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Objective: Listeriosis is a rare but severe foodborne disease that is contracted by the consumption of food contaminated with Listeria, 
and perinatal listeriosis can cause major adverse pregnancy outcomes. In the current study, we sought to retrospectively analyze 10 
years of perinatal outcomes due to listeriosis in western China.
Methods: Based on the isolation of Listeria monocytogenes (L. monocytogenes), we retrospectively reviewed the pregnancy- 
associated cases of listeriosis from June 2010 to February 2022 at our hospital. We investigated the crude incidence, clinical 
manifestations, perinatal management, and outcomes of perinatal listeriosis cases.
Results: We diagnosed a total of 28 cases of perinatal listeriosis during the study period at our hospital, including four cases of twin 
pregnancies. Of the 28 cases, 32.14% (9/28) were infected in the second trimester and 67.86% (19/28) in the third trimester. The fetal 
or neonatal mortality rate for perinatal listeriosis was high, with a crude fetal mortality rate of 46.88% (15/32) in the 32 offspring and 
a neonatal mortality rate of 47.06% (8/17) in the 17 live births.
Conclusion: Perinatal listeriosis exhibits high fetal or neonatal mortality. We recommend that appropriate antibiotics be administered 
in cases of perinatal listeriosis.
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Introduction
Listeria monocytogenes (L. monocytogenes) is a Gram-positive, facultative intracellular pathogen that causes listeriosis, 
a rare but severe foodborne disease.1 L. monocytogenes can be found in a wide range of natural environments and 
contaminates many types of foods, even the processed foods found in refrigerators.2 Pregnant women, neonates, elderly 
individuals, and the immune-compromised population are more susceptible to listeriosis.1 During gestation, the high 
levels of estradiol and progesterone affect the immune system significantly, reducing T lymphocyte numbers and 
enhancing or maintaining innate immunity and increasing susceptibility to listeriosis.3

The estimated incidence of perinatal listeriosis varies by region. The crude incidence of perinatal listeriosis is 2.27– 
8.90 cases per 100,000 births in the American population,4 with a crude incidence of 12.3 cases per 100,000 births in 
New Zealand.5 According to published reports, perinatal cases in China account for 41–68% of listeriosis cases 
nationwide.6–10 However, the proven incidence of perinatal listeriosis in the general population remains unknown. One 
recent study showed the incidence of perinatal listeriosis at 13.7 per 100,000 deliveries at a maternity hospital in Beijing, 
China.11

Invasive listeriosis can be divided into three forms: Listeria bacteremia, neurolisteriosis, and perinatal listeriosis.1 

Perinatal listeriosis exhibits clinical manifestations that are quite different from the general population, and is pernicious 
with respect to perinatal outcomes. While maternal symptoms can be non-specific with a mostly uneventful prognosis, 
the affected fetuses and neonates show a significantly increased risk of miscarriage, stillbirth, intrauterine demise, 
preterm birth, and long-term complications after birth, with a fetal and neonatal fatality rate as high as 20–35%.12 
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However, there are few reports on perinatal listeriosis, particularly in developing countries. Due to the lack of an 
adequate understanding and attention to this disease, there is an urgent need for further study regarding the gestational 
outcomes and management of perinatal listeriosis. We therefore conducted this retrospective, 10-year hospital-based 
study at West China Second University Hospital to analyze the clinical characteristics and outcomes of perinatal 
listeriosis.

Methods
Study Design and Data Collection
We retrospectively scrutinized the pregnancy-associated cases of L. monocytogenes infection from June of 2010 to 
February of 2022 at our hospital, a tertiary referral center for maternal and children’s health in western China. The study 
was conducted in accordance with the Declaration of Helsinki. Ethical approval was obtained from the Institutional 
Review Board of West China Second University Hospital (no. 2022–148). Written informed consent was obtained for all 
material and clinical data from each patient.

