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Clinical Cases and Brief Reports

Neonatal Group B Streptococcal Infection Related to
Breast Milk

PAUL A. BYRNE,1,2 CAROL MILLER,1 and KATHY JUSTUS1

ABSTRACT

Group B streptococcus is currently the most common cause of sepsis and meningitis in new-
borns. How should mothers whose breast milk cultures show growth of this microorganism
be managed regarding breastfeeding? This case study discusses the possible transfer of group
B streptococcus to a preterm infant from mother’s milk. It also describes the process that was
taken to preserve the breastfeeding experience while the infant was treated. The questions
provoked during this investigation prompted the authors to revise procedures in their spe-
cial care nursery for dealing with infants and mothers presenting with signs of infection. In
this case, providing treatment for the mother and infant and withholding breast milk from
the infant until cultures were negative, while supporting the mother’s milk supply, made it
possible for this mother to continue to breastfeed.
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INTRODUCTION

GROUP B STREPTOCOCCUS is currently the
most common cause of sepsis and menin-

gitis in newborns. Group B streptococcus is also
a frequent cause of newborn pneumonia. Ac-
cording to The Centers for Disease Control and
Prevention (CDC), approximately one of every
100 to 200 infants whose mothers carry group
B streptococcus develops signs and symptoms
of group B streptococcal disease. Seventy-five
percent (75%) of cases of group B streptococcal
disease among newborns occur in the first
week of life (early-onset disease) and most of
these appear within hours after delivery. Pre-
mature infants are more susceptible to group B

streptococcal infection than full-term infants.1
Group B streptococcal disease also may de-
velop in infants 1 week to several months after
birth (late-onset disease). Only about 50% of
late-onset group B streptococcal disease cases
among newborns come from a mother who is
a group B streptococcus carrier; the source of
infection for the others with late-onset disease
is unknown.1 Late-onset disease is very rare,
but may be acquired from various sources, in-
cluding nosocomial, community, and maternal
contact. Maternal milk has been suggested as a
source, but this has not been proved by mo-
lecular microbiology.2 The CDC recommends
universal prenatal screening for vaginal and
rectal colonization of all pregnant women at 35
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to 37 weeks’ gestation.1 A study by Kubin et al.
has reported the group B streptococcal breast
milk carriage rate to be 3.5% in 1132 samples
from healthy lactating women.3

CASE REPORT

The mother is a 32-year-old married white,
gravida 2, para 1. The mother’s first pregnancy
was uncomplicated. Group B streptococcus sta-
tus was unknown during both pregnancies.
This was a twin pregnancy. Twin B had poly-
hydramnios, which was treated with amnio-
centesis as an outpatient 10 days prior to de-
livery, resulting in fluid drainage of 1000 mL.
The patient was admitted to the hospital at 31
and 3/7 weeks gestation, because of sponta-
neous rupture of membranes with clear fluid.
Twin A was a known fetal demise identified 1
day prior to delivery; twin B had polyhydram-
nios and transverse lie. The infants were 
delivered by primary Cesarean section. The
stillborn Twin A had an autopsy report of
“macerated fetus weighing 1600 g.” The cause
of death was attributed to torsion of the um-
bilical cord at the attachment to the fetus with
focal disruption and constriction. No evidence
of infection was noted. Twin B had nuchal cord
and was delivered within the membranes. The
gestational age by modified Ballard score was
31 weeks LGA. Apgar scores were 9 at 1 minute
and 9 at 5 minutes. The weight was 1883 g and
the cord length was 60 cm. Cefoxitin sodium 2
g was given to the mother before delivery.
Three more doses of cefoxitin 2 g every 6 hours
were given to the mother during the postpar-
tum stay and then discontinued. The mother
started pumping milk for her infant on day 1
and continued to pump with an electric breast
pump after discharge. Procedures for collection
and storage of expressed breast milk in the hos-
pital setting were followed as recommended by
The Human Milk Banking Association of North
America’s 1993 guidelines.4

Twin B was admitted to the special care nurs-
ery. Intravenous therapy was started, a blood
culture was drawn, and ampicillin 180 mg
every 12 hours and gentamicin 4.5 mg every 18
hours were given intravenously (IV). Genta-
micin peak and trough blood levels were

within normal limits. The blood culture report
showed no bacterial growth by 48 hours and
the antibiotics were discontinued.

