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Abstract: Listeria monocytogenes, a Gram-positive bacterium, is responsible for human listeriosis. Infection with Listeria 
has been associated with the consumption of contaminated and/or inadequately cooked food, particularly dairy products, 
leafy vegetables, fish, and meat. The main clinical manifestations include diarrhea, nausea and vomiting, which are 
usually followed by fever and flu-like symptoms. 

Listeriosis affects pregnant women in about one in seven (14%) cases. They are approximately 10 times more likely to catch 
the disease than the general population. Although Listeria infection during pregnancy is usually uncomplicated for the 
mother, fetal and neonatal infection can be severe and fatal. Animal studies have shown a dose-response relationship between 
L. monocytogenes bacterial load and adverse pregnancy outcome, mainly pregnancy loss. Fetal and neonatal infection occurs 
through the transplacental passage of the bacterium or through exposure in the perinatal period. In pregnant women Listeria 
infection was associated with fetal loss, preterm birth, neonatal infection or neonatal death. Blood culture is the principal 
diagnostic tool and the antibiotic of choice for the treatment of listeriosis is penicillin, with high doses injected intravenously 
for at least 14 days. In case of suspected or confirmed maternal listeriosis, a program of fetal surveillance should be 
implemented. Common fetal ultrasound findings in listeria infection include non-immune hydrops, intracranial calcifications, 
and intrauterine fetal demise. Strategies for the prevention of listeriosis, including avoiding unpasteurized dairy products, 
uncooked food and leftover food, have significantly decreased the number of cases of infection. Prevention in pregnant 
women can be achieved by sticking to prophylactic measures and strict diet recommendations. 
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INTRODUCTION 

 Listeriosis is predominantly a food borne disease which 
mostly affects people with a compromised immune system, 
older people, pregnant women and newborns. Maternal 
infection from Listeria monocitogenes can significantly 
influence fetal and neonatal outcome, since it can cause early 
and late fetal loss, preterm delivery and neonatal sepsis. We 
have performed a mini review of literature on this topic. 
Potential articles were identified by searching PubMed, ISI 
Web of Science, and SCOPUS databases. We searched for 
“maternal listeriosis”, “fetal listeriosis”, “listeria infection in 
pregnancy”, “listeria infection in newborns”, “early onset 
listeriosis” and “late onset listeriosis”. All epidemiological 
studies, as well as case-control studies, case-cohort studies, 
case reports, and case series published until December 2014 
were eligible for inclusion in the review. 

EPIDEMIOLOGY AND PATHOGENESIS 

 There are multiple species of Listeria including L. 
monocytogenes, L. fleischmannii, L. welshimeri, L. innocua,  
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L. marthii L. ivanovii, L. seeligeri, L. grayi and L. murrayi 
[1-3]. But among these different species only L. 
monocytogenes has been found to be implicated in human 
disease. It is a ubiquitous aerobic and facultative anaerobic, 
gram-positive and motile bacillus. L. monocytogenes 
includes 16 servovars, but only type 4b seems to be 
responsible for food borne listeriosis [3]. The bacillus grows 
between 30-37°C and has the ability to multiply at 
commonly set refrigerator temperatures (4-10 °C). This 
capacity is responsible for its transmission through the 
consumption of food products [4, 5]. The bacillus can be 
eliminated by pasteurization. L. monocytogenes tolerates 
both high and low temperatures as well as high salt 
concentrations, although it may be eliminated by using some 
disinfecting agents. This capacity to adapt to different 
conditions allows it to be present in different locations, 
including water, soil, dust, liquid waste, animal feeds and 
animal waste [6]. Animals may be infected by spoiled silage 
[7-11]. Listeriosis is commonly acquired through the 
ingestion of contaminated food [12], including dairy 
products derived from unpasteurized milk (especially soft 
cheese) [13] and ready-to-eat meat dishes, such as meat paté 
[14], pork tongue in jelly [15], turkey delicatessen meat [16], 
hot dogs [17]. Colonization of the gastrointestinal (GI) tract 
by L. monocytogenes may be transitory and can be detected 
in 5-15% of normal adult stool samples. Other colonization 
sites are represented by the pharynx, vagina and cervix [3-5, 
18]. The Center for Disease Control and Prevention (CDC) 
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estimates that in 2013, the incidence of listeriosis in the 
United States was 0.26 cases per 100,000 individuals [19] 
and compared to 1996-1998, it had declined by about 42% 
by 2012 [20]. In 2012, the incidence of reported Listeria 
infections in Europe was 0.41 per 100,000 people, with a 
statistically increasing trend in the period 2008-2012, though 
only slowly increasing [21]. Possible explanations of these 
differences can be found in different food habits, such as the 
decreased concentration of salt in prepared foods and the 
tendency to purchase food from small local food stores and 
convenience stores in Europe [22, 23]. 
 According to CDC, Listeriosis affects pregnant women in 
about one in seven (14%) cases; they are approximately 10 
times more likely than the general population to catch the 
disease [24]. In particular, pregnant Hispanic women 
represent an ethnicity at risk, probably because of certain 
food at risk of contamination [6, 25]. In fact, they are about 
24 times more predisposed to being infected than the general 
population [24]. 
 Other categories at risk are represented by adults over 65 
years and people with a weakened immune system [26]. 
Since the immune response to Listeria infection is mostly 
cell mediated, people with compromised cell-mediated 
immunity, such as patients with HIV-infection associated 
immunosuppression or patients who underwent organ 
transplantation and pregnant women are more likely to catch 
listeriosis [27, 28]. 
 The oral bacterial load seems to be 104 -106 organisms 
per each gram of ingested food [29], while the incubation 
period is approximately between 2 and 6 weeks [3, 4]. Some 
drugs such as H2 blockers, antacids and laxatives have been 
shown to promote the disease [5, 30], as well as iron and 
hemochromatosis [5]. After penetrating the mucosal barrier 
of the GI tract, the bacterium spreads hematogenously to the 
other organs, preferring the Central Nervous System (CNS) 
and the placenta [3]. 

