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Neonatal Bacterial Infections

Thomas A. Hooven and Richard A. Polin

Introduction

The perinatal period is a time of increased
susceptibility to bacterial infections. While
recent literature has shown that the amnioplacen-
tal unit has a distinct and likely adaptive microbi-
ome [1], the fact remains that during birth the
newborn transitions from a nearly sterile milieu
into an extrauterine environment teeming with
bacteria. Exposure to potentially pathogenic spe-
cies can occur prenatally, during passage through
the birth canal, or from environmental sources
after birth.

Furthermore, the neonatal immune system has
key limitations that render it vulnerable to inva-
sion by bacteria that pose little threat later in
childhood (e.g., group B Streptococcus). Adaptive
immunity—which depends on a diverse reper-
toire of antibodies against foreign antigens—is
rudimentary at birth, consisting mainly of mater-
nal IgG transferred across the placenta during
pregnancy.

Neonatal innate immunity is also relatively
weak compared with later in childhood.
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Neutrophils, the first responders to developing
infection, are less abundant and less effective
during the newborn period [2, 3]. Newborn
skin and mucosal barriers are more permeable
to bacteria [4]. Finally, the baby’s own coloniz-
ing microbiome, which primes the immune
system and excludes potential pathogens, takes
months to become established and stabilized
[5, 6]. Underdevelopment of these protective
systems leaves the newborn at high risk of
infection.

Many newborn bacterial infections present
with non-specific signs, which can be subtle in
the early stages. For the practitioner in the nurs-
ery, the challenge is maintaining a high level of
suspicion and readiness to act with appropriate
urgency if there is persuasive evidence of infec-
tion while simultaneously recognizing that the
majority of babies with mild symptoms early in
life are not actually infected.

Case Presentation

You arrive at the nursery, where a 3-h-old, ex-39-
week gestation, 4.1 kg boy awaits your assess-
ment. His primiparous mother is a healthy
32-year-old. Delivery was by Cesarean section
following arrest of descent, 22 h after spontane-
ous rupture of the membranes. The amniotic fluid
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was clear. A maternal temperature of 101.5 °C
was recorded 60 min before delivery, which her
obstetrician attributed to her epidural anesthesia.
There was fetal tachycardia to 190 beats per min-
ute coincident with the fever. Maternal GBS
screening at 35 weeks was negative, and she
received no intrapartum antibiotics. Her CBC
and differential, drawn an hour before delivery,
were unremarkable.

The baby is pink and comfortably sleeping.
You note a respiratory rate of 70 breaths per min-
ute, with no retractions. Other vital signs are nor-
mal for a newborn. During your examination, he
wakes briefly and cries but otherwise remains
asleep. There are no other significant examina-
tion findings. The nurse says that he has breastfed
once since birth. His blood glucose level was
53 mmol/L before feeding and rose to 65 mmol/L
after feeding.

What risk factor for early-onset sepsis is pres-
ent in this case?

Chorioamnionitis.

Prolonged rupture of membranes.
Male gender.

Hypoglycemia.

Ealb e

Prolonged rupture of membranes (>18 h) is a
risk factor for early-onset sepsis (sepsis that
develops within the first 72 h of life). Shorter
durations of rupture are also associated with sep-
sis risk that increases over time [7]. The chorio-
amniotic membranes and the amniotic fluid
together provide an important physical and
immunologic barrier against bacterial infection
of the fetus. Ex vivo studies of intact membrane
samples have shown that they are impermeable to
GBS, even at high inoculum densities [8].
Amniotic fluid is rich in antimicrobial peptides
(AMPs), and bacterial exposure increases AMP
expression by the membranes [9].

When these integrated protective barriers are
compromised for a prolonged period, bacteria
that have ascended from the lower reproductive
tract are able to multiply in the uterine cavity,
colonize the fetus, and potentially invade the
bloodstream before or shortly after birth, leading
to early-onset sepsis.

