus colchicus; willow
grouse, Lagopus lagopus), canaries (Serinus canaria), parrots, budgerigars
(Melopsittacus undulatus), a cockatiel (Nymphicus hollandicus), a merlin (Falco
columbarius), a snowy owl (Bubo scandiacus) and other species. A few clinical cases
have been reported in reptiles including inland bearded dragons (Pogona vitticeps) and
farmed alligators but, to date, listeriosis is not known to affect amphibians or fish.

L. monocytogenes is responsible for most clinical cases in animals, but L. ivanovii
has been reported in approximately 10% of the cases in ruminants. The latter organism
also occurs occasionally in other species such as chinchillas. L. innocua was found in
two cases of encephalitis, one in a bull and one in a ewe.
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Zoonotic potential

Humans usually acquire Listeria from food and not
directly from animals; however, unpasteurized milk and
uncooked meat can contain organisms, and zoonotic
infections occasionally occur after direct contact with
sources such as the placenta or fetus. L. monocytogenes
causes most clinical cases in humans, but rare cases caused
by L. ivanovii, L. seeligeri, L. grayi and L. innocua have been
reported. Most, though not all, of the latter organisms were
found in people who were immunocompromised.

Geographic Distribution

Listeria, including L. monocytogenes, are ubiquitous
organisms that can be found worldwide.

Transmission

Listeria spp. are mainly acquired by ingestion, but they
can also enter the body by other routes including inhalation
or inoculation into broken skin or the eye. Their primary
reservoirs are soil and decaying vegetation, where they grow
as saprophytes, but they can also be found in many other
environmental sources, such as plants and water. The
infective dose for L. monocytogenes is thought to be high
(approximately 100,000 bacteria/g food) in healthy,
nonpregnant humans, who can eat many Listeria-
contaminated foods without becoming ill; however, people
who are immunosuppressed can develop listeriosis after
ingesting much lower doses.

In ruminants, listeriosis is most often linked to eating
silage with pH > 5-5.5. This can occur in poorly fermented
silage or, more often, in areas of aerobic deterioration in
otherwise good silage. Clinical cases are described
occasionally in animals at pasture or eating other feed, such
as moist brewers’ grains or hay bales that spoiled after
becoming wet. Hay or commercial pellets contaminated with
feces from ruminants or rodents, as well as silage, were
thought to have caused some outbreaks in chinchillas.
Carnivores can be infected from contaminated animal
products or by predation on an infected animal. Cases in
reptiles have occurred after feeding contaminated pork or
frozen mice. Many different foods have been implicated in
human outbreaks. While unpasteurized dairy products (e.g.,
soft cheeses) and various ready-to-eat refrigerated foods
(e.g., pates, deli meats) are often involved, listeriosis has also
been acquired from many other sources including raw meat
and fish and uncooked vegetables or fruits. Contamination is
sometimes traced to food products entering processing
facilities; however, organisms can also become established
in these facilities, sometimes persisting for many years. L.
monocytogenes can grow at temperatures from 0.5°C (33°F)
to 45°C (113°F), although growth is slower in the cold. Many
strains can tolerate high salt or acid conditions in food. This
organism can also undergo an adaptive response which
increases its tolerance to adverse conditions. While it does
not ordinarily proliferate in foods < pH 4.4, it can tolerate pH
as low as 3.5 if it is first exposed to moderate acidity.
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Listeria can be shed in the feces of sick or subclinically
infected vertebrates, including humans, and in the feces of
invertebrates. Animals and humans can shed these organisms
in milk and/or vaginal secretions with or without clinical
signs, and sick individuals may occasionally excrete them in
other secretions and excretions including nasal discharges
and urine. The fetus can be infected in utero, and some
neonates may acquire Listeria from the vagina at birth.
Listeriosis has been transmitted between human newborns in
the hospital via direct contact or on fomites, although person-
to-person transmission otherwise seems to be absent or
insignificant. L. monocytogenes has been isolated from
human semen, and the possibility of venereal transmission
was suggested in goats after an outbreak where breeding
bucks seemed to be the only link between herds.

Disinfection

L. monocytogenes is susceptible to many common
disinfectants including sodium hypochlorite, povidone
iodine, chlorhexidine, 70% ethanol, glutaraldehyde and
quaternary ammonium agents, though efficacy can be
influenced by the presence of organic matter and adherence
of the organism to surfaces. L. monocytogenes can be
difficult to eliminate from some equipment in food
processing facilities, probably because it is protected in
biofilms or niches such as scratched surfaces. Some
organisms in these facilities are known to be resistant to
quaternary ammonium disinfectants.

Listeria can be killed by heat, including HTST
pasteurization of milk. These organisms can also be
destroyed by autoclaving (i.e., moist heat of 121°C/ 250°F
for a minimum of 15 minutes or dry heat of 160-170°C/ 320-
338°F for 1 hour).

Infections in Animals
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Incubation Period

The incubation period for encephalitis in ruminants is
often around 3-4 weeks, with a range of 1-7 weeks.
Abortions can occur a week or more after exposure, while
septicemia or gastroenteritis often develops shortly after
exposure to contaminated food, sometimes as soon as 1-2
days. There is little information about the incubation period
for listeriosis in other animals, but it was reported to range
from 16 hours to nearly 2 months in turkeys.

Clinical Signs

Asymptomatic carriage of Listeria is much more
common than disease. Clinical cases occur most often in
cattle, sheep and goats, and the most complete descriptions
of clinical signs are in these species. L. monocytogenes has
been found in all syndromes, while L. ivanovii has been
associated most often with reproductive losses in
ruminants.
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Ruminants

Reproductive losses are one of the most common
syndromes in cattle and small ruminants. Animals may abort,
typically late in gestation, or give birth to stillborn offspring,
and some live neonates may develop septicemia.
Reproductive losses can occur sporadically or in outbreaks;
the latter are more likely to be seen in sheep and goats. The
dam usually has few or no signs of illness except when the
placenta is retained, which may result in metritis and
septicemia. An uncommon syndrome reported in 3-7 day old
calves is characterized by dyspnea, corneal opacity and
meningitis, with nystagmus and mild opisthotonos and death
within 12 hours.

Listeria can also cause CNS disease, often in adult
ruminants. Neurological syndromes tend not to affect a herd
at the same time as reproductive losses, although there are
exceptions. Rhombencephalitis, which mainly affects the
brainstem, is the most common form of CNS disease. It is
thought to result from organisms reaching the brain via an
ascending infection in nerves. Clinical cases typically occur
in a single animal in the herd or develop in a few animals
over the course of a few weeks. Depression and partial to
complete anorexia are usually the initial signs, but some
animals may appear unusually excitable. Sheep that are
approached may attempt to flee but appear incoordinated and
fall easily. A fever may also be apparent in the early stages,
but it often disappears after a few days and is usually absent
by the time the neurological signs appear. Other signs vary
depending on the cranial nerves and other regions affected.
Cranial nerve deficits tend to be unilateral, especially early.
Common neurological signs include facial paralysis (e.g., a
drooping ear or eyelid, decreased lip tone, dropped jaw or
poor jaw tone), dysphagia, excessive salivation, nystagmus,
torticollis, strabismus, incoordination and compulsive
circling or turning of the head to one side. Inability to
swallow may lead to dehydration. Animals become
recumbent during the final stages, and may make involuntary
running movements or characteristic chewing motions. The
course of the disease is usually short in sheep and goats,
typically lasting a few days before death, but it tends to
progress more slowly in cattle, which often survive for 1-2
weeks. Animals that recover may have persistent
neurological deficits.

CNS syndromes reported infrequently in ruminants
include meningitis and diffuse meningoencephalitis, which
are thought to result from bloodborne infections, and
myelitis. Meningitis usually develops suddenly, with fever,
rigidity of the neck muscles, muscle tremors and/or spasms,
and cutaneous hyperesthesia of varying degrees, and
progresses to drowsiness and coma in the final stages. Spinal
myelitis is characterized by fever, ataxia and progressive
paresis or paralysis of one or more limbs, but no cranial nerve
signs and no apparent effect on mentation. Animals with
listerial myelitis usually deteriorate quickly and must often
be euthanized.