Based on the data of laboratory-confirmed L. monocytogenes-positive cultured samples, we collected and reviewed 
the medical records of patients, including the maternal cases during the entire gestational period and related neonatal 
cases between birth and their first 28 days of life.13 Maternal information included demographic characteristics, obstetric 
history, clinical presentation, perinatal complications, laboratory findings, types of antimicrobial therapy, perinatal 
management, placental pathology, and perinatal outcomes. Neonatal data included neonatal symptoms at onset, sample 
cultures, neonatal complications, neonatal antibiotic exposure, early-onset listeriosis (1–6 days after birth), late-onset 
listeriosis (7–28 days after birth), and neonatal follow-up.12

The diagnosis of perinatal listeriosis is based on microbiologic evidence that includes the isolation of 
L. monocytogenes 1) from a normally sterile site from mothers and neonates, such as blood or cerebrospinal fluid 
(CSF); 2) from the products of conception by swabbing the placenta, uterus, and cervix; and 3) from neonatal sputum, or 
by swabbing the ear or pharynx.1,11

Listeria bacteremia is defined as the positive isolation of L. monocytogenes from blood cultures without neurolister
iosis. Neurolisteriosis, the central nervous system (CNS) infection with L. monocytogenes, is defined as 1) the isolation of 
L. monocytogenes from the CSF; and 2) CSF that was microbiologically negative, but where the patients manifested 
unexplained neurological symptoms such as altered consciousness, seizures, nuchal rigidity, or focal neurological 
symptoms with elevated white blood cell (WBC) count in the CSF and positive blood cultures for L. monocytogenes.1

We executed culture, isolation, identification, and drug-susceptibility testing of L. monocytogenes. The normally 
sterile samples (blood and CSF) were then added to blood culture bottles and cultured automatically in a BACTEC FX 
system (Becton Dickinson, USA). The traditional blood agar plating method was used for the pure growth of blood and 
CSF cultures and for other types of samples, followed by automated confirmation (VITEK-MS and VITEK2-COMPACT, 
Bio Merieux, France) of visible colonies.

Statistical Analysis
We conducted statistical analyses using SPSS 27.0 (IBM, USA), and adopted descriptive statistical methods for this 
study. Normally distributed data are presented as mean and standard deviations, while data that did not follow a normal 
distribution are presented as medians and ranges. Frequencies were used to describe the participants and outcomes.

Results
Between June 2010 and February 2022, we identified 28 cases of perinatal listeriosis, including 24 singleton pregnancies 
and four twin pregnancies (14.29%), the latter consisting of four dichorionic diamniotic (DCDA) twin pregnancies. The 
median maternal age was 29 years (range, 19–42 years) with a median hospital stay of 8.5 days (range, 3–23 days). Nine 
of the 28 patients (32.14%) were primiparous and four cases (14.29%) were conceived by in vitro fertilization and 
embryo transfer (IVF-ET). Among the 28 cases with listeriosis, nine (32.14%) were infected in the second trimester 
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(range, 17 weeks 5 days to 27 weeks 6 days), while the other cases (67.86%) were infected in the third trimester (range, 
28 weeks 1 day to 38 weeks 3 days). Detailed information is provided in Table 1.

The major prenatal maternal symptoms we noted were fever (25/28, 89.29%, 38–40.2°C), irregular abdominal pain 
(14/28, 50.0%), and flu-like symptoms (12/28, 42.86%). Moreover, in one case, the patient experienced hypothermia 
(34.5°C). Most of the non-specific symptoms were relieved after birth or with the appropriate use of antibiotics. Maternal 
complications were as follows: nine of 28 patients (32.14%) were found with premature rupture of membranes (PROM), 
nine cases (32.14%) with abnormal fetal heart rate (FHR), four cases (14.29%) with gestational diabetes mellitus (GDM), 
five cases (17.86%) with intrahepatic cholestasis of pregnancy (ICP), two cases (7.14%) with placenta previa, and one 
case (3.57%) with placental abruption.

Serial laboratory testing in cases of maternal listeriosis showed a maximal peripheral WBC count of (18.76 
±8.73)×109/L, of which 84.3% were neutrophil granulocytes (range, 60.7–99.6%), and a mononuclear cell count of 
0.91±0.47×109/L. Assay of serum C-reactive protein (CRP) and procalcitonin (PCT) revealed an elevated level of serum 
CRP in 23 cases and augmented serum PCT in 19 cases.

Peripheral maternal blood cultures were collected and cultures were also obtained by swabbing other sites that 
included uterus, cervix, and placenta in 28 cases.

