—Case Reports—
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Invasive neonatal infection with Group B Streptococcus (GBS) is a disease of concern that can lead to
neurological sequelae. Guidelines for preventing mother-to-child transmission have been introduced to
reduce the incidence of early-onset infection, but guidelines for controlling the late-onset form are lack-
ing. Recently, the trans-breastfeeding route of transmission has been highlighted as an example of late-
onset infection, but no consensus on how to manage such infections has been reached. In this report,
we describe a case of late-onset bacteremia/meningitis in a neonate suspected to have been infected
with GBS via breastfeeding. A vaginal culture test of the mother at 35 weeks’ gestation was negative for
GBS. Since she had symptoms of mastitis, breast milk and nipple cultures were also tested and found to
be positive for the strain of GBS identified in the neonate on genetic analysis. Diagnosis of trans-
mammary GBS infection is challenging because breastfeeding-related events are difficult to identify. In
our case, the diagnosis was based on the mother’s history of mastitis, and the patient was treated with-
out escalation to sequelae. When a neonate develops a fever, physicians should consider GBS infection
and examine the mother’s medical history to facilitate accurate diagnosis, especially if the history in-
cludes mastitis. A breast milk culture should be performed if the mother has mastitis, especially in cases

of infection in preterm infants and in recurrent cases. (J] Nippon Med Sch 2024; 91: 495-498)
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Background
Group B streptococcus (GBS) is a significant source of neo-
natal infection. Both early-onset disease (EOD), which oc-
curs before 7 days of age, and late-onset disease (LOD),
which occurs between 7 and 89 days of age, have high
rates of mortality and sequelae™.

In Japan, the incidence of EOD is 0.09 per 1,000 live
births, and that of LOD is 0.12 per 1,000 live births’. In-
trapartum antibiotic prophylaxis (IAP) has led to a de-
crease in the incidence of EOD, but there is no epidemi-
ological evidence to suggest it has a protective effect
against LOD". GBS can cause LOD even if screening for

GBS during pregnancy is negative, and cases of LOD

caused by GBS in breast milk have been reported*. Re-
currence of GBS infection is common in such cases™. In
current clinical practice, breast milk is not commonly
considered as a source of GBS infection in neonates.
However, in cases of neonatal fever, LOD should be con-
sidered as a differential diagnosis, and the mother’s
breast milk should be screened for GBS. This report dis-
cusses a case of LOD via trans-mammary infection and

presents a literature review.

Case Presentation
An 18-day-old male neonate was admitted to our hospi-

tal with fever and lethargy. The patient was born at 40
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Fig. 1 The patient’s clinical course.

ABPC: ampicillin, CTX: cefotaxime, GM: gentamicin, y-glb: gamma globulin

CRP: C-reactive protein, PCT: procalcitonin, BT: body temperature

weeks’ gestation via normal vaginal delivery with a birth
weight of 2,604 g; there was no history of abnormal
events during pregnancy or delivery. A vaginal culture
test of the mother at 35 weeks’ gestation was negative for
GBS. Four days prior to admission, the mother had a fe-
ver (38°C) and symptoms of mastitis. Upon admission,
the neonate weighed 3,300 g, and his vital signs were as
follows: systolic blood pressure: 88 mmHg, heart rate:
200 beats per minute, respiratory rate: 38 cycles per min-
ute, oxygen saturation in room air: 99%, and body tem-
perature: 39.1°C. His bilateral breath sounds were normal
upon auscultation, there were no heart murmurs, and ab-
dominal examination showed no abnormal findings. His
peripheral white blood cell count was 16.8 x 10° cells/L,
and no nuclear shift to the left was observed. Biochemi-
cal tests revealed a C-reactive protein level of 12.91 mg/
dL and a procalcitonin level of 26.28 ng/mL. These find-
ings were indicative of an increased inflammatory re-
sponse, but liver and kidney functions and electrolyte
levels were normal. The findings of the general cerebro-
spinal fluid (CSF) examination performed upon admis-
sion were as follows: cell count: 11/pL (71% mononuclear
cells), protein level: 53 mg/dL, and glucose level: 45 mg/
dL. A CSF culture smear test was negative for GBS, but

an interim report on the second day of culture revealed
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the presence of GBS. In addition, GBS was detected in
blood, urine, and pharyngeal mucus cultures.

