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Abstract

Listeria monocytogenes is a Gram-positive intracellular, aerobic, and facultative anaerobic
bacteria that is mostly transferred to humans through food. Thousands of people have died as a
result of listeriosis outbreaks. Although LM can occur in asymptomatic pregnant women, fetal
infection is a dangerous illness that can result in early birth, abortion, sepsis, CNS involvement, or
even death. If a pregnant woman experiences symptoms like fever, headache, diarrhea, myalgia,
or other digestive-related symptoms, it's nearly like she has influenza. Positive cultures from
maternal or neonatal blood, neonatal cerebrospinal fluid (CSF), amniotic fluid, intrauterine
mucosa, or the placenta can be used to diagnose listeriosis. For LM pregnant women without
allergies, two weeks of high-dose intravenous amoxicillin (more than 6 g/day) is advised. If
maternal and fetal problems worsen, it may be necessary to terminate the pregnancy to save the
mother's life. Listeria infection in newborns is primarily transmitted through the placenta, and it is
a serious sickness with a high fatality rate. Dietary recommendations for pregnant women can help
to minimize the rate of pregnancy-related listeriosis.

Keywords: Listeria monocytogenes, listeriosis, outbreaks, pregnancy, neonatal listeriosis,
amoxicillin
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Glossary

CSF: A cerebrospinal fluid culture is a laboratory test that examines the fluid that
circulates around the spinal cord for bacteria, fungi, and viruses.

FDA-BAM: The Bacteriological Analytical Manual is a collection of procedures used by
analysts at the US Food and Drug Administration to detect pathogens (bacterial, viral, parasitic,
yeast, and mold) and microbial toxins in food and cosmetic products.

LAMP: LAMP is a fast molecular method for amplification of DNA in isothermal conditions.

mPCR:  Multiplex polymerase chain reaction is when a polymerase chain reaction is used to
amplify multiple DNA sequences at the same time.

NASBA: NASBA stands for nucleic acid sequence-based amplification, and it is a molecular
biology technique for producing multiple copies of single-stranded RNA.

NGS: Next-generation sequencing is a DNA sequencing technique that determines sequence
by sequencing several tiny segments of DNA in parallel.

PCR: PCRis atechnique for making many copies of a given portion of DNA (amplifying).

Polony: Polony is a contraction of "polymerase colony," a small colony of DNA.
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Chapter 1

Introduction

1.1. Introduction

Listeria monocytogenes, a foodborne bacteria that can infect the placenta and cause difficulties
during pregnancy. Although listeriosis is mainly an uncommon condition, major outbreaks have
been documented. According to the WHO, over 43% of all Listeria cases occurred during
pregnancy, with 14% occurring in late pregnancies.(Wadhwa Desai & Smith, 2017) According to
newly released data, 11% of all listeriosis cases caused by pregnancy accounts in Italy, (Mammina
et al., 2013) 16% of all listeriosis cases in Spain, (Nolla-Salas et al., 1998) and 17.7% of all
listeriosis cases in France. (Goulet et al., 2012) In France, during 1984 to 2011 the evidence fell
from 60 to 5 occurrences per 100,000 live births, a reduction of more than 12 times. Between 1998
and 2007, the number of incidences per 100,000 live births in Israel grew from 5.5 to 25.2. (Elinav
et al., 2014) Furthermore, in China, 41.1-52% of listeriosis cases were linked to pregnancies,
showing the disease's widespread impact. (Fan et al., 2019) In many countries, including France,
Belgium, and the United States, the incidence rate of pregnancy-related listeriosis has recently
decreased. (Bertrand et al., 2016) More stringent food production regulations, more preventive
measures, and better health care for pregnant women are all thought to have contributed to the
decrease.(Bertrand et al., 2016) Females with Listeria monocytogenes may not have usual
symptoms or may have symptoms that are similar to influenza, such as a throbbing headache,
fever, or myalgia. Listeria, on the other hand, could pass through the placenta and infect the fetus.
(Lamont et al., 2011) Furthermore, eating amniotic fluid can cause fetal infection. (Li et al., 2020)
Fetal infection, unlike infection in momes, is a dangerous illness that can result in premature birth,
abortion, sepsis, CNS involvement, or eve death. (de Noordhout et al., 2014) Because Listeria
monocytogenes is so dangerous, anti-infection medication should be initiated as soon as a
diagnosis of maternal-fetal Listeria monocytogenes is made

1.2. Listeria monocytogenes :

Human listeriosis is caused by the bacteria Listeria monocytogenes, which is found in food.
Although listeriosis has a low prevalence compared to other foodborne infections, it has a high
fatality rate of up to 30%. (Morganti et al., 2016) It's a serious foodborne disease that causes
stillbirths or miscarriages, septicemia, and meningitis or encephalitis, among other things. At-risk
populations, such as pregnant women and their fetuses, neonates, the elderly, and those who are
immunocompromised, have a high death rate.(Lamont et al., 2011) Due to its capacity to thrive
and reproduce at low temperatures or in gas or in items stored and kept chilled, multiply at
refrigeration temperatures, and build biofilm Listeria monocytogeness. Listeria monocytogenes is
considered a dangerous agent in the food business. (Mead et al., 1999) Listeria monocytogenes
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may also survive in a variety of ph and salt concentrations and acquire resistance to heavy metals
and food sanitizers. Unlike other bacteria Listeria monocytogenes has not evolved into a highly
resistant organism to routinely used antibiotics to treat infectious disorders. (Mullapudi et al.,
2008) It has been found in North America(Sauders et al., 2012; Stea et al., 2015), South America
(Montero et al., 2015), Europe (Linke et al., 2014), Asia (Huang et al., 2015) , Africa, and Oceania
(McAuley et al., 2014).

Listeria monocytogenes is a gram positive, facultative anaerobe, motile that can be found in a
wide variety of environments. (Linke et al., 2014) Using the selective medium, it may be easily
isolated from vegetation, soil, and water, including natural goods intended for human use, without
any more processing. In terms of detecting tainted samples, newer chromogenic medium may offer
certain advantages.(Law et al., 2015b) Meat and vegetables are frequently contaminated on the
surface, with up to 15% of these meals containing the bacterium. Furthermore, the organism is a
temporary resident in the gastrointestinal tracts of both animals and humans. (Gahan & Hill, 2014)
Intermittent carriage denotes a high level of exposure. When invasive listeriosis occurs, the
bacterium is transmitted through the gut, and the virulence component ActA may enhance carriage.
(Travier et al., 2013)
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Chapter 2