The mother’s colostrum was fed to the infant
by indwelling nasogastric feeding tube on day
1, and formula or breast milk was given every
3 hours as a bolus feeding through day 4. On
day 5, as the mother’s supply increased, breast
milk was given exclusively via indwelling na-
sogastric tube every 3 hours, advancing to 35
mL every 3 hours by day 10. On day 8, human
milk fortifier was added to the breast milk to
obtain 22 calories per ounce.

In the morning of the tenth day postpartum,
the mother complained of not feeling well with
a sore left breast, especially under her arm. The
obstetrician examined the mother and found no
mastitis at that time. The mother stated she had
slept through the night the previous night and
had gone 6 hours without pumping. The
mother and infant had done first skin-to-skin
holding on day 10 but had not yet directly
breastfed. All feedings were by nasogastric
tube with fortified breast milk at this point.
Comfort measures were discussed with the
mother and she was informed to call her ob-
stetrician if symptoms did not improve in 24
hours. That evening, the infant developed nu-
merous episodes of apnea and bradycardia,
and was noted to be lethargic and inactive. A
blood culture and spinal tap were done. The in-
fant was made NPO and antibiotic therapy was
started. Initial antibiotic therapy for the infant
was ampicillin 190 mg IV every 12 hours, gen-
tamicin 4.5 mg IV every 18 hours, and vanco-
mycin 27 mg IV every 18 hours. The infant’s
blood culture was positive for group B strep-
tococci. A spinal tap was negative for bacterial
growth. The infant had one dose of ampicillin
and two doses of gentamicin and vancomycin;
these antibiotics were discontinued after the
culture and sensitivity were obtained. Peni-
cillin G potassium 50,000 units IV every 8 hours
was started. This dose was given for five doses,
and then the penicillin G potassium was in-
creased to 200,000 units every 6 hours for 8
more days. The infant was treated with peni-
cillin for a total of 10 days.

The morning after the infant developed ap-
nea and bradycardia, the mother returned to
her obstetrician. She related that she had a tem-
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perature of 103°F. Cephalexin 500 mg twice per
day orally for 7 days was prescribed for mother
at this time. The obstetrician ordered a com-
puted tomography scan of the abdomen to rule
out an abdominal abscess. Contrast material
was given; thus, the mother continued to
empty her breasts by pump and discarded the
milk for 24 hours as recommended by the ra-
diologist. Red area on outer upper left breast
was noted. The mother reported that the vol-
ume of milk was decreased on the left side. The
mother completed 7 days of antibiotic therapy.

Feedings were restarted at 12 days of age by
nasogastric tube, while mother and infant were
on antibiotics. The infant went to breast at 17
days of age and was nursing well twice a day
with a breast shield at the 24th and 25th days
of age, with the rest of the feedings given by
nasogastric tube with expressed breast milk.
Antibiotics were discontinued for the infant on
the 20th day of age after 10 days of treatment.

On day 25, the infant had apnea and brady-
cardia again. A complete blood count, blood
culture, and spinal tap were done and the in-
fant was placed on nasal variable positive air-
way pressure (NVPAP). Antibiotic therapy was
restarted, using vancomycin 20 mg IV every 8
hours, ampicillin 208 mg IV every 8 hours, and
gentamicin 5 mg IV every 18 hours for 14 days.
The blood culture was again positive for group
B streptococci and the spinal fluid was again
negative for bacterial growth.

Because the infant became ill for a second
time, a clean-catch breast milk sample was ob-
tained from the mother 2 days later; also a cul-
ture of breast milk from a frozen pumped sam-
ple from the 10th day of age was obtained. The
clean-catch procedure involved washing the
breast first with soap and water, rinsing with
water, and drying the breast with a clean wash-
cloth. First sprays of milk were discarded and
a sterile bottle was used to collect the specimen.
The mother was asymptomatic for infection in
the breast at the time the infant developed the
second infection. The infant was fed breast milk
until the result of the culture was obtained. The
breast milk culture from the frozen milk sam-
ple on the 10th day of age showed heavy
growth of group B streptococci and the second
sample 2 days after the second infant infection
showed light growth of group B streptococci.