The 28 pregnant patients in our study all showed positive cultures for L. monocytogenes: eight women (28.57%) were 
positive for blood cultures; 13 women (46.43%) were positive for uterine, placental, or cervical swab cultures; and seven 
women (25.0%) were positive for both types of culture samples. The diagnosis of maternal Listeria bacteremia was 
established in 15 patients (53.57%). Three patients (cases 12, 18, and 25) were transferred to the intensive care unit 
(ICU), and one of these (case 12) experienced septic shock. None of the 28 maternal patients exhibited neurolisteriosis, 
and there was no case of perinatal maternal death related to listeriosis.

Empiric intravenous antibiotic treatment was administered to all cases prior to receiving the culture results for 
L. monocytogenes. Sixteen patients (16/28, 57.14%) received cephalosporins or cephamycin. Antibiotics were then 
adjusted according to the confirmation of L. monocytogenes and antibiotic sensitivity testing of the cultures.

Among the 28 women with perinatal listeriosis, there were 16 cases (57.14%) of preterm births, 7 (25.0%) with 
miscarriages before 28 completed weeks of gestation, and five (17.86%) cases with full-term births. Regarding delivery 
mode, 21 cases (75.0%) experienced a vaginal delivery and seven (25.0%) underwent cesarean sections. We observed 
meconium staining of amniotic fluid during labor or cesarean in 13 cases (46.43%).

The outcomes of the 32 fetuses in this study were as follows: 12 premature infants (37.5%), 15 fetal deaths (46.88%), 
and five full-term babies (15.63%). The crude neonatal mortality rate was 47.06% (8/17) in the 17 live births. In cases 
with maternal L. monocytogenes infection in the second trimester, the overall case-fatality rate among the offspring was 
92.31% (12/13), while in the third trimester the overall case-fatality rate among the offspring was 52.63% (10/19) 
(detailed information is provided in Table 2). The median gestational age of the 17 live births was 31 weeks 2 days 
(range, 28 weeks 2 days to 39 weeks 3 days) with a median birth weight of 1585 g (range, 1240–3650 g).

Of the 17 live births, eight neonates exhibited Apgar scores lower than 8 at one minute. Eleven of the 17 live births 
(64.71%) had positive cultures for L. monocytogenes, including seven neonates (41.18%) diagnosed with Listeria 
bacteremia by positive blood culture. Four neonates (28.57%; cases 4, 10, 14, and 25) suffered seizures with elevated 
WBCs and protein in CSF, and their blood cultures were positive for L. monocytogenes. The diagnosis of CNS infection 
was established, whereas the microbiologic CSF cultures were negative for these four neonates. All of the neonatal 
patients manifested early-onset listeriosis, with the onset of symptoms and isolation of L. monocytogenes noted in the 
first seven days after birth.

Three cases (cases 20, 24, and 27) with maternal Listeria bacteremia received timely and effective antibiotic 
treatment, and this resulted in the prolongation of gestation and the delivery of healthy babies at term. In case 25, the 
outcomes for the twins were discordant, as follows: one twin underwent intrauterine demise while the co-twin was 
transferred to the neonatal intensive care unit (NICU) after vaginal delivery and survived. Eight of the 17 babies born 
alive died postnatally due to the severity of their illness and life-sustaining measures were discontinued. None of the 
other nine neonate survivors exhibited neurologic or neurodevelopmental sequelae during postpartum follow-up upon 
assistance from the Department of Children Healthcare and Department of Pediatric Neurology at our hospital.
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Table 1 Clinical Characteristics of Maternal Listeriosis

Case 
Number

Age 
(Years)

Hospital 
Stays 
(Days)

Time of 
Symptom 
Onset

Time of 
Diagnosis 
(Time of 
Positive 
Culture)