Chorioamnionitis, meaning invasion of the
membranes and amniotic fluid by a pathogenic
microorganism, is an independent risk factor for
early-onset sepsis [10], but was not diagnosed in
this case. The diagnosis of chorioamnionitis is
typically made based on clinical criteria of mater-
nal fever plus two of the five additional signs:
maternal leukocytosis, maternal tachycardia,
fetal tachycardia, uterine tenderness, and puru-
lent amniotic fluid. The diagnosis can also be
made based on histological identification of pla-
cental infection.

In reality, however, studies have shown that
formal criteria for diagnosing maternal chorio-
amnionitis are frequently bypassed by practitio-
ners, who make the diagnosis of chorioamnionitis
on the basis of maternal fever alone [11]. This
can put the provider in a difficult position: caring
for a newborn whose mother was diagnosed with
chorioamnionitis on the basis of a single criterion
that may have other potential causes (such as epi-
dural anesthesia).

While the most recent versions of official
guidelines for managing newborns with risk
factors for sepsis recommend a conservative
approach—with automatic empiric antibiotic
administration—to babies whose mothers were
diagnosed with chorioamnionitis [12-14], a
consensus among neonatologists has been shift-
ing toward a more nuanced approach. Many
believe that, when the only risk factor is mater-
nal chorioamnionitis (regardless of how it was
diagnosed), term or late-preterm newborns
without symptoms can be safely managed with
regularly scheduled serial examinations rather
than a laboratory workup and empiric antibiot-
ics [15]. Strong evidence is accruing for this
approach [16-18], and updated guidelines with
a greater degree of flexibility are likely
forthcoming.

Hypoglycemia is a non-specific sign of early-
onset sepsis, but is not an independent risk factor,
and the blood glucose measurements reported in
this case are normal for a newborn. Male gender
is not an independent risk factor for early-onset
sepsis.

Answer: 2
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Case Presentation (Continued)

Over the next 2 h, the baby’s condition deterio-

rates. By 5 h of age, he is tachypneic to 100

breaths per minute, and his tone is decreased.
Your next step should be to obtain:

Blood culture.

Surface cultures of the axilla and ear canal.
Head ultrasound.

Urine culture.

el S

Signs of early-onset sepsis are variable and
often non-specific. A previously well-appearing
newborn who develops abnormal vital signs and
a concerning physical examination should always
prompt consideration of infection. In these cir-
cumstances, multiple steps should be taken:
blood should be drawn for culture, a complete
blood count, and C-reactive protein or procalcito-
nin measurement. A repeat blood glucose evalua-
tion would also be prudent. At least one chest
X-ray should be obtained as part of an evaluation
for early-onset sepsis, which often develops from
an underlying pneumonia.

Urinary tract infection, though a common
infection in older infants, is extremely unusual in
the immediate newborn period (unless there is an
underlying genitourinary malformation). Urine
culture should therefore not be part of routine
evaluations for early-onset sepsis. If surface cul-
tures are positive, they represent colonization and
not infection. They add expense to the sepsis
workup and provide very little information.

Answer: 1

Although central nervous system injury could
present with tachypnea and hypotonia, there was
no suggestion of hypoxic/ischemic injury during
birth, and a sudden deterioration at 3-5 h of life
should prompt assessment for infection before
brain imaging.

Although not among the answer choices, a
lumbar puncture might also be reasonably per-
formed along with the blood culture at this time.
Lumbar puncture is appropriate for babies with
signs highly suggestive of sepsis, regardless of

the blood culture status. Obtaining a cerebrospi-
nal fluid sample prior to initiating antibiotics
increases the odds of growing the causative
organism. However, in cases where the diagnosis
of sepsis is less clear but still necessary to exclude
with a blood culture, it is acceptable to proceed
without a lumbar puncture. If the blood culture
does grow a pathogen, a lumbar puncture can be
performed after antibiotics are initiated, often
permitting meningitis to be diagnosed or excluded
based on spinal fluid glucose, protein concentra-
tions, and cell counts.

