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Abstract
Streptococcal Pneumonia Infection In Neonates (SPIN) though rare still is a cause of neonatal sepsis and can mimic Group B streptococcus infection. The case 
fatality is much more than GBS and hence we cannot ignore this organism as the important cause of mortality in neonates. The cases have decreased in post 
vaccination era, however have not completely vanished. We present a very fatal case of SPIN who had intrauterine CNS insult and presented as intractable status 
epilepticus.
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Introduction
Streptococcal infection causes neonatal sepsis in1-11% [1-6]. 

Proven isolation of SP bacteria is required to define SPIN. SPIN 
causes morbidity and mortality, even when antibiotic and vaccines is 
available. We present an unusual case of SPIN which had early CNS 
involvement never described in literature.

Case Presentation
Term baby born at 37 weeks gestation to non-consanguineous 

parents with 2 living issues, with uneventful antenatal follow-ups 
and was delivered vaginally. Baby was born limp required intubation 
and IPPV at birth. Respiratory efforts improved after the initial 
resuscitation, but baby continued to have poor sensorium and had 
multiple episodes of apnea suggestive of seizures within the first 
12 hours of life. He was started on empirical antibiotics and loaded 
with antiepileptic’s. CT brain was done which showed bilateral cystic 
spaces replacing the white matter of both cerebral hemispheres with 
increased densities in periventricular white matter as well as thalamus 
suggestive of multicystic encephalomalacia with periventricular 
mineralization suggestive of intrauterine infection (Figure 1a and 
1b). Lumbar puncture was done which showed high proteins. Fundus 
examination was done and was normal. CSF showed no growth 
which was done after the antibiotics were started. The blood culture 
grew Streptococcus pneumonia. The same organism with similar 
antimicrobial sensitivity pattern was isolated from a high vaginal swab 
done from the mother post-delivery. Mother did not have any sign of 
fever, sore throat, chorioamnionitis. Antenatal ultrasound at 32 weeks 
was absolutely normal suggesting the infection occurred in later part 
of last trimester. Baby had refractory seizures requiring multiple 
antiepileptic’s and ventilation. In spite of best efforts baby died on day 
5 of life with intractable seizure and encephalopathy.

Discussion
Streptococcal pneumonia is an uncommon cause of neonatal 

sepsis [1-6]. It usually presents as late onset sepsis and rarely as 
early onset sepsis. Early onset sepsis is supposed to be fatal when 
accompanied by maternal bacteremia [7]. It has a higher fatality 
rate than the group B streptococcus [8-10]. A systematic review and 
meta-analysis by Billings et al. [10] showed that in pre pneumococcal 
vaccine era the SPIN incidence was 36.0 per 100,000 (95% CI: 20-
64.7 2/1000,0000). There was no statistically significant association 
between neonatal SPIN and neonatal mortality rate. With the use 
of vaccine, the incidence has reduced but not eradicated. This may 
be due to non-vaccine serotype contributing to the neonatal SPIN 
[11-13]. Another study by Hoffman et al. [14], which collected data 
of 8 years from 8 pediatric hospitals, identified 29 cases of SPIN 
The age of presentation was 18 (+- 8.2 days) and presentation was 
meningitis, bacteremia, pneumonia, arthritis or osteomyelitis and 
otitis media. 14.3% of them died, and all deaths occurred within 36 
hours of presentation. Our baby had signs and symptoms soon after 
birth and died after 5 days. The CT scan of the baby also suggested of 
intrauterine infection by the streptococcus penumoniae. Arfi  in a case 
control study showed DP contributed to 2.2% of cases of meningitis 
[9]. The case reports on Streptococcal Pneumonia Infection In 
Neonates (SPIN) in literature do show that it may be the cause of 
meningitis, death and disability and cannot be distinguished from 
Group B streptococcus. Hoffman et al. [14] have shown that the case 
fatality is quite high (50%) as compared to GBS (13%). The case fatality 

Figure 1a: Coronal section CT brain showing cystic lesion with periventricu-
lar hyper densities.
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rate was higher in SPIN in another study by Arfi et al. [6] (22.2% vs. 
15.5%). Most of the cases were late onset sepsis, suggesting infection 
acquired from siblings or other family member’s nasopharyngeal 
flora. Early onset sepsis is possible through transmission of infection 
vertically form colonized vagina [15,16]. There is less female genital 
colonization but higher infection colonization ratio than GBS. Our 
case suggested the possibility of vertical transmission and hence 
much severe manifestation of disease. Westh et al. [17] reviewed and 
showed 30.4% of mothers of neonates with SPIN had clinical signs 
of infections like endometriotic and meningitis. Sheffeild et al. [18] 
also showed relation between maternal pneumonia, meningitis and 
endometriotic and ammonites during labor as significant risk factor 
for SPIN. In our case none of the risk factors were present. In another 
case report where baby died of SPIN, the vaginal culture was negative 
though collected 4 days after the baby became symptomatic [19]. 
There was another case report where the SPIN was seen in preterm 
with mother having leaking for more than 4 days, but no maternal 
vaginal swabs were taken [20]. We could not come across any case 
report showing the cystic encephalomalacia type changes that suggest 
early intrauterine infection which means that the organism reached 
the fetus transplacentally secondary to maternal bacteremia. We ruled 
out TORCH infection that could have caused similar findings in CT 
scan. The antenatal ultrasound at 32 weeks was absolutely normal 
suggesting the infection was acquired later. Cerebral infarcts were 
noted with SPIN in the survival of meningitis in study by Hoffman 
[14]. Other case reports also did not show fulminant CNS insult [21-
23]. This case is different in that there were no obvious risk factors for 
early onset sepsis, and the presentation was quite early unlike most 
of the other reported cases, there was no pneumonia, sepsis or septic 
shock. The limitation of our case was that no antigen testing was done 
for SP in CSF and serotyping was not possible in our lab in blood and 
vaginal culture. We also could not do a MRI scan.

