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Abstract

Streptococcus pneumoniae is an uncommon cause of
neonatal sepsis, but it is frequently associated with an
aggressive clinical course. A full-term newborn with an
uneventful pregnancy presented in the first hours of life
with worsening general condition and seizures. Blood
testing was suggestive of infection, and cerebrospinal
fluid was consistent with meningitis. There was
progressive deterioration with refractory hypotension,
intravascular disseminated coagulopathy, and oliguria.
He was pronounced dead on the 6th day of life. Blood
culture was positive for Streptococcus pneumoniae. After
birth, the mother presented with sepsis with the same
agent being isolated in the blood cultures. Pneumococcal
serotyping identified the serotype 3 in both the newborn
and mother samples. Although uncommon, Streptococcus
pneumoniae can cause clinically significant disease in
newborns, with higher mortality compared with the
common agents of early onset neonatal sepsis. Maternal
bacteriemia is associated with a worse prognosis.
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Introduction

Streptococcus pneumoniae is recognized as an important
cause of morbidity and mortality in childhood, but
there are rather few reported cases of neonatal sepsis,
with incidences described between 1% and 11%.*%
Streptococcus pneumoniae early-onset sepsis is clinically
indistinguishable from other etiologies, but often has a
very aggressive clinical course, with a high mortality rate
(up to 50%).>° Colonization of the genitourinary tract by
Streptococcus pneumoniae is very rare (approximately
0.03%)* and usually transitory. It has been described in
cases of pelvic infections, after gynecological surgery, in

the presence of a foreign body in the genitourinary tract,
after a recent delivery or in association with pneumonia.
Concomitant maternal bacteremia is uncommon in
Streptococcus pneumoniae neonatal sepsis cases, being
associated with a worse prognosis in the newborn.?*?
In this article, we report a case of Streptococcus
pneumoniae early-onset neonatal sepsis with a fatal
outcome, associated with maternal bacteremia to the
same agent.

Case Report

Full-term male newborn, with birth weight appropriate
for gestational age (39 weeks and 3 days, 3090 g),
delivered by vacuum extraction followed by forceps,
after an uneventful pregnancy, at a level 2 hospital.
Group B Streptococcus screening in the vaginal and
rectal exudate was negative, the rupture of membranes
was spontaneous two hours before delivery and there
was no record of intrapartum fever. The Apgar score was
7 at the first minute and 8 at the fifth minute.

At 10 hours of life, he started intermittent grunting and
was put under close clinical surveillance. At 34 hours
of life, there was clinical worsening with persistent
grunting, global hypotonia, skin pallor, and increased
capillary reperfusion time. Blood pressure and heart
rate were normal. The laboratory evaluation carried out
showed hemoglobin 12.6 g/dL, leukocytes 1 x 10° cells/L
with 73.2% neutrophils, platelets 103,000 cells/uL, C
reactive protein 15.7 mg/dL, and lactates 70 mg/dL. A
chest X-ray showed bilateral interstitial infiltrate, with
no signs of consolidation or other changes. Empirical
antibiotic therapy was started with ampicillin (200 mg/
kg/day) and gentamicin (5 mg/kg/day). At 40 hours
of life, he started clonus of the four limbs, which
motivated the start of therapy with phenobarbital and
invasive ventilatory support. Lumbar puncture was
performed, with a yellow-citrus liquid, 23 cells (98%
polymorphonucleate), proteins 498 mg/dL and glucose
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< 2 mg/dL. Given these results, compatible with the
diagnosis of meningitis, cefotaxime (100 mg/kg/day) was
added. On the second day of admission, hemorrhagic
suffusions of the limbs appeared with progressive
worsening (Fig. 1). A transfontanellar ultrasound showed
evidence of cerebral edema, without hemorrhage.
Due to hypotension, gradual inotropic support was
started with dopamine (maximum dose of 20 ug/kg/
min), dobutamine (maximum dose of 15 pg/kg/min),
and noradrenaline (maximum dose of 5.3 pg/kg/min).
Echocardiography showed right ventricular dysfunction,
left ventricular systolic function at the lower limit of
normal (ejection fraction of 25.4%), and moderate
secondary pulmonary hypertension. Successive
transfusions of fresh frozen plasma, fibrinogen,
erythrocyte, and platelet concentrates were necessary.
The convulsive condition became refractory, which led
to an infusion of midazolam and therapy with phenytoin.
He maintained progressive clinical deterioration,
developing oligoanuria and anasarca on the 5% day
of life. On this date, the result of the blood culture
was known, with Streptococcus pneumoniae growth,
sensitive to penicillin. Bacteriological examination of
the cerebrospinal fluid was sterile. On the 6™ day of
life, fixed mydriasis was observed and a transfontanellar
ultrasound revealed an extensive frontal-parietal-
occipital hemorrhagic stroke. The newborn was shortly
thereafter pronounced dead.

