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Early-Onset Neonatal Pneumococcal Sepsis: An
Old but Sometimes Forgotten Pathogen
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Abstract

Streptococcus pneumoniae (SP) is an uncommon but potentially serious neonatal pathogen. SP is perceived as
a significant cause of mortality and morbidity in infancy; however, there are relatively few cases of neonatal
sepsis recorded, with an incidence between 1% and 11%. We aim to report the spectrum of morbidity
associated with SP infections in the neonatal period.

Two cases of neonatal SP infection are reported. The first neonate presented with a very early onset of
severe clinical disease with bacteremia and pneumonia. She developed severe pulmonary hypertension and
needed intensive ventilatory support, including nitric oxide, and vasoactive drugs. An SP serotype 23B was
isolated from blood cultures and bronchial secretions as well as from the mother’s vaginal secretions. In the
second case, the baby presented with bacteremia and meningitis. He remained hemodynamically stable and
did not need respiratory support. Blood and cerebrospinal fluid cultures revealed an SP serotype 8. In both
cases, the neonates were treated with vancomycin and cefotaxime. Both mothers remained well and
asymptomatic during the perinatal period.

These reported cases emphasize the importance of considering a wide range of microorganisms in the
differential diagnosis of early-onset neonatal sepsis. Although uncommon, SP can have different clinical
manifestations and cause significant diseases in newborns. Specific preventive measures against early-onset
sepsis for this pathogen are yet to be implemented due to the absence of sufficient scientific evidence. For
this reason, prompt and aggressive treatment remains the best therapeutic approach.
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Introduction

Streptococcus pneumoniae (SP) infection is one of the most frequent causes of death in developed countries
in the general population [1]. However, it is an uncommon but potentially serious neonatal pathogen.
Recorded cases of neonatal sepsis are relatively few, with a described incidence between 1% and 11% [2].
The clinical manifestations during the neonatal period do not differ from those presented by other bacteria
such as Streptococcus agalactiae and Escherichia coli, but S. pneumoniae presents higher morbidity and
mortality, described as up to 50% [2-4].

Given its high morbidity and mortality, it should be considered an agent responsible for neonatal sepsis,
mostly in those of early onset. We aim to report the spectrum of morbidity associated with SP infections in
the neonatal period.

Case Presentation
Case 1

A female infant was born by normal vaginal delivery at 38 weeks to a primigravida healthy mother.
Spontaneous rupture of membranes occurred 28 hours before delivery. The mother was in good health
condition during the perinatal period. The baby was born in good condition, weighing 3,110 g, and stayed
with her mother in the perinatal ward.

The baby developed respiratory distress at around 12 hours of life and was therefore admitted to the
neonatal intensive care unit (NICU). For worsening work of breathing, the neonate required tracheal
intubation at 20 hours of life. She developed severe pulmonary hypertension over the next few hours and
needed intensive ventilatory support including nitric oxide and inotropic support. Chest radiographs were
consistent with bilateral pneumonia.

Ampicillin (200 mg/kg/day) and gentamicin (4 mg/kg/day) were started as empirical antibiotic therapy. There
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was no clinical improvement, and on day 3, antibiotics were changed to cefotaxime and vancomycin. In
terms of laboratory findings, she had an elevated C-reactive protein (CRP) (maximum of 55 mg/L on day

4), leucopenia (2.9 x 10%/L), and persistent thrombocytopenia (lower of 10,000/mL on day 4) with five
platelet transfusions (Table ).

Tests Values

Leukocytes 2.9 x 109L

Platelets Lower: 10,000/mL (day 4)
C-reactive protein Maximum: 55 mg/L (day 4)

TABLE 1: Blood tests

We were unable to perform a lumbar puncture due to her critical clinical condition. The blood culture and
the bronchial secretions obtained on the first day of life grew SP, sensitive to ampicillin and cefotaxime.
Serotyping was performed, which revealed an SP serotype 23B (Table 2).

Microbiological cultures
Blood culture

SP serotype 23B
Bronchial secretions

TABLE 2: Newborn microbiological cultures

Due to the severity of the baby’s clinical condition and to the fact that she only improved after the antibiotic
change, a decision was made to continue treatment with cefotaxime and vancomycin for seven and 21 days,
respectively. The mother’s vaginal swab revealed the same SP serotype. The mother had none of the vaccines
against SP and remained asymptomatic throughout the perinatal period.