Origin of Listeria monocytogens

Listeria monocytogen is one of the species of the listeria genus. Including that, there are more 16
recognized species in the listeria genus. They are Listeria booriae , Listeria seeligeri, Listeria
fleischmannii, Listeria innocua, Listeria cornellensis, Listeria newyorkensis, Listeria rocourtiae,
Listeria ivanovii, Listeria marthii, Listeria floridensis, Listeria grandness, Listeria grayi, Listeria
Riparia, Listeria Aquatica, Listeria welshimeri, and Listeria weihenstephanensis (Orsi &
Wiedmann, 2016). The species of genus Listeria is divided into two groups. One is Listeria sensu
strictu, and another one is Listeria sensu lato. First group involves L.seeligeri, L.monocytogenes,
L.ivanovii, L.innocua, L.marthii and L.welshimer. (Chiara et al., 2015) The other group involves
the rest 11 Listeria species. The distinction between these two categories is based on category
resemblance to Listeria monocytogenes, the first Listeria species to be identified and classified, as
well as the most important in terms of public health and economic impact. All Listeria sensu strictu
species have phenotypic features in common, such with the capacity to thrive at temperatures as
low as 4°Celsius, motility at least 30 °C, the ability to generate acetoin from glucose fermentation
via the butane pathway is indicated by a positive catalase reaction, failure to convert nitrate to
nitrite, and a positive reaction in the Voges-Proskauer test.(Orsi & Wiedmann, 2016). On the other
hand, only L. floridensis can reduce nitrate. L. grayi is the only motile species among all Listeria
sensu lato strains (Chiara et al., 2015). None of the sensu lato species appear pathogenic; however,
L. monocytogenes and L. innocua are pathogenic within their group (Orsi & Wiedmann, 2016).
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Chapter 3
Epidemiology

3.1. Outbreaks of listeriosis

Several strong human listeriosis outbreaks show similarities to epidemic listeriosis in animals. The
first known foodborne incident in Canada occurred in 1980-1981, when tainted coleslaw was
consumed. (Schlech, n.d.) Following that, a number of other foods have been connected to
pasteurized milk, unpasteurized and pasteurized cheeses, a variety of fruits and vegetables, butter,
and a number of animal products have all been linked to small and large outbreaks. In 2017-2018,
a significant outbreak of listeriosis was reported in South Africa, with over 900 cases and 200
deaths. A tainted processed beef known as "polony"” was the source (WHO | Listeriosis — South
Africa 2021). Hospitalized patients, according to recent research, are also at risk of getting invasive
listeriosis.(Carrique-Mas et al., 2003)

A rate of 5 to 9 exposures per person-year was estimated in one prospective investigation.(Grif et
al., 2003). Overgrowth of Listeria monocytogenes is possible when the organism is amplified in
biofilm Listeria monocytogenes or on food products that are processed but not pasteurized and
maintained at cold temperatures. The innate host defense mechanisms in the gastrointestinal tract,
liver, and spleen may be overwhelmed after ingestion of large amounts of the organism, resulting
in the development of invasive illness. In Europe (Koopmans et al., 2017) and North America, the
annual rate of sporadic listeriosis is typically 1/100,000 population, and the disease is costly in
both human (de Noordhout et al., 2014) and economic terms. (Thomas et al., 2015)

Several host-specific risk indicators for invasive listeriosis were discovered indirectly using
demographic data from surveillance investigations. Infection is more likely in those under the age
of 60 or in the first 30 days of life. During maternal sepsis or from the mother's perivaginal and
perianal colonization through the birth canal, the fetus becomes infected with Listeria
monocytogenes. In newborns with poor macrophage and cell-mediated immune function, the host
defense against listeriosis is impaired, and invasive listeriosis is more likely if the liver, respiratory
system, or gastrointestinal tract have been colonized.(Dalton et al., 2011; Pouillot et al., 2012)

The growth in immunosuppressive disorders in this age range, such as solid tumors and
hematologic malignancy, has raised the incidence of invasive listeriosis in older people. Effective
macrophage function in the liver, spleen, and peritoneum is crucial for managing acute infection
in people and animal models after bacterial translocation from the gastrointestinal system. Both of
these defense mechanisms can be affected by the original disease, as well as chemotherapy or
radiation-induced damage. Furthermore, cancer treatment and the use of immunosuppressive
medications such as corticosteroids or cyclosporin A, which have a specific effect on cell-mediated
immune activity, (Schlech, n.d.), reduce Listeria monocytogenes specific host responses that occur
after the initial phase of infection to predispose to invasive infection. The recent discovery of
biologic medicines incorporating immune modulators such as tumor necrosis factor alpha
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inhibitors has also been linked to an increase in invasive listeriosis.(Abreu et al., 2013; Bodro &
Paterson, 2013)

Pregnant women's cell-mediated immune responses to Listeria monocytogenes are reduced
(Schlech, n.d.) and, Invasive listeriosis and subsequent infant transplacental infection may be
predisposed to by the decreased gastrointestinal motility occurring during pregnancy. As a result,
“early-onset” listeriosis develops, defined by the delivery of a frequently premature and critically
unwell infant. The mother's spontaneous recovery from Listeria sepsis usually happens after the
baby is born, but if the infection is detected before the baby is born, antibiotic therapy can rescue
the baby. (Wald et al., 1982)

Several big outbreaks of a febrile gastrointestinal sickness have highlighted the importance of
Listeria monocytogenes as a foodborne pathogen. These epidemics had far greater attack rates (up
to 72%) than invasive listeriosis outbreaks, which had an average incubation time of roughly 24
hours. Shrimp (Mammina et al., 2013) , rice salad (Frye et al., 2002) , chocolate milk (Dalton et
al., 2011), corn salad (Aureli et al., 2000), ready-to-eat meats(Frye et al., 2002), jellied pork
(Pichler et al., 2009), and fresh cheese (Carrique-Mas et al., 2003) have all been described as
vehicles for these more common foodborne diseases. The items implicated were typically
substantially contaminated (>10A9 CFU/ml of Listeria monocytogenes), and the amount of food
consumed seemed to correspond with infection, implying that the high attack rates aren't due to
increased inherent virulence of the infecting Listeria monocytogenes strain. A hospital-acquired
gastroenteritis outbreak has also been reported as a result of tainted beef jelly.(Jacks et al., 2016)

While individuals with cancer or who have had an organ transplant are at a higher risk of invasive
listeriosis, HIV infection is also a substantial risk factor for sporadic listeriosis.(Jurado et al., 1993)
In previous studies, invasive listeriosis attack rates in HIV positive patients were shown to be 500-
to 1,000-fold greater than in the general population. However, widespread dietary advice to reduce
foodborne disease and the use of Pneumocystis jiroveci pneumonia prophylaxis, notably
trimethoprim-sulfamethoxazole, which Listeria monocytogenes is sensitive to, have resulted in a
reduction in invasive listeriosis cases in HIV infection. Antiretroviral treatment that is better and
more widely available may help to reduce HIV-related cases even further.(Jurado et al., 1993)
Dietary recommendations to populations at risk, such as pregnant women, cancer patients, and
organ transplant recipients, may also be responsible for lower overall rates of listeriosis in non-
HIV positive people.(Bennion et al., 2008). More crucially, the decreasing incidence of listeriosis
may be attributable to the food-processing industry's implementation of hazard analysis at critical
control points, which has promoted recommendations to enhance public awareness of the
disease.(HACCP) (Buchanan & Whiting, 1998) and microbiological risk assessment strategies to
prevent Listeria monocytogenes and other foodborne pathogens like Salmonella contamination.
These enterprises have enhanced protection in the face of rising public demand for fresh,
unprocessed foods that haven't been cooked or pasteurized and, as a result, pose a higher risk of
foodborne illness.(McLauchlin et al., 2004)

Regulatory agencies have worked hard to control Listeria monocytogenes contamination in food,
in addition to hazard analysis at critical control point programs. In its industry sampling programs,
the US Food and Drug Administration maintains a zero tolerance policy for Listeria
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monocytogenes. Other countries' restrictions are less stringent, allowing for a tiny level of
contamination (102 CFU/g) to strike a compromise between public health protection and
unjustified condemnation of perfectly healthy foods. While invasive listeriosis appears to be more
common in some European countries than in the US, it's unclear whether this is due to laxer
European rules that allow more Listeria monocytogenes to enter the food supply. Proponents of
zero tolerance and those who want a risk-based strategy continue to argue Listeria contamination
in food. However, throughout the industrialized world, these treatments have had no effect on the
incidence of Listeria monocytogenes infections.(Lomonaco et al., 2015).