Clinical 
Manifestations

PROM Other 
Complications

Blood 
Culture

Uterine/ 
Placental 
Swab 
Cultures

Empiric 
Antibiotics

Antibiotics After 
Diagnosis

1 26 9 30+2 Postpartum day 
4

Fever (40.2°C), 
irregular lower 

abdominal pain

Yes None (+) — Levofloxacin 
ivgtt 0.5 g qd 

+tinidazole ivgtt 

0.4 g qd

Levofloxacin po 0.5 g qd

2 22 10 30+2 Postpartum day 

3

Fever (39°C), 

irregular lower 
abdominal pain

Yes Pulmonary 

infection

(+) (+) Ceftriaxone 

ivgtt 2 g qd 
+tinidazole 0.4 

g q12h

Not changed

3 35 9 34+4 Postpartum day 

2

Fever (39.7°C) No GDM, pulmonary 

infection, anemia, 

placenta previa

(+) (+) Clindamycin 

ivgtt 0.3 g q12 

+tinidazole 0.4 
g q12h

Meropenem ivgtt 0.5 g q8h

4 27 9 38+3 Postpartum day 
2

Fever (38.6°C), 
irregular lower 

abdominal pain, 

abnormal FHR

No ICP, fetal distress (+) (−) Ceftezole 
+Metronidazole 

to Imipenem 

ivgtt 0.5 g q8h

Ampicillin ivgtt 2 g q8h

5 24 18 31+5 Postpartum day 

3

Fever (39°C), 

irregular lower 
abdominal pain, 

abnormal FHR

No None (+) (+) Cefoxitin ivgtt 2 

g q8h

Piperacillin ivgtt 4.5 g q12h+ 

tinidazole ivgtt 0.4 g q12h

6 40 10 20 Postpartum day 

2

Fever (38.8°C), 

chest tightness, 

nasal congestion, 
irregular lower 

abdominal pain

Yes Pulmonary 

infection

(+) (+) Cefoperazone 

ivgtt 2 g q8h to 

imipenem ivgtt 
0.5 g q8h- 

imipenem ivgtt 

0.5 g q6h

Piperacillin ivgtt 4.5 g q12h

7 21 7 25+3 Postpartum day 

3

Fever (38°C), 

irregular lower 
abdominal pain

No Abnormal 

umbilical artery 
flow

(+) — Cefoxitin ivgtt 2 

g q12h

Not changed
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8 40 12 28+1 Postpartum day 

6

Fever (39.4°C), 

irregular lower 

abdominal pain

No Anemia (+) (−) Cefoxitin ivgtt 2 

g q8h to 

Ceftriaxone 
ivgtt 2 g q12h+ 

metronidazole 

ivgtt 1 g q12h

Ampicillin ivgtt 2 g q6h

9 28 5 29+5 Postpartum day 

4

Fever (39.1°C), 

irregular lower 
abdominal pain, 

chills, abnormal 

FHR

No None (+) (−) Cefoxitin ivgtt 2 

g q12h to 
cefoperazone 

ivgtt 2 g q12h

Ampicillin ivgtt 2 g q6h

10 33 7 33 Postpartum day 

3

Fever (39.4°C), 

reduced fetal 
movement

No Elevated liver 

enzymes

(+) (+) Cefoperazone 

ivgtt 2 g q8h

Not changed

11 25 9 30+3 Postpartum day 
3

Irregular lower 
abdominal pain

No None — (+) Ceftezole ivgtt 2 
g q12h

Piperacillin ivgtt 4.5 g q8h

12 26 4 3 d before 
delivery

Postpartum day 
2

Fever, cough, 
short of breath

No Septic shock — (+) Piperacillin ivgtt 
4.5 g q6h

Meropenem ivgtt 1 g q8h

13 24 9 33 Postpartum day 
1

Fever No α-thalassemia, 
thrombocytopenia

— (+) Cefoxitin Piperacillin ivgtt 4.5 g q8h

14 28 6 28+5 Postpartum day 
2

Irregular lower 
abdominal pain

No GDM — (+) Cefoxitin Not changed

15 40 4 26+3 Postpartum day 
3

Fever (39.6°C) Yes None — (+) Ceftriaxone Piperacillin ivgtt 4.5 g q8h

16 34 15 30+6 Postpartum day 
1

Fever (38.4°C), 
chillness, nasal 

congestion, 

abnormal FHR

Yes GDM, Fetal 
distress

(−) (+) Piperacillin ivgtt 
4.5 g q6h

Meropenem ivgtt 1 g q8h

17 42 14 21+3 Postpartum day 

4

Fever (39.9°C), 

chillness

No Placenta previa (+) (+) Ceftriaxone Meropenem ivgtt 1 g q8h

18 19 9 23+3 Postpartum day 

4

Fever (39.2°C) Yes Placenta accreta, 

anemia

— (+) Piperacillin ivgtt 

4.5 g q6h

Imipenem ivgtt 1 g q6h to 

Amoxicillin po 0.25 g tid

(Continued)
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Table 1 (Continued). 