Case Presentation (Continued)

The baby is started on ampicillin and gentamicin
and transferred to the neonatal ICU. Twenty-two
hours after the blood culture is drawn, the labora-
tory confirms that it grew group B Streptococcus.
A subsequent lumbar puncture yields CSF with
glucose 15 mmol/L, protein 730 mg/dL, 10,000
RBC/pL, and 95 nucleated cells/uL with 90%
PMNSs and 10% lymphocytes.

Antibiotics should be started at anti-meningitis
dosages when ruling out early-onset sepsis.

1. True
2. False

Multiple factors, including the dose, affect an
antibiotic’s ability to cross the blood-brain bar-
rier [19]. Inflammation disrupts intercellular tight
junctions, improving the penetrance of hydro-
philic antibiotics (e.g., p-lactams and vancomy-
cin) but not lipophilic antibiotics (e.g.,
fluoroquinolones and rifampin). Low molecular
weight drugs penetrate more easily than those
with higher molecular weight. Other factors
include the degree of protein binding (antibiotics
which are more tightly bound to serum proteins
are less penetrant), presence of active transport
systems, and specific etiology of the infection (L.
monocytogenes causes more permeability than E.
coli, for instance).

Ampicillin and gentamicin provide reason-
ably broad coverage against Gram-positive and
Gram-negative bacteria in the cerebrospinal fluid
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and have synergistic effects for group B
Streptococcus, Listeria, and Enterococcus that
promote rapid sterilization of the central nervous
system.

Adequate meningitis treatment consists of
intravenous ampicillin 150 mg/kg per dose every
12 h and gentamicin 4 mg/kg per dose every 24 h.
These doses are recommended regardless of
whether a lumbar puncture has been performed.
As mentioned above, in the case that the blood
culture turns positive, a lumbar puncture can still
provide significant diagnostic value even if the
cerebrospinal fluid is already sterile.

Proven group B Streptococcus meningitis can
be treated with ampicillin monotherapy for
14 days following the first negative blood culture.
Combination of ampicillin and cefotaxime
(75 mg/kg every 12 h) therapy is a good choice
for early-onset meningitis without a definite
organism (e.g., based on cerebrospinal fluid leu-
kocytosis and elevated protein) in the setting of
negative blood cultures.

Answer: 1

Approximately what percent of infants with
early-onset sepsis due to group B Streptococcus
are born to mothers with negative colonization
screens?

5%.

20%.
40%.
70%.

=

Antenatal screening for maternal colonization
with GBS and administration of intrapartum anti-
biotics have reduced the incidence of early-onset
GBS sepsis from 1.7/1000 to 0.28/1000 live
births [20, 21]. Screening has had no effect on the
incidence of late-onset GBS sepsis. The majority
of early-onset group B Streptococcus sepsis
(between 60% and 75%) occurs in babies whose
mother’s antenatal colonization screen was nega-
tive [21]. Negative colonization screens in moth-
ers whose babies develop group B Streptococcus
early-onset sepsis may reflect improper testing
procedures, maternal factors that decrease test

sensitivity (such as undisclosed antibiotic use), or
late colonization in the intervening weeks
between the negative screen and delivery.

Answer: 4

What is the upper limit of acceptable CSF
leukocytosis in a term neonate on day of life 1?

1. Any leukocytes in the CSF are indicative of
meningitis

2. 8 cells/pL.

. 14 cells/pL.

4. 40 cells/pL.

[98]

The normal CSF leukocyte count decreases
during the first 7-10 days of life, eventually sta-
bilizing at a mean count of 5 cells/pL [22]. A
2012 prospective study examined CSF indices in
hospitalized babies undergoing lumbar puncture
as part of sepsis evaluations that were ultimately
negative (i.e., no definitive evidence of meningi-
tis or bacteremia, Table 7.1) [23].