3.2. Source

Food tainted with the bacterium, such as raw milk and milk products, is the most common source
of human illness. Unpasteurized milk and its products have become more popular as a result of a
current desire to buy fresh, raw items from local producers.(Skowron et al., 2019).Such items could
be a source of dangerous microorganisms, resulting in serious diseases.(Gould et al., 2014). All
tested milk samples in the RTE product category satisfied Food Safety Criteria, according to a
2017 study from the EFSA. In the category "Raw cow's milk for direct consumption™ in the retail
sector, one of 85 samples (1.2 %) from two member nations tested positive for Listeria
monocytogenes (European Food Safety Authority and European Centre for Disease Prevention and
Control (EFSA and ECDC), 2018). The frequency of diseases caused by this bacteria is steadily
increasing in Poland and other European countries. In 2017, there were 2480 cases of listeriosis
reported in EU countries, compared to only 1763 cases in 2013. In 2017, and 2016, the incidence
rate per 100 000 people was 0.32 and 0.26, respectively. (European Food Safety Authority and
European Centre for Disease Prevention and Control (EFSA and ECDC), 2018).In Poland, 124
instances of listeriosis documented in 2018, representing a 20% rise over 2015.1n 2014, two people
from California and Florida were diagnosed with listeriosis after consuming raw milk. In the
northeast of Iran, 4% of the population was contaminated, 2% in the south (Noor Abad city), and
1.6 percent in the west (Shahr-e-Kord city). The rate of Listeria monocytogenes infection in raw
sheep milk and traditional cheeses was 6 and 15%, respectively, in a 2010 study in Isfahan, Iran's
largest city. Different studies in various countries have found that less than 5% of raw milk
contains Listeria monocytogenes. Raw chocolate milk was the most common source of Listeria
spp. (CDC 2016). From November 2015 to June 2016, pasteurized chocolate milk was determined
to be the source of a listeriosis outbreak in Ontario, Canada. This outbreak lasted seven months
and resulted in 34 listeriosis cases being confirmed.(Hanson et al., 2019) During an outbreak linked
to the ingestion of tainted cheese in Los Angeles County (California), 48 out of 142 patients died.
Another listeriosis incident connected to contaminated cheese occurred in Germany in 2006-2007
and Spain in 2008-2009, resulting in 189 and 8 cases, respectively. (Koch et al., 2010).L.
monocytogenes, L. seeligeri L. innocua, and L. ivanovii seeligeri were detected in 6%, 0.66%
0.66%, and 1%o0f Iranian sea-food samples, respectively, according to one study in Iran. According
to Rahimi et al., In frozen and fresh sea-food samples, L. monocytogenes and L. innocua were
found in 1.9 percent and 5.7 percent, respectively.(Rahimi et al., 2012) Zarei et al. discovered a
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low prevalence of L. monocytogenes in Iranian seafood samples. (1.4 %). (Zarei et al., n.d.)
Akhondzadeh Basti et al. also found that Listeria monocytogenes was found in 2.6% of smoked
fish samples. According to a study conducted in Urumia, Iran, 12.37 % of collected fish samples
tested positive for Listeria. They discovered that L. monocytogenes and L. ivonoi were found in
21% and 29% of isolates, respectively. The results of investigation, as well as other Iranian
publications, revealed that Listeria spp. were found in low numbers in Iranian sea foods. (Rojan
Modaresi, 2011). Listeria monocytogenes was shown to be present in 3% of European fish,
however Miettinen and Wirtanen found that Listeria spp. and Listeria monocytogenes were present
in 35% and 14.6 % of pooled unprocessed fresh rainbow trout, respectively. (Miettinen &
Wirtanen, 2005). Listeria spp. was found in 30 % of freshwater samples and 10.4 % of marine fish
samples in Turkey. In addition, L. monocytogenes and L. murrayi accounted for 44.5 % and 83.5
% of all isolates, respectively (Yicel & Balci, 2010).

In a recent study, Meloni discovered that Listeria monocytogenes infection rates in the meat
processing environment ranged from 17 percent to 50 percent in food contact surfaces and 11
percent to 25 percent in non-food contact surfaces, respectively.(Meloni, 2015) A survey of 34
zones of stuffing machines, tables, grinders, ,knives,, mixers and cold rooms revealed 11.7 percent
positives, according to Gounadaki.(Gounadaki et al., 2008) In another study, Listeria
monocytogenes was shown to be less common, with only one positive sample in a stuffing machine
out of 20 in a cured sausage production facility. During a listeriosis outbreak in France, For a
collection of 220 environmental swab samples from delicatessen companies, Salvat found that
68.0 percent of raw product samples and 33.0 percent of finished product samples tested positive
for Listeria monocytogenes.(Gomez et al., 2015) According to Lundén, Listeria monocytogenes is
commonly found in food processing gear such as packaging machines, slicers, conveyor belts
and spiral freezers.(Lundén et al., 2003) Listeria monocytogenes was found on slicing equipment
used at the retail level in Ireland to slice cooked RTE meat products. Swabs taken from tabletops
in a butcher's shop in Nigeria revealed the highest incidence of Listeria spp. (100%) in another
study. 16.3% of 141 swab samples taken in a restaurant in Belgrade (Serbia) tested positive for
Listeria spp., according to Lakievi. The areas with the most contamination were the floors and
drains.(Lakicevi¢ et al., n.d.)