Case 
Number

Age 
(Years)

Hospital 
Stays 
(Days)

Time of 
Symptom 
Onset

Time of 
Diagnosis 
(Time of 
Positive 
Culture)

Clinical 
Manifestations

PROM Other 
Complications

Blood 
Culture

Uterine/ 
Placental 
Swab 
Cultures

Empiric 
Antibiotics

Antibiotics After 
Diagnosis

19 31 8 31+1 Postpartum day 
1

Fever (39°C), 
abnormal FHR, 

reduced fetal 

movement

Yes ICP (−) (+) Cefoperazone 
ivgtt 2 g q12h

Cefoperazone ivgtt 2 g q12h 
+Sulfamethoxazole po 0.96 

g q12h

20 39 8 35+1 35+6 Fever (39.5°C), 

cough, headache, 
sore throat, 

abnormal FHR

No ICP (+) (−) Mezlocillin ivgtt 

2.5 g q8h

Mezlocillin ivgtt 2.5 g q8 to 

Amoxicillin po 0.25 g tid

21 28 6 17+5 17+6 Fever (39.2°C), 

dizziness, 

abnormal FHR

No None (−) (+) Cefoxitin Not changed

22 23 7 24+5 25+6 Cough, headache No ICP — (+) Ampicillin ivgtt 2 

g q6h

Not changed

23 30 6 28+3 Postpartum day 

2

Fever (39.8°C), 

irregular lower 
Abdominal pain, 

abnormal vaginal 

secretion

No β-thalassemia, 

hypothyroidism

(−) (+) Cefazolin to 

piperacillin

Piperacillin ivgtt 4.5 g q8h

24 34 6 32+1 33+1 Fever (39.4°C) Yes GDM, ICP, 

placental 
abruption

(+) (−) Mezlocillin ivgtt 

2.5 g q8h

Not Changed

25 24 23 27+6 28+6 Fever (38.6°C), 

cough, headache, 

irregular lower 
abdominal pain, 

abnormal FHR

No None (+) (+) Cefoxitin ivgtt 2 

g q8h to 

piperacillin ivgtt 
4.5 g q8h

Ampicillin ivgtt 2 g q4h
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26 34 5 37+6 38 Fever (38.2°C), 
flu-like 

symptoms, 

abnormal FHR

No None (−) (+) Ceftriaxone 
ivgtt 2 g qd

Not changed

27 34 14 30+3 31+3 Fever (38.2°C), 

hypothermia 
(34.5°C), cough, 

flu-like 

symptoms, 
irregular lower 

abdominal pain

Yes None (+) (−) Piperacillin ivgtt 

4.5 g q6h

Ampicillin ivgtt 2 g q4h

28 37 3 28 Postpartum day 

7

Fever (39.5°C), 

chills, irregular 

lower abdominal 
pain

No None — (+) Cefoperazone 

ivgtt 2 g q12h

Not changed

Abbreviations: DCDA, dichorionic diamniotic twin; FHR, fetal heart rate; GA, gestational age; GDM, gestational diabetes mellitus; ICP, intrahepatic cholestasis of pregnancy; MCDA, monochorionic diamniotic twin; PROM, premature 
rupture of membranes; TTTS, twin-to-twin transfusion syndrome.
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Table 2 Fetal and Neonatal Outcomes of 25 Cases

No Singleton 
or Twin

GA at 
Delivery 
(Weeks)

Birth 
Weight 
(g)

