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OBJECTIVE: A unique case of Bacteroides fragilis bacteremia in a mother and her infant prompted a review of these in-
fections in neonates and postpartum mothers during a five-year period at two institutions in Winnipeg, Manitoba. The
purpose was to determine the frequency of these infections and ascertain commonly associated factors.

METHODS: Infants and postpartum mothers diagnosed with bacteroides bacteremia were identified from laboratory
records in both hospitals, and their medical charts were retrospectively reviewed.

RESULTS: Bacteroides species were isolated in 10 maternal and four neonatal blood cultures. This represented 8.1% of
the positive maternal and 1.2% of the positive neonatal blood cultures obtained during the review. The incidence of ma-
ternal infection was 2.56/10,000 deliveries, while that of neonatal infection was 1.03/10,000 live births. Postpartum fe-
ver and emergency caesarean section were often noted with maternal postpartum bacteroides bacteremia, while fetal
distress, low Apgar scores and respiratory distress were frequent in neonatal bacteremia.

CONCLUSION: Postpartum bacteroides bacteremia should be suspected among women with postpartum fever after
emergency caesarean section. However, the occurrence of postpartum fever following emergency caesarian section is not
necessarily associated with neonatal bacteroides bacteremia. Neonatal bacteroides bacteremia may not be readily sus-
pected on clinical grounds, so clinicians should ensure that the laboratory procedures routinely used to evaluate neona-
tal bacteremia at their institutions reliably detect these organisms.

Key Words: Bacteroides; Bacteroides fragilis; Neonate; Postpartum bacteremia; Sepsis

Bactériémie a bacteroides chez le nouveau-né et la mere en période postpartum

OBJECTIF : Un cas unique de bactériémie a Bacteroides fragilis chez une mere et son bébé est a I’origine d’une revue de
ces infections néonatales et maternelles en période postpartum pendant une période de cinq ans dans deux établisse-
ments de Winnipeg, au Manitoba. L’objectif était de déterminer la fréquence de ces infections et d’établir les facteurs qui
y sont généralement associés.

METHODES : Les bébés et les méres en période postpartum chez qui un diagnostic de bactériémie a bacteroides a été
posé, ont été identifiés a partir des dossiers de laboratoire dans les deux établissements puis, les dossiers médicaux de
ces patients ont été passés en revue de fagon rétrospective.

RESULTATS : Des espéces des bacteroides ont été isolées d’hémocultures de 10 méres et de quatre nouveau-nés. Ceci re-
présentait 8,1 % d’hémocultures maternelles positives et 1,2 % d’hémocultures néonatales positives recueillies pendant
I’étude. L’incidence d’infection maternelle était de 2,56/10 000 accouchements, alors que I'infection néonatale était de
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1,03/10 000 naissances vivantes. La fievre en postpartum et la pratique d'une césarienne d’urgence étaient souvent as-
sociées a une bactériémie a bactéroides chez la mere en postpartum, alors qu'une détresse foetale, des indices d’Apgar
bas et une détresse respiratoire étaient fréquents dans les cas de bactériémie néonatale.

CONCLUSION : On doit suspecter une bactériémie a bacteroides chez les femmes en postpartum accusant de la fiévre
apres avoir subi une césarienne d’urgence. Cependant, cette fiévre n’est pas obligatoirement associée a une bactériémie
néonatale a bacteroides. La bactériémie néonatale a bacteroides peut ne pas facilement étre décelée sur les seules bases
cliniques, de sorte que les cliniciens devraient s’assurer que les techniques de laboratoire, utilisées de facon systéma-
tique pour évaluer une bactériémie néonatale dans leurs établissements, dépistent ces organismes de fagon fiable.

