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Table 2: Comparison of Laboratory Data by CSF Pathogen Group

Conclusion:   Patients positive for bacterial meningitis were more likely to have 
higher markers of infection compared to patients with viral organisms. Patients with 
bacterial organisms were also more likely to have death within 30 days of admission 
and neurological symptoms and subsequent complications, although the small number 
of patients limits these conclusions. These findings may help clinicians utilize clinical 
and laboratory data in conjunction with a ME panel result.
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Background:   Pediatric central nervous system (CNS) infections are potentially 
life-threatening and may incur significant morbidity. Identifying a pathogen is im-
portant, both in terms of guiding therapeutic management, but also in characterizing 
prognosis. However, standard care testing by culture, serology, and PCR is often un-
able to identify a pathogen. We examined use of next generation sequencing (NGS) of 
cerebrospinal fluid (CSF) in detecting an organism in children with CNS infections.

Methods:   We prospectively enrolled children with CSF pleocytosis and sus-
pected CNS infection admitted to 3 tertiary pediatric hospitals. After standard care 
testing had been performed, the remaining CSF was submitted for analysis by NGS.

Results:   We enrolled 70 subjects over a 12-month recruitment period. A puta-
tive organism was isolated from CSF in 24 (34.3%) subjects by any diagnostic mo-
dality. NGS of the CSF samples identified a pathogen in 20 (28.6%) subjects. False 
positive results by NGS were identified in 2 patients. There were no cases in which 
NGS alone identified a pathogen. In 4 cases, a putative organism was recovered by 
standard care testing of the CSF, but not by CSF NGS. CSF culture recovered a pu-
tative organism in 12 cases (12.1%). A CSF PCR multiplex panel was utilized for 51 
subjects. An organism was detected in 15 of these (29.4%). Using a reference com-
posite of standard care testing, we determined the sensitivity and specificity of CSF 
NGS to be 83.3% (95% CI, 62.6–95.3%) and 91.3% (95% CI, 79.2–97.6%) respectively.

Conclusion:   Sequencing of CSF has the potential to rapidly and comprehensively 
identify infection with a single test. Further studies are needed to determine the op-
timal use of NGS for diagnosis of CNS infections.
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Background:   Histoplasmosis is known to cause CNS infection with or without 
disseminated disease and immunosuppression is a risk factor. It can mimic brain 
tumor and present a diagnostic challenge.

Methods:   Case report and literature review using PUBMED.
Results:   A 64-year-old white female with myasthenia gravis on mycophenolate mofetil, 

history of Meniere’s Disease, presented with worsening ataxia and left-sided facial weakness 
for 4 days. MRI revealed multiple enhancing lesions within the brainstem and supratentorial 
parenchyma (Figure 1), consistent with metastases but either too small or inaccessible for bi-
opsy. Work up for primary cancer with CT thorax, abdomen-pelvis, transvaginal US, mam-
mogram, bone scan, and CSF cytology were negative. The CSF BioFire PCR and culture 
were negative. Prednisone taper was started for brain vasogenic edema. Patient presented 
again two months later with worsening lethargy, vertigo, and recurrent falls. At that time 
the brain lesions showed continued enlargement on repeat imaging, and stereotactic biopsy 
was performed. Histopathology showed non-necrotizing granulomas, no evidence of malig-
nancy, but after 12 days a mold was isolated on culture prompting Infectious Diseases con-
sultation. Initial morphologic features were non-diagnostic and empiric voriconazole was 
initiated. Fungal culture evolved Histoplasma capsulatum and voriconazole was switched 
to liposomal amphotericin B at 5 mg/kg intravenously every 24 hours. Histoplasma ser-
ology was positive at low titer, urine histoplasma antigen was negative. An 8 weeks course of 
Amphotericin, followed by lifelong suppression with fluconazole, was planned.

Figure 1

Conclusion:   The diagnosis of our patient’s brain lesions was challenging as bi-
opsy was not an option initially. An anchoring bias likely existed as the investigations 
had focused on malignancy, while a more robust evaluation for opportunistic endemic 
fungi, such as Histoplasma, took place at a later stage. Brain lesions in the immuno-
suppressed patient can masquerade as malignancy. To ensure timely diagnosis, a 
multimodal investigational approach should be applied early to include imaging and 
laboratory evaluation for endemic opportunistic pathogens, as well as biopsy when 
possible.
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Background:   Brain abscess and cerebritis are diseases associated with high-risk 
morbidity and mortality despite the advancement of imaging technologies and anti-
microbial therapy for the past 30  years. We aimed to describe the demographics of 
patients with brain abscess and cerebritis at Mayo Clinic.

Methods:   We retrospectively reviewed the demographics of all adult patients 
with the diagnosis of intracranial brain abscess, cerebritis, or both at our institution 
from January 1, 2009, through December 31, 2019. All analyses were performed using 
JMP software (Cary, NC).

Results:   A total of 666 patients with brain abscess and cerebritis were identified 
during the study period. The median patient age was 59.7 years, and the majority were 
males (64.8%; P=0.0001). A  total of 587 (88.1%) patients self-identified as Whites 
(P=< 0.0001) and 608 (91.2%) as Non-Hispanic or Latino (P=< 0.0001). A  total of 
453 (68.01%) patients were from the Midwest, with Minnesota and Wisconsin being 
the two most common States with 243 (36.4%; P=< 0.0001) and 101 (15.1%; P=0.01) 
patients respectively. The majority of patients (69.2%) had coronary artery disease 
and peripheral vascular disease with a median Charlson comorbidity index of 7 (P= < 
0.0001) and an estimated 10-year survival of 0%.