Meconium- 
Stained 
Amniotic 
Fluid

Fetal/ 
Neonatal 
Death

Sample 
Culture

Neonatal Complications Antibiotics Placental 
Pathology

1 Singleton 30+6 1750 No FD Not taken — — Mild 
chorioamnionitis

2 Singleton 30+5 NA No ND Not taken NICU, but life-sustaining 
measures were discontinued

— Moderate to severe 
chorioamnionitis

3 Singleton 35 1500 No FD Not taken — — Moderate to severe 
chorioamnionitis

4 Singleton 38+6 3650 Yes No Blood (+), 
sputum (+), 
CSF (−)

NICU, sepsis, pneumonia, 
intracranial infection

Penicillin iv 0.5 mU 
q6h + Meropenem 
ivgtt 0.12 g q8h

Moderate 
chorioamnionitis

5 Singleton 31+6 NA Yes ND Not taken Life-sustaining measures were 
discontinued

— Moderate 
chorioamnionitis

6 DCDA 20+5 295 No FD Not taken — — Severe 
chorioamnionitis 
with hemorrhage 
and microabscesses

195 No FD Not taken — — Severe 
chorioamnionitis 
with hemorrhage 
and microabscesses

7 Singleton 26+3 1043 No FD Not taken — — Not taken

8 Singleton 28+4 1330 Yes, with 
foul smell

ND Ear swab (+) Life-sustaining measures were 
discontinued

— Not taken

9 Singleton 29+5 1500 No FD Not taken — — Not taken

10 Singleton 33+6 2550 Yes, with 
foul smell

No Blood (+), 
sputum (+), 
CSF (−)

NICU, Sepsis, pneumonia, 
intracranial infection

Penicillin ivgtt 0.33 
mU q8h + 
Meropenem ivgtt 
0.05 g q12h

Not taken

11 Singleton 30+5 1580 Yes ND Ear swab (+), 
pharyngeal 
swab (+)

Life-sustaining measures were 
discontinued

— Not taken

12 DCDA 24+ 995 No FD Not taken — — Severe 
chorioamnionitis

949 No FD Not taken — — Severe 
chorioamnionitis

13 Singleton 36+2 2620 Yes, with 
foul smell

No Ear swab (+) None — Moderate 
chorioamnionitis

14 Singleton 29+1 1380 No No Blood (+), 
sputum (+), 
ear swab (+), 
CSF (−)

NICU, sepsis, pneumonia, 
intracranial infection, 
intracranial hemorrhage, RDS

Ampicillin iv 0.06 
g q12h + 
meropenem ivgtt 
0.027 g q12h

Severe 
chorioamnionitis

15 Singleton 28+3 1240 Yes, with 
foul smell

FD Not taken — — Severe 
chorioamnionitis

16 Singleton 31+3 1590 Yes ND Blood (+), 
sputum (+)

NICU, sepsis, RDS, MODS, 
respiratory failure, 
intracranial infection

Ampicillin ivgtt 0.11 
g q6h + 
meropenem ivgtt 
0.11 g q6h

Severe 
chorioamnionitis

17 Singleton 22 420 No FD Not taken — — Moderate to severe 
chorioamnionitis

(Continued)
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Discussion
Pregnant women have a much higher susceptibility to infection with L. monocytogenes, which may be attributed to 
suppressed cellular immunity during gestation;3 multiple pregnancies are at greater risk for perinatal listeriosis than 
singleton pregnancies because of greater immunosuppression.14 We herein retrospectively reviewed the perinatal 
listeriosis cases over the past 10 years, and identified and analyzed 28 cases of perinatal listeriosis. The incidence of 
perinatal listeriosis is estimated to be 4–10/100,000 births in Europe and North America,15 while in Li’s study the 
estimated incidence of perinatal listeriosis was 13.7/100,000 at a maternity hospital in Beijing, China.11

The maternal symptoms of perinatal listeriosis are usually non-specific and this generates difficulty and delays 
in accurate prenatal diagnosis. Twenty-two of the 28 cases (78.57%) in our study were diagnosed with listeriosis 

Table 2 (Continued). 

No Singleton 
or Twin

GA at 
Delivery 
(Weeks)

Birth 
Weight 
(g)

Meconium- 
Stained 
Amniotic 
Fluid

Fetal/ 
Neonatal 
Death

Sample 
Culture

Neonatal Complications Antibiotics Placental 
Pathology

18 Singleton 23+3 NA No FD Not taken — — Severe 
chorioamnionitis

19 Singleton 31+1 1430 Yes ND Blood (+), 
sputum (+)

NICU, sepsis, intracranial 
hemorrhage, DIC, RDS, 
MODS

Ampicillin ivgtt 0.16 
g q6h + 
meropenem ivgtt 
0.063 g q8h

Severe 
chorioamnionitis

20 Singleton 38+2 3450 Yes No Not taken None — Mild 
chorioamnionitis

21 DCDA 17+6 220 No FD Not taken — — Moderate to severe 
chorioamnionitis

200 No FD Not taken — — Moderate to severe 
chorioamnionitis

22 Singleton 25+6 856 No FD Ear swab (+) — — Moderate to severe 
chorioamnionitis

23 Singleton 29+0 1300 Yes ND Blood (+), 
sputum (+), 
ear swab (+)

NICU, sepsis, MODS, RDS, 
pneumonia, pulmonary 
hemorrhage, neonatal 
asphyxia, anemia, but life- 
sustaining measures were 
discontinued

