
Rare presentation of early neonatal pneumococcal infection : About two cases


Abstract
Background: Streptococcus pneumoniae is a rare cause (1–8%) of maternal-fetal infection but can lead to significant morbidity and mortality in both the newborn and the mother.
Objective: This report examined two cases of maternal-fetal infection due to S. pneumoniae.
Case Reports: We describe two cases of early-onset neonatal infection caused by S. pneumoniae. Both newborns were full-term and delivered vaginally. They presented with severe clinical symptoms of progressive onset. One case involved a hyperemic pneumonia, while the other developed septic shock associated with meningitis. In both cases, S. pneumoniae was isolated from blood cultures. Soluble pneumococcal antigens were detected in the cerebrospinal fluid in one case.
Initial treatment consisted of empirical intravenous dual antibiotic therapy with third-generation cephalosporins (C3G) combined with an aminoglycoside. Vancomycin was added in the second case.
Outcomes were poor: one newborn died, and the other developed significant neurological sequelae, including post-meningitic hydrocephalus.
Conclusion: Early-onset neonatal infections due to S. pneumoniae are rare but severe, with high morbidity and mortality. Prevention, particularly through vaccination and close perinatal monitoring, remains a key strategy.
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Introduction 
Streptococcus pneumoniae is an uncommon but potentially serious neonatal pathogen. Streptococcus pneumoniae 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% (Coelho et al., 2022). Early-onset neonatal infections caused by Streptococcus pneumoniae, occurring within the first seven days of life, are rare according to data in the literature, but they are particularly severe due to their association with high morbidity and mortality rates (1). Streptococcus pneumoniae is a commensal of the upper respiratory tract, it has been suggested that pneumococcal colonisation or infection of the female genital tract may be caused by oral-genital contact. An alternate route of infection may be Via the gastrointestinal tract. Serious maternal infections can occur and include endometritis, salpingitis, pelvic inflammatory disease, diffuse peritonitis, septicaemia and meningitis. Predisposing factors for maternal infections are thought to be intrauterine devices, recent birth and gynaecologic surgery (Al-Obaidi et al., 2024). Like group B streptococcus, pneumococcus can be transmitted vertically from mother to newborn during delivery in cases of maternal genital tract colonization (1,2). Since the 1980s, approximately twenty cases of early-onset neonatal S. pneumoniae infection have been reported in the international literature, mainly as isolated case reports or small case series (1–17).
In this context, we report three new cases of maternal-fetal infection with Streptococcus pneumoniae, recorded in the pediatric intensive care unit of the Military Hospital of Rabat over a six-month period in 2025. Through these cases, we provide a review of the current data concerning the modes of transmission, clinical presentations, and therapeutic specificities of this rare but severe neonatal condition.
Observations
Case Report 1:
This is a male newborn, born at term from an unsupervised pregnancy. Delivery was vaginal and took place in a hospital setting. There was no infectious history reported.
The infant was admitted on day 7 of life with febrile seizures. On clinical examination at admission, the newborn was hypotonic, subicteric, febrile (39°C), with a bulging anterior fontanelle and a capillary refill time of 5 seconds.
Laboratory tests revealed a C-reactive protein (CRP) level of 173 mg/L and a white blood cell count of 10,000/mm³. Lumbar puncture yielded turbid cerebrospinal fluid (CSF) containing 117 cells/mm³, a low glucose level (0.14 g/L), and elevated protein (2.4 g/L). Gram staining showed Gram-positive diplococci, and CSF culture confirmed the diagnosis by isolating Streptococcus pneumoniae with reduced sensitivity to penicillin.
The newborn was treated with cefotaxime (100 mg/kg/day), amoxicillin (100 mg/kg/day), and vancomycin (30 mg/kg/day) for 21 days.
The clinical course was marked by recurrent seizures, requiring antiepileptic therapy. A cerebral CT scan revealed quadriventricular hydrocephalus and left hemispheric sequelae. A follow-up lumbar puncture showed sterile CSF and normalization of biological parameters at the end of treatment.
Case Report 2:
The mother was 26 years old, multiparous, and had an unsupervised pregnancy. Vaginal screening for group B streptococcus was not performed. Delivery occurred via vaginal route at 38 weeks of gestation, 24 hours after rupture of membranes. No intrapartum antibiotic prophylaxis was administered.
Twelve hours after birth, the newborn was brought to the emergency department due to a weak cry and episodes of cyanosis. At admission, the infant weighed 3,045 g and presented with lethargy, hypothermia (34.5°C), and reduced reactivity. Respiratory examination revealed shallow tachypnea at 87 breaths/min, cyanosis in room air (SpO₂ = 70%), which improved with oxygen therapy (SpO₂ = 92% with Hood), and both axial and peripheral hypotonia. He was promptly transferred to the intensive care unit, where he was intubated and mechanically ventilated.
Shortly after admission, the newborn developed signs of septic shock, with a heart rate of 200 bpm and hypotension. He received fluid resuscitation, vasoactive support, and empiric antibiotic therapy combining cefotaxime (200 mg/kg/day), ampicillin (200 mg/kg/day), and gentamicin (3 mg/kg/day). Chest X-ray was unremarkable. Blood tests showed leukopenia (3,120/mm³), thrombocytopenia (138,000/mm³), and elevated CRP at 30 mg/L.
Lumbar puncture revealed pleocytosis (53 cells/mm³, 64% lymphocytes), hypoglycorrhachia (0.28 g/L), and elevated protein (2.13 g/L). Pneumococcal soluble antigens were positive in the cerebrospinal fluid. Ampicillin was discontinued, and the antibiotic regimen was adjusted to cefotaxime (300 mg/kg/day) and vancomycin (60 mg/kg/day). CSF cultures were negative, but the blood culture obtained on admission confirmed the presence of Streptococcus pneumoniae.