On day 29, the infant was switched to formula
feedings. The infant was transferred to a level
III neonatal intensive care unit for peripherally
inserted central catheter on day 30 and then
transported back to the level II nursery on day
32.

With both cultures of breast milk positive for
group B streptococcus, the mother was put on
a second course of oral cephalexin 500 mg twice
daily for 7 days. Breast milk was pumped and
discarded. Breast milk was cultured and was
negative for group B streptococcus on the last
day of mother’s antibiotic treatment. The cul-
ture was again negative for group B strepto-
coccus 2 days after the antibiotics were dis-
continued and the next culture of breast milk 1
week later also was negative for group B strep-
tococcus. However, the mother’s milk was now
positive for methicillin-resistant Staphylococcus
aureus. All cultures of milk were collected by
the clean-catch procedure using new sterile
pump equipment each time. The mother was
again asymptomatic for any infection. Consul-
tations were obtained from an adult infectious
disease physician and a pediatric infectious dis-
ease physician as the mother continued to
pump and discard milk to maintain supply. Af-
ter treatment of infant and mother for this or-
ganism and negative breast milk cultures, the
pediatric infectious disease physician gave the
mother permission to start breastfeeding again
28 days after initial positive methicillin-resis-
tant Staphylococcus aureus culture. The infant
was now 11 weeks old. As reported by the
mother, after several attempts to breastfeed
with difficult latch, the infant did go back to
the breast well. The infant continued to nurse
at 1 year. 

DISCUSSION

At the time of the second infection of the in-
fant, breast milk was suspected as the etiology.
Group B streptococci were present in light
growth in the breast milk even though the
mother was asymptomatic for infection at this
time. Group B streptococci also were found in
large growth in the frozen milk pumped at the
time of the infant’s first infection when the
mother was symptomatic for mastitis. This led
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the authors to consider whether the infant’s first
infection was a result of transfer of group B strep-
tococcus from the breast milk and not simply
late-onset group B streptococcal disease as was
first thought.5–7 Review of the literature showed
that the authors were not the first to encounter
an infant GBS infection related to breastfeeding
(Table 1).2,5–8,12,13,17–19 The authors’ review of
these cases shows that 76% of the infants pre-
sented with symptoms before 1 month of age:
All were less than 48 days old. All reported cases
were positive for GBS in the breast milk. The ma-
jority of patients who described outcomes dis-
continued breastfeeding. Of the cases reported,
there was one death at 4 days of age.

Further questions were considered. How
did the mother get the group B streptococcal
mastitis? A possible explanation for GBS mas-
titis has been described as a continuous cir-
cular process, as with coagulase-positive
staphylococci. Infection of the breast follows
colonization of the infant during the first days
of life and with negative pressure created by
suckling, organisms are aspirated into the
mammary ducts. The bacteria then could
multiply in the breast milk and be returned
in increased numbers and result in disease in
the infant.8 For this infant, the GBS status of
the mother was unknown as she was only 31
3/7 weeks gestation, the mother received an-
tibiotics prior to delivery, the initial infant
blood culture was negative, and the infant
had not actually breast fed prior to the symp-
toms of mastitis. The mother and infant had
done skin-to-skin holding the morning prior
to the infant becoming symptomatic. One
possible explanation why this particular in-
fant and mother were infected with this
pathogen was that a more virulent strain of
group B streptococcus had developed with
the use of prophylactic antibiotics in labor. As
reported by researchers in The Journal of Clin-
ical Investigation,9 highly virulent strains of
group B streptococcus produce a surface-lo-
calized protease that promotes the group B
streptococcus survival by acting as an an-
tiphagocytic factor. Further study of this topic
may be of interest as widespread use of anti-
biotic prophylaxis in labor for positive GBS 
prenatal cultures continues. Other factors
considered included the possibility that early

introduction of formula and human milk for-
tifier can alter the intestinal tract and make
the infant more susceptible to infection.10 A
study by Chan11 found that certain human
milk fortifiers might affect the antibacterial
actions of preterm human milk by the addi-
tion of iron, which appears to abolish human
milk antimicrobial activity. As reported by
Chan, preterm milk has higher levels of lacto-
ferrin than term milk from the second to the
12th week postpartum. When iron is added to
human milk either directly or by a fortifier
containing iron, it may saturate lactoferrin,
thereby decreasing its antibacterial action.11

Formula was added to the infant’s diet
through day 4 until mother’s supply was ad-
equate and added fortifier on day 8.

