Infectious Disease CONSULT

Listeria infection in pregnancy:
A potentially serious
foodborne illness

In pregnant women and immunocompromised individuals,
listeriosis can be devastating, and it poses major danger to

the developing fetus

Krystal Stennett, BS, and Patrick Duff, MD

CASE Pregnant patient with concerning

symptoms of infection

A 28-year-old primigravid woman at 26 weeks’

gestation requests evaluation because of a

3-day history of low-grade fever (38.3 °C), chills,

malaise, myalgias, pain in her upper back, nau-

sea, diarrhea, and intermittent uterine contrac-

tions. Her symptoms began 2 days after she and

her husband dined at a local Mexican restau-

rant. She specifically recalls eating unpasteur-

ized cheese (queso fresco). Her husband also is

experiencing similar symptoms.

e What is the most likely diagnosis?

e What tests should be performed to confirm
the diagnosis?

e Does this infection pose a risk to the fetus?

e How should this patient be treated?
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isteriosis, a potentially serious food-

borne illness, is an unusual infection

in pregnancy. It can cause a num-
ber of adverse effects in both the pregnant
woman and her fetus, including fetal death
in utero. In this article, we review the micro-
biology and epidemiology of Listeria infec-
tion, consider the important steps in diag-
nosis, and discuss treatment options and
prevention measures.

The causative organism
in listeriosis
Listeriosis is caused by Listeria monocyto-
genes, a gram-positive, non-spore-forming
bacillus. The organism is catalase positive
and oxidase negative, and it exhibits tum-
bling motility when grown in culture. It can
grow at temperatures less than 4 °C, which
facilitates foodborne transmission of the bac-
terium despite adequate refrigeration. Of the
13 serotypes of L monocytogenes, the 1/2a,
1/2b, and 4b are most likely to be associated
with human infection. The major virulence
factors of L monocytogenes are the intern-
alin surface proteins and the pore-forming
listeriolysin O (LLO) cytotoxin. These factors
enable the organism to effectively invade
host cells.!

The pathogen uses several mechanisms to
evade gastrointestinal defenses prior to entry
into the bloodstream. It avoids destruction
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in the stomach by using proton pump inhibi-
tors to elevate the pH of gastric acid. In the duo-
denum, it survives the antibacterial properties
of bile by secreting bile salt hydrolases, which
catabolize bile salts. In addition, the cytotoxin
listeriolysin S (LLS) disrupts the protective bar-
rier created by the normal gut flora. Once the
organism penetrates the gastrointestinal barri-
ers, it disseminates through the blood and lym-
phatics and then infects other tissues, such as
the brain and placenta.'?

Pathogenesis of infection

The primary reservoir of Listeria is soil and
decaying vegetable matter. The organism also
has been isolated from animal feed, water,
sewage, and many animal species. With rare
exceptions, most infections in adults result
from inadvertent ingestion of the organism
in contaminated food. In certain high-risk
occupations, such as veterinary medicine,
farming, and laboratory work, infection of
the skin or eye can result from direct contact
with an infected animal.?

Of note, foodborne illness caused by Lis-
teria has the third highest mortality rate of
any foodborne infection, 16% compared with
35% for Vibrio vulnificus and 17% for Clos-
tridium botulinum.*>® The principal foods
that have been linked to listeriosis include:

« soft cheeses, particularly those made from
unpasteurized milk

o melon

e hotdogs

o lunch meat, such as bologna

« deli meat, especially chicken

o canned foods, such as smoked seafood,
and paté or meat spreads that are labeled
“keep refrigerated”

o unpasteurized milk

e sprouts

e hummus.

In healthy adults, listeriosis is usually a
short-lived illness. However, in older adults,
immunocompromised patients, and preg-
nant women, the infection can be devastat-
ing. Infection in the pregnant woman also
poses major danger to the developing fetus
because the organism has a special predilec-
tion for placental and fetal tissue."**
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Immunity to Listeria infection depends
primarily on T-cell lymphokine activation of
macrophages. These latter cells are responsi-
ble for clearing the bacterium from the blood.
As noted above, the principal virulence fac-
tor of L monocytogenes is listeriolysin O, a
cholesterol-dependent cytolysin. This sub-
stance induces T-cell receptor unresponsive-
ness, thus interfering with the host immune
response to the invading pathogen.'**

Clinical manifestations

of listeriosis

Listeria infections may present with various
manifestations, depending on the degree of
exposure and the underlying immunocom-
petence of the host (FIGURE). In its most
common and simplest form, listeriosis pres-
ents as a mild to moderate gastroenteritis
following exposure to contaminated food.
Symptoms typically develop within 24 hours
of exposure and include fever, myalgias,
abdominal or back pain, nausea, vomiting,
and diarrhea.’