Despite improvements in manufacturing hygiene, Listeria monocytogenes continues to be a severe

concern in food processing operations, particularly dairies. Biofilm formation and bacterial
survival are favored in such an environment. (Latorre et al., 2010) Because Listeria monocytogenes
multiplies efficiently and quickly on poorly cleaned dairy appliances, biofilm formation occurs
within 20 minutes of bacterial contact with the surface. (Weiler et al.,, 2013). Listeria
monocytogenes colonizes difficult-to-clean floors, niches, surfaces, and equipment (e.g. hard-to-
reach cavities) in dairy plants, becoming a potential cause of milk and milk product
contamination.(Latorre et al., 2010).
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Chapter 4

Listeria in Pregnancy

Asymptomatic listeria infection in mothers is possible. Symptoms in a pregnant woman are
frequently non-specific, resembling flu symptoms such as headache, myalgia, fever, diarrhea, or
other gastrointestinal symptoms.(K. A. Jackson et al., 2010) According to studies, a fever is present
in 65-81% of pregnant women, and it is the most prevalent clinical presentation. (Siso et al., 2012)
The temperatures of most infected pregnant women would be above 38°C, but usually below 39°C.
Most importantly, some people may not have feverish symptoms, making professional diagnosis
challenging.(Charlier et al., 2017) If Listeria monocytogenes gains access to the circulatory
system, the patient may develop sepsis, which manifests as a high fever, shivering, and breathing
difficulties. When cardiac function is implicated, the brain natriuretic peptide (BNP) may rise.
Multiple organ failure or post-septic shock can occur as a result of sepsis. These two
circumstances, on the other hand, are uncommon. Furthermore, Listeria monocytogenes has the
potential to cause chorioamnionitis. Meanwhile, the germs could hide in the placenta and produce
recurrent infections, making treatment more difficult. (Bakardjiev et al., 2006) Despite the fact
that Listeria monocytogenes infection rarely results in maternal death, it is linked to maternal main
illnesses. (Yucel, N., & Balci, S., 2010) Pregnancy does not increase the risk of maternal
neurolisteriosis.

CSF culture, on the other hand, is crucial for pregnant women with Listeria monocytogenes
infection who have immune deficiencies. Meningitis or other neurological illnesses can cause
headaches in pregnant women in particular. Meningitis in pregnant women can cause loss of
consciousness and other neurological symptoms. Listeria monocytogenes has a substantially
longer incubation period than other foodborne illnesses. According to statistics, the incubation
period for maternal-neonatal listeriosis is 19 to 27.5 days (range: 7-67 days), which is larger than
the incubation period for neurolisteriosis (9 days; range: 1-14 days) or bacteremia (2 days; range:
1-12 days).(K. A. (CDC/OID/NCEZID) Jackson, n.d.) Bacteremia, placental involvement, and
signs of impending preterm labor, such as abdominal pain, vaginal bleeding, or premature rupture
of membranes, may take longer to manifest. The fetal heart rate was over 160 beats per minute at
rest, with no significant or small changes, according to the non-stress test. During birth,
chorioamnionitis or meconium-like amniotic fluid infection in the mother could produce
chorioamnionitis or meconium-like amniotic fluid. Apart from the aforementioned symptoms, the
literature says that ultrasound can reveal abnormalities of the fetal digestive tract, such as
gallbladder enlargement, small intestine widening, fetal ascites, intestinal echo enhancement, and
signaling the likelihood of a fetal intrauterine infection. In this instance, the child was born with
mild jaundice and dyspnea.(Hasbun et al., 2013)

The gestational age of the newborn has a significant impact on the newborn's prognosis.(Girard et
al., 2014) When a fetal infection is detected early in pregnancy, 65% of pregnant women will have
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an abortion. (Yucel, N., & Balci, S., 2010) Stillbirths, uterine fetal loss, and abortion are all
possible complications if the infection occurs during the second or third trimester of pregnancy.
(Yicel, N., & Balci, S., 2010) Late in pregnancy, Listeria monocytogenes is more common. There
were, however, proven incidences in the early stages of pregnancy. (Gray et al., 1993) It's possible
that the lower frequency of Listeria monocytogenes in early pregnancy is due to the fact that
embryo or maternal blood cultures are rarely performed after a pregnancy loss.(Lamont et al.,
2011) As a result, it's critical to follow up on a patient's medical history and test results after an
early spontaneous abortion.

Only 5% of pregnancies with maternal listeriosis have a positive pregnancy outcome. (Charlier et
al., 2017) According to the MONALISA group, 82 percent of pregnant women (88/107)
experienced serious consequences, such as fetal loss (25 percent, 27/107), premature birth before
32 weeks (19 percent in the maternal group and 42 percent in all premature neonates), and some
newborns with early-onset or late-onset listeriosis.(Charlier et al., 2017) Moreover, despite
accepting ideas for preventive ampicillin treatment for maternal fever, the rate of fetal loss linked
to Listeria monocytogenes has not decreased in recent years. (Mateus et al., 2013) According to
reports, in the study includes 166 cases of fetal listeriosis. The newborn survival rate was 0%,
29.2% during the first year, and 95.3% during the second year. Pregnancies at their early, middle,
and late stages, respectively. (Elinav et al., 2014) Between 1967 and 1985, the rate of net perinatal
mortality was In the United Kingdom, there were 722 cases of listeriosis, with a 50% mortality
rate. (McLauchlin, 1990) Listeria infections have been monitored at ten sites since 2004. In the
United States, 760 Listeria infection cases were connected to pregnancies, with a 29 percent
likelihood of fetal loss and neonatal mortality.(Silk et al., 2012) Antibiotic development may be
connected to better perinatal outcomes. A better understanding of listeriosis in pregnancy, as well
as treatment competence in neonatology.

With the emergence of maternal clinical symptoms, the importance of the fetus's effect shifted.
According to a study conducted in England and Wales between 1990 and 2010, pregnant women
who experience symptoms are more likely to suffer a stillbirth or spontaneous
miscarriage.(Awofisayo et al., 2015) It could be because the majority of pregnant women who
show symptoms are in the first or second trimester of pregnancy, or because the body has an
abnormal amount of Listeria. The commencement to the demise of the fetus takes nine days,
according to empirical guinea pig investigations. (Williams et al., 2007) Because the germs must
colonize the placenta before infecting the fetus, the intermediate delay interval implies that they
must do so. In silent parturient cases, Listeria monocytogenes may infiltrate the placenta and
induce intrauterine infection, even if it is undetected.

In a Chinese hospital since 2013, 12 cases of pregnancy-related Listeria monocytogenes infection
have been documented, including 10 singletons and two twins.(Li et al., 2020) The rate of Listeria
infection during pregnancy was 13.7 per 100,000 newborns.(Li et al., 2020) All of the mothers
were cured. Sadly, there were two spontaneous miscarriages and four fetal losses. Six of the eight
neonates delivered were healthy, while the other two died within 48 hours. After postnatal
examination, no neurological abnormalities were identified in the surviving babies. (Li et al., 2020)
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Chapter 5

Neonatal Listeriosis

Listeriosis in newborns is a serious infection with a high fatality rate. (Pucci et al., 2018) Neonatal
listeriosis can be split into two categories based on clinical manifestations: early onset disease
(EOD) and late onset disease (LOD). (McLauchlin, 1990) EOD usually occurs within 6 days after
delivery, and pregnant women frequently experience only minor clinical manifestations, whereas
newborns may experience dyspnea, pneumonia, septicemia, or cephalomeningitis. (Sapuan et al.,
2017) EOD has a 20% fatality rate, and follow-up studies found that 40% of survivors experienced
neurological problems. (Scallan et al., 2011) LOD is most usually detected in full-term babies with
asymptomatic mothers 7-28 days after birth.(Mateus et al., 2013) With a mortality rate of 10%,
LOD neonates may develop sepsis or meningitis.(Mateus et al., 2013) Even after they were
treated, LOD patients could experience serious sequelae such as stunted physical development or
nervous system abnormalities.(Sapuan et al., 2017) According to reports, Listeria infection has a
68% chance of causing newborn sepsis.(Lamont et al., 2011) As a result, infants born to infected
moms must undergo follow-up tests for the next 2-3 months following birth.