Ampicillin ivgtt 0.13 
g q12h + 
meropenem ivgtt 
0.05 g q8h

Not taken

24 Singleton 39+3 2910 No No Ear swab (−) None — Mild 
chorioamnionitis

25 DCDA 29 774 Yes, with 
foul smell

FD Not taken — — Severe 
chorioamnionitis

1240 No No Blood (+), 
CSF (−)

NICU, sepsis, intracranial 
infection, pneumonia, 
pathologic jaundice

Ampicillin ivgtt 0.12 
g q8h + 
Meropenem ivgtt 
0.048 g q8h

Moderate to severe 
chorioamnionitis

26 Singleton 38 3850 No No Ear swab (−) None — Mild 
chorioamnionitis

27 Singleton 38+6 2860 No No Ear swab (−) None — Mild to moderate 
chorioamnionitis

28 Singleton 28+2 1330 Yes ND Ear swab (+) Life-sustaining measures were 
discontinued

— Severe 
chorioamnionitis

Abbreviations: RDS, respiratory distress syndrome; CSF, cerebrospinal fluid; DCDA, dichorionic diamniotic twin; DIC, disseminated intravascular coagulation; FD, fetal 
death; GA, gestational age; MCDA, monochorionic diamniotic twin; MODS, multiple organ disfunction syndrome; ND, neonatal death; NICU, neonatal intensive care unit.
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in the postpartum period. Fever, mild flu-like symptoms, and non-specific obstetric signs (such as irregular uterine 
contractions, labor, and abnormal FHR) are the most frequent clinical manifestations of perinatal listeriosis,12,16 

and infectious disease of the respiratory system or intrauterine infection is initially considered. In addition, not 
every maternal listeriosis patient is febrile; in fact, approximately 29% of maternal patients were asymptomatic in 
a previous case review, making the identification of perinatal listeriosis more difficult.17 The diagnosis of perinatal 
listeriosis relies on the isolation of L. monocytogenes from blood, CSF, or other bodily fluid. Maternal blood 
cultures were positive in only 55% of samples in a large national prospective cohort study in France, consistent 
with our study (53.57%), with placental and neonatal gastric fluid samples (positive in 78%) the most sensitive 
tissues for the isolation of L. monocytogenes, while neonatal CSF samples cultured positive in only 18% of 
samples.1 It is impossible to retrieve placental samples or neonatal bodily fluid prenatally, and thus the prenatal 
diagnosis of perinatal listeriosis is very problematic. Pathologic examinations of the placenta can provide us with 
characteristic findings that can reveal significant chorioamnionitis, macroabscesses, or microabscesses with focal 
necrosis and hemorrhage in the placenta infected with listeriosis.18 Although stool cultures used for the diagnosis 
of listeriosis are more controversial due to their low sensitivity,19 we postulate that they can be valuable for the 
prenatal diagnosis of listeriosis because they comprise an available diagnostic test that can be completed 
prenatally.

Maternal listeriosis is typically associated with uneventful prognosis and maternal death is rare. There was no 
neurolisteriosis or maternal death in our study and only one of our patients (case 12) experienced septic shock with 
no other underlying disease. However, infection with L. monocytogenes can cause severe fetal and neonatal outcomes, 
including spontaneous abortion, intrauterine fetal demise, stillbirth, preterm birth, and neonatal complications.12,16 In 
Charlier’s study, only 5% of the infected mothers experienced a normal delivery and a normal postpartum period, with 
21% of cases enduring fetal loss.1 In another large cohort study published recently, the fetal loss rate was 46% among 
pregnant patients,20 while in our study the crude fetal fatality rate was 46.88% (15/32) of the 32 offspring; the neonatal 
fatality rate was 47.06% (8/17) in the 17 live births, with an overall case-fatality rate as high as 71.88% among the 32 
offspring. This latter rate was much higher than the fatality rate reported previously, which may be attributed to the 
difficulty in prepartum diagnosis of perinatal listeriosis, as it is challenging to deliver appropriate antibiotics before the 
microbiologic isolation of L. monocytogenes.