CLINICAL MANIFESTATIONS 

 Maternal infection may be asymptomatic in 29% of cases 
[31]. The most frequent clinical manifestations include 
diarrhea, nausea and vomiting, which are usually followed 
by fever and flu-like symptoms such as headache, myalgia, 
and backache [31-34]. Sepsis can occur in patients with a 
deficient immune system. Symptoms of sepsis include fever, 
GI symptoms and malaise and it can lead to adult respiratory 
distress syndrome (ARDS), disseminated intravascular 
coagulation (DIC), and multi-organ system failure [2-5]. 
CNS disease also occurs in immunocompromised patients 
and it is usually represented by meningitis. If the brainstem 
is involved, literal rhombencephalitis occurs. It is rare and 
represents a particularly severe form of infection, with high 
mortality and frequent sequelae [6]. Clinical manifestations 
include 3-5 days of fever, nausea, vomiting and headache 
and can lead to coma in the immunosuppressed population or 
in patients over 65 years [3, 30]. Subsequent clinical 
manifestations include nuchal rigidity (in 50% of the cases), 
hemiparesis, cranial nerve deficits, cerebellar signs, 
unconsciousness and sensory loss [4, 5]. CNS infection can 
also lead to brain abscesses in approximately 10% of cases 
[4, 5]. Listerial endocarditis usually affects patients with a 

damaged native cardiac valve or prosthetic valve. It has a 
mortality rate of 50% and infection involves preferentially 
left-sided valves, often becoming a source of systemic 
emboli [3, 4]. Other clinical manifestations of human 
listeriosis include pericarditis, pleuritis, osteomyelitis, 
hepatitis, cholecystitis, splenic abscess, peritonitis, 
endophthalmitis and conjunctivitis. They may be caused by 
septic emboli of listerial endocarditis [2, 3]. 