Among 130 term babies whose lumbar punc-
ture was performed during the first week of life,
the upper limit of normal CSF leukocytosis was
14 cells/pL (the upper limit was defined as the
75th percentile plus 1.5 x the interquartile range).

Answer: 3

Table 7.1 Normal CSF values from term infants

<7 days >7 days

CSF index® (n =130) (n=40)°
Median leukocytes 3(1-6) 2(1-4)
(IQR)

Leukocyte upper 14 9

limit

Median protein 74 (54-96) 78 (60-100)
(IQR)

Protein upper limit 159 160

Median glucose 50 (44-56) 52 (45-64)
(IQR)

Glucose lower limit | 26 17
IOR interquartile range

“Upper/lower limit = upper/lower IQR bound
+/— 1.5 x IQR

"Postnatal age range = 7-83 days
Srinivasan et al. [23]
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The resident on service asks about correcting
the number of WBCs in the CSF for the number
of RBCs because the lumbar puncture was
traumatic.

What is the best way to correct the CSF leuko-
cyte count for blood contamination in a traumatic
lumbar puncture?

1. Set the acceptable leukocyte threshold at
0.002 x CSF RBC.

2. Set the acceptable leukocyte threshold at
(blood WBC x CSF RBC)/(blood RBC x
1000,000).

3. For every 1000 RBC/pL CSF, add 2 to the
upper limit of normal CSF leukocytes.

4. Do not make any correction for the blood
contamination.

Variants of the first three corrections have
been used over the years, but have not held up
under systematic scrutiny. Specifically, several
groups have examined records from traumatic
lumbar punctures in children ultimately found
not to have meningitis (based on clinical course
and culture results). Comparisons between mea-
sured CSF leukocyte counts from these traumatic
lumbar punctures and predicted counts based on
proposed correction factors have shown a poor
correlation [24].

While it can be tempting to allow a higher
CSF leukocyte count in babies whose CSF is
contaminated with blood, the prudent approach is
to retain standard test limits. Babies with true
bacterial meningitis usually exhibit other abnor-
mal CSF values (such as low CSF glucose con-
centrations) and clinical signs. This fact can be
helpful when deciding how to proceed in a case
where the CSF leukocyte count is slightly ele-
vated and blood contamination is present.

Answer: 4

Case Presentation

You are caring for a 3-day-old, ex-38-week ges-
tation boy whose mother had postpartum hemor-
rhage, complicating her discharge home. The

pregnancy was uncomplicated. Maternal antena-
tal laboratory studies were normal except for a
positive screen for group B Streptococcus, for
which she received appropriate intrapartum anti-
biotic prophylaxis.

Until today, the baby has had an uneventful
course, rooming in with the mother. This is her
second child, and breastfeeding was established
smoothly. Serial physical examinations have
been unremarkable except for a mild pectus exca-
vatum and a Mongolian spot.

Today the mother reports that the baby has
been much more irritable and difficult to console.
He has been feeding poorly since early morning,
pulling off the breast and crying for up to 15 min
at a time. He had a stool at midnight and a wet
diaper at 8 AM, but no urine for the past 5 h. No
fever has been recorded.

On examination, he is awake and crying
loudly. When briefly calmed with a pacifier,
his respiratory rate is 85 breaths per minute
with mild retractions that are accentuated by
his pectus. You note mild clear rhinorrhea.
Lung auscultation is clear bilaterally. The car-
diac exam is normal. The abdomen is soft and
non-tender, with normal bowel sounds. His
extremities are warm and well-perfused. Tone
is normal.

You tell the mother that you will closely
observe the baby. You also plan to send several
laboratory studies.

Which sepsis screening laboratory result pro-
vides the most reassurance that the baby is
uninfected?

White blood cell count under 10,000 cells/pL.
A normal absolute neutrophil count (ANC).
C-reactive protein (CRP) <10 mg/L.

Serum procalcitonin concentration > 0.2
ng/mL.