Case 2

A male infant was born at 38 weeks gestation, the first child of healthy young parents. The pregnancy had a
poor follow-up, and the rectovaginal swab was not performed. There was a spontaneous rupture of
membranes five hours prior to delivery with clear amniotic fluid. The infant was born in good condition,
with an Apgar score of 9/10 and weighing 2,745 g.

Due to persistent grunting, hypotonia, and poor peripheral perfusion, he was admitted to the NICU at
around 20 hours of life. Laboratory evaluation showed leukocytes of 3,500/mm, with 60% neutrophils, and
CRP of 42 mg/L (Table 5). Lumbar puncture was performed, with a yellow citrus cerebrospinal fluid and no
cytochemical abnormal findings (Table 5). Ampicillin (200 mg/kg/day) and gentamicin (4 mg/kg/day) were
started as empirical antibiotic therapy.

Tests Results

Lumbar puncture No cytochemical abnormal findings

Leukocytes/C-reactive protein 3.5 x 109L (60% neutrophils)/maximum: 109 mg/L (day 3)
Microbiological cultures (blood and cerebrospinal fluid) SP serotype 8

TABLE 3: Auxiliary diagnostic tests

Both blood and cerebrospinal fluid cultures grew SP, and antibiotic therapy was changed to vancomycin and
cefotaxime. Serotyping was performed, which revealed an SP serotype 8 (Table 3). The antibiotic sensitivity
profile showed susceptibility to penicillin, cefotaxime, and vancomycin, as well as to all other tested
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antibiotics. Vancomycin was stopped, and cefotaxime was maintained for 21 days.

The baby remained hemodynamically stable and did not require respiratory support. His highest recorded
CRP was 109 mg/L on day 3. Imaging studies confirmed the presence in the thymus and spleen.
Transfontanellar ultrasound was unremarkable. The mother remained asymptomatic and also did not have
any of the vaccines against SP. A culture of vaginal secretions was not obtained.

Discussion

Neonatal SP infections are rare, with sporadic cases and small series of sepsis, pneumonia, and meningitis
reported in the literature [1]. It is estimated to account for 1%-11% of all cases of sepsis in infants [1,2].

Hoffman et al. [2] reported a total of 29 cases of SP infection in neonates, eight corresponding to acute otitis
media and 21 to invasive bacterial infections (meningitis, 27%; bacteremia, 28%; pneumonia, 14%;
osteoarticular infections, 3.4%). Only three patients presented with early systemic infection (within the first
72 hours) and only one before 24 hours of life. The average age of presentation was 18 days, and 90% were

term neonates. Of the babies with invasive infection, 30% had leukopenia (white blood cells < 5,000/mm?3).
The most frequent serogroup was 19, both in invasive infections (30%) and in acute otitis media (32%). Of
the isolates, 20% were resistant to penicillin, and one was classified as non-susceptible to third-generation
cephalosporins. Mortality in this series was 14.3%, very different from what is described for children over
two months of age (1.3%) where fatal cases occur mainly in children with underlying diseases [2]. All deaths
occurred in the first 36 hours of disease [2].

In both our cases, symptoms started in the first 24 hours of life. In the series of Hoffman et al., that was the
case in only one out of 29 neonates [2]. For the first neonate reported in this article, there was a severe
clinical deterioration with intensive ventilatory and vasoactive support needed, while the second baby
remained hemodynamically stable and had no need for respiratory support. For both our cases, the SP was
sensitive to penicillin and cefotaxime; Hoffman et al. described a 20% rate of resistance to penicillin [2].

The risk factors related to infection by SP in newborns are premature rupture of membranes, prematurity,
neonatal pneumonia with early presentation (<72 hours), and vaginal delivery (the risk factor most
frequently associated) [4]. For this reason, despite the low frequency of SP as a cause of neonatal illness, it is
important to consider this microorganism among the agents of sepsis in newborns.

Regarding the pathogenesis of invasive infection of the newborn by SP, the major role has been attributed to
vertical transmission associated with maternal vaginal carriage and/or endometritis [2-7]. Through
molecular biology studies, the clonal transmission of the bacteria from mother to child has been

verified [5,8].

