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Abstract

BACKGROUND

Streptococcus gallolyticus subspecies pasteurianus (SGSP) is a rare pathogen res-
ponsible for infant sepsis and meningitis and is potentially overlooked because it
is not included in routine group B streptococcal screenings. Hence, we present a
case of SGSP-induced infant meningitis and sepsis, accompanied by bron-
chopneumonia induced by multidrug-resistant Staphylococcus aureus (MRSA),
providing insights into the identification, management, and prognosis of this
bacterial infection.

CASE SUMMARY

A 45-day-old female infant presented with two episodes of high fever (maximum
temperature: 39.5 °C) and two generalized grand mal seizure episodes that lasted
over ten seconds and self-resolved without concomitant symptoms. Postad-
mission, the patient’s C-reactive protein level was 40.73 mg/L, white blood cell
count was 13.42 x 10°/L, neutrophil ratio was 78.4%, procalcitonin level was 7.89
pg/L, cerebrospinal fluid (CSF) white cell count was 36 x 10°/L, multinucleated
cell ratio was 95.2%, and protein concentration was 0.41 g/L. Blood and CSF
culture revealed that the pathogen was SGSP. The bacterium was sensitive to
ampicillin, furazolidone, penicillin, lincomycin, moxifloxacin, rifampicin,
vancomycin, and levofloxacin but resistant to clindamycin and tetracycline.
Sputum culture revealed the presence of MRSA, which was sensitive to vanco-
mycin. The patient was diagnosed with meningitis and sepsis caused by SGSP,
accompanied by bronchopneumonia induced by MRSA. Ceftriaxone (100
mg/kg/d) combined with vancomycin (10 mg/kg/dose, qbh) was given as an
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anti-infective treatment postadmission. After 12 days of treatment, the infant was discharged from the hospital
with normal CSF, blood culture, and routine blood test results, and no complications, such as subdural effusion,
were observed on cranial computed tomography. No growth retardation or neurological sequelae occurred during
follow-up.

CONCLUSION
SGPSP-induced infant bacterial meningitis and sepsis should be treated with prompt blood and CSF cultures, and a
sensitive antibiotic therapy to ensure a favorable prognosis.

Key Words: Streptococcus gallolyticus subspecies pasteurianus; Rare pathogen; Bacterial meningitis; Sepsis; Multidrug-
resistant Staphylococcus aureus; Bronchopneumonia; Infant; Case report
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Core Tip: We present a case of infant meningitis and sepsis caused by Streptococcus gallolyticus subspecies pasteurianus
(SGSP), accompanied by bronchopneumonia induced by multidrug-resistant Staphylococcus aureus. The etiological classi-
fication and drug resistance profiles of the pathogens were confirmed through timely cultures of blood, cerebrospinal fluid,
and sputum. The patient was effectively treated with a combined antibiotic anti-infection regimen, had no complications or
sequelae and showed normal growth and development after discharge. Since SGSP is a rare pathogen that causes bacterial
meningitis in infants, with unclear mechanisms and routes of infection, this report can provide a reference for the treatment
and study of similar cases.
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INTRODUCTION

Bacterial meningitis is a significant risk factor for mortality and disability in infants, and infant bacterial meningitis and
sepsis are commonly caused by Group B Streptococcus and Escherichia coli[1]. Streptococcus gallolyticus subspecies
pasteurianus (SGSP) is a common commensal bacterium in the gastrointestinal tract of humans and cattle. It is a rare
pathogen that causes neonatal sepsis and meningitis, and it may be significantly overlooked because it is not included in
routine Group B Streptococcus screening[2]. Timely and accurate identification of pathogens can enable more precise anti-
infective treatment, improve cure rates, and improve patient prognosis. Therefore, we report a case of infant meningitis
and sepsis caused by SGSP, accompanied by bronchopneumonia induced by multidrug-resistant Staphylococcus aureus
(MRSA), aiming to increase clinicians' awareness of this pathogen and to emphasize the clinical manifestations of fever
and convulsions in infants.

CASE PRESENTATION

Chief complaints
A 45-day-old female infant was admitted due to fever and two convulsive episodes prior.

History of present illness

Approximately 5 hours prior to admission, the infant developed a fever (temperature 38.5 °C) without any identifiable
reason, and her parents treated her with cold packs. Four hours prior to admission, the child experienced her first
convulsion, which was characterized by staring, cyanosis of the lips and mouth, clenching of the teeth, nuchal rigidity,
tonic clonus of the limbs, and the inability to respond to calls. The seizure episode lasted for approximately 10+ seconds
and then resolved on its own, with a favorable mental response and fever. Two hours prior to admission, the child had
another convulsion, which also presented as a grand mal seizure and spontaneously resolved after a few seconds. The
patient’s temperature measured immediately after the seizure was 39.5 °C. In response, the patient’s parents gave her oral
acetaminophen to alleviate the fever. Prior to admission to our hospital, the patient had no other accompanying
symptoms.