Septicemia is mainly seen in young ruminants or adults
with metritis. Outbreaks of gastroenteritis with diarrhea have
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been described occasionally in sheep and cattle. Some of
these animals can have extensive gastrointestinal
hemorrhages, and sudden death is possible. Gastroenteritis
may also precede or accompany  septicemia.
Keratoconjunctivitis can result from cranial nerve deficits
that expose the cornea in rhombencephalitis, but it also
occurs in animals with no other signs of listeriosis. The latter
syndrome is known as silage eye, and usually results from
direct inoculation of organisms into the eye. Ocular
involvement can be unilateral or bilateral, and ranges from
mild epiphora and conjunctivitis to severe keratitis, corneal
edema and intrastromal abscesses, with or without uveitis.
Milder cases of silage eye may be self-limited. Uncommonly
seen syndromes include clinical mastitis (although
organisms can be shed subclinically in the milk), and rarely
reported forms such as Listeria-associated mesenteric
lymphadenitis.

Other mammals

Septicemia, with or without concurrent encephalitis, is
the most commonly described syndrome in animals other
than ruminants. It has been seen in adults as well as young
animals in some species including cats, dogs, horses, rabbits
and chinchillas. In swine, septicemia usually affects nursing
piglets; however, one report described listerial septicemia,
hemorrhagic diarrhea and elevated mortality in fattening pigs
associated with poor quality silage that also contained
mycotoxins.  Gastroenteritis sometimes precedes or
accompanies septicemia in some species, including horses or
chinchillas. Complications of intestinal intussusception and
rectal prolapse have been seen in some chinchillas with
enteritis.

Cases of isolated meningitis, meningoencephalitis or
rhombencephalitis have also been reported in some species.
Rhombencephalitis seems to progress rapidly in South
American camelids, which often present in an advanced
stage of the illness. Severe depression is the most common
presentation in horses with listerial encephalitis, but normal
mentation with circling is possible.

Abortions and stillbirths have been reported
occasionally. Abortions tend to be late-term in rhesus
macaques (Macaca mulatta). Although meningoencephalitis
occurred in one pregnant animal, reproductive losses are not
usually accompanied by systemic illness in this species.
However, metritis and fatal septicemia are relatively
common sequelae after reproductive losses in rabbits and
hares.

Listeria keratoconjunctivitis has been seen in horses,
rabbits, guinea pigs and other animals. Recurrent cases were
reported in some horses fed haylage or silage. Unusual
syndromes have been reported mainly in dogs. They
included a case of localized pustular dermatitis, probably
acquired after rolling in a contaminated carcass or placenta;
osteomyelitis in a healthy adult dog; and a urinary tract
infection in a diabetic dog. L. monocytogenes was isolated in
high numbers from two cases of tonsillitis in dogs, although
a causative role was not proven.
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Birds

Septicemia is the most common syndrome in birds. The
signs are nonspecific and may include listlessness, diarrhea
and weight loss or emaciation, but peracute deaths can also
be seen. In birds, CNS disease can occur with or without
involvement of other body systems. The neurological signs
can include paresis or paralysis of the wings or legs, in
addition to signs such as depression, torticollis, stupor,
tremors and incoordination.

Reptiles

Septicemia, with nonspecific signs (e.g., lethargy,
anorexia, dehydration, obtundation) has been reported in a
few pet inland bearded dragons. Gas-filled intestines were
common in these animals. Clinical cases also occurred in one
group of alligators, but no description of these illnesses is
available. All cases in reptiles have been fatal to date,
including those in treated animals.

Post Mortem Lesions

The lesions vary with the syndrome. Gross lesions are
absent or minimal in animals with Listeria encephalitis and
are usually limited to turbid CSF, congested meningeal
vessels, mild discoloration of the brainstem, and
occasionally, areas of softening in the medulla oblongata
and/ or abscesses. Animals with septicemia usually have
small necrotic foci in the internal organs, particularly the
liver. Peritonitis is also common in some species such as
rabbits. Ulcerative and hemorrhagic abomasitis, as well as
enteritis and colitis, can be seen in listerial gastroenteritis in
ruminants. Extensive hemorrhages were reported in some
cases.

Aborted fetuses may be slightly to significantly
autolyzed and edematous. The villi of the placental
cotyledons are usually necrotic, and the chorion may be
covered with brownish-red exudate. Pinpoint foci of necrosis
are common in the liver and sometimes the lung, spleen,
myocardium or other organs of fetuses infected with L.
monocytogenes. There may also be clear or blood-tinged
fluid in the serous cavities, and shallow erosions in the
abomasal mucosa. Some fetuses have few gross lesions.
Suppurative bronchopneumonia rather than multifocal
hepatocellular necrosis is reported to be common in fetuses
infected with L. ivanovii.

Birds

Areas of myocardial necrosis and degeneration and
serofibrinous pericarditis are common in birds with
septicemia. The spleen and liver are often enlarged, and foci
of necrosis may be found in the internal organs, especially
the liver. Granulomatous and caseous hepatic lesions and
catarrhal enteritis have been seen in some cases. There are
few or no gross lesions in the brain of birds with encephalitis;
however, some birds with encephalitis have concurrent
lesions from septicemia.

Ed Click to view images
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Diagnostic Tests

L. monocytogenes, its nucleic acids and antigens may be
detected in the placenta, fetus (e.g., fetal stomach contents)
or uterine discharges after an abortion; in the blood of
septicemic animals; in samples from sites of localization,
such as cerebrospinal fluid (CSF) or ocular swabs; and in
postmortem tissue samples such as the liver, kidneys, spleen
and brain. Feed or other environmental samples may be
tested in some investigations. Organisms are often
undetectable in the CSF of animals with rhombencephalitis,
and, in this syndrome, a definitive diagnosis may only be
available at necropsy.

Listeria spp. can be isolated from many clinical samples
on non-selective media. However, specialized enrichment
techniques are needed to recover organisms from the brain,
where they occur in low numbers, or from contaminated
samples such as feces or food. At one time, it was common
to use a cold enrichment technique simultaneously with
standard bacteriological isolation in these cases. However,
cold enrichment can take up to 3 months, and
immunohistochemistry or PCR on tissue samples may
provide a more rapid diagnosis. Enrichment techniques,
including selective media and chromogenic media, have
been developed for environmental samples and food, and
might also be used with clinical samples from animals.
Organisms are identified to the species level with
biochemical tests. L. monocytogenes, L. ivanovii and L.
seeligeri are the only beta-hemolytic species of Listeria on
blood agar, though the zone of hemolysis for L.
monocytogenes and L. seeligeri is narrow.

Nucleic acids may be identified in tissues and secretions
by PCR. Loop-mediated isothermal amplification (LAMP)
assays have also been published for L. monocytogenes and L.
ivanovii. Immunohistochemistry or immunofluorescence can
detect antigens in tissues. A number of commercial rapid
identification methods have been developed to identify L.
monocytogenes in food. In epidemiological investigations, L.
monocytogenes can be subtyped with genetic techniques
such as pulsed field gel electrophoresis (PFGE), whole
genome sequencing, multivirulence-locus sequence typing
(MVLST) and multilocus sequence typing (MLST). Listeria
can be serotyped by agglutination, PCR or ELISAs;
however, this is not very useful for tracing outbreaks, as most
clinical cases are caused by a few common serotypes, and
each serotype can contain more than one species of Listeria.

Serology is not used routinely for diagnosis. Many
healthy animals have high Listeria titers, and cross-reactions
can occur with enterococci, Staphylococcus aureus and other
organisms in some tests. An anti-listeriolysin ELISAs for
1gG is more specific than other assays, but rising titers would
need to be seen, and this test is often negative or inconsistent
in cases of encephalitis.
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Treatment

L. monocytogenes is susceptible to many antibiotics in
vitro, but some of these agents may not be effective in vivo.
Penicillins are considered to be the drugs of choice, but other
antibiotics including tetracyclines have sometimes been
used. High doses and early treatment are required for animals
with rhombencephalitis, and supportive treatment may also
be required. Animals with severe or advanced neurological
signs usually die despite treatment. Spinal myelitis is also
reported to be poorly responsive to treatment. Antibiotic
resistant organisms have been reported.

Control

Disease reporting

Veterinarians should check their national and/or local
guidelines for any disease reporting requirements. Clinical
cases must be reported in some U.S. states, but listeriosis in
animals is not currently reportable at the federal level.

Prevention

Feeding good quality silage is important in preventing
listeriosis in herbivores. Although silage with Listeria
growth can appear normal, the superficial few inches
exposed to air and any spoiled or moldy silage should not be
fed, as they indicate areas where conditions may have
allowed Listeria to grow. Any leftover silage should be
removed after feeding and silage handling tools cleaned to
prevent cross-contamination. Animals should also be kept
away from rotting vegetation, which may contain high levels
of organisms, and opportunities for fecal contamination of
food should minimized. Feed suspected to be the source of
an outbreak should be removed while the cases are
investigated.