Nervous system symptoms, such as infant Listeria meningitis, are rather prevalent. Younger
gestational weeks at delivery were discovered by researchers, rather than the presence of Listeria
monocytogenes in neonatal CSF, are the leading cause of newborn death, signaling that other
factors, such as preterm delivery, have a role in mortality.(Awofisayo et al., 2015; Girard et al.,
2014) Furthermore, as the newborn grows older, the risk of dying from Listeria meningitis
decreases. The mortality of neonates aged 15-30 days was much lower than that of newborns
within 15 days after birth. (Yicel, N., & Balci, S., 2010) In the United Kingdom, 81.4% of babies
with neurological problems survived. (Awofisayo et al., 2015) In France, EOD was detected in
94% of neonates, whereas LOD was diagnosed in 5%. The EOD instances had an 8% death rate,
but there were no fatalities in the LOD cases. Surprisingly, all newborn CSF samples from LOD
patients tested positive for Listeria monocytogenes.(Girard et al., 2014) These studies revealed that
the age of a newborn with Listeria infection is a major determinant of survival.
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Chapter 6

Listeria monocytogenes detection and identification

6.1. Enrichment Media and Selectivity

Several selective enrichment and plating media have been developed and used to isolate and
identify Listeria monocytogenes in food and environmental samples. One Listeria bacteria must
be detectable by isolation procedures per 25 g of food. The bulk of regulatory authorities demand
it. Enrichment procedures are needed to achieve this level of sensitivity, as they allow the organism
to grow to a detectable level of 104-105 CFU 1ml before plating onto selective media and culture
confirmation. Because Listeria cells are slow-growing and easily overwhelmed by competition,
antimicrobial compounds are used in enrichment and plating media to reduce competing
microflora. Acriflavine, nalidixic acid, and cycloheximide are the most prevalent selective agents.
Acriflavine inhibits the growth of Gram-positive bacteria and is widely used in conjunction with
other selective agents such as polymyxin B-sulfate, cycloheximide, potassium thiocyanate, and
nalidixic acid. Gram-negative bacteria are inhibited by nalidixic acid, while Gram-positive bacteria
are inhibited by cycloheximide..(Beumer & Hazeleger, 2003).

Esculin is also a carbohydrate that is frequently utilized in Listeria enrichment and plating media.
Esculin hydrolysis is a process that all Listeria species are capable of, and it causes the media to
turn a dark black color. In the presence of esculin and ferric iron in the medium, ferric iron forms
a combination with 6, 7-dihidroxycoumarin, a product of esculin cleavage by B-D-glucosidase,
resulting in a black residue. As a result, Listeria is more likely to be found in cultures that turn a
deep black color..(Law et al., 2015b).

Regulatory agencies have suggested BLEB, Fraser broth, and UVM Listeria enrichment broth as
selective enrichment media for Listeria monocytogenes. For the isolation and identification of L.
monocytogenes, the US Food and Drug Administration (FDA) recommends BLEB as a
bacteriological and analytical technique (BAM). BLEB is a recipe that increases the buffering
capacity of the medium by adding disodium phosphate, resulting in enhanced enrichment
properties. After a 4-hour non-selective pre-enrichment period, selective agents such as nalidixic
acid, acriflavine, and cycloheximide are added to the medium. (Magalhdes et al., 2014).

PALCAM and Oxford are often suggested selective differential plating media for the isolation of
Listeria sp. by FDA-BAM, ISO, and USD. Both PALCAM and Oxford effectively isolate Listeria
sp. from food samples containing wounded Listeria cells and a high concentration of competitive
microflora. (Marrakchi et al., 2004)

The main problem with PALCAM and Oxford is that they can't differentiate between pathogenic
Listeria monocytogenes and nonpathogenic Listeria sp. As a result, these plating media are
incapable of quickly detecting L. monocytogenes in meals. This led to the development of
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chromogenic medium, which can be used to isolate L. monocytogenes and pathogenic Listeria sp.
from non-pathogenic Listeria sp. The majority of chromogenic media are available commercially
as ready-to-use plates for identifying essential pathogenicity indicators of Listeria sp.(Zunabovic
et al., 2011). Furthermore, presumptive L. monocytogenes can be identified after 24 hours using
chromogenic media. (VlIaemynck et al., 2000). Non-chromogenic media, such as PALCAM and
Oxford, are more sensitive, specific, quick, and cost-effective in detecting Listeria monocytogenes
than chromogenic media, such as Agar Listeria according to ALOA) and CHROMagar™ Listeria.
(Vlaemynck et al., 2000) . However, the sensitivity and specificity of the culture medium may be
affected by the types of food matrices used.(Andritsos et al., 2013).

6.2. Listeria monocytogenes Culture Detection and Enumeration

Detecting and identifying pathogens in foods has traditionally relied on culture methods, with
phenotypic confirmation via conventional culture (e.g., hemolysis and phospholipase C),
biochemical, and immunological identification following.(Gasanov et al., 2005). Conventional
procedures are straightforward, sensitive, and affordable when bacterial culture is required due to
positive samples(Law et al., 2015b) . A two-stage enrichment process is followed by plating on
selected differential agar in the most typical culture methods.(Jantzen et al., 2006). Depending on
the number of cells expected in a sample and/or the official culture reference methods utilized, the
protocols may change. A variety of elements influence the success of cultural initiatives. The
amount and condition of bacteria in the sample, media selectivity (balance between competitor
and target bacteria inhibition), isolation medium selectivity (difference between target bacteria and
competitive micro flora), and incubation conditions (temperature, time, and oxygen) are all things
to think about.(Beumer & Hazeleger, 2003).

Prior to the two-stage enrichment process, which is separated into pre-enrichment and selective
enrichment stages, the food samples are homogenized and incubated for 24-72 hours at 30—
37°C.(Churchill et al., 2006). To resuscitate and increase the number of the damaged target
pathogen, pre-enrichment in a non- or half-selective enrichment medium is used. Pre-enrichment
also permits the dilution of food inhibitors such as preservatives, as well as the rehydration of
microorganisms collected from dried or processed food matrices.(Jadhav et al., 2012). The target
pathogen can be isolated and detected using a selective medium that increases the quantity of target
pathogens while limits the growth of competing background micro flora. (Dwivedi & Jaykus,
2011) The two-stage enrichment method is used for selective and differential plating. When no
separate colonies can be seen on the selected differential agar, the analysis is complete, and the
results are reported as negative. If presumptive positive colonies are isolated, additional tests to
confirm the pathogen are required, as shown below.(Valimaa et al., 2015).