PREGNANCY COMPLICATIONS 

 Pregnant women represent a population at risk for 
listeriosis since cell-mediated immunity is moderately 
depressed during pregnancy [3]. Listeriosis may appear at all 
stages of gestation but is most common in the last trimester. 
Maternal infection may be asymptomatic or may present flu-
like symptoms such as fever, headache, myalgia and 
backache, commonly preceded by GI symptoms [31-33]. 
 Although often uncomplicated, fetal and neonatal 
infections may lead to severe consequences. Animal studies 
on guinea pigs, rhesus monkeys, and mice showed a dose-
response relationship between increasing bacterial load and 
adverse pregnancy outcome, mainly pregnancy loss [35-37]. 
Bacteremia causes transplacental infection, which may lead 
to spontaneous abortion, fetal death, premature rupture of 
membranes, premature labor, chorioamnionitis, or neonatal 
infection [3]. Intrauterine infection presents with common 
symptoms of Listeria infection accompanied by bloody 
vaginal discharge [38, 39]. The placenta represents a site of 
choice for the bacterium: after the infection, it becomes a 
reservoir for re-infection. Animal experiments on a pregnant 
guinea pig showed that the infected placenta becomes a 
source of infection for other organs until it is expelled 
According to the authors, “spontaneous abortion and 
prematurity can be regarded as survival mechanisms for the 
mother” [40]. Robbins et al. analyzed cultures of first 
trimester human placental explants demonstrating that the 
syncytiotrophoblast was highly resistant to L. 
monocytogenes and the extravillous cytotrophoblasts 
represents “the main portal of entry into the placenta” [41]. 
In case of human infections, histological examination of the 
placenta may show signs of chorioamnionitis, vasculitis, 
funisitis, and acute villitis with abscesses [42]. The abscesses 
are usually multiple, well circumscribed, gray and solid. 
Gram and Silver impregnation stains can be used to identify 
the organism [3]. Fetal infection usually occurs through the 
transplancental passage of the microorganism. Other 
possible routes of transmission are represented by ascending 
infection through intact membranes or during vaginal 
delivery. Moreover nosocomial infection may occur after 
birth [3]. The infection affects the fetus in more than 90% of 
cases of maternal listeriosis; perinatal mortality includes 
fetal loss or neonatal death with a frequency of 
approximately 29% [3, 43]. In a case series of 722 cases of 
Listeria infection during pregnancy the spontaneous abortion 
rate was 10-20%, intrauterine fetal death occurred in 
approximately 11% of cases and fetal distress rate was 34% 
[31]. Infection that occurs before 20 weeks of gestation 
usually causes fetal death, while after 20 weeks it results in 
preterm labor in 50% of cases. The amniotic fluid is 
meconium stained in 75% of cases of maternal infection, 
particularly at early gestation, probably due to the ingestion 
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of infected fluid, which causes fetal enteritis [31, 44]. In a 
case series of women with positive cervical cultures for L. 
monocitogenes, these patients seemed to have a higher risk 
of recurrent abortion [45], although other studies failed to 
confirm these findings [18, 46-48]. Discordant infection can 
occur in twin pregnancy [49, 50]: the infected twin is 
commonly in the presenting position and this can be related 
to the ascending route of infection from the vagina [51]. In 
case of suspected or confirmed maternal listeriosis, a 
program of fetal surveillance should be implemented, 
including periodic cardiotocography and ultrasound 
examinations according to gestational age. The most 
frequently described antenatal symptoms are reduced fetal 
movements, an abnormal fetal heart rate trace, non-immune 
hydrops, intracranial calcifications and intrauterine fetal 
demise [52]. A case report also found the fetal ultrasound 
findings to include mild ascites, dilated gallbladder, and 
echogenic and dilated loops of the small bowel [53]. In case 
of suspected fetal listeriosis, amniotic fluid and cervical 
cultures may be useful [53, 54]. 

NEONATAL INFECTION 

 The incidence of neonatal listeriosis is approximately 8.6 
every 100,000 live births [6, 55] and may be caused by 
ascending infection, transplacental passage of the organism 
or by inhalation of amniotic fluid [56, 57]. Moreover, 
nosocomial cross-infection has been reported [58, 59]. 
Clinical manifestations of neonatal listeriosis are similar to 
those of group B streptococcal infection and mortality rate is 
estimated to be between 20 and 60% [14, 31, 60, 61]. 
Neonatal infection occurs in 68% of the cases of maternal 
infection; a complete recovery may follow in approximately 
68% of these cases, while long term sequelae can be 
observed in 12.7% of cases [31]. There are two forms of 
neonatal disease: early-onset disease (EOD) and late-onset 
disease (LOD). EOD occurs within one week from delivery 
but usually symptoms appear within 2 days after birth [62]. 
It is probably caused by intrauterine infection and associated 
with chorioamnionitis and preterm delivery. Septicemia is 
the most common clinical manifestation (81-88%), but 
meningitis (24%) and respiratory distress or pneumonia 
(38%) can occur [6, 44, 63]. A particular form of EOD is 
granulomatosis infantiseptica, which is characterized by 
abscesses and granulomas on the skin and in the visceral 
organs [3, 64]. LOD is usually diagnosed between five days 
and two or more weeks post-partum, commonly in neonates 
born at term. Transmission probably occurs during the 
passage through the birth canal or through nosocomial 
infection [5, 6, 30]. Septicemia (17-95%) and meningitis 
(67-93%) are the most common clinical manifestations [65, 
66]. 