Although Listeria is common in the environment, the
number of organisms can differ between locations, and L.
monocytogenes is readily recovered on some farms but not
others. Sick animals should be isolated, and sources of
contamination, such as the placenta and fetus, should be
removed and destroyed. Thorough cleaning is reported to
remove Listeria from fomites such as water tanks on some
farms. It may also be helpful to control rodents, which can
shed organisms in the feces, and to minimize stressors and
concurrent diseases, which are suspected to increase
susceptibility to listeriosis. Live attenuated vaccines have
been used in ruminants in a few European countries, but no
vaccine is available in North America.

Morbidity and Mortality

While listeriosis can occur in animals eating other feed,
most cases in ruminants are linked to feeding silage. Clinical
cases can occur year-round in some warm-climate countries,
but in northern temperate climates they are most common in
winter and early spring, and tend to be seen in feedlot or
housed animals. Gastroenteritis in sheep often occurs in the
winter after weaning, although outbreaks have also been
reported in animals on poor quality pastures at high stocking
densities. Subclinical shedding of L. monocytogenes in feces
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is much more common than disease. There is little
information about the factors that predispose nonpregnant
animals to listeriosis, but some authors speculate that
stressors including concurrent diseases, poor condition or
immunosuppression may play a role. However, many cases
of listeriosis occur in seemingly healthy animals.

Listerial encephalitis and reproductive losses tend to be
sporadic in cattle, and encephalitis rarely affects more than
2-10% of the herd. Small ruminants seem to be more
susceptible to listeriosis than cattle, and outbreaks are more
common in these species. Abortions can affect up to 10-20%
of a sheep flock, and higher rates are occasionally reported.
The case fatality rate for encephalitis is estimated to be around
30-50% in cattle, but it is higher in sheep and goats, as
treatment must be started early for success and the disease
tends to progress more quickly in these species. The case
fatality rate for untreated encephalitis can approach 100%.

Listeriosis is infrequently reported in animals other than
ruminants, and while outbreaks can be seen, clinical cases
are often sporadic. However, septicemia is reported to be
common in farmed chinchillas, and clinical cases were seen
in a number of horses fed silage in the winter in Iceland.
Listeriosis is rare in nonhuman primates housed indoors, but
reproductive losses occur regularly in one group of rhesus
macaques kept in an outdoor enclosure. One study found that
L. monocytogenes accounted for 2% of the isolates from blood
cultures in severely ill neonatal foals. Variable morbidity and
mortality rates have been reported in poultry: losses may not
rise about normal background levels on some farms, but high
morbidity and mortality rates have been reported on others.

Infections in Humans
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Incubation Period

Although longer incubation periods are possible, current
estimates suggest that most cases in nonpregnant humans,
including encephalitis, become apparent within 2 weeks of
exposure, and the incubation period is rarely over a month.
Cutaneous rashes usually appear in 1-7 days, and
gastroenteritis often within a few days. The incubation
period for pregnancy losses ranges from 2 weeks to
approximately 2 months.

Clinical Signs

Clinical syndromes in humans include reproductive
losses, septicemia, CNS disease, febrile gastroenteritis, skin
rashes and occasional localized conditions affecting other
organs and tissues. Most serious illnesses occur in people
who are immunocompromised, debilitated and/or elderly,
but rashes, gastroenteritis and pregnancy losses often affect
healthy people.

Common symptoms in febrile gastroenteritis, which
usually occurs after eating heavily contaminated food,
include fever, flu-like signs (e.g., nausea, headache,
myalgia), diarrhea and abdominal pain. Vomiting may occur,
especially in children. This condition is usually self-limiting
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within a few days. Life-threatening cases have been reported,
but are rare.

Most skin rashes develop after direct contact with a
heavily contaminated source such as an infected fetus. They
are typically papular or pustular, localized and nonpruritic,
and may sometimes be accompanied by fever, chills,
localized lymphadenopathy or generalized pain. These
rashes are usually self-limited. In a few cases, dissemination
to the skin has been reported in immunosuppressed patients
with systemic illnesses. Localized rashes and/or abscesses
were seen in some of these cases, but at least one patient had
a widespread papular rash. The skin can also be involved in
some infants with septicemia (described below).

Healthy  pregnant  women  typically  remain
asymptomatic or experience a mild flu-like illness and/or
gastrointestinal signs, but may later abort or give birth to a
stillborn or premature infant. Although abortions can be seen
at other times, they are usually reported during the second
half of pregnancy, and are most frequent in the third
trimester. Live infants are sometimes ill at birth or become
ill within the first few weeks. Neonatal illnesses are divided
into early onset disease, which develops within the first week
after birth and often affects premature infants, and late onset
disease. Infants with early onset disease usually have
septicemia, sometimes with disseminated granulomas,
pustular skin lesions and/or abscesses in severe cases.
Pneumonia and meningitis are less commonly reported
syndromes. A significant number of early onset cases are
fatal, and complications, including severe developmental and
neurological defects, are common in infants that survive.
Meningitis is the most common syndrome in late onset
disease, although septicemia or colitis are seen occasionally.
The onset of meningitis can be insidious in young infants.
Most infants with late onset disease survive if they receive
appropriate treatment, and while long-term neurological
sequelae are possible, many recover fully. Septicemia can
also be seen in adults who are immunosuppressed and/or
debilitated.

In humans, CNS involvement may appear as meningitis,
meningoencephalitis, rhombencephalitis or brain abscesses.
Meningitis, the most  common  form, and
meningoencephalitis usually occur in people who are
immunosuppressed or elderly. Meningitis may appear with
subtle and gradual signs in these populations, and some
characteristic signs (e.g., fever, neck stiffness) may be
absent. Localized brain abscesses are uncommon, and result
in focal neurological signs that vary depending on the part of
the brain affected. Listerial rhombencephalitis is an
uncommon condition that occurs most often in healthy
people. Its signs can include unilateral or bilateral cranial
nerve deficits, ataxia and other signs of cerebellar
dysfunction, hemiparesis and impaired consciousness.
Rhombencephalitis can be difficult to diagnose and deaths
are common, often as the result of respiratory or cardiac
failure. Survivors may have permanent sequelae.

Bone and joint infections (osteomyelitis, septic arthritis)
tend to be reported mainly in people who have implants or
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other foreign material, and usually affect one site.
Immunosuppression appears to be a predisposing factor in
some but not all cases. Conjunctivitis, keratoconjunctivitis,
chorioretinitis and endophthalmitis can also be seen in
healthy or immunosuppressed individuals. Endophthalmitis
is rare, often occurs without other signs of listeriosis, and
usually affects only one eye. It can be difficult to treat, and
residual visual defects are common. In rare instances, L.
monocytogenes has also caused biliary tract infections
(cholecystitis, cholangitis, biliary cyst), hepatitis and/or
single or multiple liver abscesses, urinary tract infections
(prostatitis, rarely pyelonephritis), endocarditis, peritonitis,
respiratory disease (pneumonia, pleuritis) and other
syndromes.

Diagnostic Tests

As in animals, listeriosis is usually diagnosed by
isolating L. monocytogenes or detecting its nucleic acids and
antigens in clinical samples such as blood, CSF, joint fluid,
amniotic fluid, uterine swabs, postmortem tissue samples,
and the placenta and other birth or abortion products.
Cultures are often negative in cases of rhombencephalitis.
Several serological tests are available, including an ELISA
that detects IgG to listeriolysin. However, serology is
difficult to interpret and rarely used, as antibodies are
common in healthy people and previous exposure does not
seem to be protective. Genetic analyses such as whole
genome sequencing, PFGE and DNA hybridization are often
used to trace outbreaks of listeriosis in humans, and food is
commonly tested to determine the source of an outbreak.

Treatment

Penicillins are the most frequently used drugs in
humans, although other agents, especially trimethoprim-
sulfamethoxazole or macrolides, are sometimes employed.
Adding gentamicin in serious cases is proposed to have a
synergistic effect but this is controversial. Surgery (e.g.,
prosthesis replacement, debridement) may be required in
some cases, especially those involving bones or joints.
Treatment of pregnant women known to be infected reduces
the risk of fetal complications.