On the fourth day after birth, the mother developed a
fever and worsening general condition. The laboratory

evaluation revealed a C reactive protein of 34 mg/
dL and the three blood cultures drawn also identified
Streptococcus pneumoniae. The vaginal exudate was
negative. She completed 14 days of intravenous penicillin
with complete recovery. Subsequently, Streptococcus
pneumoniae serotyping was performed, and serotype 3
was identified in the blood cultures of the mother and
the newborn.

Discussion

There are no recent published national data on the
frequency of Streptococcus pneumoniae early-onset
neonatal sepsis. We are aware of two cases in the
last five years, one case isolated from blood culture
(serotype 23A) and one case isolated from cerebrospinal
fluid culture (serotype 8).

In the present case, as previously reported in some
cases of Streptococcus pneumoniae early-onset sepsis,’
the classic risk factors for early-onset sepsis were
not present. The most frequent way of transmission
is vertical, through the colonization of the maternal
genital tract. Although this colonization is uncommon
(approximately 0.03%),* several articles suggest high
rates of neonatal infection, in contrast to what happens
with group B Streptococcus.® There are reports of
rare cases of placental transmission of Streptococcus
pneumoniae®** and, when associated with concomitant
maternal bacteremia, the newborn usually presents

Figure 1. Progression of hemorrhagic suffusions of the extremities from the second (A, B) to fourth (C) day of admission.
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with a more aggressive clinical course.>>° In this case,
the source of maternal bacteremia was not identified,
and the cultural exams of the maternal genital tract
were negative. Thus, and since the isolated serotype
in the mother was the same as the one found in the
newborn, we admit that the transmission could have
occurred through the transplacental route.

Regarding the clinical manifestations of Streptococcus
pneumoniae early-onset neonatal sepsis, most
newborns present with symptoms in the first 48 hours
of life, indistinguishable from other agents such as
group B Streptococcus or Escherichia coli, despite a
more aggressive clinical course.*®® The majority is
characterized by bacteremia, associated with meningitis
and/or pneumonia, often manifesting with severe
hypotension and leukopenia, as reported in this
Case.l,Z,S,IO

The recommended antibiotic therapy in these cases
is the same as that used in the remaining cases of
early-onset neonatal sepsis. There are some reports
of cases with an aggressive clinical course associated
with refractory hypotension in which oxygenation
using an extracorporeal membrane was successfully
used.>* Regarding possible adjuvant therapies, despite
some positive results with the use of intravenous
immunoglobulin,>® studies carried out so far have not
shown superiority compared to isolated antibiotic
therapy.t!

Several clinical conditions are known to be associated
with an increased risk of invasive Streptococcus
pneumoniae infection, including some primary
immunodeficiencies, specifically B cell changes,
complement deficit, congenital asplenia, and changes in
the Toll-like receptor pathway.?**> Although there are no
well-defined guidelines for immunological assessment
after a first case of invasive pneumococcal disease,
many authors recommend that these patients undergo
a screening evaluation for primary immunodeficiency
allowing for timely diagnosis, early treatment and
reduction of associated morbidity and mortality.'?*°
The newborn, if he would have survived, should have
undergone this study.