While Bacteroides fragilis bacteremia is often seen in
women during the puerperal period, we have rarely ob-
served it as a cause of neonatal sepsis (1-10). However, de-
spite its clinical rarity, B fragilis was the third most common
cause of neonatal bacteremia in one report, and the fourth
most common isolate in another (11,12). Chow et al (13) per-
formed specific cultures for anaerobic bacteria, in which anaero-
bic organisms accounted for 26% of all neonatal bacteremias,
with an incidence of 1.17 cases of B fragilis infections per
1000 live births. The incidence of neonatal anaerobic infec-
tions may be underappreciated clinically because specific
techniques for increased recovery and isolation of anaerobic
bacteria are often not used routinely in the investigation of
neonatal sepsis. Also, the clinical manifestations of neonatal
anaerobic bacteremia may not be easily distinguishable from
other causes of neonatal sepsis. In addition, anaerobic organ-
isms may grow slowly in blood culture so that diagnosis may
be delayed (1). Increased awareness of the role of these organ-
isms in neonatal infection may contribute to more frequent de-
tection of anaerobic infections in this age group. Because most
bacteroides species are resistant to antibiotics routinely used
empirically to treat neonatal sepsis and meningitis, determi-
nation of risk factors that predispose to neonatal anaerobical
bacteremia would allow alteration of empirical antibiotic ther-
apy to cover both aerobic and anaerobic organisms in these
specific situations (1,5,8,9,13,14). We present an unusual
case in which both a mother and her infant became bacteremic
with B fragilis, as well as the experience with bacteroides in-
fections in the neonatal and the postpartum maternal popula-
tions in the two teaching hospitals in Winnipeg, Manitoba.

CASE PRESENTATION

The mother was previously healthy, 22 years old,
gravida 1, parida O and married. She presented in labour at 36
weeks’ gestation following an uneventful pregnancy. Labour
duration was 13.5 h, but 3 h before spontaneous vaginal de-
livery, the membranes were artificially ruptured, revealing
thick meconium. The mother remained well until 36 h after de-
livery when she developed headache, malaise, fever of 38.9°C
and signs of mild endometritis. Her peripheral blood count re-
vealed a white blood cell count of 10,600/mm?® with 75.6% ma-
ture neutrophils, a hemoglobin of 10.6 g/L, and a platelet
count of 181,000/mm?>. Urine culture was negative, but a
blood culture grew B fragilis that was beta-lactamase-positive
and sensitive to cefoxitin, pipercillin, clindamycin, chloram-
phenicol and metronidazole. Clindamycin and gentamicin had
been started empirically but gentamicin was discontinued
once the results of blood cultures were known. After three
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days of antibiotic therapy, the mother became afebrile and
was discharged home three days later.

The liveborn male infant weighed 2860 g with Apgar scores
of five at 1 min and eight at 5 mins. Vital signs were tempera-
ture of 36.4°C, respiratory rate of 52 breaths/min and pulse of
125 beats/min. The infant was pale with hypotonia and mod-
erate respiratory distress, and required intubation and artifi-
cial ventilation for 6 h. His white blood cell count was
19,800/mm® with 84.7% mature polymorphonuclear leuko-
cytes and no immature forms. Hemoglobin was 15.1 g/L and
the platelet count was 213,000/mm®. The lumbar puncture
was grossly bloody with 873 white cells/mm® and no organ-
isms were seen on Gram stain. Urinalysis was normal. Chest
radiograph was consistent with mild respiratory distress syn-
drome. Urine, meconium and cerebral fluid cultures were ster-
ile, but a blood culture grew B_fragilis with an antibiotic
susceptibility pattern identical to his mother’s isolate. Antibi-
otics then were changed from empirical ampicillin and genta-
micin to intravenous metronidazole. With this, the infant
improved, and repeat blood cultures were sterile. Metronida-
zole was continued for 14 days.

RETROSPECTIVE REVIEW

Records of the Medical Microbiology Laboratories at the
Health Sciences Centre and St Boniface Hospital, Winnipeg,
Manitoba, were searched for bacteroides species recovered
from blood cultures obtained from the neonatal units and the
postpartum wards during the five-year period preceding this
infant’s birth. Prenatal status, labour and postpartum condi-
tion for each mother were evaluated, as well as the initial
clinical status after birth, laboratory data and outcome of each
neonate.