Prevention

Listeriosis prevention is targeted mainly at high risk
individuals, including pregnant women. Measures to reduce
the risk of foodborne listeriosis, the most common source of
infection, include cooking animal products, washing raw
vegetables well, and avoiding uncooked high risk foods.
Some high risk foods are ready-to-eat deli meats, refrigerated
patés and other meat spreads, refrigerated smoked seafood
(e.g., lox), unpasteurized milk and various types of soft
cheese (e.g., feta, Brie, bleu cheese, Camembert, and
Mexican cheeses such as queso fresco and Panela) made
from unpasteurized milk. People at elevated risk for
listeriosis can eat foods such as deli meats if they are reheated
to a high temperature (“steaming hot”). Listeria can grow in
refrigerated foods, and leftovers should also be reheated.
People should also remain aware of outbreak reports, as
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some recent cases were linked to foods not usually associated
with listeriosis, such as cantaloupes, pre-cut celery and
caramel apples.

Controlling Listeria in food processing establishments
can be challenging. While some organisms occur only
transiently after being introduced on foods, others can
become established and persist for many years. Most
countries use risk-based methodology for food safety, where
a level of L. monocytogenes that poses a negligible risk to
healthy people (e.g., < 100 organisms/gram) is allowed in
most foods at consumption, with more stringent levels for
some products such as baby foods. Environmental
monitoring, product testing, and cleaning and sanitation are
important in meeting these standards. In the U.S., the
presence of any level of L. monocytogenes in any food
prompts a recall, and additional measures may be needed.
For instance, growth inhibitors may be added to some
products or packaging may be designed to inhibit Listeria.
Once a package is opened, these measures may no longer be
effective, and refrigerated ready-to-eat products should be
consumed within a few days after opening.

Barrier precautions (e.g., gloves), sanitation and hygiene
decrease the risk of contact exposure while assisting at births
or performing necropsies. Hand hygiene and other infection
control measures are important when handling newborns, as
nosocomial transmission has been reported in human
nurseries. Recommendations have been published for
treating or monitoring pregnant women exposed to
contaminated foods. They vary with the symptoms and
likelihood of exposure.

Morbidity and Mortality

Listeriosis is important mainly as a cause of
reproductive losses in pregnant women and serious illnesses
in people predisposed by various risk factors. Healthy people
rarely become ill, although an estimated 1-15% of the
population sheds L. monocytogenes without clinical signs.
Gastroenteritis in healthy individuals normally occurs only
after eating heavily contaminated foods. Skin rashes are
usually an occupational disease and typically occur after
handling infected newborns, birth or abortion products,
aborted animals, or tissues from septicemic animals at
necropsy, although one unusual case appeared to be related
to gardening.

An estimated 15-30% of maternal infections are thought
to result in abortions, stillbirths or fatal neonatal illnesses.
However, pregnancy alone does not seem to increase the risk
of other serious forms of listeriosis. Known risk factors for
serious disease include cancer, transplantation, liver disease/
cirrhosis, kidney disease/ dialysis, diabetes, uncontrolled
HIV-1 infections (AIDS), and other diseases that are either
immunosuppressive or are treated with immunosuppressive
drugs. Gastrointestinal acid inhibitors also seem to increase
the risk of illness. Most authors include being elderly as a
risk factor for listeriosis; however, one study suggested that
advanced age is not as important as the illnesses that affect
this population.
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Clinical cases can occur sporadically or in outbreaks of
varying size, usually associated with food. In 2013, the
reported incidence of listeriosis was 3 cases per million
population in the U.S., 4 per million in Germany and 6 per
million in Austria. The incidence seems to be rising in some
areas, possibly due to changes in eating habits, food storage
practices and/or an increased prevalence of susceptible
individuals. The overall case fatality rate is estimated to be
20-30%, but it varies with the form of the disease.
Gastroenteritis is usually self-limited and deaths are rare,
while septicemia and CNS disease are life-threatening. Case
fatality rates can be as high as 70% in untreated meningitis.
Rhombencephalitis is often fatal, as it is uncommon and can
be difficult to diagnose, and patients may not initially receive
antibiotics appropriate for L. monocytogenes. Estimates of
the case fatality rate in sick newborns vary, but some sources
suggest that it is currently 20-30% or less in early onset
disease and 10% or less in late onset cases.

Internet Resources

Centers for Disease Control and Prevention (CDC).
Listeriosis

European Centre for Disease Prevention and Control.
Listeriosis

Public Health Agency of Canada. Pathogen Safety
Data Sheets

The Merck Manual

The Merck Veterinary Manual
World Health Organization (WHO). Listeriosis
World Organization for Animal Health (WOAH)

WOAH Manual of Diagnostic Tests and VVaccines for
Terrestrial Animals

WOAMH Terrestrial Animal Health Code

Acknowledgements

© 2004-2019

This factsheet was written by Anna Rovid Spickler, DVM,
PhD, Veterinary Specialist from the Center for Food
Security and Public Health. The U.S. Department of
Agriculture Animal and Plant Health Inspection Service
(USDA APHIS) provided funding for this factsheet through
a series of cooperative agreements related to the
development of resources for initial accreditation training.

The following format can be used to cite this factsheet.
Spickler, Anna Rovid. 2019. Listeriosis. Retrieved from
http://www.cfsph.iastate.edu/Diseaselnfo/factsheets.php.

page 7 of 12


http://www.cfsph.iastate.edu/
https://www.cdc.gov/listeria/
https://www.cdc.gov/listeria/
https://ecdc.europa.eu/en/listeriosis
https://ecdc.europa.eu/en/listeriosis
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
http://www.merckmanuals.com/professional/index.html
http://www.merckvetmanual.com/mvm/index.html
https://www.who.int/mediacentre/factsheets/listeriosis/en/
http://www.woah.org/
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-manual-online-access/
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-manual-online-access/
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php

References

Acha PN, Szyfres B (Pan American Health Organization
[PAHO]). Zoonoses and communicable diseases common to
man and animals. VVolume 1. Bacterioses and mycoses. 3rd ed.
Washington DC: PAHO; 2003. Scientific and Technical
Publication No. 580. Listeriosis; p. 168-79.

Aiello SE, Moses MA, editors. The Merck veterinary manual. 11th
ed. Kenilworth, NJ: Merck and Co; 2016. Listeriosis; p. 656-
9,1336,1339,1340-1,1346,1947,2006,2839-40.

Akanbi OB, Breithaupt A, Polster U, Alter T, Quandt A, Bracke
A, Teifke JP. Systemic listeriosis in caged canaries (Serinus
canarius). Avian Pathol. 2008;37(3):329-32.

Allerberger F, Huhulescu S. Pregnancy related listeriosis:
treatment and control. Expert Rev Anti Infect Ther.
2015;13(3):395-403.

Allerberger F, Wagner M. Listeriosis: a resurgent foodborne
infection. Clin Microbiol Infect. 2010;16(1):16-23.

Andre P, Genicot A. [First isolation of Listeria welshimeri in a
human]. Zentralbl Bakteriol Mikrobiol Hyg A.
1987;263(4):605-6.

Angelo KM, Jackson KA, Wong KK, Hoekstra RM, Jackson BR.
Assessment of the incubation period for invasive listeriosis.
Clin Infect Dis. 2016;63(11):1487-9.

Anonymous. Disease presentations of Listeria monocytogenes in
sheep. Vet Rec. 2018;183(21):649.

Aoyagi T, Sato Y, Matsuura S, Wada H. Listeriosis in a raccoon
dog (Nyctereutes procyonoides) associated with canine
distemper. J Vet Med Sci. 2000;62:639-41.

Asahata S, Hirai Y, Ainoda Y, Fujita T, Okada Y, Kikuchi K.
Fournier's gangrene caused by Listeria monocytogenes as the
primary organism. Can J Infect Dis Med Microbiol.
2015;26(1):44-6.

Australian Dairy Authorities’ Standards Committee [ADASC].
Australian manual for the control of Listeria in the dairy
industry. ADASC; 1999. 46 p. Available at:
http://www.safefood.nsw.gov.au/pdf/Manual-Listeria.pdf.*
Accessed 4 Aug 2004.

Avery RJ, Byrne JL. An attempt to determine the incidence of
Listeria monocytogenes in the brain of mammals. Can J Comp
Med. 1959;23(9):296-300.

Bader G, Al-Tarawneh M, Myers J. Review of prosthetic joint
infection from Listeria monocytogenes. Surg Infect (Larchmt).
2016;17(6):739-44.