In the cases presented in our article, the origin of the infection was assumed to be a vertical transmission,
and this hypothesis was confirmed in the first case with isolation of the same SP serotype in a culture of the
mother’s vaginal swab. The frequency of vaginal colonization by SP is very low (0.03%-0.75%) [2,9]. Studies
published in the past decade warned about a possible increase in vaginal colonization by this agent, due to
changes in sexual practices during pregnancy (e.g., oro-genital sex) and the development of better
diagnostic techniques [5,8].

An additional concern is the possible vaginal colonization of mothers with strains of SP resistant to
penicillin and third-generation cephalosporins or the selection of resistant strains secondary to the use of
antimicrobials for the prevention of neonatal S. agalactiae infection [5]. In the international scientific
literature, it has been described that between 20% and 50% of S. pneumoniae strains isolated from newborns
would be resistant to penicillin and that between 4% and 7% would be resistant to third-generation
cephalosporins [2,7,8].

Therefore, some authors, namely, McDonald et al. [5], argue that if the incidence of neonatal sepsis due to S.
pneumoniae increases to the point where specific prevention measures were required, maternal vaccination
with pneumococcal vaccine 13-valent or 23-valent in the third trimester could be considered a useful
practice [3,5,10-12].

Prevenar 13®, the 13-valent pneumococcal polysaccharide conjugate vaccine, is included in the Portuguese
national vaccination program. However, it does not contain all of the Streptococcus pneumoniae serotypes
considered the cause of early-onset sepsis 1 to 12, 14, 17, 18, 19, 23, 27, 28, 31, and 39 [3,10-13]. In our
report, the serotypes were 23B and 8, neither of them is included in Prevenar 13®, but the last one is
included in Pneumovax 23®.

On the other hand, a recent Cochrane library review on the subject has found that there was no evidence of
neonatal infection prevention as an effect of pneumococcal vaccination during gestation, although it was
based on only a few studies, with overall poor quality of evidence [14].
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Other authors defend that another possible prevention strategy would be testing for SP in vaginal swabs and
starting antibiotic prophylaxis during labor when positive [3,10-13]. However, due to the low incidence of
neonatal sepsis caused by SP and the low prevalence of maternal vaginal colonization (0.03%-0.75%), the
systematic screening is probably not cost-effective; nevertheless, it should be considered in pregnant
women with a history of a previous neonate with invasive disease [3,9].

There is not yet sufficient scientific evidence to support the implementation of these measures. In addition
to the evaluation of these and other possible prevention strategies, supplementary studies on epidemiologic
surveillance and the determination of risk factors related to neonatal Streptococcus pneumoniae sepsis are
essential.

Conclusions

These reported cases emphasize the importance of considering a broad spectrum of microorganisms in the
differential diagnosis of early-onset neonatal sepsis, and while uncommon, SP can have different clinical
manifestations and cause significant disease in newborns. Specific preventive measures against early-onset
sepsis for this pathogen are yet to be implemented due to the absence of sufficient scientific evidence. For
this reason, prompt and aggressive treatment remains the best therapeutic approach.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Bernaola Iturbe E, Aristegui Fernandez Jd, Herranz Aguirre M, Garcia Calvo C, Ferndndez Pérez C: [Study of
the incidence of invasive pneumococcal disease in neonates and childre aged less than 5 years in the Basque
country and Navarre (Spain)]. An Esp Pediatr. 2002, 57:301-9.

2. Hoffman JA, Mason EO, Schutze GE, et al.: Streptococcus pneumoniae infections in the neonate . Pediatrics.
2003, 112:1095-102. 10.1542/peds.112.5.1095

3. Sallam A, Paes B: Streptococcus pneumoniae: an old bug with significant maternal-newborn implications .
Am | Perinatol. 2004, 21:491-5. 10.1055/5-2004-835967

4. de Alba Romero C, Ramos Amador JT, Gomez Del Castillo E: [Pneumococci: a new microorganism in the
newborn?]. An Esp Pediatr. 2001, 54:390-3.