After admission (Fig. 1) and collection of culture sam-
ples, ampicillin (200 mg/kg/day) and cefotaxime (150
mg/kg/day) were administered. As the patient’s fever
did not resolve, the ampicillin dose was increased to 300
mg/kg/day on the second day of admission, and addi-
tional therapy with gentamicin at a dose of 5 mg/kg/day
was initiated on the third day. After treatment with an-
timicrobial agents and immunoglobulin, the patient’s fe-
ver resolved on the fourth day of admission. There was
no recurrence of fever, and feeding and physical activity
returned to the same level as before hospitalization. Since
GBS was identified in a pharyngeal mucus culture from
the neonate and the mother had symptoms of mastitis
(fever and breast pain), we assumed trans-mammary
GBS infection. Breast milk and nipple cultures from
mother were performed, and GBS was detected in the
breast milk culture. Breast feeding was discontinued on
the second day of hospitalization. After her symptoms
naturally improved in a few days, we attempted to start
breastfeeding.

A blood culture performed on the second day of ad-
mission confirmed the absence of GBS, and CSF exami-

nation on the fourth day revealed a white blood cell
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count of 436/pL (35% mononuclear cells), a protein level
of 151 mg/dL, and a glucose level of 31 mg/dL. These
findings were consistent with bacterial meningitis. How-
ever, the patient tested negative for GBS in the CSF cul-
ture, and the C-reactive protein level had fallen to 0.33
mg/dL on the eleventh day of admission. On the ninth
day, an Auditory Brainstem Response (ABR) examination
showed bilateral V waves. An electroencephalogram per-
formed on the 17th day of hospitalization showed no sig-
nificant abnormalities. On the 18th day, head magnetic
resonance imaging confirmed that there were no abnor-
malities in the cranium, and the patient was discharged.
GBS strain analysis was performed at Chiba University
Research Center for Mycological Medicine and Infection
Control. Pharyngeal, maternal breast milk, and nipple
cultures revealed that the strain was serotype III, and
multilocus sequence typing analysis showed the GBS dis-
ease strain was ST335. The genotype was a perfect match
between the neonate and his mother.

Permission for publication was obtained from the pa-

tient’s parents.

Discussion

We report a case of LOD transmitted via contaminated
breast milk, with GBS detected in blood, CSF, and pha-
ryngeal mucus cultures from the neonate. Since GBS was
identified in the pharyngeal mucus culture and the
mother had symptoms of mastitis, breast milk and nipple
cultures were performed. Genetic analysis showed that
the GBS strain detected in both the mother and infant
was the same: type III, which is the most common cause
of neonatal and infantile infections’. Therefore, we con-
cluded that the source of the infection was the mother’s
breast milk. At our institution, we administered antimi-
crobial treatment with ampicillin without hesitation upon
admission, considering GBS infection as a possibility.
When the fever did not resolve, gentamicin was added in
hopes of a synergistic effect, which ultimately contrib-
uted to an improvement in the patient’s overall health.

GBS accounts for approximately 30-40% of neonatal
and infant meningitis cases and is a common causative
agent, along with E. coli”’. It has been reported that 23%
of neonatal meningitis cases result in neurological se-
quelae, highlighting the importance of accurate diagnosis
and prompt treatment for this disease’.

Despite the large number of cases involving GBS infec-
tion transmitted via breast milk, the exact route of infec-
tion remains unclear’. A possible mechanism is retro-

grade invasion of the mammary gland by GBS from the
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neonate’s oral cavity, resulting in a bacterial concentra-
tion’. Animal experiments on rats have shown that GBS
can be transmitted orally, so oral infection via breast
milk should be considered.

In a previous report about meningitis caused by GBS
in newborns, 7 of the 16 mothers had symptoms of mas-
titis”. Another study showed that the onset of mastitis
symptoms is correlated with the quantity of GBS bacteria
present’, and that when the mother has symptoms of
mastitis, the risk of infection is high. However, even if
the mother’s milk is positive for GBS, she may not expe-
rience mastitis symptoms, so the importance of perform-
ing breast milk cultures based on these symptoms alone
has not yet been confirmed.

GBS in breast milk is often detected in recurrent cases
of GBS infection*™”, so it is important to test for its pres-
ence when infection recurs, especially in preterm infants,
who are at higher risk for LOD than term infants". It can-
not be assumed that breast milk is the cause of GBS in-
fection, but several cases of repeated breast milk infection
complicated with mastitis in the mother have been de-
scribed in the literature. Therefore, when a neonate is
febrile, it is important to investigate breastfeeding-related

issues to help with diagnosis.