Bajor A, Luhr A, Brockmann D, Suerbaum S, Framme C,
Sedlacek L. Listeria monocytogenes endophthalmitis - case
report and review of risk factors and treatment outcomes.
BMC Infect Dis. 2016;16:332.

Baker JR. Listeriosis in a merlin (Falco columbarius). Bird study.
1967;14:114-5.

Ben Shimol S, Einhorn M, Greenberg D. Listeria meningitis and
ventriculitis in an immunocompetent child: case report and
literature review. Infection. 2012;40(2):207-11.

Best M, Kennedy ME, Coates F. Efficacy of a variety of
disinfectants against Listeria spp. Appl Env Microbiol.
1990;56(2): 377-80.

www.cfsph.iastate.edu

© 2004-2019

Listeriosis

Bierhoff M, Krutwagen E, van Bommel EF, Verburgh CA.
Listeria peritonitis in patients on peritoneal dialysis: two cases
and a review of the literature. Neth J Med. 2011;69(10):461-4.

Bogachev A. [Listeriasis in mink]. Veterinariia. 1968;45(11):49.

Boileau MJ, Gilliam J. Brainstem and cranial nerve disorders of
ruminants. Vet Clin North Am Food Anim Pract.
2017;33(1):67-99.

Brugere-Picoux J. Ovine listeriosis. Small Rumin Res.
2008;76:12-20.

Buchanan RL, Gorris LGM, Hayman MM, Jackson TC, Whiting
RC. A review of Listeria monocytogenes: An update on
outbreaks, virulence, dose-response, ecology, and risk
assessments. Food Control. 2017:75:1e13

Bundrant BN, Hutchins T, den Bakker HC, Fortes E, Wiedmann
M. Listeriosis outbreak in dairy cattle caused by an unusual
Listeria monocytogenes serotype 4b strain. J Vet Diagn Invest.
2011;23(1):155-8.

Castellazzi ML, Marchisio P, Bosis S. Listeria monocytogenes
meningitis in immunocompetent and healthy children: a case
report and a review of the literature. Ital J Pediatr.
2018;44(1):152.

Centers for Disease Control and Prevention (CDC). Listeriosis.
Information for health professionals and laboratories [online].
CDC; 2016 Dec. Available at: https://www.cdc.gov/listeria/
technical.html. Accessed 20 Apr 2019.

Charlier C, Fevre C, Travier L, Cazenave B, Bracq-Dieye H,
Podevin J, Assomany D, Guilbert L, Bossard C, Carpentier F,
Cales V, Leclercq A, Lecuit M. Listeria monocytogenes-
associated biliary tract infections: a study of 12 consecutive
cases and review. Medicine (Baltimore). 2014;93(18):e105.

Charlier C, Leclercq A, Cazenave B, Desplaces N, Travier L,
Cantinelli T, Lortholary O, Goulet V, Le Monnier A, Lecuit
M; L. monocytogenes Joint and Bone Infections Study Group.
Listeria monocytogenes-associated joint and bone infections: a
study of 43 consecutive cases. Clin Infect Dis.
2012;54(2):240-8.

Chavada R, Keighley C, Quadri S, Asghari R, Hofmeyr A, Foo H.
Uncommon manifestations of Listeria monocytogenes infection.
BMC Infect Dis. 2014;14:641.

Chersich MF, Takkinen J, Charlier C, Leclercq A, Adams PE, et al.
Diagnosis and treatment of Listeria monocytogenes
endophthalmitis: a systematic review. Ocul Immunol Inflamm.
2018;26(4):508-17.

Constable PD, Hinchcliff KW, Done SH. Grunenberg W.
Veterinary medicine, 11th ed. London: Saunders; 2017.
Diseases of the nervous system; p. 1155-370.

Danion F, Maury MM, Leclercq A, Moura A, Perronne V, Léotard
S, Dary M, Tanguy B, Bracg-Dieye H, Thouvenot P, Lecuit M,
Charlier C. Listeria monocytogenes isolation from urine: a
series of 15 cases and review. Clin Microbiol Infect.
2017;23(8):583-5.

Datta AR, Burall LS. Serotype to genotype: The changing landscape
of listeriosis outbreak investigations. Food Microbiol.
2018;75:18-27.

Davies P. Infertility and abortion in sheep and goats. In: Noakes DE,
Parkinson TJ, England GCW. Veterinary reproduction and
obstetrics. 10th ed. Edinburgh: Saunders; 2019. p. 510-25.

page 8 of 12


http://www.cfsph.iastate.edu/
https://www.cdc.gov/listeria/technical.html
https://www.cdc.gov/listeria/technical.html

den Bakker HC, Warchocki S, Wright EM, Allred AF, Ahlstrom C,
Manuel CS, Stasiewicz MJ, Burrell A, Roof S, Strawn LK,
Fortes E, Nightingale KK, Kephart D, Wiedmann M. Listeria
floridensis sp. nov., Listeria aquatica sp. nov., Listeria
cornellensis sp. nov., Listeria riparia sp. nov. and Listeria

grandensis sp. nov., from agricultural and natural environments.

Int J Syst Evol Microbiol. 2014;64(Pt 6):1882-9.

Dias V, Cabral S, Anjo D, Vieira M, Antunes N, Carvalheiras G,
Gomes C, Meireles A, Mendonga T, Torres S. Successful
management of Listeria monocytogenes pericarditis: case
report and review of the literature. Acta Cardiol.
2011;66(4):537-8.

Dilber E, Aksoy A, Cakir M, Bahat E, Kamasak T, Dilber B.
Listeria monocytogenes meningitis in two immunocompetent
children. Ann Trop Paediatr. 2009;29(3):225-9.

Divers TJ, de LaHunta A. Neurologic diseases. In: Peek SF,
Divers TJ. Rebhun's diseases of dairy cattle, 3rd ed.
Philadelphia: Saunders; 2017. p. 605-67.

Doijad SP, Poharkar KV, Kale SB, Kerkar S, Kalorey DR, et al.
Listeria goaensis sp. nov. Int J Syst Evol Microbiol.
2018;68(10):3285-91.

Donovan S. Listeriosis: a rare but deadly disease. Clin Microbiol
Newsl. 2015; 37(17): 135-40.

Dreyer M, Thomann A, Béttcher S, Frey J, Oevermann A.
Outbreak investigation identifies a single Listeria
monocytogenes strain in sheep with different clinical
manifestations, soil and water. Vet Microbiol. 2015;179(1-
2):69-75.

Egal ES, Ardeshir A, Mariano FV, Gondak RO, Montalli VA, dos
Santos HT, Canfield DR, Yee J, Lemoy MJ, Lerche NW,
Tarara RP. Contribution of endemic listeriosis to spontaneous
abortion and stillbirth in a large outdoor-housed colony of
rhesus macaques (Macaca mulatta). J Am Assoc Lab Anim
Sci. 2015;54(4):399-404.

Evans MG, Watson GL. Septicemic listeriosis in a reindeer calf. J
Wildl Dis. 1987;23(2):314-7.

Garcia JA, Micheloud JF, Campero CM, Morrell EL, Odriozola
ER, Moreira AR. Enteric listeriosis in grazing steers
supplemented with spoiled silage. J Vet Diagn Invest.
2016;28(1):65-9.

Garner D, Kathariou S. Fresh produce-associated listeriosis
outbreaks, sources of concern, teachable moments, and
insights. J Food Prot. 2016;79(2):337-44.

Gaskell KM, Williams G, Grant K, Lightman S, Godbole G.
Listeria monocytogenes: a rare cause of endophthalmitis, a
case report. IDCases. 2017;8:45-6.

Genain M, Brioschi V, Hare C, Ortiz A, Herrtage M.
Osteomyelitis caused by B-haemolytic Listeria species in a
dog. Vet Rec Case Rep. 2017;5(4). Available at:
https://vetrecordcasereports.bmj.com/content/5/4/e000520.full
. Accessed 6 May 2019

Godshall CE, Suh G, Lorber B. Cutaneous listeriosis. J Clin
Microbiol. 2013;51(11):3591-6.

Gorski L. Serotype assignment by sero-agglutination, ELISA, and
PCR. Methods Mol Biol. 2014;1157:41-61.