5. McDonald LC, Bryant K, Snyder J: Peripartum transmission of penicillin-resistant Streptococcus
pneumoniae. ] Clin Microbiol. 2003, 41:2258-60. 10.1128/JCM.41.5.2258-2260.2003

6. Hughes BR, Mercer JL, Gosbel LB: Neonatal pneumococcal sepsis in association with fatal maternal
pneumococcal sepsis. Aust N Z ] Obstet Gynaecol. 2001, 41:457-8. 10.1111/j.1479-828x.2001.tb01331.x

7. Pérez Lopez A, Giménez M, Rodrigo C, Alonso A, Prat C, Ausina V: Seven-year review of paediatric
bacteraemias diagnosed in a Spanish university hospital. Acta Paediatr. 2003, 92:854-6.
10.1080/08035250310002966

8. SilvaBYV, Castillo FF, O Reilly F P, et al.: [Neonatal meningitis caused by atypical Streptococcus
pneumoniae: case report and review]. Rev Chilena Infectol. 2006, 23:346-50. 10.4067/s0716-
10182006000400009

9. Malhotra A, Hunt RW, Doherty RR: Streptococcus pneumoniae sepsis in the newborn . ] Paediatr Child
Health. 2012, 48:E79-83. 10.1111/j.1440-1754.2010.01929.x

10.  Alsubaie SS: Early-onset neonatal pneumococcal infection. A problem deserving more recognition. A case
report and review of the literature. Infect Dis Clin Pract. 2019, 27:68-72. 10.1097/IPC.0000000000000696

11.  Aldana-Valenzuela C, Rodriguez-Lépez AM, Blancas EG: Fulminant early-onset neonatal sepsis due to
Streptococcus pneumoniae: case report and review of the literature. Pediatr Rep. 2019, 11:7953.
10.4081/pr.2019.7953

12.  Hermoso Torregrosa C, Carrasco Zalvide M, Ferrer Castillo MT: Streptococcus pneumoniae: an unusual
pathogen in neonatal sepsis of vertical transmission. Arch Bronconeumol. 2012, 48:425-6.
10.1016/j.arbres.2012.03.010

13.  Rodriguez BF, Mascaraque LR, Fraile LR, Perez IC, Kuder K: Streptococcus pneumoniae: the forgotten
microorganism in neonatal sepsis. Fetal Pediatr Pathol. 2015, 34:202-5. 10.3109/15513815.2015.1033073

14. Chaithongwongwatthana S, Yamasmit W, Limpongsanurak S, Lumbiganon P, Tolosa JE: Pneumococcal
vaccination during pregnancy for preventing infant infection. Cochrane Database Syst Rev. 2015,
1:CD004903. 10.1002/14651858.CD004903.pub4

2022 Coelho et al. Cureus 14(9): €29403. DOI 10.7759/cureus.29403 4 0of 4


https://pubmed.ncbi.nlm.nih.gov/12392663/
https://dx.doi.org/10.1542/peds.112.5.1095
https://dx.doi.org/10.1542/peds.112.5.1095
https://dx.doi.org/10.1055/s-2004-835967
https://dx.doi.org/10.1055/s-2004-835967
https://pubmed.ncbi.nlm.nih.gov/11273823/
https://dx.doi.org/10.1128/JCM.41.5.2258-2260.2003
https://dx.doi.org/10.1128/JCM.41.5.2258-2260.2003
https://dx.doi.org/10.1111/j.1479-828x.2001.tb01331.x
https://dx.doi.org/10.1111/j.1479-828x.2001.tb01331.x
https://dx.doi.org/10.1080/08035250310002966
https://dx.doi.org/10.1080/08035250310002966
https://dx.doi.org/10.4067/s0716-10182006000400009
https://dx.doi.org/10.4067/s0716-10182006000400009
https://dx.doi.org/10.1111/j.1440-1754.2010.01929.x
https://dx.doi.org/10.1111/j.1440-1754.2010.01929.x
https://dx.doi.org/10.1097/IPC.0000000000000696
https://dx.doi.org/10.1097/IPC.0000000000000696
https://dx.doi.org/10.4081/pr.2019.7953
https://dx.doi.org/10.4081/pr.2019.7953
https://dx.doi.org/10.1016/j.arbres.2012.03.010
https://dx.doi.org/10.1016/j.arbres.2012.03.010
https://dx.doi.org/10.3109/15513815.2015.1033073
https://dx.doi.org/10.3109/15513815.2015.1033073
https://dx.doi.org/10.1002/14651858.CD004903.pub4
https://dx.doi.org/10.1002/14651858.CD004903.pub4

	Early-Onset Neonatal Pneumococcal Sepsis: An Old but Sometimes Forgotten Pathogen
	Abstract
	Introduction
	Case Presentation
	Case 1
	TABLE 1: Blood tests
	TABLE 2: Newborn microbiological cultures

	Case 2
	TABLE 3: Auxiliary diagnostic tests


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