History of past illness

One week prior to admission, the infant experienced an infection in the umbilical area. The parents administered
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penicillin topically, which resulted in resolution of the infection.

Personal and family history

The infant was born at full term via cesarean section, with a birth weight of 4.15 kg. This was the mother’s second
pregnancy and second delivery (G2P2). There was no asphyxiation or birth injury. She had been formula-fed since birth.
Her development was normal, and she had the ability to momentarily raise her head at the time of presentation. The
infant was given all vaccinations, including the Bacillus Calmette-Guérin vaccine and two doses of hepatitis B vaccines,
in accordance with the immunization schedule. The mother had a healthy pregnancy, and both parents, along with the
infant’s older brother, were in good health.

Physical examination

On admission, physical examination revealed the following: Body temperature, 36.5 °C; pulse rate, 131/ min; respiratory
rate, 36/ min; body length, 59 cm; and weight, 5.25 kg. The patient was alert and responsive, with a ruddy complexion,
stable breathing, and coarse breath sounds in both lungs; a few coarse moist rales could be auscultated in both lungs. The
anterior fontanelle measured approximately 2.5 cm x 2.5 cm and was slightly bulged. The infant’s pupil, heart, lung, and
abdominal examination results were normal. Her navel was not red and had no discharge. Limb muscular strength and
tension were normal. There were no abnormal neurological reflex examination findings, and the infant was bilaterally
negative for Babinski, Kernig's, and Brudzinski's signs.

Laboratory examinations

After admission, comprehensive laboratory tests, including TORCH, Epstein-Barr virus, Mycoplasma pneumoniae,
Chlamydia pneumoniae immunoglobulin M, and influenza A/B antigen screenings, were performed immediately, and
the results were all negative. Liver and kidney function, electrolyte levels, cardiac markers, and routine urinalysis and
stool tests did not reveal any abnormalities. Blood cultures and sputum cultures were also promptly initiated. A
cerebrospinal fluid (CSF) examination was conducted 9 hours after admission, and the CSF obtained via lumbar puncture
was clear.

On Day 1, the infant's blood culture revealed gram-positive cocci arranged in short chains, as shown in Figure 1. On
Day 3, the causative agent was detected as SGSP from the blood and CSF cultures via the VITEK 2 Compact System of
bioMerieux, Inc. The bacterium was sensitive to ampicillin, furantoin, penicillin, lincomycin, moxifloxacin, tylosin,
vancomycin, and levofloxacin, but it was resistant to clindamycin and tetracycline. From the sputum culture, MRSA was
sensitive to vancomycin, suggesting a community-acquired infection. The relevant test results obtained during the hospit-
alization of the infant are shown in Table 1.

Imaging examinations

On Day 1, bedside chest X-ray, cranial ultrasound, and echocardiography were performed, with no evidence of
endocarditis or related diseases. The dynamic electroencephalogram was normal. On Day 4, ultrasound of the brain,
abdomen, urinary system, and gastrointestinal tract was conducted, revealing no purulent foci. On Day 8, a brain
computed tomography (CT) scan was performed, which revealed no complications such as hydrocephalus or subdural
effusion, as depicted in Figure 2.

FINAL DIAGNOSIS

The patient was diagnosed with meningitis and sepsis caused by SGSP, accompanied by bronchopneumonia induced by
MRSA.

TREATMENT

Upon admission, based on the infant's elevated C-reactive protein level (CRP), white blood cell count, procalcitonin level,
and history of convulsions, we preliminarily considered the risk of intracranial bacterial infection. Therefore, we
empirically administered ceftriaxone (100 mg/kg/d) for anti-infection and mannitol to reduce intracranial pressure. Ten
hours after admission, the infant experienced two more seizures, both of which were generalized tonic-clonic seizures.
After mitigation, the infant exhibited poor responsiveness, increased muscle tone in all four limbs upon stimulation, a
rapid respiratory rate (approximately 80 beats/min), an accelerated heart rate (approximately 190 beats/minute), and a
body temperature of 38.3 °C. The infant presented symptoms of septic shock. Inmediate endotracheal intubation was
performed, and ventilator-assisted breathing was implemented. After discussion among physicians, vancomycin (10 mg/
kg/dose, g6h) was empirically added in combination with ceftriaxone for anti-infective therapy.