Goulet V, Hebert M, Hedberg C, Laurent E, Vaillant V, De Valk
H, Desenclos JC. Incidence of listeriosis and related mortality
among groups at risk of acquiring listeriosis. Clin Infect Dis.
2012;54(5):652-60.

www.cfsph.iastate.edu

© 2004-2019

Listeriosis

Goulet V, King LA, Vaillant V, de Valk H. What is the incubation
period for listeriosis? BMC Infect Dis. 2013;13:11.

Gu Y, Liang X, Huang Z, Yang Y. Outbreak of Listeria
monocytogenes in pheasants. Poult Sci. 2015;94(12):2905-8.

Guillet C, Join-Lambert O, Le Monnier A, Leclercq A, Mechai F,
Mamzer-Bruneel MF, Bielecka MK, Scortti M, Disson O,
Berche P, VVazquez-Boland J, Lortholary O, Lecuit M. Human
listeriosis caused by Listeria ivanovii. Emerg Infect Dis.
2010;16(1):136-8.

Hanssen I. Listeriosis among willow grouse (Lagopus lagopus) in
captivity. Nord Vet Med. 1975;27(1):37-41.

Harrison GJ, Harrison LR, editors. Clinical avian medicine and
surgery. Philadelphia: W.B. Saunders; 1986. Listeria; p. 441.

Hawkins IK, Ilha M, Anis E, Wilkes RP. Septicemia and
meningoencephalitis caused by Listeria monocytogenes in two
neonatal llamas. J Vet Diagn Invest. 2017;29(5):700-3.

Headley SA, Fritzen JT, Queiroz GR, Oliveira RA, Alfieri AF, Di
Santis GW, Lishda JA, Alfieri AA. Molecular characterization
of encephalitic bovine listeriosis from southern Brazil. Trop
Anim Health Prod. 2014;46(1):19-25.

Hines MT. Listeriosis. In: Sellon DC, Long MT. editors. Equine
infectious diseases, 2nd ed . St. Louis, MO: Saunders; 2014.
p 386-7.

Hoelzer K, Pouillot R, Dennis S. Animal models of listeriosis: a
comparative review of the current state of the art and lessons
learned. Vet Res. 2012;43:18.

Hof H. Listeria infections of the eye. Eur J Ophthalmol.
2017;27(2):115-21.

Hof H. Miscellaneous pathogenic bacteria [monograph online]. In
Baron S, editor. Medical Microbiology. 4th ed. New York:
Churchill Livingstone; 1996. Available at:
http://www.gsbs.utmb.edu/microbook/.* Accessed 4 Aug 2004.

Holzworth J, editor. Diseases of the cat. WB Saunders:
Philadelphia; 1987. Listeriosis; p. 295.

Huff GR, Huff WE, Beasley JN, Rath NC, Johnson MG,
Nannapaneni R. Respiratory infection of turkeys with Listeria
monocytogenes Scott A. Avian Dis. 2005;49(4):551-7.

Hilskétter K, Schmidtke D, Dubicanac M, Siesenop U,
Zimmermann E, Gerhauser I, Baumgéartner W, Herder V.
Spontaneous listeriosis in grey mouse lemurs (Microcebus
murinus), but not in Goodman's mouse lemurs (Microcebus
lehilahytsara) of the same colony. Vet Microbiol.
2017;208:94-6.

lida T, Kanzaki M, Maruyama T, Inoue S, Kaneuchi C. Prevalence
of Listeria monocytogenes in intestinal contents of healthy
animals in Japan. J Vet Med Sci. 1991;53(5):873-5.

Imanishi M, Routh JA, Klaber M, Gu W, Vanselow MS, Jackson
KA, Sullivan-Chang L, Heinrichs G, Jain N, Albanese B,
Callaghan WM, Mahon BE, Silk BJ. Estimating the attack rate
of pregnancy-associated listeriosis during a large outbreak.
Infect Dis Obstet Gynecol. 2015;2015:201479.

Irby NL, Angelos JA. Ocular diseases. In: Peek SF, Divers TJ.
Rebhun's diseases of dairy cattle, 3rd ed. Philadelphia:
Saunders; 2017. p. 669-712.

Jamali H, Radmehr B. Frequency, virulence genes and
antimicrobial resistance of Listeria spp. isolated from bovine
clinical mastitis. Vet J. 2013;198(2):541-2.

page 9 of 12


http://www.cfsph.iastate.edu/
https://vetrecordcasereports.bmj.com/content/5/4/e000520.full
https://vetrecordcasereports.bmj.com/content/5/4/e000520.full

Jeckel S, Wood A, Grant K, Amar C, King SA, Whatmore AM,
Koylass M, Anjum M, James J, Welchman Dde B. Outbreak
of encephalitic listeriosis in red-legged partridges (Alectoris
rufa). Avian Pathol. 2015;44(4):269-77.

Kumaraswamy M, Do C, Sakoulas G, Nonejuie P, Tseng GW,
King H, Fierer J, Pogliano J, Nizet V. Listeria monocytogenes
endocarditis: case report, review of the literature, and
laboratory evaluation of potential novel antibiotic synergies.
Int J Antimicrob Agents. 2018;51(3):468-78.

Laikko T, Baverud V, Danielsson-Tham ML, Fridén S, Hansson
AG, Tham W. Canine tonsillitis associated with Listeria
monocytogenes. Vet Rec. 2004;154(23):732.

Lamont RF, Sobel J, Mazaki-Tovi S, Kusanovic JP, Vaisbuch E,
Kim SK, Uldbjerg N, Romero R. Listeriosis in human
pregnancy: a systematic review. J Perinat Med.
2011;39(3):227-36.

Langohr IM, Ramos-Vara JA, Wu CC, Froderman SF. Listeric
meningoencephalomyelitis in a cougar (Felis concolor):
characterization by histopathologic, immunohistochemical,
and molecular methods. Vet Pathol. 2006;43(3):381-3.

Lazarus C, Leclercq A, Lecuit M, Vaillant V, Coignard B,
Blanchard H, Novakova I, Astagneau P. Probable nosocomial
transmission of listeriosis in neonates. J Hosp Infect.
2013;85(2):159-60.

Leclercq A, Moura A(2), Vales G, Tessaud-Rita N, Aguilhon C,
Lecuit M(5)(3). Listeria thailandensis sp. nov. Int J Syst Evol
Microbiol. 2019;69(1):74-81.

Lemoy MJ, Lopes DA, Reader JR, Westworth DR, Tarara RP.
Meningoencephalitis due to Listeria monocytogenes in a
pregnant rhesus macaque (Macaca mulatta). Comp Med.
2012:62(5):443-7.

Liatsos GD, Thanellas S, Pirounaki M, Ketikoglou I, Moulakakis
A. Listeria monocytogenes peritonitis: presentation, clinical
features, treatment, and outcome. Scand J Gastroenterol.
2012;47(10):1129-40.

Limmahakhun S, Chayakulkeeree M. Listeria monocytogenes
brain abscess: two cases and review of the literature. Southeast
Asian J Trop Med Public Health. 2013;44(3):468-78.

Linke K, Riickerl I, Brugger K, Karpiskova R, Walland J, Muri-
Klinger S, Tichy A, Wagner M, Stessl B. Reservoirs of
Listeria species in three environmental ecosystems. Appl
Environ Microbiol. 2014;80(18):5583-92.

Liu D. Molecular approaches to the identification of pathogenic and
nonpathogenic Listeriae. Microbiol Insights. 2013;6:59-69.

Loncarevic S., Artursson K, Johansson I. A case of canine
cutaneous listeriosis. Vet Dermatol. 1999;10(1):69-71

Low JC, Donachie W. A review of Listeria monocytogenes and
listeriosis. Vet ]. 1997;153:9-29.

Madjunkov M, Chaudhry S, Ito S. Listeriosis during pregnancy.
Arch Gynecol Obstet. 2017;296(2):143-52.

Maertens De Noordhout C, Devleesschauwer B, Maertens De
Noordhout A, Blocher J, Haagsma JA, Havelaar AH,
Speybroeck N. Comorbidities and factors associated with
central nervous system infections and death in non-perinatal
listeriosis: a clinical case series. BMC Infect Dis. 2016;16:256.

Mans C, Donnelly TM. Disease problems of chinchillas. In:
Quesenberry K, CarpenterJW. Ferrets, rabbits, and rodents,
3rd ed. St. Louis, MO; Saunders: 2012. p. 311-25.

www.cfsph.iastate.edu

© 2004-2019

Listeriosis

Marsh PS, Palmer JE. Bacterial isolates from blood and their
susceptibility patterns in critically ill foals: 543 cases (1991-
1998). J Am Vet Med Assoc. 2001;218(10):1608-10.

