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Abstract
Group B Streptococcus (GBS) is an important cause of invasive bacterial disease. Previous studies 
have shown a substantial and increasing burden of GBS infections among nonpregnant adults, 
particularly older adults and those with underlying medical conditions. Although GBS meningitis 
is frequently rapidly progressive with a high fatality rate, it can be difficult to diagnose. We present 
a 77-year-old male who was highly suspected of bacterial meningitis with negative Cerebrospinal 
Fluid (CSF) cultures. GBS meningitis was diagnosed by positive result from metagenomic Next-
Generation Sequencing (mNGS) of CSF. The patient made a rapid clinical improvement, likely 
attributable to the fact that empiric antibiotic treatment was started soon after his admission, which 
provided the broad coverage and included non-resistant GBS coverage.
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Background
Group B Streptococcus (GBS) is the most common cause of bacterial meningitis in neonates 

and infants, but is rarely the cause in adults. It usually affecting elderly patients and those with 
serious underlying disease, such as diabetics, cirrhosis, history of stroke, cancer, decubitus ulcer, 
and neurogenic bladder [1]. It is important to recognize and appropriately treat GBS meningitis, 
especially in the population greater than 65 years old due to its mortality rate approaching 56%, 
which is double the mortality of other types of bacterial meningitis [2,3]. Cerebrospinal Fluid (CSF) 
findings may not show evidence of infection early in GBS meningitis, and CSF culture may be 
negative due to the small number of bacteria and antimicrobial treatment before sample collection 
[4].

Next-Generation Sequencing (NGS) technology makes it possible to analyze large amounts of 
nucleic acid sequence data contained in samples in a single assay. Therefore, untargeted metagenomic 
NGS (mNGS) of clinical samples has been applied for the comprehensive diagnosis of infections, 
including viruses, bacteria, fungi, and parasites. It performs well in identifying rare, novel, difficult-
to-detect and co-infected pathogens directly from clinical samples and presents great potential 
in resistance prediction by sequencing the antibiotic resistance genes, providing new diagnostic 
evidence that can be used to guide treatment options and improve antibiotic stewardship. Many 
physicians recognized mNGS as a last resort method to address clinical infection problems [5].

Here, we report a case of a 77-year-old male with a medical history of surgical excision of rectal 
carcinoma 14 years ago that had GBS meningitis revealed through mNGS. Initially he was started 
on broad spectrum antibiotics. After positive result from mNGS analysis of CSF was reported, 
antibiotic targeted for GBS infection was added. This case illustrates the importance of including 
mNGS analysis in diagnosis the specific pathogen causing the meningitis.

Case Presentation
A 77-year-old male presented to the Emergency Department (ED) of the First Affiliated 

Hospital of Sun Yat-sen University with a 7-day fever history to 39.5°C and unconsciousness. He 
underwent surgical treatment and chemotherapy for rectal carcinoma 14 years ago. On ED arrival, 
he presented with epilepsy for two minutes and was transferred to Intensive Care Unit (ICU). Due 
to his constellation of symptoms and physical exam findings, meningitis was initially suspected. 
Initial blood examination showed leukocytosis (18.89 × 109/L with 92% neutrophils), a C-Reactive 
Protein (CRP) level elevation of 303.98 mg/L, and an increased Procalcitonin (PCT) level of 36.3 
ng/ml. A lumbar puncture examination of the CSF showed pleocytosis (1600 × 106/L with 70% 
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polymorphonuclear cells), and an increased protein level of 1830 
mg/L. This initial lab analysis confirmed our suspicion of bacterial 
meningitis. He was initially administered intravenous Meropenem 
(2g, q8h) for bacterial meningitis until further analysis was completed. 
On day 2 of admission, the patient started to have improvement in his 
inflammatory indicators, and continued to improve in the coming 
days (Table 1). On day 4 of admission, his vital signs normalized, 
and lumbar puncture was performed again to guide treatment (to 
diagnose the specific strain causing the bacterial meningitis and to 
target antibiotic therapy accordingly). The CSF analysis showed 
improvements as well (Table 1). CSF cultures were negative (showed 
no growth for 14 days), while mNGS returned positive for GBS from 
his CSF on day 6 of admission. Treatment was altered accordingly. 
In addition to Meropenem, intravenous Linezolid (0.6 g, q12h) was 
added to target antibiotic therapy for GBS. On day ten, the patient was 
transferred out of the ICU to the general medical floor. He received 
a total of 3 weeks of antimicrobial treatment and showed clinical 
improvement. He was discharged after confirmation of a continued 
normal temperature, no abnormalities on physical examination, and 
improved lab test results. At the time of discharge, the patient had not 
reported any hearing loss.