On Day 2, the infant did not experience any further convulsions but had recurrent fever, cough, and difficulty
breathing. The infant also displayed symptoms of anemia, which resolved after a blood transfusion, resulting in normal
facial coloration. On Day 3, the infant's body temperature returned to normal. On Day 4, follow-up tests revealed a
significant decrease in the white blood cell count, CRP level, and procalcitonin level in blood samples compared with
previous results, suggesting that the combined therapy was effective. The vancomycin concentration in the blood was
16.3 pg/mL, which was within the therapeutic reference range. Therefore, we continued with this treatment regimen.
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Table 1 Laboratory examination results

Parameters Day 1 Day 2 Day 4 Day 9 Day 12
C-reactive protein level (mg/L) 40.73 83.08 13.36 64.78 8.07
White blood cell count (x 10°/L) 13.42 10.75 10.69 17.78 12.36
Neutrophil ratio (%) 78.4 69.2 51.0 69.0 28.2
Procalcitonin (pg/L) 7.89 11.20 3.16 0.18 /
CSF white blood cell count (x 10°/L) 36 / 100 / 0
CSF multinucleated cell ratio (%) 95.2 / 89.0 / 0
CSF glucose (mmol/L) 3.53 / 2.92 / 2.66
CSF protein concentration (g/L) 0.41 / 0.54 / 0.36
Blood culture result G+ cocci / Neg / /
CSF culture result G+ cocci / Neg / Neg
Urine and stool tests NA NA / NA /

G+ cocci: Gram-positive cocci; NA: Not available; Neg, negatives; CSF: Cerebrospinal fluid.
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Figure 1 Microscopic view of a blood smear with gram-positive cocci in chain formation. G+ cocci: Gram-positive cocci.

Figure 2 Computed tomography scan of the brain on Day 8 posttreatment demonstrating normal results. A: Centrum semiovale plane; B:
Midbrain plane; C: Lateral ventricle body plane.

Subsequent blood cultures, CSF cultures, and sputum cultures revealed no bacterial growth. As the infant's blood oxygen
saturation was normal and spontaneous respiration was adequate, she was successfully weaned off the ventilator on this
day.

On Day 8, the infant developed a high fever (38.3 °C) accompanied by symptoms of diarrhea. We were vigilant for
complications such as subdural effusion and performed a brain CT scan, which revealed no signs of hydrocephalus or
subdural effusion, as shown in Figure 2. Routine stool examination revealed no red or white blood cells, and tests for
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rotavirus and adenovirus were negative. Symptomatic treatment with oral montmorillonite powder was administered,
and after two days, the stool returned to normal. On Day 9, the infant developed a generalized erythematous rash, which
was considered to be a delayed drug-induced allergic reaction. After the administration of ceftriaxone ceased, the rash
significantly subsided. On Day 10, the infant's body temperature returned to normal. On Day 12, follow-up blood routine
and CSF cultures revealed no significant abnormalities. The infant was discharged upon the family's request. The main
symptoms of the patient over the course of hospitalization are depicted in Figure 3.

OUTCOME AND FOLLOW-UP

At present, the child is 1 year and 5 months old, and no growth retardation or neurological sequelae have been found
during follow-up.

DISCUSSION

SGSP is a Lancefield group D Streptococcus, formerly known as Streptococcus bovis biotype 11/2 or Streptococcus pasteurianus
until its reclassification in 2003. SGSP infections primarily affect immunocompromised populations, including elderly
individuals, pregnant women, and neonates, and can lead to gastrointestinal malignancies, diabetes, infectious
endocarditis, intrauterine infections, urinary tract infections, pediatric meningitis, and bacteremia[3]. A 12-year data
analysis conducted in France revealed that only 0.5% of pediatric bacterial meningitis cases caused by Streptococcus bovis,
with further analysis revealing that 80% of the causative strains were of the SGSP subtype[4]. In a study on the microbio-
logical and clinical characteristics of SGSP conducted in China, 45 cases of SGSP infection from eight hospitals across six
provinces in China from 2011 to 2017 were analyzed. Only one case of late-onset pediatric meningitis was identified
(approximately 2%), indicating that although SGSP is geographically widespread, it is a rare pathogen that causes
pediatric disease[3]. Owing to the limited number of reports of SGSP infections, this restricts the possibility of conducting
large-scale epidemiological studies, which may lead to an underestimation of the true incidence of infections caused by
this bacterium. However, case reports and literature reviews are increasing our understanding and awareness of this
bacterium[5-8].