Ealb e e

The white blood cell count is a poor predictor
of sepsis unless very low (<5000/pL) or very
high (>40,000/uL), in which case it has a better
predictive value. A normal white blood cell count
in a newborn should not be reassuring (i.e., the
baby may still have sepsis). The same is true for
anormal ANC.
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CRP and procalcitonin are two well-studied
infectious biomarkers [25, 26]. Procalcitonin lev-
els start to rise 2-3 h after onset of a bacterial
infection, peak at around 12 h, and then gradually
normalize over the following 48—72 h. A normal
procalcitonin (less than 0.2 ng/mL) is reassuring
the baby is not infected. An elevated procalcito-
nin level is not predictive of infection, because
inflammation from any etiology can elevate pro-
calcitonin levels.

CRP follows a similar response curve, but the
initial rise is slightly delayed (6-8 h after infec-
tion), and the peak is also reached later (between
24 and 48 h) than procalcitonin. Like procalcito-
nin, a persistently normal CRP value (<10 mg/L)
is a good evidence the baby is uninfected, while
CRP elevation can result from other forms of
inflammation and therefore is not a strong predic-
tor of sepsis.

Answer: 3

Case Presentation (Continued)

The CBC returns with a normal white blood cell
count and ANC. The CRP is modestly elevated at
15.5 mg/L. The baby remains fussy and has had
two dry diapers in a row. You decide to initiate an
evaluation for sepsis by drawing a blood culture.

What is an appropriate volume of blood to
draw to optimize culture sensitivity?

. >0.5 mL.

>1 mL.

2-3 mL.

. Because symptomatic sepsis requires a bacte-
rial concentration of at least 1 x 10° bacteria/
mL blood, the volume doesn’t matter; if the
baby has sepsis, the culture will grow.

B

Several clinical and laboratory studies have
shown that symptomatic sepsis can occur in the
setting of bacterial burdens low enough that
blood culture volumes <1 mL might not grow
[27, 28]. Sensitivity is improved significantly
if an adequate volume is obtained. Since a

volume > I mL will grow—even in the setting of
very low bacterial burden—there is no advantage
to drawing 2-3 mL of blood. The size of the
blood culture bottle itself (adult vs. pediatric)
does not impact the sensitivity.

Answer: 2

Case Presentation (Continued)

You are preparing to draw the culture when the
baby’s 3-year-old brother enters the room with
his father. Both appear tired. The 3-year-old has
rhinorrhea, and the father speaks with a hoarse
voice before pausing for a coughing fit.

The best test to identify the likely cause of the
infant’s symptoms is:

1. A tracheal aspirate to check for growth of
Streptococcus pneumoniae.

2. Urine culture for cytomegalovirus.

3. A viral PCR panel from a nasotracheal aspi-
rate sample.

4. A rapid screen for group A Streptococcus
pharyngitis.

Common respiratory viruses are a frequent
(and often overlooked) cause of fussiness and
poor feeding in neonates. A recent prospective
study found that, out of 137 infants with sus-
pected late-onset sepsis, 7% had a viral infection
[29]. A variety of high-sensitivity, high-specificity
PCR- and ELISA-based assays are now widely
available and should be strongly considered when
evaluating a symptomatic infant with any poten-
tial respiratory viral exposures.

Answer: 3

Importantly, just because a newborn has a
viral infection rather than bacterial sepsis does
not mean that he or she does not need medical
attention. Viruses that rarely cause severe illness
in older children and adults, such as rhinovirus,
can lead to significant dehydration, hyperbiliru-
binemia, and poor weight gain in a newborn who
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cannot feed adequately. Adenovirus, which is
rarely serious in older patients, can cause
life-threatening multiorgan system failure in
newborns. The baby in the scenario should be
closely observed. Laboratory testing to track
electrolytes and serum bilirubin would be appro-
priate, and he may need transfer to the NICU for
respiratory support, fluid replacement, or both.
The time required to receive viral testing results
varies between hospitals. Empiric antibiotics
should not be withheld while awaiting viral test-
ing results, since there is substantial overlap
between the presentations of viral and bacterial
infections in the newborn.

