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Abstract
Streptococcus pneumoniae is a rare but recognized aetiological agent for neonatal sepsis. In the
context of scarce local data, we report two cases of early-onset neonatal sepsis (EONS) due to
pneumococci that probably occurred following ascending transmission during the perinatal
period.
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pneumococci, colonization

Introduction
Streptococcus pneumoniae is a well-recognized but uncommon cause of EONS with high
morbidity/mortality. The estimated incidence of pneumococcal neonatal sepsis is 1%–10% of all
neonatal sepsis.1 Sri Lankan data on pneumococcal neonatal sepsis is scarce. The newborn
acquires the infection as an ascending infection from the colonized maternal vagina or
haematogenously via the placenta. Prolonged rupture of membranes, maternal genital tract
colonization, prematurity and low birth weight are associated factors.2, 3.
We report two cases of pneumococcal EONS that probably occurred following ascending
transmission during the perinatal period. We would like to note that blood cultures and
identifications of microorganisms were done using manual methods.
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Case 1
A 19-year-old primigravida was admitted at 35 weeks and 6 days of gestation, with dribbling for
one hour. Clinical examination showed no evidence of chorioamnionitis. She was started on oral
erythromycin and intramuscular dexamethasone. After 24 hours of dribbling, she developed
fever of 100 oF and lower abdominal pain. Her white cell count went up to 34000/mm3 (86%
neutrophils) from 11600/mm3 but her C-reactive protein and urine tests were normal. The
antibiotic was changed to intravenous cefuroxime and metronidazole. A high vaginal swab
(HVS) had a heavy growth of β-haemolytic Streptococcus spp. sensitive to penicillin and
erythromycin but resistant to clindamycin which was reported as probable Group B streptococci
(GBS). This was based on the local laboratory policy, in which all bile aesculin negative
streptococci which grew on MacConkey agar were reported as probable Group B Streptococci.
On day four of admission, the mother delivered a baby girl with a birth weight of 2.4kg by
normal vaginal delivery (NVD). Cyanosed at birth with Apgar score of 1053103, the baby was
resuscitated and intubated and transferred to the special care baby unit (SCBU). Benzyl penicillin
and gentamicin were started intravenously after taking blood cultures. The baby went into severe
respiratory distress and was ventilated. Intercostal tubes were inserted due to bilateral
pneumothorax. Appropriate supportive care was given; inotropes were started. However, the
baby succumbed to her illness at 7 hours of age, accounting for an early neonatal death. A
pathological post-mortem revealed intracerebral (sub-arachnoid and intraventricular)
haemorrhages due to severe birth asphyxia. A retrospective inquiry into the records of the HVS
culture showed evidence of a mixed growth of streptococci, though it had been reported as
probable Group B streptococci. However, it was not possible to obtain a fresh HVS sample for
retesting.
The blood culture was positive for S. pneumoniae after 24 hours of incubation. The isolate was
identified by biochemical methods (alpha haemolysis, susceptibility to optochin and bile
solubility). It is worth noting that bile solubility was checked in all optochin susceptible
streptococcal isolates, taking into consideration that optochin-resistant Streptococcus
pneumoniae has been reported in Sri Lanka.4 The isolate was sensitive to penicillin with a
minimum inhibitory concentration (MIC) of <0.06µg/ml, cefotaxime, vancomycin and
chloramphenicol. Antibiotic susceptibilities were done by the disc diffusion method and e-strip
MIC for penicillin. The mother was discharged 2 days post-partum, following counselling and
suppression of lactation.
The timeline of this patient’s clinical course is given in Figure 1
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Case 2
A 35-year-old mother (P2C1) at 39 weeks and 5 days of gestation was admitted with abdominal
pain and dribbling for four hours without fever. Her antenatal period was uneventful. A live nonasphyxiated baby girl with a birth weight of 3.1kg was delivered by NVD. Ten hours later, the
baby became tachypnoeic with low oxygen saturation. The baby was transferred to the SCBU.
Intravenous penicillin and cefotaxime were started after obtaining blood for culture and other
investigations. However, the baby deteriorated rapidly over the next few hours. Her white cell
count was raised and chest X-ray showed extensive bilateral inflammatory shadows.. Despite
appropriate care and ventilation, the baby died at 36 hours of birth.
The blood culture grew S. pneumoniae after 24 hours of incubation which was sensitive to
penicillin (MIC was <0.06µg/ml – sensitive according to both meningitis and non-meningitis
breakpoints), erythromycin, clindamycin, cefotaxime, vancomycin and chloramphenicol.