A majority of listeriosis cases do not receive appropriate empiric antibiotics before microbiologic confirmation 
of L. monocytogenes, which is sensitive to numerous antibiotics, including ampicillin and penicillin, but is 
naturally resistant to cephalosporins.21 The American College of Obstetrics and Gynecology advises high-dose 
intravenous ampicillin (at least 6 g/d) for the treatment of symptomatic and febrile perinatal listeriosis patients.22 

While all of the samples in our study underwent drug-resistance tests, none showed resistance to ampicillin or 
penicillin. In Li’s study, 66.67% of the maternal patients initially received cephalosporins,11 and in our study, 
57.14% of patients initially received only cephalosporin or cephamycin antibiotics. Difficulties in both prepartum 
diagnosis of perinatal listeriosis and in administering appropriate antibiotics prior to the microbiologic isolation of 
L. monocytogenes precipitated an unexpectedly high fetal and neonatal fatality rate in our study. Anti-Listeria 
empiric therapy may be beneficial to undifferentiated febrile patients during pregnancy, which could prevent the 
development of and deterioration associated with perinatal listeriosis. However, most of the undifferentiated fever 
during pregnancy is attributed to viral infection, and perinatal listeriosis is uncommon.23 Whether empiric anti- 
Listeria antibiotics should be recommended for undifferentiated febrile pregnant women requires further 
investigation.

The gestational age at infection with L. monocytogenes is also related to fetal and neonatal survival rate.24 Charlier 
et al ascertained that fetal death was minimized when infection occurred after 29 weeks of gestation. According to 
Elinav’s study, each additional gestational week increased fetal survival by 33%.13

Infection with L. monocytogenes is not an indication for immediate delivery or emergency cesarean section. If 
the diagnosis of perinatal listeriosis can be established prenatally, appropriate and timely antibiotic therapy for 
listeriosis can improve fetal and neonatal outcomes. Three of our patients (cases 20, 24, and 27) initially received 
intravenous mezlocillin or piperacillin when they were febrile, but before the microbiologic diagnosis had been 
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established. After the isolation of L. monocytogenes, cases 20 and 24 maintained and completed the mezlocillin 
therapy, and the antibiotics for case 27 were changed to ampicillin; they subsequently all went on to deliver 
healthy babies at full-term. Even infection with L. monocytogenes in the first trimester can achieve a favorable 
perinatal outcome after anti-Listeria therapy. Chan et al reported and reviewed their cases of maternal listeriosis 
in the first trimester, and seven of nine women underwent successful treatment with intravenous ampicillin and 
gentamicin, and only two women aborted.25

Perinatal listeriosis of twins can be discordant, such that one twin can be infected with L. monocytogenes with 
the co-twin remaining healthy.26 One of the patients in the present study (case 25) experienced the intrauterine 
demise of one twin, with the woman then delivering the co-twin vaginally and the baby surviving after transfer to 
the NICU. We hypothesize that chorionicity in twin pregnancies may explain such discordancy in neonatal 
outcomes.

Conclusions
In the present study, we identified and comprehensively summarized and analyzed a total of 28 cases of perinatal 
listeriosis over 10 years at a tertiary referral center for maternal and children’s health in western China. Listeriosis 
is a rare but severe foodborne disease that occurs due to the consumption of food contaminated with Listeria, and 
the prevalence of perinatal listeriosis may be underestimated in China. The consequences of L. monocytogenes 
infection during pregnancy and in neonates are often severe, and significantly adverse perinatal outcomes were 
revealed in our study; for example, the fetal and neonatal mortality rate was as high as 71.88% (23/32). We stress 
that appropriate antibiotics be administered in maternal and neonatal listeriosis as it constitutes a major public 
health concern, and we acknowledge the great challenges conferred in the management of perinatal listeriosis. In 
addition, there is an urgent need for a comprehensive Listeria surveillance system for pregnant women in China.
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