The pathogenesis of bacterial meningitis involves pathogenic bacteria invading the bloodstream through the
respiratory tract, digestive tract, or lower reproductive system. These bacteria then persist in the bloodstream, traverse
the blood-cerebrospinal fluid barrier, and invade the subarachnoid space, ultimately leading to meningeal inflammation.
In infants older than 3 months, bacterial meningitis is mainly caused by Neisseria meningitidis and Streptococcus pneumoniae
, while in infants younger than 3 months, the main pathogens include group B streptococci, Neisseria meningitidis,
Escherichia coli, and Streptococcus pneumoniae[9]. Because SGSP is a rare etiological agent causing bacterial meningitis in
children, the risk factors for its pathogenesis are not fully understood at present. In terms of transmission routes, vertical
transmission through maternal vaginal colonization and intrauterine infection has been implicated[10,11]. Prematurity,
which is related to the immature blood-CSF barrier, appears to be a risk factor for SGSP infection[12]. However,
retrospective studies have also indicated that special attention should be given to the risk of meningitis in children
between 28 days and 2 years of age, especially those born prematurely (with an average gestational age of 32.5 weeks)[4].
Li et al[7] proposed the hypothesis that SGSP present in the gut of children could invade the bloodstream during periods
of weakened immune function. Chang et al[13] reported the horizontal transmission route caused by gut colonization in
infant caregivers. In this case, the full-term infant was born via cesarean section to a woman with a healthy pregnancy,
and was 7 weeks old at the time of admission, thus making vertical transmission an unlikely source of infection. Prior to
admission, the infant experienced an umbilical infection that resolved spontaneously after the topical application of
penicillin, with the umbilical area being normal during hospitalization. Therefore, we consider that the infant may have
contracted SGSP bacterial infection from the environment after the immune barrier was compromised. Concurrently,
MRSA from the environment also invaded, leading to bronchopneumonia. On the eighth day of hospitalization, the
infant experienced fever and diarrhea recurrence. Apart from elevated blood inflammatory marker levels, no other
bacterial infections were detected. The possible causes are considered to be dysbiosis of the gut microbiota due to
antibiotic use, or other hospital-acquired bacterial infections.

The common clinical manifestations of neonatal bacterial meningitis are fever and convulsions. Compared with older
children, febrile infants under three months of age have higher rates of invasive bacterial infections[14]. The patient in
this case was admitted primarily for fever and seizures, which are not specific compared with the clinical manifestations
of meningitis caused by other bacterial infections. However, the patient had seizures, and her blood inflammation
markers such as CRP and procalcitonin were significantly elevated, indicating the need for a CSF examination[14]. As a
result, we conducted a CSF examination upon the patient admission and cultured bacteria, providing a basis for
subsequent precision anti-infective therapy, which also helps to shorten the treatment duration and enhance therapeutic
outcomes.

SGSP has good sensitivity to penicillin, ampicillin, cefotaxime, meropenem, and vancomycin, and good outcomes can
be obtained with single or combined drug treatment[3,6]. Based on this infant’s history of fever and convulsions, we were
alerted to potential penicillin-resistant bacterial infection. Ceftriaxone was our initial treatment for single-agent anti-
infective therapy upon admission. As the infant experienced septic shock 10 hours after admission, the anti-infective
treatment plan of vancomycin combined with ceftriaxone was actively used after discussion among the doctors. After
subsequent laboratory testing revealed the pathogen's resistance profile, we found that our treatment approach was
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Figure 3 Main symptoms of the patient over the course of hospitalization. CT: Computed tomography; CSF: Cerebrospinal fluid; G+ cocci: Gram-
positive cocci.

appropriate. In the later stages of treatment for this patient, a drug-induced rash appeared, which resolved after discon-
tinuation of the ceftriaxone. We consider this to be a normal side effect of the medication. The treatment duration lasted
for 12 days, and favorable therapeutic outcomes were achieved.

Bacterial meningitis is a significant cause of morbidity and mortality in neonates and children[15]. Common complic-
ations of bacterial meningitis in children include subdural effusion, epilepsy, hydrocephalus, hearing loss, and
intracranial hemorrhage[16]. Although a cases of SGSP infection had presented with delayed central nervous system
complications, no neurological sequelae were found during follow-up[17]. This suggests that the majority of pediatric
patients with SGSP infection have a favorable prognosis[7]. At present, the child is 1 year and 5 months old, and no
growth retardation or long-term neurological sequelae have been found during follow-up, and her hearing was normal,
indicating the effectiveness of our treatment plan.

Our retrospective case report also has limitations. Since SGSP may originate from the infant’s caregivers, we did not
perform cultivation and identification of intestinal bacteria for the caregivers, leading to uncertainty in the etiology of this
case. Moreover, owing to the rarity of this bacterial infection, we are unable to discuss the recent epidemiological trends
of SGSP.

CONCLUSION

We report a case of infant meningitis and septicemia caused by the rare pathogen SGSP, complicated by bron-
chopneumonia due to Staphylococcus aureus infection. We promptly identified the classification and drug resistance of
the causative pathogens through blood culture and CSF culture, and treated the patient with a combination antibiotic
regimen of vancomycin and ceftriaxone. The infant had no complications or sequelae and showed normal growth and
development after discharge. Since SGSP organisms are widespread in the environment, infant caregivers need to
practice stringent hand and food hygiene to minimize the risk of spreading these infections to infants.
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