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Brief Overview of Diagnostics
Test Utility

Immunodiffusion Best serologic diagnostic

Complement Fixation Most commonly used prognostic and 
disease monitoring tool

Enzyme immunoassays Good for relatively fast serologic testing in 
endemic areas

Antigen testing Helpful for diagnosis of 
immunocompromised patients

Culture Helpful for diagnosis of acute and chronic 
infections

Histopathology Helpful for diagnosis of acute and chronic 
infections

PCR/NGS etc Helpful for diagnosis of acute infections



Diagnosis of coccidiodal meningitis: 

• CSF abnormalities
• Clinical presentation
• CSF anti-coccidioidal complement fixing antibodies (poor sensitivity)
• Culture/microscopy (poor sensitivity)

Consequences of false negative: Coccidioidal meningitis is fatal if untreated

Consequences of false positive: Lifelong antifungal therapy 
Many side-effects  decreased quality of life



Aims: Identify metabolomic changes associated 
with progression of coccidioidomycosis to 
coccidioidal meningitis and develop improved 
diagnostic(s).

Study design:
Group Name Group description Patients

Negative CSF specimens from patients without any serologic 
indication (in serum or CSF) of coccidioidomycosis N=35

Valley Fever CSF specimens from patients with serologic evidence of 
coccidioidomycosis in serum but not in CSF N=26

VF Meningitis  CSF specimens from patients with serologic evidence of 
coccidioidomycosis in both serum AND CSF N=33



Principal Component Analysis (PCA)
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Hierarchical Cluster Analysis



Metabolites Indication Pilot 
cohort

Validation 
cohort

Merged 
Cohorts

Kynurenine metabolites Altered Inflammatory status ↑ ↑ ↑

Lipid mediators Inflammatory status ↑ ↑ ↑

Steroid metabolites Altered steroid biosynthesis ↑ ↑ ↑

Bile acid metabolites Altered bile acid biosynthesis ↑ ↑ ↑

Glycolysis/TCA cycle 
intermediates Energy production ↑ ↑ ↑

Neuro-peptides Neurological signaling ↑↓ ↑↓ ↑↓

Microbiome-derived 
Metabolites

Changes in gut microbial 
composition

↑ ↑ ↑

Summary of Metabolomic Findings



Diagnostic potential?

Random Forest Confusion Matrix

Note that random segregation would give a predictive 
accuracy of 33%.

RF Predicted Groups

CSF Negative VF
Meningitis

VF No  
Meningitis Class Error

Negative 17 4 14 0.514

VF
Meningitis 2 28 2 0.125

VF No 
Meningitis 6 1 18 0.280

Predictive accuracy = 68.5%
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Questions?
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