Tracheal aspirate Gram stain and culture stud-
ies are sometimes used when diagnosing
ventilator-associated pneumonia, but are not use-
ful in babies with mild, non-specific symptoms.
The trachea is not a sterile site, and colonization
by a variety of microorganisms occurs quickly
during and after birth [6]. Bacteria that grow
from a suctioned tracheal sputum sample are
likely harmless commensals.

Perinatal transmission of cytomegalovirus
(not to be confused with congenital cytomegalo-
virus, which implies vertical transmission earlier
in pregnancy) is usually asymptomatic but in a
subset of babies can cause pneumonitis that pres-
ents with tachypnea, retractions, wheezing, and
poor feeding. The family history in this case is
more suggestive of a respiratory virus.

“Strep throat” from group A Streptococcus
infection does not occur during the neonatal
period (group A Streptococcus can cause neona-
tal sepsis, however).

Case Presentation

You attend the Cesarean section delivery of a
38-week gestation baby girl. The mother is a
32-year-old primigravida whose pregnancy has
been complicated by gestational diabetes, group
B Streptococcus urinary tract infection at
20 weeks’ gestation, and persistent breech posi-
tioning of the fetus. The Cesarean delivery, per-
formed because of the fetal position, occurs 3 h

after the onset of spontaneous labor. One dose of
penicillin was administered an hour before deliv-
ery. The membranes are ruptured in the operating
room just prior to delivery. The amniotic fluid is
clear. The highest maternal temperature recorded
was 99.1°F. The baby emerges pink, cries vigor-
ously, and is dried under radiant warmth. The
Apgar scores are 9 and 9 at 1 and 5 min,
respectively.

At 30 min of life, she has a respiratory rate of
70 breaths per minute with expiratory grunting
and symmetric intercostal and subcostal retrac-
tions. Her oxygen saturation is 98%. Her lungs
are mildly coarse to auscultation bilaterally, with
decent aeration. You provide nasotracheal suc-
tioning and gentle chest percussion.

At 2 h of life, the baby is still grunting. Her
blood glucose is normal, and she has made one
attempt at breastfeeding. Her vital signs are
essentially unchanged, and her oxygen saturation
remains >95%.

At this point, you should:

1. Allow the infant to room in with the mother.

2. Draw a blood culture and start ampicillin and
gentamicin.

. Transfer the baby to the NICU for CPAP.

4. Continue close observation.

98]

The physiologic transition to extrauterine life
can be marked by a period of mild respiratory
distress, sometimes lasting up to 6 h. It is impor-
tant that the newborn not be simply left to her
mother’s care. In this case, incomplete adminis-
tration of intrapartum antibiotic prophylaxis for
maternal GBS colonization represents a risk fac-
tor for sepsis. However, decisions about whether
to perform a workup should ultimately be driven
by the newborn’s clinical status and should take
into consideration that the transition to extrauter-
ine life is not instantaneous. While the risk of
sepsis in this case is low, close monitoring for
resolution or worsening of symptoms remains
essential. Observations should be at least hourly
until symptoms resolve.

Answer: 4
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While talking with the mother, she asks you,
“What are the odds that my baby has a bacterial
infection”?

What tool or measure can you use to establish
an estimate of the sepsis risk in this case?

1. Gastric aspirate analysis.
2. A sepsis screen using neutrophil indices and
CRP.
. An online sepsis risk calculator.
4. Histopathological examination of
placenta.

[OV)

the

A 2011 study by Puopolo et al. used records
from over 600,000 mother-infant pairs to estab-
lish an online, publically accessible, data-driven
algorithm for determining the risk of early-onset
sepsis in babies >34 weeks’ gestation based on
maternal risk factors [30].