At birth, the newborn weighed 2,030 g, with Apgar scores of 8 and 10 at 1 and 5 minutes, respectively. In the first hours of life, he exhibited hypothermia (35°C), poor sucking, a weak cry, and shallow breathing at 40 breaths/min with SpO₂ at 96% on oxygen. CBC showed neutropenia (2,500/mm³ with 980/mm³ neutrophils), platelets at 213,000/mm³, and CRP at 18.6 mg/L. Chest X-ray and lumbar puncture were normal. Given the suspicion of maternal-fetal infection, empiric antibiotics were started: cefotaxime (200 mg/kg/day), ampicillin (200 mg/kg/day), and gentamicin (3 mg/kg/day).
At 20 hours of life, the infant developed shock, with prolonged capillary refill, weak pulses, and low blood pressure, requiring transfer to the ICU. He was intubated, ventilated, and received umbilical venous catheterization, fluid resuscitation, and vasoactive support.
Gastric and anal swabs taken at birth were positive for S. pneumoniae sensitive to ampicillin (MIC by E-test: 0.012 mg/L). The same strain was isolated from the pre-antibiotic blood culture. The clinical course was favorable: vasoactive drugs were weaned off after 2 days, the infant was extubated after 3 days, and discharged from the ICU after 7 days.
Discussion
Streptococcus pneumoniae is a Gram-positive, alpha-hemolytic diplococcus. It is present asymptomatically in more than 50% of the population, primarily in the respiratory tract (18). However, it is not a common commensal of the female genital tract, with colonization rates in pregnant women estimated to be exceptionally low (0.03%–0.75%). This rate is 20 to 500 times lower than that of group B streptococcus, yet S. pneumoniae shows a higher invasiveness (19).
Early-onset neonatal infection with Streptococcus pneumoniae remains rare, accounting for only 1% to 2% of early neonatal infections according to various studies. Nevertheless, it carries significant severity, with high morbidity, reported neurological sequelae in approximately 13% of cases, and a mortality rate estimated at around 50%. This is markedly higher than the mortality rate for neonatal infections due to group B streptococcus, which ranges between 5% and 10% (1, 4, 10, 15).
Transmission most often occurs via the ascending route from the maternal genital tract or during the newborn’s passage through a colonized birth canal, similar to the transmission of group B streptococcus (1). Less commonly, infection may occur transplacentally, secondary to maternal bacteremia (11). This mode of transmission is likely in our third case, where the newborn was delivered by cesarean section and the mother had presented with severe pneumococcal pneumonia 48 hours before delivery.
Vaginal colonization by pneumococcus in pregnant women is rare, with a prevalence estimated between 0.03% and 0.75%, which is 20 to 500 times lower than that of group B streptococcus (1, 6). In most cases, the mother remains asymptomatic. However, around 30% of colonized women may present an infectious syndrome including fever, bacteremia, pneumonia, meningitis, or endometritis (1).
The rarity of vaginal pneumococcal colonization may partly be due to laboratory identification challenges, as its colonies morphologically resemble those of commensal bacteria such as Lactobacillus or other alpha-hemolytic streptococci. As a result, only heavy colonization is generally detectable (1).
Some authors suggest that the infection/colonization ratio of pneumococcus is higher than that of group B streptococcus, which is estimated at 1 in 100 for S. agalactiae (1, 6, 11). However, data on this topic are limited and variable, with ratios ranging from 1 in 5 to 1 in 150 according to different studies (1).
Notably, late-onset neonatal infections (after the 7th day of life) due to S. pneumoniae appear to be more frequent than early-onset forms. In a large case series of 29 neonatal pneumococcal infections, only three were early-onset (10). The mode of transmission for late-onset cases remains poorly understood, although both vertical (from the mother) and horizontal (from siblings or other adults) routes have been suggested (2).
Between 1977 and 2010, approximately twenty cases of early-onset neonatal pneumococcal infections were reported in the literature (1–16). Most of these cases were associated with prolonged rupture of membranes, and about half of the affected newborns were full-term (1). The initial clinical presentation is often misleading: newborns may have high Apgar scores and an almost normal physical exam. Symptoms of infection typically emerge progressively during the first 48 hours of life, which partly explains the frequent delays in diagnosis and treatment initiation (1, 4, 6).
The clinical manifestations of these infections are similar to those observed with group B streptococcal infections and include a wide range of symptoms, as seen in our three cases: pneumonia, sepsis, or meningitis. Fulminant sepsis may also develop within the first 48 hours without any preceding clinical signs (6, 11).
Given the potential severity of these infections and the absence of clear guidelines, several authors recommend immediate reporting of any S. pneumoniae isolation in urogenital samples from pregnant women or in neonatal samples. Early antibiotic treatment with amoxicillin at 100–200 mg/kg/day should be initiated without delay, even in asymptomatic newborns (1, 6, 11).
Due to the increasing prevalence of S. pneumoniae strains with reduced sensitivity to penicillin G, the addition of vancomycin is recommended in cases of meningitis, pending antibiotic susceptibility results. This was the approach we adopted for our first patient, which likely helped preserve both vital and neurological outcomes despite the initial severity and a delay in consultation.
The high mortality associated with neonatal pneumococcal infections may be explained both by the increased virulence of the strains involved (1) and by frequent diagnostic delays, due to the often subtle early symptoms.
Conclusion

The increasing prevalence of pneumococcal strains resistant to beta-lactams raises the risk of a resurgence of these highly severe infections, with neonatal mortality rates approaching 60%. Any form of infection—and even simple colonization by Streptococcus pneumoniae during the peripartum period—must be treated without delay. The use of vancomycin should be considered as a first-line option in newborns.
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