Antibiotic susceptibilities were done by the disc diffusion method and e-strip MIC for penicillin.
The isolate was identified by biochemical methods (alpha haemolysis, susceptibility to optochin
and bile solubility). The latter was done despite optochin susceptibility as optochin-resistant
Streptococcus pneumoniae has been reported in Sri Lanka.4 Retrospective review of the
worksheet of the mother’s HVS culture showed that alpha-haemolytic streptococci were isolated.
However, further identification had not been carried out.
The timeline of this patient’s clinical course is given in Figure 2
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Discussion
Streptococcus pneumoniae is a rare cause of severe invasive neonatal sepsis. It accounts for 1%
to 5.5% of neonatal sepsis cases in the United States and Europe and for 11.5% in developing
countries.2
The usual mode for a newborn to acquire this infection is through ascending infection from the
colonized maternal genital tract. The normal vaginal microbiome does not carry S. pneumoniae
as it is unable to survive in the acidic environment of the vagina. However, during pregnancy,
the vagina becomes less acidic, thus providing a better environment for colonization by
pneumococci.3 The incidence of vaginal colonization in pregnant women is low (0.03%–0.75%
of cases).3,5 Possible ways of colonization by pneumococci are through oro-genital sexual
practices, use of contaminated instruments such as specula and the use of contaminated gloves.3
Pneumococcal neonatal sepsis secondary to maternal endometritis has also been described.5
Haematogenous or transplacental transmission of pneumococci is a recognized mode of
acquiring neonatal sepsis.3
The above described two cases are infections probably acquired through the maternal genital
tract and demonstrate the importance of identifying alpha-haemolytic streptococci isolated from
vaginal swabs sent for Group B streptococcal screening. Identification of alpha-haemolytic
streptococci isolated from the HVS samples of both mothers had been missed on both occasions.
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The lack of facilities required for routine identification of streptococci (streptococcal grouping
kits, reliable biochemical methods for identification of alpha-haemolytic streptococci)
contributed to the non-identification in both instances. These two case reports highlight the
importance of providing such facilities to clinical microbiology laboratories in Sri Lanka.
Infected babies may present with poor feeding, excessive crying, less activity or evidence of
systemic involvement such as respiratory distress or convulsions.6 Early and prompt diagnosis
and optimum antibiotic management will reduce morbidity/mortality. Treatment of
pneumococcal neonatal sepsis should be based on the antibiotic susceptibility. Pneumococci are
generally sensitive to penicillin and cefotaxime7, which are the usual empirical choices in
managing neonatal sepsis. According to the available local data on antibiotic susceptibility of
pneumococcal isolates from patients of all ages, 91.3 % of penicillin resistance is reported.
Resistance to the third generation cephalosporins is also high (47.83%).8 Though these
publications were before the separation of meningeal/non-meningeal cut-offs by the Clinical
Laboratory Standards Institute in 2008, meningeal MIC cut-offs are still valid. According to the
standard antibiotic guidelines, the MIC expected for central nervous system (CNS) isolates are
much lower than the MIC for blood culture isolates. In neonatal sepsis, CNS involvement is
frequent. Therefore, knowing the MICs of the regional/local pneumococcal isolates is important
in determining the empirical treatment in suspected cases of pneumococcal neonatal sepsis.
Prevention of neonatal pneumococcal infections is important in reducing its high
morbidity/mortality. Pneumococcal neonatal sepsis could be due to vaccine serogroups or nonvaccine serogroups. Maternal vaccination, via passive immunization, will protect the neonate
against the vaccine serogroups of pneumococci.9 However, the new Australian National
Immunization Schedule which provides a 23-valent pneumococcal polysaccharide vaccine dose
in late adulthood did not seem to protect females during their pregnancy.9 Vaccination during the
third trimester of gestation could be a measure to follow in the future, although there are no
conclusive studies that currently confirm this.
Conclusion
We describe two fatal EONS cases due to S. pneumoniae which is a rare cause of EONS. Better
awareness about this pathogen is needed to detect it from maternal HVS. As Sri Lanka is not
providing routine immunization against pneumococci, mothers may not have antibodies against
most serotypes. There are only a few Sri Lankan studies done on pneumococcal serotypes which
have been done on invasive isolates and respiratory colonization.8,10,11 Scarcity of data on
serotypes, especially on colonizing flora is a gap in local knowledge.
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