Discussion
Group B Streptococcus (GBS) or Streptococcus agalactiae is known 

as one of the leading etiological agents of neonatal sepsis following 
maternally derived infection during pregnancy.

Previous analysis shows that the incidence of invasive GBS 
infection among nonpregnant adults continues to rise, roughly 
tripling between 1990 and 2016 (from 3.6 to 10.9 cases per 100,000) 
[6,7].

Given the severity of invasive GBS (94.6% of cases were 
hospitalized, 27.3% of cases required intensive care unit admission, 
and 5.6% of cases were fatal in 2016), this rise represents a clinical 
and public health concern. There are no current strategies to prevent 
invasive GBS disease in adults. Reports of adult meningitis secondary 
to GBS remain rare, with an estimated incidence of 0.15 cases per 
100,000 [8]. The majority of reported cases outside the peripartum 
period have been in elderly patients or those with chronic illness 
such as diabetes, cancer, pregnancy, acute renal or hepatic failure [2]. 
Bacterial meningitis can be difficult to diagnose. Less than 50% of 
adult patients who later test positive for the infection present with the 
classic triad of fever, neck stiffness and altered mental state [2]. The 
most common organisms causing bacterial meningitis vary depending 
on the age of the patient. For our purposes, the most common 
organisms (and their Attack Rate (AR) per 10,000 individuals) for 
our patient’s age range include Streptococcus pneumoniae (AR: 1.5), 

Listeria monocytogenes (AR: 0.5), Haemophilus influenzae (AR: 0.2), 
GBS (AR: 0.2) and Neisseria meningitidis (AR: 0.1) [9]. It is important 
for physicians who suspect bacterial meningitis to assess the risk 
factors of the patient, not only in terms of the condition itself but also 
for which organism it could be. It is also critical that patients with 
suspected meningitis, especially in the elderly population, are initiated 
on recommended empiric antibiotic therapy based on their age and 
co-morbidities. A lumbar puncture should be routinely performed to 
diagnose the specific strain causing the bacterial meningitis and to 
target antibiotic therapy accordingly.

Clinically, GBS meningitis is indistinguishable from meningitis 
caused by other pyogenic bacteria, with an acute onset and a high 
incidence of neurological dysfunction. However, GBS meningitis is 
frequently rapidly progressive with a higher proportion of patients 
with GBS presenting within 24 h of the onset of symptoms than those 
with other forms of bacterial meningitis [10]. In addition, the case 
fatality rate associated with GBS meningitis is considerably higher 
than that associated with meningococcal meningitis, at around 25% 
[1]. Although rare, GBS should be a part of a patient’s differential 
when initiating antibiotics in adults with chronic illnesses. Our 
patient did present with risk factors for GBS meningitis, including 
his age as well as having a medical history of rectal carcinoma. A 
lumbar puncture was performed and broad-spectrum antibiotics 
were started after bacterial meningitis was suspected. Several lumbar 
punctures were performed to diagnose the specific strain causing the 
bacterial meningitis and to guide antibiotic therapy. After mNGS of 
CSF reported positive for GBS, targeted antibiotic was added. This 
case illustrates the importance of including GBS in the differential of 
chronically ill patients, especially those with concern for meningitis.

mNGS is increasingly being applied in clinical laboratories for 
unbiased culture-independent diagnosis. mNGS analysis of CSF is 
advantageous for diagnosing meningitis in patients with negative 
CSF cultures. According to a study by Wilson et al. [11], mNGS 
identified pathogens in CSF from 13 (22%) of 58 patients with 
meningitis/encephalitis that were not identified by conventional 
clinical testing. PCR is also used as a molecular diagnostic method 
and has advantages, in terms of sensitivity, for diagnosing meningitis 
in patients with negative CSF culture [12]. mNGS appears to be 
more suitable as a diagnostic procedure, because it does not rely on 
the pre-selection of targeted pathogens, but rather is able to detect 
many potential infectious agents in a single assay. In our patient, 
GBS meningitis was diagnosed by mNGS analysis. mNGS analysis 
is expected to become a standard diagnostic test for CSF samples, 
replacing conventional diagnostic procedures.
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