Matt CL, Ramachandran A, Allison RW, Wall CR, Dieterly AM,
Brand J. Listeria monocytogenes in an inland bearded dragon
(Pogona vitticeps). J Exot Pet Med. 2019;30:76-81.

McLane MJ, Schlipf JW Jr, Margiocco ML, Gelberg H. Listeria
associated mural and valvular endocarditis in an alpaca. J Vet
Cardiol. 2008;10(2):141-5.

McLauchlin J, Audurier A, Taylor AG. Aspects of the
epidemiology of human Listeria monocytogenes infections in
Britain 1967-1984; the use of serotyping and phage typing. J
Med Microbiol. 1986;22(4):367-77.

Morgand M, Leclercq A, Maury MM, Bracg-Dieye H, Thouvenot
P, Vales G, Lecuit M, Charlier C. Listeria monocytogenes-
associated respiratory infections: a study of 38 consecutive
cases. Clin Microbiol Infect. 2018;24(12):1339.e1-1339.e5.

Morin DE. Brainstem and cranial nerve abnormalities: listeriosis,
otitis media/interna, and pituitary abscess syndrome. Vet Clin
Food Anim. 2004;20:243-73.

Nemeth NM, Blas-Machado U, Hopkins BA, Phillips A, Butler
AM, Séanchez S. Granulomatous typhlocolitis, lymphangitis,
and lymphadenitis in a horse infected with Listeria
monocytogenes, Salmonella Typhimurium, and cyathostomes.
Vet Pathol. 2013;50(2):252-5.

Nichols M, Takacs N, Ragsdale J, Levenson D, Marquez C,
Roache K, Tarr CL. Listeria monocytogenes infection in a
sugar glider (Petaurus breviceps) - New Mexico, 2011.
Zoonoses Pub Health. 2015;62(4):254-7.

Nufez-Montero K, Leclercq A, Moura A, Vales G, Peraza J,
Pizarro-Cerda J, Lecuit M. Listeria costaricensis sp. nov. Int J
Syst Evol Microbiol. 2018;68(3):844-50.

O'Callaghan M, Mok T, Lefter S, Harrington H. Clues to
diagnosing culture negative Listeria rhombencephalitis. BMJ
Case Rep. 2012;2012.

O’Driscoll B; Gahan CG; Hill C. Adaptive acid tolerance response
in Listeria monocytogenes: Isolation of an acid-tolerant mutant
which demonstrates increased virulence. Appl. Environ.
Microbiol. 1996;62:1693-8.

Oh DH, Marshall DL. Monolaurin and acetic acid inactivation of
Listeria monocytogenes attached to stainless steel. J Food
Prot. 1996;59(3):249-52.

Orsi RH, den Bakker HC, Wiedmann M. Listeria monocytogenes
lineages: Genomics, evolution, ecology, and phenotypic
characteristics. Int J Med Microbiol. 2011;301(2):79-96.

Pagliano P, Ascione T, Boccia G, De Caro F, Esposito S. Listeria
monocytogenes meningitis in the elderly: epidemiological,
clinical and therapeutic findings. Infez Med. 2016;24(2):105-11.

Palerme J-S, Pan PC, Parsons CT, Kathariou S, Ward TJ, Jacob
ME. Isolation and characterization of atypical Listeria
monocytogenes associated with a canine urinary tract
infection. J Vet Diagn Invest. 2016:28(5) 604-7.

Parkinson TJ. Specific infectious diseases causing infertility and
subfertility in cattle. In: Noakes DE, Parkinson TJ, England
GCW. Veterinary reproduction and obstetrics. 10th ed.
Edinburgh: Saunders; 2019. p. 434-66.

page 10 of 12


http://www.cfsph.iastate.edu/

Pearce L, Smythe BW, Crawford RA, Oakley E, Hathaway SC,
Shepherd JM. Pasteurization of milk: the heat inactivation
kinetics of milk-borne dairy pathogens under commercial-type
conditions of turbulent flow. J Dairy Sci. 2012;95(1):20-35.

Perrin M, Bemer M, Delamare C. Fatal case of Listeria innocua
bacteremia. J Clin Microbiol. 2013;41:5308-9.

Picard L, Maakaroun-Vermesse Z, Hoarau C, Castelnau P,
Périvier M. Pediatric neurolisteriosis: A diagnosis to consider
even in the absence of immunodeficiency. Arch Pediatr. 2019
Mar 15. [Epub ahead of print]

Public Health Agency of Canada (PHAC). Pathogen Safety Data
Sheets: infectious substances — Listeria monocytogenes. Pathogen
Regulation Directorate, PHAC; 2011 Dec. Available at:
https://www.canada.ca/en/public-health/services/laboratory-
biosafety-biosecurity/pathogen-safety-data-sheets-risk-
assessment/Listeria-monocytogenes.html. Accessed 15 Apr 2019.

Pucci L, Massacesi M, Liuzzi G. Clinical management of women
with listeriosis risk during pregnancy: a review of national
guidelines. Expert Rev Anti Infect Ther. 2018;16(1):13-21.

Raith K, Mintener T, Vandevelde M, Oevermann A.
Encephalomyelitis resembling human and ruminant
rhombencephalitis caused by Listeria monocytogenes in a
feline leukemia virus-infected cat. J Vet Intern Med.
2010;24(4):983-5.

Rapose A, Lick SD, Ismail N. Listeria grayi bacteremia in a heart
transplant recipient. Transpl Infect Dis. 2008;10(6):434-6.

Revold T, Abayneh T, Brun-Hansen H, Kleppe SL, Ropstad EO,
Hellings RA, Sgrum H. Listeria monocytogenes associated
kerato-conjunctivitis in four horses in Norway. Acta Vet
Scand. 2015;57:76.

Richards RJ, Simon MS, Phillips CD, Lief L, Jenkins SG, Satlin
MS. Rapid detection of Listeria monocytogenes
rhombencephalitis in an immunocompetent patient by
multiplexed PCR. BMJ Case Rep. 2018 Nov 8;2018.

Rocha PR, Dalmasso A, Grattarola C, Casalone C, Del Piero F,
Bottero MT, Capucchio MT. Atypical cerebral listeriosis
associated with Listeria innocua in a beef bull. Res Vet Sci.
2013;94(1):111-4.

Rocourt J, Hof H, Schrettenbrunner A, Malinverni R, Bille J.
[Acute purulent Listeria seelingeri meningitis in an
immunocompetent adult]. Schweiz Med Wochenschr.
1986;116(8):248-51.

Rodgers SL, Cash JN, Siddig M, Ryser ET. A comparison of
different chemical sanitizers for inactivating Escherichia coli
0157:H7 and Listeria monocytogenes in solution and on
apples, lettuce, strawberries, and cantaloupe. J Food Prot.
2004;67(4):721-31.

Rothenburger JL, Bennett KR, Bryan L, Bollinger TK. Septicemic
listeriosis in wild hares from Saskatchewan, Canada. J Wildl
Dis. 2015;51(2):503-8.

Rutten M, Lehner A, Pospischil A, Sydler T. Cerebral listeriosis in an
adult Freiberger gelding. J Comp Pathol. 2006;134(2-3):249-53.

Ryser ET, Arimi SM, Donnelly CW. Effects of pH on distribution
of Listeria ribotypes in corn, hay, and grass silage. Appl
Environ Microbiol. 1997;63(9):3695-7.

Salimnia H, Patel D, Lephart PR, Fairfax MR, Chandrasekar PH.
Listeria grayi: vancomycin-resistant, gram-positive rod
causing bacteremia in a stem cell transplant recipient. Transpl
Infect Dis. 2010;12(6):526-8.

www.cfsph.iastate.edu

© 2004-2019

Listeriosis

Sangster CR. Multisystemic listeriosis in a common brushtail
possum (Trichosurus vulpecula) and two common ringtail
possums (Pseudocheirus peregrinus). Vet Pathol.
2016;53(3):677-81.

Scholing M, Schneeberger PM, van den Dries P, Drenth JP. Clinical
features of liver involvement in adult patients with listeriosis.
Review of the literature. Infection. 2007;35(4):212-8.

Scholtens RG, Brim A. Isolation of Listeria monocytogenes from
foxes suspected of having rabies. J Am Vet Med Assoc.
1964;145:466-9.

Scott PR. Clinical diagnosis of ovine listeriosis. Small Rumin Res.
2013;110:138-41.