Conversely, in immunocompromised
patients, including pregnant women, liste-
riosis can present as life-threatening sepsis
and/or central nervous system (CNS) infec-
tion (invasive infection). In this clinical set-
ting, the mean incubation period is 11 days.
The manifestations of CNS infection include
meningoencephalitis, cerebritis, rhomben-
cephalitis (infection and inflammation of
the brain stem), brain abscess, and spinal
cord abscess.®

In addition to these 2 clinical pre-
sentations, listeriosis can cause unusual
focal infections as illustrated in the FIGURE.
Some of these infections have unique clini-
cal associations. For example, skin or eye
infections may occur as a result of direct
inoculation in veterinarians, farmers, and
laboratory workers. Listeria peritonitis may
occur in patients who are receiving peri-
toneal dialysis and in those who have cir-
rhosis. Prosthetic joint and graft infections,
of course, may occur in patients who have
had invasive procedures for implantation of
grafts or prosthetic devices.®
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FiIGURE Spectrum of clinical illness due to Listeria monocytogenes

Mild gastroenteritis

Moderately severe
gastroenteritis

Abbreviation: CNS, central nervous system.

Unusual focal infections?

Life-threatening sepsis
or CNS infection

aUnusual focal infections include skin or eye infections, biliary tract infection, peritonitis, lymphadenitis, pneumonia, empyema, myocarditis, endocarditis, septic arthritis,
osteomyelitis, prosthetic joint infection, necrotizing fasciitis, arteritis, and prosthetic graft infection.

Listeriosis is especially dangerous in
pregnancy because it not only can cause seri-
ous injuryto the mother and even death butit
also may pose a major risk to fetal well-being.
Possible perinatal complications include
fetal death; preterm labor and delivery; and
neonatal sepsis, meningitis, and death.>®

Making the diagnosis

Diagnosis begins with a thorough and
focused history to assess for characteristic
symptoms and possible Listeria exposure.
Exposure should be presumed for patients
who report consuming high-risk foods, espe-
cially foods recently recalled by the US Food
and Drug Administration.

In the asymptomatic pregnant patient,
diagnostic testing can be deferred, and
the patient should be instructed to return
for evaluation if symptoms develop within
2 months of exposure. However, symptom-
atic, febrile patients require testing. The most
valuable testing modality is Gram stain and
culture of blood. Gram stain typically will
show gram-positive pleomorphic rods with
rounded ends. Amniocentesis may be indi-
cated if blood cultures are not definitive.
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Meconium staining of the amniotic fluid and
a positive Gram stain are highly indicative
of fetal infection. Cultures of the cerebrospi-
nal fluid are indicated in any individual with
focal neurologic findings. Stool cultures are
rarely indicated.

When obtaining any of the cultures noted
above, the clinician should alert the microbi-
ologist of the concern for listeriosis because
L monocytogenes can be confused with com-
mon contaminants, such as diphtheroids.>*®

Treatment and follow-up

The treatment of listeriosis in pregnancy
depends on the severity of the infection
and the immune status of the mother. The
TABLE (page 24) offers several different clini-
cal scenarios and the appropriate treatment
for each. As noted, several scenarios may
require cultures of the blood, cerebrospinal
fluid, and amniotic fluid.”**

Following treatment of the mother,
serial ultrasound examinations should be
performed to monitor fetal growth, CNS
anatomy, placental morphology, amniotic
fluid volume, and umbilical artery Doppler
velocimetry. In the presence of fetal growth
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TaBLE Management of listeriosis in pregnant women?*:1°

Clinical scenario

Management

Presumptive exposure and asymptomatic ¢ No cultures should be performed and no antibiotic treatment is indicated.
e Patient should be re-evaluated if symptoms develop.

Presumptive exposure, afebrile, mild illness fe Oral amoxicillin, 875 mg twice daily or 500 mg 3 times daily for 7 days.?