From these wards, 5250 blood cultures were submitted
during the five-year period. In both institutions, blood for neo-
natal blood cultures is usually obtained by using a single Pedi-
BacT Alert (Organon Teknika Corporation, North Carolina) bot-
tle, which is routinely vented. Generally, blood for maternal
blood cultures is obtained in both anaerobic and aerobic cul-
ture media bottles. All blood cultures are processed using the
BacT Alert Automated Incubator (Organon Teknika Corpora-
tion). Four hundred and forty-two (8.4%) were positive for one
or more organisms. Of these, 123 (27.8%) were from postpar-
tum mothers and 319 (72.2%) were from neonates. Bacteroi-
des species were isolated in 10 (8.1%) of 123 positive maternal
cultures and in four (1.2%) of 319 positive neonatal cultures.
This represents an incidence of 2.56 maternal infec-
tions/10,000 deliveries and 1.03 neonatal infections/10,000
live births. Details concerning the clinical factors reviewed

359



Zaker et al

TABLE 1

Maternal factors associated with postpartum bacteroides bacteremia

Duration of Number Temperature Temperature
membrane Amniotic Method of vaginal in labour postdelivery  Hospital stay
Organism rupture (h) fluid of delivery  examinations °C) °C) (days)
Case 1 Bacteroides species 18.5 Normal Emergency C/S 6 37.0 39.9 10
Case 2 Bacteroides capillosus+ 0.5 Normal Elective C/S - 36.6 38.5 6
Staphylococcus
epidermidis
Case 3 Bacteroides fragilis Unknown Thick Emergency C/S 5 36.4 38.6 9
meconium
Case 4 Bacteroides ovatus 415 Meconium Vaginal - 38.6 37.9
Case 5 B capillosus + 0.5 Normal Emergency C/S 2 38.6 38.9 9
peptostreptococcus
Case 6 Bacteroides species 3.0 Normal Vaginal 3 37.0 40.0 13
Case 7 B fragilis+ 14.0 Normal Emergency C/S 2 37.3 39.6 13
Enterococcus faecalis
Case 8 B fragilis 4.5 Meconium Vaginal 3 37.8 39.0
Case 9 Bacteroides species 16.0 Thick Emergency C/S 3 37.0 38.8
Coagulase-negative meconium
staphylococcus
Case 10 B fragilis 32.0 Normal Vaginal - 39.0 39.7 15
C/S Caesarian section
TABLE 2 DISCUSSION

Neonatal factors associated with neonatal bacteroides
bacteremia

Case 1 Case 2 Case 3 Case 4
Organism Bacteroides Bacteroides B fragilis B fragilis
fragilis uniformis
Birth weight (9 765 3505 740 2860
Sex Female Male Female Male
Gestational age 26 38 23 38
(weeks)
Duration of 104 7.5 3 4.5
membrane
rupture (h)
Ampniotic fluid Normal Meconium Normal Thick
meconium
Method Vaginal Vaginal Forceps Vaginal
of delivery
Apgar 2 4 0 5
(1T min)
Outcome Alive Alive Stillborn Alive

from the 10 cases of maternal postpartum bacteroides bactere-
mia are described in Table 1, while those for the four cases of
neonatal bacteroides bacteremia are described in Table 2. All
liveborn infants had respiratory distress immediately after
birth. No infant had documented bacteroides meningitis. The
index patients were the only maternal infant pair bacteremic for
B fragilis; however, B fragilis was recovered from amniotic fluid
cultures in the other two instances of neonatal B _ffagilis bac-
teremia. One infant, who developed necrotizing enterocolitis,
had a mixed infection with both B fragilis and Escherichia coli.
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The true incidence of neonatal bacteroides bacteremia is
difficult to ascertain because specific anaerobic blood cultures
are not routinely performed in neonates. However, because
empirical therapy of neonatal sepsis is not usually adequate
for these organisms, a high index of suspicion can assist in
earlier identification and institution of appropriate therapy to
decrease the associated high morbidity and mortality. The
purpose of this investigation was to ascertain the frequency of
bacteroides bacteremia in our populations and the potential
factors associated with them.