An updated version of the online sepsis calcu-
lator, released in 2014, stratifies neonatal risk
based on postnatal physical exam findings [31].
The calculator is available online at https://neo-
natalsepsiscalculator.kaiserpermanente.org.
Entering this baby’s data reveals a risk of early-
onset sepsis of 0.08 per 1000 live births, but tak-
ing into consideration the mild respiratory
symptoms (which place the baby in the “equivo-
cal” exam category) increases the risk to 0.38 per
1000 live births. The calculator makes manage-
ment recommendations, suggesting empiric
treatment for well-appearing patients whose risk
factors alone place the chances of early-onset
sepsis at >1.54/1000 live births and for those
with equivocal clinical presentations whose risk
at birth is >0.65/1000 live births. As with all rec-
ommendations, these must be viewed in the con-
text of the complete history and clinical
scenario.

Gastric aspirates contain bacteria and white
blood cells found in the amniotic fluid. They are
poor predictors of infection. Histopathological
examination of the placenta may reveal inflam-
mation; however, it has a poor correlation with
early-onset neonatal sepsis.

Answer: 3

Case Presentation (Continued)

At 5 h of life, the baby is still mildly retracting
and intermittently tachypneic, but the symptoms
are improving. She is no longer grunting. Her
oxygen saturation remains 98—100%. A nurse is
concerned that the presentation is consistent with
early-onset sepsis partially masked by the single
perinatal maternal dose of penicillin.

Among babies with culture-positive early-
onset sepsis, the main effect of perinatal maternal
antibiotics is:

1. Increased time to positivity for the infant’s
blood culture.

2. Need for two blood cultures in the infant.

3. Increased risk of infection by resistant Gram-
negative bacteria.

4. No proven effect.

Although clinicians often worry about mater-
nal antibiotics causing a false-negative infant
blood culture by transiently decreasing the bacte-
rial burden, there is no evidence that maternal
antibiotics systematically alter the clinical course
for septic infants [32].

Babies with signs consistent with sepsis should
be managed the same way regardless of maternal
antibiotic history. There is no need to draw mul-
tiple blood cultures and no data showing that
maternal antibiotics increase the time required for
an initial blood culture to turn positive.

While it is true that widespread use of broad-
spectrum antibiotics promotes infection by resis-
tant bacteria, there is no evidence that a single
course of maternal antibiotics increases the risk
of early-onset sepsis with an organism resistant
to that specific antibiotic.

Answer: 4

In the case of the baby in the example, her
improving symptoms within 6 h of birth are con-
sistent with the physiologic transition to extra-
uterine life. Over the next 2 h, her breathing
pattern normalized, and she had an uneventful
course in the newborn nursery.
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Clinical Pearls

1. In deciding whether to perform a labo-
ratory evaluation and treat for neonatal
sepsis, one must consider historical risk
factors, the infant’s clinical appearance,
and the time since delivery. Remember
that the postnatal transition may take up
to 6 h.

2. In the absence of significant risk factors
for sepsis, a term or late-preterm new-
born with mild or moderate respiratory
signs—which are improving over the
first 6 h of life—can usually be observed
for resolution of the physiologic
transition.

3. The majority of group B Streptococcus
early-onset sepsis affects infants whose
mothers had negative screens for GBS
colonization.

4. Serial normal C-reactive protein or pro-
calcitonin values provide a high degree
of reassurance the baby is uninfected.
Elevations in either measure can result
from noninfectious causes.

5. An adequate blood culture is >1 mL.

6. There is no evidence to support algo-
rithmic “correction” of blood contami-
nation in CSF following a traumatic
lumbar puncture.

7. When assessing a newborn with signs
consistent with sepsis, consider poten-
tial viral exposures.

8. Urinary tract infection is uncommon in
the immediate newborn period.

9. Maternal antibiotic exposure will not
obscure symptoms or systematically
alter laboratory results in a baby with
early-onset sepsis.
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