For the isolation and detection of Listeria monocytogenes in foods, the FDA-BAM, ISO 11290,
and USDA-FSIS procedures are all widely used culture reference methods. These approaches are
indicated for detecting Listeria monocytogenes in a variety of food matrices, and they make use of
various enrichment and plating media. Furthermore, each culture reference method's incubation
time and temperature are slightly different.(Churchill et al., 2006).These culture reference methods
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have been used by several researchers to investigate Listeria monocytogenes in foods.(Osman et

al., 2014).

Table 1: summarizes the culture reference approaches.

Method

Food
matrices

Summary of method

detection limit

Reference

FDA-BAM

Seafood,
fruits,
vegetables,
and dairy
products.

(1) A 25 g food sample was
stomached in 225 mL
BLEB, then incubated at
30°C for 4 hours.

(2) Add selective agents
including  cycloheximide,
acriflavine, and nalidixic
acid to enrichment broth
after 4 hours of incubation,
then incubate at 30°C for 48
hours.

(3) After 24 and 48 hours,
streak enrichment culture
onto one of the selective
differential agar plates
(PALCAM, Oxford, or
MOX).

(4) Incubate the agar plate at
35°C for 2448 hours.

(5) Before
Listeria sp. and L.
monocytogenes, determine
the putative colonies.

confirming

<1 CFU/mL

(Vélimaa et al.,

2015)

ISO 11290-
1

(1) Add X g or X mL of food
sample to 9X mL of half
Fraser broth for initial
enrichment, then incubate
for 2442 hours at 30°C.

25




All types of

foods

(2) Incubate for 24+2 hours
at 37°C after streaking
primary enrichment culture
onto ALOA and second
selective media (Oxford or
PALCAM). If necessary,
extend the time by an
additional 242 hours.

(3) Incubate 0.1 mL primary
enrichment culture in 10 mL
Fraser broth for 48+2 hours
at 35 or 37 ° C for secondary
enrichment.

4) After streaking
secondary enrichment
culture onto ALOA plate and
second selective media,
incubate at 37°C for 24+2
hours (Oxford or
PALCAM). Extend the time
by another 24+2 hours if
necessary.

(5) Confirm Listeria sp. and
L.monocytogenes before
going on to Listeria sp. and
L.monocytogenes.

<1CFU/gin 25
g

(Zunabovic et
al., 2011)

(1) Incubate a 25 g food
sample for 20-26 hours at
3020C in 225 mL UVM
broth.

(2) After spreading primary
enrichment culture onto
MOX plate, incubate at
3520C for 26+2 hours.
Identify the putative
colonies using the MOX
plate. It is necessary to
confirm the presence of
Listeria sp. and Listeria
monocytogenes.

(Vélimaa et al.,
2015)
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USDA-
FSIS

Red meat,
poultry
products, and

egg products

(3) For secondary
enrichment, mix 0.1 mL of
primary enrichment culture
with 10 mL Fraser broth or
MOPS-BLEB.

(4) Incubate Fraser broth for
26x2 hours at 3520C.
Examine the broth for L.
monocytogenes after it has
been incubated (medium
will darken due to esculin
hydrolysis).

() Streak 0.1 mL Fraser
broth onto the MOX plate if
the test is positive. Incubate
the MOX plate at 352°C for
26+2 hours. Determine the
presumed colonies on the
MOX plate. Check for
Listeria sp. and Listeria
monocytogenes.

(i) If the findings are
negative, continue  to
incubate Fraser broth for
another 24 hours. Examine
the Fraser broth once again
for any indications of
discoloration. If there is no
darkening of Fraser broth
and no suspicious colonies
on MOX, the sample is
deemed negative for L.
monocytogenes.

(5) Incubate MOPS-BLEB
for 18-24 hours at 352°C.

(I) After incubation, smear
0.1 mL of MOPS-BLEB
onto a MOX plate. Incubate
the MOX plate for 26%2
hours at 352°C.

<1 CFU/g
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(it) ldentify the alleged
colonies on the MOX plate
and check that Listeria sp.
and L. monocytogenes are
present.

6.3. Molecular detection of Listeria monocytogenes

When compared to molecular approaches, conventional methods for detecting Listeria
monocytogenes in food samples are straightforward, sensitive, and inexpensive (Law et al., 2015a).
Traditional procedures, on the other hand, are arduous and time consuming, taking more than a
week to discover and confirm a virus (Dwivedi & Jaykus, 2011). Molecular methodologies have
been employed as an alternative to culture and serological methods for food testing due to recent
advances in molecular technology. (Gasanov et al., 2005).

There is evidence of the existence of a pathogen. The detection of particular DNA or RNA
sequences in the target pathogen using nucleic-acid based molecular approaches in food is based
on the detection of specific DNA or RNA sequences in the target pathogen. As a result, these
genetic approaches can produce more precise and consistent results when compared to phenotypic
methods. On the other hand, molecular techniques demand specialized equipment and highly
trained personnel(Jadhav et al., 2012). For the detection and identification of Listeria
monocytogenes, molecular approaches such as PCR, mPCR, real-time PCR, NASBA, LAMP,
DNA microarray, and next-generation sequencing

Table 02: The use of molecular technologies to detect and identify L.monocytogenes in a variety
of dietary samples.

Detection method Food matrix References

Fish samples that were naturally
contaminated; raw meat samples

Simple PCR that were naturally contaminated,; (Khan etal., 2013)
milk, pork, and water that had
been artificially contaminated.
Milk that has been artificially

Multiplex PCR contaminated; deli meat samples (Rawool et al., 2007)

that have been naturally tainted:
pig and chicken goods

Pork meat that has been infected
artificially; Soft cheese that has
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been artificially contaminated,
fermented sausage, cured ham,

Real-time PCR and salad that is ready to eat

(Gattuso et al., 2014; Rantsiou
et al., 2008)

Milk that has been tainted
artificially; poultry, pig, ground
beef, and milk powder that has
been tainted artificially; Raw
milk that has been polluted both
artificially and naturally

LAMP (Wan et al., 2012)