Symptomatic febrile iliness e Perform blood cultures.

e |f CNS symptoms are present, perform lumbar puncture.
i o If mother appears septic, obtain amniotic fluid for Gram stain and culture.
e Hospitalize and treat with intravenous ampicillin 2 g every 4 hours.”
e |f cultures are negative, complete 7-day course of therapy with oral amoxicillin,
875 mg twice daily or 500 mg 3 times daily.
¢ |f blood cultures are positive, continue intravenous treatment for 14 days.
e Patients with positive cultures of the CSF should be treated for a minimum of

3-4 weeks. If bacterial endocarditis is suspected or confirmed, treatment should

be extended for 4-6 weeks.

°If patient is allergic to penicillin, administer trimethoprim-sulfamethoxazole double strength 1 tablet twice daily for 7 days.

bIf patient is allergic to penicillin, administer intravenous trimethoprim-sulfamethoxazole 10-20 mg/kg per day (based on the trimethoprim component). Divide into 2—4 doses. Use the higher
end of the dosing range for the more severely ill patient. If the patient is also allergic to sulfonamide antibiotics, the recommended alternative is meropenem 2 g intravenously every 8 hours.

Abbreviations: CNS, central nervous system; CSF, cerebrospinal fluid.
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measures to
prevent Listeria
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include avoiding

all products made
from unpasteurized
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restriction, oligohydramnios, or abnormal
Doppler velocimetry, biophysical profile
testing should be performed. After delivery,
the placenta should be examined carefully
for histologic evidence of Listeria infection,
such as miliary abscesses, and cultured for
the bacterium.™

Prevention measures

Conservative measures for prevention of Lis-

teria infection in pregnant women include

the following™'2:

o Refrigerate milk and milk products at 40 °F
(4.4°C).

o Thoroughly cook raw food from animal
sources.

o Wash raw vegetables carefully before eating.

o Keep uncooked meats separate from
cooked meats and vegetables.

e Do not consume any beverages or foods
made from unpasteurized milk.

o After handling uncooked foods, carefully
wash all utensils and hands.

o Avoid all soft cheeses, such as Mexican-
style feta, Brie, Camembert, and blue
cheese, even if they are supposedly made
from pasteurized milk.

o Reheat until steaming hot all leftover foods
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or ready-to-eat foods, such as hot dogs.
Do not let juice from hot dogs or lunch
meat packages drip onto other foods, uten-
sils, or food preparation surfaces.

Do not store opened hot dog packages in
the refrigerator for more than 1 week. Do
not store unopened packages for longer
than 2 weeks.

Do not store unopened lunch and deli
meat packages in the refrigerator for lon-
ger than 2 weeks. Do not store opened
packages for longer than 3 to 5 days.

If other immunosuppressive conditions are
present in combination with pregnancy,
thoroughly heat cold cuts before eating.

Do not eat raw or even lightly cooked
sprouts of any kind. Cook sprouts thor-
oughly. Rinsing sprouts will not remove
Listeria organisms.

Do not eat refrigerated paté or meat
spreads from a deli counter or the refriger-
ated section of a grocery store.

Canned or shelf-stable paté and meat
spreads are safe to eat, but be sure to refrig-
erate them after opening the packages.

Do not eat refrigerated smoked seafood.
Canned or shelf-stable seafood, particu-
larly when incorporated into a casserole, is
safe to eat.

CONTINUED ON PAGE 26
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Key points on listeriosis

e Listeriosis is primarily a foodborne illness caused by Listeria monocytogenes,

a gram-positive bacillus.

e Pregnant women, particularly those who are immunocompromised, are especially

susceptible to Listeria infection.

e Foods that pose particular risk of transmitting infection include fresh unpasteurized
cheeses, processed meats such as hot dogs, refrigerated paté and meat spreads,
refrigerated smoked seafood, unpasteurized milk, and unwashed raw produce.

¢ The infection may range from a mild gastroenteritis to life-threatening sepsis and meningitis.

e Listeriosis may cause early and late-onset neonatal infection that presents as either

meningitis or sepsis.

e Blood and amniotic fluid cultures are essential to diagnose maternal infection. Stool

cultures usually are not indicated.

e Mildly symptomatic but afebrile patients do not require treatment.

e Febrile symptomatic patients should be treated with either intravenous ampicillin or

trimethoprim-sulfamethoxazole.

o Eat cut melon immediately. Refrigerate
uneaten melon quickly if not eaten. Dis-
card cut melon that is left at room temper-
ature for more than 4 hours.

CASE Diagnosis made and prompt

treatment initiated

The most likely diagnosis in this patient is liste-
riosis. Because the patient is moderately ill and
experiencing uterine contractions, she should
be hospitalized and monitored for progres-
sive cervical dilation. Blood cultures should be
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