Neonatal bacteroides bacteremia accounted for 1.2% of in-
fant bacteremias and for 8.1% of bacteremias detected among
postpartum women. This frequency of neonatal bacteroides
bacteremia is similar to previous reports (1.1% to 17%) despite
the changes in nomenclature of this group of organisms that
have occurred since they were published (14-16). However,
the incidence of neonatal B _fragilis bacteremia was only
1.03 infections/10,000 live births, considerably lower than the
1.17 cases/1,000 live births reported by Chow et al (13) in
1974, which is the only other reported incidence data. This
may reflect differences in the patient populations studied, ob-
stetrical care practices or the blood culture techniques used.
There are no comparable maternal statistics.

Our index case is the only reported instance in which both
the mother and infant were bacteremic with this organism. We
did not detect any other case in the English literature indexed
in MEDLINE and after reviewing the published papers cited in
this report. That this is a rare event may reflect different risk
factors predisposing postpartum and neonatal infections.
Nine (90%) of 10 mothers with bacteroides species bacteremia
had postpartum fever (temperature 38.5°C or greater) and six
(60%) had caesarean section deliveries, which is consistent
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with previous reports (3,17). Our neonatal patients with bac-
teroides bacteremia tended to be premature, had respiratory
distress at birth if liveborn, and had Apgar scores at 1 min of
age. Only the index pregnancy was complicated with postpar-
tum endometritis, and that followed a vaginal, not a caesar-
ean section, delivery. Also, only one pregnancy was compli-
cated with prolonged rupture of placental membranes. Chow
et al (13), in their study of 23 cases of neonatal anaerobic bac-
teremia, found that prematurity, fetal distress, Apgar scores at
1 min of age, foul odour at birth, respiratory distress, prema-
ture rupture of placental membranes and maternal amnionitis
were the most commonly associated factors. In that study, 15
cases were due to bacteroides infection, of which six were B ffa-
gilis. Importantly, eight of nine infants with a foul smell at
birth were found to have bacteroides bacteremia. Foul smell
was not commented upon by the caregivers in the instances of
our patients. All of our bacteremic infants were delivered vagi-
nally, whereas, in the study of Chow et al (13), eight (35%) were
delivered by caesarian section. They also found a significant cor-
relation between perinatal aspiration of infected aniniotic fluid
and the subsequent development of pneumonia or sepsis in the
newborn infant. Of our three infants infected with B fragilis, it
was isolated from the amniotic fluid for two, supporting this
as the usual mode of acquisition of this organism. Whether
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this occurred in our index patient is unknown because amni-
otic fluid cultures were not obtained, but it seems likely.

The mortality due to bacteroides bacteremia during the
neonatal period is substantial. In the study of Chow et al (13),
only one infant with bacteroides species bacteremia died;
thus, the mortality rate due to bacteroides infection was 7%.
In Brook’s (15) 1994 review of the literature of neonatal an-
aerobic infections, the mortality rate due to bacteroides in-
fections was 34% and that from other anaerobes was 17%.
Among our patients, one infant was stillborn but no liveborn
infant died.

In summary, we have presented an unusual instance in
which both a mother and her newborn infant became bactere-
mic with B fragilis, and have shown that the diagnosis of this
infection during the neonatal period is uncommon. We have
also added four more cases to the neonatal literature that help
confirm that fetal distress, respiratory distress and low Apgar
scores at 1 min of age are factors associated with bacteroides
infections in the neonate.
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