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Abstract
Sudden infants’ death is one of the most important matters in forensic
medicine. The ability to pose a differential diagnosis between internal/infection
and external/violent death is of paramount importance. Here, we report a case
of a sudden death of an infant due to early-onset Group B Streptococcal (GBS)
sepsis diagnosed by post-mortem microbiology analysis, since the mother was
negative at vaginorectal GBS screening by culture. This case report highlights
the importance of rapid and accurate nucleic acid amplification tests to detect
GBS carriage status, especially in the delivery room.
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Introduction
Streptococcus agalactiae or Group B Streptococcus (GBS) is
a beta-hemolytic, catalase negative aerobe/anaerobe-facultative
organism [1], a common commensal of the gastrointestinal and/or
genitourinary tract in 10-30% of pregnant women [1,2]. GBS is also
capable of causing severe infections, such as neonatal bacteremia,
pneumonia, and meningitis [3], and severe invasive infections both
in pregnant women and in non-pregnant adults associated with
significant mortality [1,4]. Neonatal GBS infections may present
as either fulminating septicemia or with subtle and non-specific
early signs that overlap with those of non-infectious diseases. If not
promptly treated with targeted antibiotic therapy, GBS infection may
lead to rapid clinical deterioration represented by septic shock, multiorgan failure and disseminated intravascular coagulopathy [5].
The transmission of Group B Streptococcus between mother
and her newborn is considered an important risk factor that could
significantly increase the probability of the development of GBS
disease [6,7]. Invasive neonatal GBS infections have been categorized
in two different diseases, following the definition by CDC (http://
www.cdc.gov/groupbstrep/about/newborns-pregnant.html), namely
Early Onset Disease (EOD) and Late Onset Disease (LOD). EOD is
usually related to vaginal colonization of the mother and consequent
vertical transmission during the delivery; it generally appears
within 24 hours and occurs within the first week of life [8,9]. LOD
occurs after the first week of life and within the first three months
of life and it is usually secondary to horizontal transmission coming
from nosocomial sources, such as the mother or other neonates
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[10,11]. EOD and LOD - besides their differences in their clinical
presentation, mortality, and morbidity - also differ in epidemiological
characteristics and proportion of GBS serotypes causing invasive
infection [5]. They are generally associated with specific serotypes,
mostly of serotypes III, Ia, V, Ib and II, accounting for approximately
95% of invasive disease (in decreasing frequency) [12], and clones,
the most virulent being those belonging to clonal complexes CC17
and CC19, as defined by multi locus sequence typing [13].
Appropriate prenatal screening and administration of
Intrapartum Antibiotic Prophylaxis (IAP) to mothers at risk of
delivering GBS-infected infants has been found to reduce neonatal
morbidity and mortality associated with EOD, while no effects have
been reported on LOD [14,15]. Since the early 1990s, when IAP was
implemented, the incidence of EOD has declined by approximately
80% [16], and EOD currently has slightly lower incidence rates than
LOD [5]. Moreover, geographical variation in EOD incidence has
been reported [17].
Sudden infant/neonate death is an important field in forensic
microbiology [18]. Here, we report a case of a sudden death of an
infant due to early-onset GBS sepsis with a negative vaginorectal at
the mother, diagnosed by post-mortem microbiology analysis.

Case Presentation
A term female newborn (39 weeks, 3.050g weight) was born
by vaginal birth by a healthy 25-year-old mother. No problems
occurred during the delivery. Apgar scores were 10 at 1, 5 and 10
minutes after the birth. Vaginal and rectal swab cultures of the
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Antimicrobial susceptibility testing was performed by Vitek 2.0
(bioMérieux) revealing the strain was susceptible to all antibiotics
tested but tetracycline (Table 1).
Histologic examination of lungs revealed the presence of bacterial
clusters in vessels and inside alveolar spaces (Gram staining), and
a marked neutrophilic inflammation involving about 90% of the
alveolar compartment (hematoxylin-eosin staining) (Figure 1).

Discussion
Group B Streptococcus (GBS) is an important pathogen causing
neonatal meningitis and pneumonia [3]. Most cases of EOD present
with bacteremia without a focus, where respiratory, neurological and
cardiovascular signs are the main initial signs [2]. More severe cases
of EOD may be characterized by shock and severe respiratory distress
failure at birth, although mild, non-specific symptoms may occur
[20].

Figure 1: Histologic assessment of post-mortem lung tissue. Lung sections
were stained by hematoxylin-eosin staining. Representative sections
illustrating lung inflammation for each group are shown.
Magnification: ×4 (A) and ×10 (B).