The 13-valent pneumococcal polysaccharide conjugate
vaccine (Prevenar 13°) is part of the Portuguese national
vaccination program but does not include all of the
serotypes of Streptococcus pneumoniae described as
the cause of early-onset sepsis (1 to 12, 14, 17, 18,
19, 23, 27, 28, 31, and 39).>7%° |t is also important to
emphasize that most women of childbearing age are
currently not vaccinated, as was seen in this case. In the
reported case, the identified serotype was serotype 3,
included in Prevenar 13°.

Possible strategies for preventing Streptococcus
pneumoniae early-onset neonatal sepsis include testing
for Streptococcus pneumoniae in vaginal exudate
(with antibiotic prophylaxis during labor, if positive)
and vaccinating pregnant women with pneumococcal
vaccine 13-valent or 23-valent in the third trimester, to
passively protect newborns through the transplacental
transmission of antibodies.>®*>!° A recent Cochrane
library review on this subject reported that there was no
evidence of an effect of pneumococcal vaccination during
pregnancy in preventing neonatal infections. However,
there were only a few trials reporting this outcome
with an overall poor quality of evidence.! There is still
insufficient scientific evidence for the implementation
of such measures, so future studies on epidemiological
surveillance and assessment of risk factors associated
with neonatal Streptococcus pneumoniae sepsis are
essential as well as the evaluation of these and other
possible prevention strategies.

The reported case emphasizes the need to consider
a wide range of microorganisms in the differential
diagnosis of early-onset neonatal sepsis. Although
uncommon, Streptococcus pneumoniae can cause
clinically significant disease in newborns, with greater
severity and mortality when compared with the most
common agents of early-onset sepsis. In the absence
of sufficient scientific evidence to implement specific
preventive measures against early-onset sepsis for this
agent, early and aggressive treatment of newborns
remains the best therapeutic option.

WHAT THIS CASE REPORT ADDS

e Although an uncommon cause of early-onset neonatal sepsis,
Streptococcus pneumoniae usually causes a severe disease with
high associated mortality and should be kept in mind as a possible
etiology of early-onset neonatal sepsis.

e Concomitant maternal bacteremia is uncommon in Streptococcus
pneumoniae neonatal sepsis cases, being associated with a worse
prognosis in the newborn.

e Testing for Streptococcus pneumoniae in vaginal exudate (with
antibiotic prophylaxis during labor, if positive) and vaccinating
pregnant women with pneumococcal vaccine 13-valent or
23-valent in the third trimester are possible future strategies for
\_preventing Streptococcus pneumoniae early-onset sepsis.

Conflicts of Interest

The authors declare that there were no conflicts of interest in
conducting this work.

Funding Sources

There were no external funding sources for the realization of
this paper.

Provenance and peer review

Not commissioned; externally peer reviewed

Portuguese Journal of Pediatrics ‘E‘



Streptococcus pneumoniae Neonatal Sepsis

Consent for publication

Consent for publication was obtained.

Confidentiality of data

The authors declare that they have followed the protocols of
their work centre on the publication of patient data.

Acknowledgments

The authors would like to thank Professor Doctor Melo Cristino for
the report on the national Streptococcus pneumoniae early-onset
sepsis cases within the scope of the epidemiological surveillance
of Streptococcus pneumoniae invasive disease in Portugal.

References

1. Hoffman JA, Mason EO, Schutze GE, Tan TQ, Barson WJ,
Givner LB, et al. Streptococcus pneumoniae infections in
the neonate. Pediatrics 2003;112:1095-102. doi: 10.1542/
peds.112.5.1095.

2. 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.