Conclusion
We report a case of LOD in a neonate infected with GBS
via breast milk. When a neonate develops a fever, physi-
cians should consider GBS infection and examine the
mother’s medical history to facilitate accurate diagnosis,
especially if the history includes mastitis. In addition, a
breast milk culture should be performed if the mother
has symptoms of mastitis, especially in cases of infection

in preterm infants, and in recurrent cases.

Acknowledgements: The authors would like to thank the
staff of the Chiba Hokusoh Hospital Pediatric Department for

their kind assistance in the preparation of this report.
Conflict of Interest: None.

References

1. Puopolo KM, Lynfield R, Cummings JJ. Committee on Fe-
tus and Newborn, Committee on Infectious Diseases.
Management of infants at risk for group B streptococcal
disease. Pediatrics. 2019 Aug;144(2):e20191881.

2. Russell NJ, Seale AC, O’Sullivan C, et al. Risk of early-
onset neonatal group B streptococcal disease with mater-
nal colonization worldwide: systematic review and meta-
analyses. Clin Infect Dis. 2017 Nov;65(suppl_2):5152-9.

3. Matsubara K, Hoshina K, Kondo M, et al. Group B strep-

497



R. Fukunaga, et al

tococcal disease in infants in the first year of life: a na-
tionwide surveillance study in Japan, 2011-2015. Infection.
2017 Aug;45:449-58.

. Nicolini G, Borellini M, Loizzo V, Creti R, Memo L, Ber-

ardi A. Group B streptococcus late-onset disease,contami-
nated breast milk and mothers persistently GBS negative:
report of 3cases. BMC Pediatr. 2018 Jul;18(1):214.

. Katayama N, Nakamura K, Go H, Takehara H. Neonatal
meningitis and recurrent bacteremia with group B Strep-
tococcus transmitted by own mother’s milk: a case report
and review of previous cases. Int J Infect Dis. 2018 Sep;74:
13-5.

. Zimmermann P, Gwee A, Curtis N. The controversial role
of breast milk in GBS late-onset disease. ] Infect. 2017 Jun;
74(Suppl 1):534-40.

. Shinjoh M, Yamaguchi Y, Furuichi M, Yaginuma M, Taka-
hashi T, Iwata S. Recent trends in pediatric bacterial men-
ingitis in Japan, 2016-2018 - S. agalactiae has been the
most common pathogen. ] Infect Chemother. 2020 Oct;26
(10):1033-41.

. Ouchenir L, Renaud C, Khan S, et al. The Epidemiology,
Management, and Outcomes of Bacterial Meningitis in In-
fants. Pediatrics. 2017 Jul;140(1):e20170476.

. Okike I, Ladhani SN, Johnson AP, et al. Clinical character-
istics and risk factors for poor outcome in infants less
than 90 days of age with bacterial meningitis in the
United Kingdom and Ireland. Pediatr Infect Dis J. 2018

10.

11.

12.

Sep;37(9):837-43.

Weisman LE, McKinney L, Villalobos R. Systemic group B
streptococcal disease in the neonate: characterization of
an oral colonization model using the suckling rat. Micro-
biol Immunol. 1990 Sep;34(9):755-64.

Berardi A, Rossi C, Lugli L, et al. Group b streptococcus
late-onset disease: 2003-2010. Pediatrics. 2013 Feb;131(2):e
361-8.

Elling R, Hufnagel M, de Zoysa A, et al. Synchronous re-
currence of group B streptococcal late-onset sepsis in
twins. Pediatrics. 2014 May;133(5):e1388-91.

(Received, January 14, 2023)
(Accepted, May 1, 2023)
(J-STAGE Advance Publication,  June 2, 2023)

Journal of Nippon Medical School has adopted the Creative Com-
mons Attribution-NonCommercial-NoDerivatives 4.0 International
License (https://creativecommons.org/licenses/by-nc-nd/4.0/) for
this article. The Medical Association of Nippon Medical School re-
mains the copyright holder of all articles. Anyone may download,
reuse, copy, reprint, or distribute articles for non-profit purposes
under this license, on condition that the authors of the articles are

properly credited.

498

J Nippon Med Sch 2024; 91 (5)