DIAGNOSIS AND MANAGEMENT OF MATERNAL 
LISTERIOSIS 

 Maternal listeriosis may be difficult to diagnose, since 
clinical manifestations are not specific. Listeriosis may be 
suspected in pregnancy in case of fever or gastroenteritis 
where routine cultures turn out to be negative. Laboratory 
tests may show a leucocytosis, rather than a monocytosis. 
The isolation of the organism from a sterile site such as 

blood, spinal fluid, amniotic fluid or placenta [31, 33] allows 
to confirm the diagnosis. L. monocytogenes usually grows in 
culture within 24-36 hours; it can be revealed with Gram 
stain and it appears on microscopy in characteristic 
‘‘tumbling’’ motion [6]. A negative culture does not rule out 
infection in the presence of strong clinical suspicion. Gram 
positive bacteria can be observed in the amniotic fluid, 
which is usually meconium stained [67]. Serological tests are 
usually not recommended by CDC [68]. Magnetic resonance 
imaging (MRI) can reveal CNS infection [3]. In 2014 the 
American College of Obstetricians and Gynecologists 
(ACOG) published a Committee Opinion providing a series 
of recommendations for confirmed or suspected cases of 
Listeria infection in pregnant women [32]. On the basis of 
these recommendations, no diagnostic exam or medical 
therapy is recommended for an asymptomatic patient who 
has consumed a product suspected to be contaminated by 
Listeria. Therefore, these pregnant women should be advised 
to inform their doctor of the onset of typical symptoms 
within 2 months. Fetal surveillance should be conducted as 
usual. In case of a pregnant woman with a presumptive 
exposure to Listeria and who has flu-like or GI symptoms 
but has no fever, an expectant management may be 
conducted or blood culture may be performed. In case of 
positive blood culture for L. monocitogenes, standard 
antimicrobial treatment for listeriosis would be advisable and 
initiating a program of fetal surveillance should be 
considered. In a symptomatic patient with a fever above 
38.1°C (100.6°F), a blood culture should be performed and 
antibiotic treatment should be simultaneously started. 
Moreover, placental cultures are advisable after delivery 
[32]. ACOG recommend high-doses of intravenous 
ampicillin for the treatment of listeriosis, with at least 6 
g/day, for nonallergic patients. Ampicillin therapy should be 
administered for at least 14 days [32, 69]. Gentamicin has a 
synergic action with ampicillin [70] and may be added to the 
treatment regimen, but its use is not universally 
recommended due to its toxic effects [32]. Trimethoprim 
with sulfamethoxazole is recommended in patients allergic 
to penicillin [69]. Since the CDC considers listeriosis a 
notifiable disease, health care providers should report the 
case of a confirmed listerial infection to their local public 
health departments. A program of fetal surveillance 
(including ultrasound examinations and cardiotocography on 
the base of gestational age) should be started in these 
categories of patients, although no precise recommendations 
are stated for such testing [32]. 

PREVENTION OF MATERNAL LISTERIOSIS 

 From the institutional point of view, listeriosis is part of 
the group of diseases for which surveillance networks on 
food safety have been established both in the US and Europe 
and it has been listed for mandatory notification in many 
countries [71]. These networks, aimed at detecting outbreaks 
and determining the cause, allow to take the necessary 
measures to prevent the diffusion of the disease. No vaccine 
for Listeria is currently available [6]. The general 
recommendations for the prevention of listeria infection 
include those suggested for the prevention of other food 
borne infections. CDC has issued general recommendations 
on how to prevent Listeria infection in common population 
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and some further recommendations for high risk subjects, 
including pregnant women [72]. These recommendations are 
listed in Table 1 and include general food safety, hygiene, 
high-risk foods to avoid during pregnancy, proper food 
preparation and storage. They should be discussed at the first 
prenatal visit. 

CONCLUSION 

 Listeriosis is a food borne infection caused by the 
consumption of contaminated food and L. monocytogenes 
represents the etiologic agent. The most frequently involved 
foods include ready-to-eat preparations or products derived 
from unpasteurized milk. Pregnant women represent a 
population at risk for listeriosis. Although maternal infection 
is often asymptomatic or paucisymptomatic, the 
consequences for the baby may be very severe. From the 
first prenatal visit pregnant women should be taught to avoid 
high risk foods and to follow routine hygienic measures. All 
febrile episodes occurring during pregnancy should not be 
underestimated and need to be investigated. Obstetricians 
and family doctor should be familiar with the management 
of Listeria infection, since in case of maternal infection a 
prompt diagnosis and an adequate treatment are necessary to 
prevent possible maternal, fetal and neonatal consequences. 
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