Seehusen F, Lehmbecker A, Puff C, Kleinschmidt S, Klein S,
Baumgartner W. Listeria monocytogenes septicaemia and
concurrent clostridial infection in an adult alpaca (Lama
pacos). J Comp Pathol. 2008;139(2-3):126-9.

Sendi P, Marti E, Frohlicher S, Constantinescu MA, Zimmerli S.
Necrotizing fasciitis due to Listeria monocytogenes. Clin
Infect Dis. 2009;48(1):138-9.

Shivaprasad HL, Kokka R, Walker RL. Listeriosis in a cockatiel
(Nymphicus hollandicus). Avian Dis. 2007;51(3):800-4.

Shomer NH, Holcombe H, Harkness JE. Biology and diseases of
guinea pigs. In: Fox JG, Anderson LC, Otto GM, Pritchett-
Corning KR, Whary MT. Laboratory animal medicine, 3rd ed.
San Diego: Academic Press; 2015. p. 247-82.

Sim JS, Kim MJ, Jung JH, Kim H, Baek SH, Sohn JW, Yoon YK.
Nosocomial empyema caused by a rare serotype, serotype 4c,
of Listeria monocytogenes in a patient with rheumatoid
arthritis and chronic kidney disease: A case report and review
of the literature. J Infect Chemother. 2015;21(11):824-7.

Snapir YM, Vaisbein E, Nassar F. Low virulence but potentially
fatal outcome-Listeria ivanovii. Eur J Intern Med.
2006;17(4):286-7.

Stein H, Stessl B, Brunthaler R, Loncaric I, Weissenbdck H,
Ruczizka U, Ladinig A, Schwarz L. Listeriosis in fattening
pigs caused by poor quality silage - a case report. BMC Vet
Res. 2018;14(1):362.

Sturgess CP. Listerial abortion in the bitch. Vet Rec. 1989;124(7):177.

Tang MJ, Zhou S, Zhang XY, Pu JH, Ge QL, Tang XJ, Gao YS.
Rapid and sensitive detection of Listeria monocytogenes by
loop-mediated isothermal amplification. Curr Microbiol.
2011;63(6):511-6.

Thompson H, Taylor DJ, Philbey AW. Fatal mesenteric
lymphadenitis in cattle caused by Listeria monocytogenes. Vet
Rec. 2009;164(1):17-8.

Tiri B, Priante G, Saraca LM, Martella LA, Cappanera S,
Francisci D. Listeria monocytogenes brain abscess:
controversial issues for the treatment-two cases and literature
review. Case Rep Infect Dis. 2018;2018:6549496.

Toaff R, Krochik N, Rabinovitz M. Genital listeriosis in the male.
Lancet 1962;2:482-3.

TodeschiniG, Friso L, Lombardi S, CasarilM, Fontana R,
Corrocher R. A case of Listeria murrayi/grayi bacteremia in a
patient with advanced Hodgkin’s disease. Eur J Clin Microbiol
Infect Dis. 1998;17(11):808-10.

Uno S, Hase R, Toguchi A, Otsuka Y, Hosokawa N.
Pyelonephritis with bacteremia caused by Listeria
monocytogenes: A case report. J Infect Chemother.
2017;23(2):111-3.

page 11 of 12


http://www.cfsph.iastate.edu/
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Listeria-monocytogenes.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Listeria-monocytogenes.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/Listeria-monocytogenes.html

U.S. Food and Drug Administration (FDA). Foodborne pathogenic
microorganisms and natural toxins handbook [monograph
online]. FDA; 2003 Jan. Listeria monocytogenes. Available at:
http://www.cfsan.fda.gov/~mow/chap4.html.* Accessed 5
Aug 2004.

Vazquez-Boland JA, Krypotou E, Scortti M. Listeria placental
infection. MBio. 2017;8.pii: €00949-17.

Venkitanarayanan KS, Lin CM, Bailey H, Doyle MP. Inactivation
of Escherichia coli 0157:H7, Salmonella enteritidis, and
Listeria monocytogenes on apples, oranges, and tomatoes by
lactic acid with hydrogen peroxide. J Food Prot.
2002;65(1):100-5.

Wagner M, Melzner D, Bago Z, Winter P, Egerbacher M,
Schilcher F, Zangana A, Schoder D. Outbreak of clinical
listeriosis in sheep: evaluation from possible contamination
routes from feed to raw produce and humans. J Vet Med B
Infect Dis Vet Public Health. 2005;52(6):278-83.

Walker JK, Morgan JH, McLauchlin J, Grant KA, Shallcross JA.
Listeria innocua isolated from a case of ovine
meningoencephalitis. Vet Microbiol. 1994;42:245-53.

Walland J, Lauper J, Frey J, Imhof R, Stephan R, Seuberlich T,
Oevermann A. Listeria monocytogenes infection in ruminants:
Is there a link to the environment, food and human health? A
review. Schweiz Arch Tierheilkd. 2015;157(6):319-28.

Wang Y, Wang Y, Xu H, Dai H, Meng S, Ye C. Rapid and
sensitive detection of Listeria ivanovii by loop-mediated
isothermal amplification of the smcL gene. PLoS One.
2014;9(12):e115868.

Warner SL, Boggs J, Lee JK, Reddy S, Banes M, Cooley J.
Clinical, pathological, and genetic characterization of Listeria
monocytogenes causing sepsis and necrotizing typhlocolitis
and hepatitis in a foal. J Vet Diagn Invest. 2012;24(3):581-6.

Warriner K, Namvar A. What is the hysteria with Listeria? Trends
Food Sci Tech. 2009;20:245-54.

Weinstein KB. Listeria monocytogenes [online]. eMedicine.com;
2018. Available at:
https://emedicine.medscape.com/article/220684-overview.
Accessed 20 Apr 2019.

Weinstein RA. New and emerging pathogens: watching our food
and water [online]. In: 39th Interscience Conference on
Antimicrobial Agents and Chemotherapy; 1999 Sept 26-29;
San Francisco, CA. Available at: http://www.medscape.com/
viewarticle/429998.* Accessed 5 Aug 2004.

Whitehead CE, Bedenice D. Neurologic diseases in llamas and
alpacas. Vet Clin Food Anim. 2009;25:385-405.

Wiedmann M, Mobini S, Cole JR Jr, Watson CK, Jeffers GT,
Boor KJ. Molecular investigation of a listeriosis outbreak in
goats caused by an unusual strain of Listeria monocytogenes. J
Am Vet Med Assoc. 1999;215(3):369-71, 340.

Wilkerson MJ, Melendy A, Stauber E. An outbreak of listeriosis
in a breeding colony of chinchillas. J Vet Diagn Invest.
1997;9(3):320-3.

World Organization for Animal Health (OIE). Manual of
diagnostic tests and vaccines for terrestrial animals [online].
Paris: OIE; 2018. Listeria monocytogenes. Available at:
http://www.oie.int/fileadmin/Home/eng/Health_standards/tah
m/3.09.06_LISTERIA _MONO.pdf. Accessed 15 Apr 2019..

www.cfsph.iastate.edu © 2004-2019

Listeriosis

Zelenik K, Avbersek J, Pate M, Lusicky M, Krt B, Ocepek M,
Zdovc |. Cutaneous listeriosis in a veterinarian with the
evidence of zoonotic transmission--a case report. Zoonoses
Public Health. 2014;61(4):238-41.

Zundel E, Bernard S. Listeria monocytogenes translocates
throughout the digestive tract in asymptomatic sheep. J Med
Microbiol. 2006;55(Pt 12):1717-23.

*Link is defunct

page 12 of 12


http://www.cfsph.iastate.edu/
https://emedicine.medscape.com/article/220684-overview
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/3.09.06_LISTERIA_MONO.pdf
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/3.09.06_LISTERIA_MONO.pdf

	Listeriosis
	Importance
	Etiology
	Species Affected
	Zoonotic potential

	Geographic Distribution
	Transmission
	Disinfection

	Infections in Animals
	Incubation Period
	Clinical Signs
	Ruminants
	Other mammals
	Birds
	Reptiles

	Post Mortem Lesions  Click to view images
	Birds

	Diagnostic Tests
	Treatment
	Control
	Disease reporting
	Prevention

	Morbidity and Mortality

	Infections in Humans
	Incubation Period
	Clinical Signs
	Diagnostic Tests
	Treatment
	Prevention
	Morbidity and Mortality

	Internet Resources
	Acknowledgements
	References