DNA microarray Milk that has been tainted (Bang et al., 2013)
artificially

NGS Quargel cheese, deli turkey meat, | (Gilmour et al., 2010)
ready-to-eat meat

6.4 Listeriosis Pregnancy Diagnosis

Because sensitive treatments improve the prognosis of babies, early detection and diagnosis of
pregnancy-associated listeriosis is critical.(Charlier et al., 2014; Lamont et al., 2011) If a pregnant
woman has an unexplained fever, doctors are more likely to suspect listeriosis. (Charlier et al.,
2017; Elinav et al., 2014) In particular, when females had consumed potentially contaminated
items in the previous month (Mateus et al., 2013) or when detailed information on a variety of
important issues, such as smoking or alcohol intake, is available. (Pereboom et al., 2013) Positive
cultures from sterile samples can be used to diagnose listeriosis. In most cases, amniotic fluid,
maternal or newborn blood, the placenta neonatal CSF or intrauterine mucosa are used for
isolation. (Lamont et al., 2011) Blood culture is the most common way to diagnose listeria
infection. If the blood culture is negative and the required antibiotics are given, infectious disease
specialists, high-risk obstetricians, and neonatal doctors should be consulted before continuing to
administer antibiotics. Furthermore, Listeria monocytogenes takes 36 hours to produce. In the
meantime, only 36-55% of symptomatic females had positive blood cultures. (Charlier et al., 2014,
2017; Mateus et al., 2013) Additional test results, such as a higher WBC, a vaginal smear, or a
Gram stain, may be helpful. (Posfay-Barbe & Wald, 2004)
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The most sensitive approach for diagnosing maternal-neonatal listeriosis is bacterial culture of
placental tissues. It must be done in conjunction with a maternal blood culture. The two tests have
a positive rate of 80% and 55%, respectively. It's also useful to culture neonatal stomach aspirates
to see whether there's a neonatal infection. (Charlier et al., 2017) Cultures of the placenta should
be obtained during delivery. Retrospective placental detection aids in the diagnosis of subsequent
Listeria infections; however, only half of newborn illnesses were subjected to this pathological
biopsy. (Bubonja-Sonje et al., 2013) Specific alterations in placental tissues, such as large
abscesses or necrosis in small blood veins, may occur after Listeria infection. (Barikbin et al.,
2016) Aside from the placental inspection, amniocentesis can be used to retrieve amniotic fluid. If
gram-positive rods are seen in amniotic fluid, this could be a sign of Listeria infection, which can
be diagnosed quickly. (Mazor et al., 1992) The amniotic fluid result can potentially be used as an
auxiliary diagnostic tool to help guide treatment. (Craig et al., 1996) In circumstances when there
is no definitive evidence of maternal-fetal listeriosis, a listeriosis culture obtained from non-
invasive cervical/vaginal smears may help to diagnose fetal listeriosis. (Disson et al., 2008;
Janakiraman, n.d.) According to recent research, the positive percentage of culture for cervical or
vaginal smears in maternal-neonatal listeriosis patients was 26%.(Charlier et al., 2017) In normal
pregnant Iranian women, 5.5 percent (22/400) of vaginal smear samples were found to be Listeria
monocytogenes culture positive.(Heidarzadeh, S et al., 2018) As a result, vaginal smear culture
may be considered as part of a routine prenatal examination for pregnant women with high-risk
factors, as this test is non-invasive, simple to do, and can improve the detection rate of Listeria
monocytogenes, reducing the chance of miscarriage.

Due to the abundance of Listeria-containing chemicals in the environment, stool culture is not
currently advised for detecting Listeria. As a result, there is a considerable risk of ingestion of
Listeria monocytogenes and the presence of listeriosis in feces. Thus, sporadic bacteria carrying
or shedding in feces (approximately 5% of the population, but a significant variation exists) is
rarely indicative of infection. (Lamont et al., 2011) Furthermore, a Listeria monocytogenes fecal
culture is less sensitive, and most laboratories lack the necessary equipment to conduct tests.
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Chapter 7

Treatment of Liseriosis

7.1. In general

With the exception of cephalosporins, which the bacterium is frequently resistant to, most -lactam
antibiotics are still effective against Listeria monocytogenes (Morvan et al., 2010). Some patients'
listeriosis treatment may be delayed because newer cephalosporins are widely used to treat
nonspecific sepsis symptoms or as an empiric treatment for bacterial meningitis. Empiric
ampicillin therapy for bacterial meningitis is recommended for older individuals, however it may
not be necessary for infants past the neonatal period. When listeriosis is suspected, ampicillin or,
in penicillin-allergic patients, vancomycin is given to provide empiric coverage for Listeria
monocytogenes until a culture is done to confirm the diagnosis.(Okike et al., 2015)

The current therapy of choice for all types of listeriosis is an ampicillin-gentamicin combination.
(Temple & Nahata MC, 2000). However, some evidence suggests that this combination is
ineffective and even dangerous. (Mitja et al., 2009) Penicillin resistance has been on the rise in
recent years (Morvan et al., 2010). Ampicillin is not bactericidal against Listeria monocytogenes,
although findings from in vitro and in vivo studies suggest that combining it with gentamicin may
enhance the outcome. (MacGowan et al., 1998) However, there have been no randomized,
controlled clinical trials of treatment in persons.

An alternative therapeutic regimen that has been recommended is trimethoprim-sulfamethoxazole
with or without rifampin. Several examples of early "step-down" to oral trimethoprim-
sulfamethoxazole have been successful.(Grant et al., 2010). Amoxicillin and cotrimoxazole were
found to be more efficacious than ampicillin and gentamicin in one retrospective
investigation.(Merle-Melet et al., 1996) Trimethoprim resistance has been found in large
numbers(Bertsch et al., 2014). New quinolones may also be effective, albeit the evidence is limited
to in vitro studies(Marco et al., 2000). Despite its effectiveness against Listeria, Rifampin has been
found to be resistant in cases of prosthetic joint infection(Chenal-Francisque et al., 2014). Pelegrn
advised dexamethasone and phenytoin as appropriate treatment adjuncts for central nervous
system infection.(Pelegrin et al., 2014).

In HIV patients and those undergoing chemotherapy for leukemia or lymphoma, trimethoprim-
sulfamethoxazole has also been used as a preventative drug against a variety of bacteria, including
P. jiroveci. This drug could help people from getting infected with Listeria monocytogenes. When
used in conjunction with dietary instructions provided for these patients in recent years,
prophylaxis has been related to a reduction in the incidence of listeriosis in these weakened hosts
(Ewert et al, 1995). There has been no research done on the duration of invasive listeriosis
treatment. Relapses appear to be rare, and most types of listeriosis can be treated with ampicillin
and gentamicin for two to three weeks. If rhombencephalitis is accompanied by abscess formation
in the central nervous system, a longer treatment period may be required, but there is little evidence
to support treatment beyond four weeks. (Temple & Nahata, 2000).
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7.2 Listeria Treatment during Pregnancy

Patients with Listeria monocytogenes without allergies should get two weeks of high-dose
intravenous amoxicillin (more than 6 g/day). The safety of amoxicillin for a fetus has been proven
beyond a shadow of a doubt.(Shaw et al., 1998) If the remedy lasts through the puerperium or
begins after birth, it's also acceptable. The relative infant dosage (RID) of amoxicillin (the ratio of
the drug concentration in newborn blood to that in maternal blood) is only 0.2-0.5 percent, owing
to its safety for neonates when breastfeeding.(Ito et al., 1993) Because studies have shown that
gentamicin has a synergistic effect with amoxicillin, it can typically be added to the prescription
scheme (Temple ME et al., 2000) However, some experts have raised concerns about this practice,
especially because of gentamicin's toxicity to the fetus. (Janakiraman, n.d.) Gentamicin in
combination with ampicillin/famoxicillin may enhance invasive Listeria monocytogenes survival
rates, but it has little effect on intracellular Listeria in macrophages. (Charlier et al., 2017)
Cephalosporin is routinely given to pregnant women to prevent or treat infectious illnesses, and it
has a strong effect on group B Streptococcus and E. coli. Listeria monocytogenes, on the other
hand, is unaffected. (Bubonja-Sonje et al., 2013; Elinav et al., 2014)

Clinical treatment will be difficult if the pregnant woman is allergic to penicillin or amoxicillin.
Trimethoprim  with  sulfamethoxazole is an additional therapy option in such
circumstances.(Janakiraman, n.d.) Trimethoprim, on the other hand, has the potential to impair the
developing heart and nervous system of the fetus. (Hernandez-Diaz S et al., 2001) Because it is
safe for the fetus in this situation, erythromycin is an excellent choice for persons who are allergic
to penicillin(Lin et al., 2013; Romgren et al., 2012) The only disadvantage of erythromycin is that
it loses potency after passing through the placenta. As a result, it is necessary to raise the dosage.
When nursing, erythromycin can also be used.(Welekidan et al., 2019) 2—3 weeks of treatment is
usually enough for different Listeria serotypes. However, if the maternal nervous system is
involved, four weeks of treatment is required.(Janakiraman, n.d.)