mother for prenatal screening, performed at the 35th and 37th week
and prior to birth, were negative for BGS. Three days after birth,
the neonate’s father found him unconscious on his bed in a dorsal
position. Despite several attempts at resuscitation, by the father first
and then by the emergency staff, the neonate was declared dead. An
autopsy was requested and performed within 24 hours of death. The
gross macroscopic investigation revealed that both lungs were mildly
edematous, the brain mildly swelled, and adrenal glands were normal,
with no signs of hemorrhage found.
The coroner together with the forensic microbiologist performed
sampling of cardiac and peripherical blood, lungs, heart, kidney,
liver, intestinal matter, brain and cerebrospinal fluid (turbid)
for microbiological examinations. All samples were analyzed for
bacterial detection, and intestinal matter, blood and cerebrospinal
fluid were also collected to detect viral agents. Nasal and pharyngeal
swabs were also taken. All specimens were handled following Riedel’s
recommendations, using dedicated instruments and iodine scrubs
to sterilize whole body surfaces [19]. Tissue samples, homogenized
in sterile PBS, and swabs underwent culture analysis using both
nonselective and selective media (Columbia blood agar, Chocolate
agar, MacConkey agar, Sabouraud agar, Mannitol agar), that were
incubated under aerobic and anaerobic atmosphere at 37° up to seven
days. The blood and cerebrospinal fluid were inoculated into a Bactec
blood culture system (Beckton Dickinson) using pediatric bottle and
incubated for seven days. Except for the intestinal sample, after 48
hours of incubation all specimens were positive for Gram-positive,
catalase-negative, cocci grown as pure culture onto non-selective
and selective blood-based agars (Figure 1). They were identified as
Streptococcus agalactiae by Vitek2 GP card (bio¬Mérieux, France)
and subsequently confirmed by matrix-assisted laser desorption
ionization-time of flight mass spec¬trometry (MALDI-TOF MS)
using Bruker Biotyper software 2.0 (Bruker Daltonics, Germany). No
viral agents were found.
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The main risk factors (RFs) recognized to increase the likelihood
of EOD in a neonate born to a mother colonized by GBS include GBS
bacteriuria during pregnancy (the only one in 50-60% of EOD cases),
a previous invasive GBS infection, amniotic membrane’s premature
rupture more than 24 hours before vaginal delivery, intrapartum
maternal temperature over 38°C, and preterm labor or membrane
rupture before 37 weeks’ gestation [21].
The present case report describes a GBS infection in a term neonate
without any congenital pulmonary or circulatory malformations. A
recent study from Italy reported that neonates exposed to IAP were
significantly more likely to present signs of illness at birth, as opposed
to neonates unexposed to IAP [22], and this could explain the absence
of signs or symptoms found in this neonate with no administration
of IAP of the mother.
GBS, a commensal of human intestine and recto-vaginal tract, is
classified into nine serotypes, all able to cause infants’ disease although
specific serotypes, mostly III, Ia, V, Ib and II, and clones (CC17) are
more frequently detected [13]. Unfortunately, in the present case the
GBS strain was not available for further characterization to determine
the specific serotype and clone.
The prevalence of the colonization in pregnant women ranges
from 10 to 30% [1,2], according to age, ethnicity, body site sampled
and microbiological tests. In particular, heavy bacterial colonization
of the mother has been reported to represent the highest risk of
perinatal transmission [23]. Culture-based screening methods using
vaginal and anorectal swabs of all pregnant women at 35-37 weeks of
gestation is recommended to identify those who should receive IAP
[21,24].
Here, a sudden death of an infant with a post-mortem diagnosis of
EOD caused by GBS has been reported with a negative vaginorectal
screening of the mother. The mother did not receive antibiotics during
the gestation period and the negative culture for GBS perinatal screen
did not induce the administration of any antibiotic during labor. To
date, culture is considered the gold standard, although questions have
arisen concerning their positive and negative predictive value in late
pregnancy [9,25-27]. False-negative or -positive results could have
important implications in cases of EOD in neonates born to culturenegative mothers and can also lead to unnecessary antibiotics in
Austin Clin Microbiol 2(1): id1008 (2017) - Page - 02
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Table 1: Antimicrobial susceptibility testing. MIC values, as assessed by Vitek
2.0 automated system (bioMérieux), were suggestive for Susceptibility (S),
Intermediate susceptibility (I) or Resistance (R) according to EUCAST (www.
eucast.org) or CLSI [32] interpretative criteria.
Antibiotic

MIC (µg/ml) S/I/R (EUCAST) S/I/R (CLSI)

Penicillin G

≤ 0.12

S

S

Clindamycin

≤ 0.25

S

S

Levofloxacin

1

S

S

Linezolid

2

S

S

Moxifloxacin

≤ 0.25

S

NA

Teicoplanin

≤ 0.5

S

NA

Tetracycline

≥1

R

R

Tigecyclin

≤ 0.12

S

NA

Trimethoprim/
Sulfamethoxazole

≤10

S

NA

Vancomycin

≤ 0.5

S

S

NA: Not Available.

culture-positive women whose status changes just before delivery [28].
In our case, the negative result of GBS screening by culture methods
could be solved by using more specific and sensitive methods. Rapid,
reliable and accurate (both sensitivity and specificity> 90%), Nucleic
Acid Amplification Tests (NAATs) have been recently introduced to
detect GBS carriage status, especially in the delivery room [26,29].
Although more expensive than standard antenatal cultures, NAATs
could avoid unnecessary treatment of women with positive screening
that become negative at delivery screening, thus resulting in being
also cost-saving methods [30,31].
The infection of GBS are relatively rare in Italy [22], with an
incidence (0.18 per 1000 live birth) lower than USA (0.40 per 1000
live birth), but slightly higher than to the Japan (0.10 cases for 1000
live birth).
Sudden unexpected infant’s death is one of the most important
matters in forensic medicine and making a differential diagnosis
between internal/infection and external/violent death is of paramount
importance. In our case, the post-mortem microbiological diagnosis
has been an essential tool for understanding the nature of unexpected
death to determine the etiology of disease with the isolation of a GBS
strain that remained hidden. Although until today the post-mortem
microbiology remains a controversial topic, in our case it proved to
be indispensable for reaching the correct cause of the infant’s death
due by a streptococcal infection.
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