Conclusion
•	 Infants can develop signs of SPIN soon after birth which may 

have started affecting fetus in utero.

•	 Genital colonization of SP is rare but suggests high penetration 
to colonization ratio in neonates this suggests that the SP in 
the vaginal swabs of mother should not be ignored and need 
to be treated with intrapartum prophylaxis as GBS swab is 
treated.

•	 The case highlights the question whether routine screening of 
SP should be offered to all antenatal mothers.

•	 We also suggest offering pneumococcal vaccination to 
antenatal mothers.

References
1. Palazzi DL, Klein JO, Baker CJ. Bacterial sepsis and meningitis. In: Remington JS, 

Klein JO, eds. Infectious Diseases of the Fetus and Newborn Infant. Philadelphia, PA: 
Elsevier Saunders. 2006;247-95. 

2. Kaplan M, Rudensky B, Beck A. Perinatal infections with Streptococcus pneumoniae. 
Am J Perinatol. 1993;10:1-4.

3. Simpson MJ, Patel JS, Ispahani P. Streptococcus pneumoniae invasive disease in the 
neonatal period: an increasing problem? Eur J Pediatr. 1995;154:563-6.

4. Levy C, Varon E, Picard C, Bechet S, Martinot A, Bonacorsi S, et al. Trends 
of pneumococcal meningitis in children after introduction of the 13-valent 
pneumococcal conjugate vaccine in France. Pediatr Infect Dis J. 2014;33:1216-21.

5. Gladstone IM, Ehrenkranz RA, Edberg SC. A ten-year review of neonatal sepsis and 
comparison with the previous fifty-year experience. Pediatr Infect Dis J. 1990;9:819-
25.

6. Hoffman JA, Mason EO, Schutze GE. Streptococcus pneumoniae infections in the 
neonate. Pediatrics. 2003;112:1095-102.

7. Gomez M, Alter S, Kumar ML. Neonatal Streptococcus pneumoniae infection: case 
reports and review of the literature. Pediatr Infect Dis J. 1999;18:1014-8.

8. Nader R, Tondeur S, Barrans A. [Streptococcus pneumoniae neonatal infection]. Ann 
Biol Clin (Paris). 2005;63:643-6.

9. Arfi A, Cohen R, Varon E, Béchet S, Bonacorsi S, Levy C. Case–control study shows 
that neonatal pneumococcal meningitis cannot be distinguished from group B 
Streptococcus cases. Acta Paediatr. 2017;106:1915-8.

10. Billings ME, Deloria-Knoll M, O'Brien KL. Global Burden of Neonatal Invasive 
Pneumococcal Disease: A Systematic Review and Meta-analysis. Pediatr Infect Dis 
J. 2016;35(2):172-9.

11. Geelen SPM, Gerards LJ, Fleer A. Pneumococcal septicemia in the newborn. A report 
on seven cases and a review of the literature. J Perinat Med. 1990;18:125-9.

12. Simpson MJ, Patel JS, Ispahani P. Streptococcus pneumoniae invasive disease in the 
neonatal period: an increasing problem? Eur J Pediatr. 1995;154:563-6.

13. Gomez M, Alter S, Kumar ML, Murphy S, Rathore MH. Neonatal Streptococcus 
pneumoniae infection: case reports and review of the literature. Pediatr Infect Dis J. 
1999;18:1014-8.

14. Hoffman JA, Mason EO, Schutze GE. Streptococcus pneumoniae infections in the 
neonate. Pediatrics. 2003;112(5):1095-102.

15. 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.

16. Westh H, Skibsted L, Korner B. Streptococcus pneumoniae infections of the female 
genital tract and in the newborn child. Rev Infect Dis. 1990;12:416-22.

17. Westh H, Skibsted L, Korner B. Streptococcus pneumoniae infections of the female 
genital tract and in the newborn child. Rev Infect Dis. 1990;12:416-22.

18. Sheffield JS, Cunningham FG. Community-acquired pneumonia in pregnancy. 
Obstet Gynecol. 2009;114:915-22.

19. Jarovsky D, Marchetti IC, da Silva Mori MA. Early-onset Neonatal Pneumococcal 
Sepsis: A Fatal Case Report and Brief Literature Review.  Pediatr Infect Dis J. 
2018;37(4):e111-e2.

20. Arora S, Kaur N, Galhotra S, Jindal N. Streptococcus pneumoniae: An unusual and 
forgotten pathogen in neonatal sepsis. Indian J Pathol Microbiol. 2016;59(4):573-4.

21. Rodriguez BF, Mascaraque LR, Fraile LR, Perez IC, Kuder K. Streptococcus 
pneumoniae: the forgotten microorganism in neonatal sepsis.  Fetal Pediatr Pathol. 
2015;34(3):202-5.

22. Karabayir N, Hatipoglu N, Adal E, Sanli K. A rare case of sepsis in newborn: 
Streptococcus pneumoniae septicemia. Arch Gynecol Obstet. 2010;282(5):591-2.

23. Malhotra A, Hunt RW, Doherty RR. Streptococcus pneumoniae sepsis in the 
newborn. J Paediatr Child Health. 2012;48(2): E79-E83.

Figure 1b: Sagittal section CT brain showing cystic lesion with periventricular 
hyper densities.
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