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

4. Singh J, Dick J, Santosham M. Colonization of the
female urogenital tract with Streptococcus pneumoniae
and implications for neonatal disease. Pediatr Infect Dis J
2000;19:260-2. doi: 10.1097/00006454-200003000-00021.

5. McAdams RM, Garza-Cox S, Yoder BA. Early-onset neonatal
pneumococcal sepsis syndrome. Pediatr Crit Care Med
2005;6:595-7. doi: 10.1097/01.pcc.0000163677.58249.77.

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

7. 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. doi:
10.3109/15513815.2015.1033073.

8. Apilanez Urquiola M, Sardén Prado O, Korta Murua J,
Corcuera Elosegui P, Cortajarena MA. Streptococcus
pneumoniae, an unusual cause of early-onset neonatal sepsis
and necrotizing pneumonia. Clin Case Rep 2018;6:1604-7. doi:
10.1002/ccr3.1640.

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

10. Sallam A, Paes B. Streptococcus pneumoniae: An old
bug with significant maternal-newborn implications. Am J
Perinatol 2004;21:491-5. doi: 10.1055/s-2004-835967.

11. Simonsen KA, Anderson-Berry A, Delair SF, Davies HD.
Early-onset neonatal sepsis. Clin Microbiol Rev 2014;27:21-47.
doi: 10.1128/CMR.00031-13.

12. Overturf GD. Indications for the immunological evaluation
of patients with meningitis. Clin Infect Dis 2003;36:189-94.
doi: 10.1086/345527.

13. Butters C, Phuong LK, Cole T, Gwee A. Prevalence of
immunodeficiency in children with invasive pneumococcal
disease in the pneumococcal vaccine era: A systematic
review. JAMA Pediatr 2019;173:1084-94. doi: 10.1001/
jamapediatrics.2019.3203.

14. Gaschignard J, Levy C, Chrabieh M, Boisson B, Bost-
Bru C, Dauger S, et al. Invasive pneumococcal disease in
children can reveal a primary immunodeficiency. Clin Infect Dis
2014;59:244-51. doi: 10.1093/cid/ciu274.

15. Picard C, Puel A, Bustamante J, Ku CL, Casanova JL.
Primary immunodeficiencies associated with pneumococcal
disease. Curr Opin Allergy Clin Immunol 2003;3:451-9. doi:
10.1097/00130832-200312000-00006.

16. 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. doi: 10.1002/14651858.CD004903.
pub4.

Sepsis Neonatal de Inicio Precoce por Streptococcus pneumoniae: Caso Clinico

Resumo

O Streptococcus pneumoniae é uma causa rara de sepsis
neonatal, mas associa-se frequentemente a uma evolugdo
clinica muito agressiva. Um recém-nascido de termo, fruto
de uma gravidez sem intercorréncias, iniciou nas primeiras
horas de vida agravamento do estado geral e convulsdes. A
avaliacdo laboratorial foi sugestiva de um quadro infecioso e
o exame citoquimico do liquor foi compativel com meningite.
Assistiu-se a agravamento progressivo com hipotensdo
refratdria, coagulagdo intravascular disseminada e oliguria,
acabando por falecer ao 62 dia de vida. Na hemocultura foi
isolado Streptococcus pneumoniae. A mde iniciou no pos-
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parto quadro compativel com sepsis, com isolamento do
mesmo agente nas hemoculturas. A serotipagem identificou
o serotipo 3 nas amostras da mde e do recém-nascido.
Apesar de pouco frequente, o Streptococcus pneumoniae
pode causar doencga clinicamente significativa no recém-
nascido, com maior gravidade e mortalidade relativamente
aos agentes habituais de sépsis neonatal precoce. A presenga
de bacteriemia materna esta associada a pior progndstico.

Palavras-Chave: Idade de Inicio; Recém-Nascido; Sepsis
Neonatal/etiologia; Streptococcus pneumoniae; Transmissao
Vertical de Doenga Infeciosa