There is very little research on drug resistance in the treatment of Listeria monocytogenes in
pregnant women. Drug resistance was shown to be exceptionally high for clindamycin (66.7%),
penicillin G (66.7%), amoxicillin (50%), and vancomycin (50%) in one investigation (50%).
(Welekidan et al., 2019) As a result, increasing drug resistance to medications used to treat
listeriosis puts the clinical outcome of listeriosis-related pregnancies at risk. Listeria
monocytogenes isolated from patients who had a spontaneous miscarriage in Iran, on the other
hand, was completely resistant to trimethoprim and erythromycin and had a higher susceptibility
to chloramphenicol (88%) and ciprofloxacin (66.67%). (Pourkaveh, B., et al., 2015) Furthermore,
listeria discovered in all instant consumable meals tested positive for ciprofloxacin,
chloramphenicol, and trimethoprim/sulfamethoxazole in Poland. (Sosnowski et al., 2019)
Furthermore, ciprofloxacin and trimethoprim/sulfamethoxazole sensitivity was high in Chinese
food samples (90.5%) and trimethoprim/sulfamethoxazole sensitivity was very high (57.1%).
(Zhang et al., 2019)

The idea of a Listeria infection vaccination during pregnancy has sparked debate. Fetal loss or
maternal-fetal listeriosis cannot be prevented by prenatal vaccination with attenuated Listeria
monocytogenes strains before or during pregnancy. (Clark et al., 2014) Nano vaccines, on the
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other hand, appear to have some promise, according to some reports. (Calderon-Gonzalez et al.,
2016)

Given that prompt and adequate antibiotic therapy can greatly improve the prognosis of mothers
and infants, some clinicians have advised that preventive antibiotic use for pregnant women with
fever and/or gastrointestinal symptoms be investigated. (Elinav et al., 2015) Oral amoxicillin or
trimethoprim-sulfamethoxazole for one week during the second or third trimester has been
recommended for high-risk pregnant women suspected of Listeria infection.(Madjunkov et al.,
2017) In 2011, the Centers for Disease Control and Prevention (CDC) developed a recommended
treatment regimen for people who are at risk of developing invasive listeriosis after consuming
Listeria monocytogenes-contaminated meals. (Imanishi et al., 2015) Experts say there's no medical
reason to detect and treat suspected Listeria monocytogenes infections because the risk of it turning
into invasive Listeria is so low.(Imanishi et al., 2015) As a result, the American College of
Obstetricians and Gynecologists (ACOG) has advised against performing blood cultures, stool
cultures, or treatments for women who are pregnant but have no obvious symptoms, regardless of
whether their food was recalled or they were engaged in a lawsuit(&Na;, 2014) These viewpoints
were also presented. Researchers came to a consensus in later investigations after Listeria
outbreaks in a variety of places.(Imanishi et al., 2015)

If the mother's and fetal conditions deteriorate, the pregnancy may need to be terminated to save
the mother's life. In addition, if the pregnant woman gets systemic infections, such as
cardiovascular system involvement or liver and kidney failure, the pregnancy must be terminated
to save the mother's life. If the placental function has worsened or non-stress testing have showed
repeated variant deceleration or late deceleration, the pregnancy should be terminated.(Mateus et
al., 2013) In light of the aforementioned conditions, obstetricians should raise awareness about
Listeria in pregnancy, and early and timely antibiotic therapy is critical for illness prevention.
Patients should be tested for the same thing at the same time.
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Chapter 8

Listeriosis Prevention during Pregnancy

Most pregnant women who had been infected with Listeria monocytogenes had eaten anything
that could have harmed their pregnancy. It emphasizes the significance of delivering prenatal
health education to pregnant mothers in places where Listeria monocytogenes is prevalent.
Pregnant women should avoid ready-to-eat foods and dairy products that have not been disinfected
at high temperatures. Cross-infection should also be avoided by keeping dinnerware clean and tidy
and ensuring that the surface used for food preparation is free of Listeria monocytogenes
contamination. There is a temporal lag between the seasonal peak of pregnancy-related listeriosis
and the seasonal peak of other listeriosis. Additionally, clinicians should advise all pregnant
women about listeriosis symptoms so that they can seek medical treatment as soon as clinical
manifestations occur. Fortunately, the French government has taken steps to prevent Listeria
contamination throughout the food processing process, and the risk of Listeria infection has fallen
dramatically between 1984 and 2006. Dietary recommendations for pregnant women can help to
minimize the rate of pregnancy-related listeriosis. Importantly, by raising mother awareness of
Listeria infection, the risk of fetal death can be minimized. (Girard et al., 2014)
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Chapter 9

Conclusion

Listeria monocytogenes has been found in a range of processed foods as an opportunistic
intracellular pathogen that can live under high pH, osmolarity, and temperature. The current
reference methods for detecting Listeria monocytogenes make it relatively simple to recover this
pathogen from a variety of foods. The use of chromogenic medium has significantly enhanced
Listeria monocytogenes isolation. Because they are highly sensitive, precise, and rapid, molecular
diagnostic techniques have also aided in the detection and identification of this infection. Although
there are numerous subtyping approaches for tracking Listeria monocytogenes strains, using two
or more of them together is often more discriminatory and powerful than using each procedure
separately. There have been reports of both small and big listeriosis epidemics. Listeria
monocytogenes can cause a variety of clinical symptoms in immunocompromised patients, the
most common of which are sepsis, meningitis, and rhombencephalitis. Although the most common
treatment for listeriosis is a combination of ampicillin and an aminoglycoside, various regimens
have been utilized in the past. A combination of an immunocompromised host and a usually
delayed diagnosis contributes to the high fatality rate.

Listeria is difficult to diagnose and treat clinically since it is an intracellular bacterium.
Obstetricians should look into the possibility of pregnancy-related Listeria monocytogenes in
pregnant women who have flu-like symptoms and a history of high-risk eating. Pregnant women
with typical indications or additional symptoms that raise suspicion of listeriosis should be tested
for the bacteria and given prophylactic medicine to minimize adverse maternal and fetal outcomes.
To minimize the rate of listeriosis, governments may need to improve surveillance. More research
on the costs and benefits of routinely monitoring pregnant women for Listeria monocytogenes in
order to lower illness burden and enhance prognosis by prophylactic therapy is needed.
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