As this case was studied further, the authors
considered how to lessen or prevent this from
happening again. There were many factors to
consider. Perhaps closer surveillance of breast
milk should be used, especially for preterm in-
fants whose mothers’ group B streptococcus
status is unknown or positive. As suggested by
Kotiw et al.,2 an infant may be reinfected with
or without mastitis, as the microbial concen-
tration increases in the milk. When there are
clinical signs of mastitis or clinical signs of ill-
ness in the infant, breast milk and infant’s
blood should be cultured using a DNA testing
process such as restrictive length polymor-
phism (RFLP) when possible to document pos-
sible transmission from mother to infant, and
breast milk be withheld until a culture result is
available and, if positive, until adequate ther-
apy is achieved.6,12 Also, a vital step in the
pathogenesis of GBS infant disease as dis-
cussed by Atkins included persistent mucosal
colonization. They recommended that if a
breastfed infant has recurrent GBS disease, con-
sideration should be given to concomitant
treatment of the mother and infant with ri-
fampin.13 In addition, there is a risk of having
false-negative prenatal GBS vaginal screening
results as discussed in the literature. As pre-
sented by Welch and Aldridge,14 the standard
culture-based GBS screening method can have
up to a 50% false-negative culture result from
women colonized with GBS if the broth en-
richment step is skipped and a direct agar plat-
ing approach is used.
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CONCLUSION

After review of the literature, a prudent plan
was developed that could be implemented in
the authors’ setting. First, they checked with
the director of the laboratories to insure that
the recommended collection procedures were
being followed in their laboratories and alerted
the obstetricians to make sure that their labo-
ratories also followed the CDC guidelines for
collection of prenatal screening cultures.1 This
step hopefully will decrease false-negative pre-
natal GBS results. Simple measures of review-
ing with a mother proper hygiene for milk ex-
pression at home and in the hospital and
upgrading the written pumping information to
emphasize proper hygiene are easily imple-
mented.15 When an infant in the special care
nursery becomes clinically ill while the mother
is breastfeeding, culture the mother’s milk to
be sure a pathogen is not present. Until the cul-
tures are negative consider withholding
mother’s milk feedings. Also, as suggested by
Arias-Camison,6 the authors observe mothers
of infants in the special care nursery very
closely for signs of mastitis. This is always im-
portant, especially when the group B strepto-
coccus status of the mother is unknown or pos-
itive. If signs of mastitis or plugged ducts do
occur, holding breast milk feedings and cul-
turing freshly pumped milk (also frozen, if
available), while observing the infant closely
for signs of infection, is a prudent course of ac-
tion. The authors also place informational cards
next to the expressed breast milk storage
freezer or refrigerator listing the signs of infec-
tion and mastitis and asking mothers to notify
their infant’s nurse if they have any sign of in-
fection or mastitis. Also, although human milk
fortifiers are commonly used, some may affect
the antimicrobial actions of human milk. Lim-
iting the use of formula and increasing the use
of banked human milk for breastfed infants un-
til mothers’ milk is available is the next goal.
When signs of infection occur in an infant
and/or signs of mastitis occur in a mother, the
authors plan to culture the breast milk, and
withhold mother’s milk from the infant while
providing banked milk until cultures are neg-
ative for potential pathogens. Simultaneously,
antibiotic treatment will be provided for the

mother when indicated,16 the infant will be ob-
served for infection and treated as needed, and
the mother’s milk supply will be supported
with pumping to provide the opportunity for
the mother to continue to breastfeed while the
best treatment and care for the infant are pro-
vided.
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