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Background

Blastomyces dermatitidis is the causative agent for blastomycosis, an endemic fungal infection
prevalent in the Ohio and Mississippi River Valleys, Great Lakes region, and the Southeastern United
States. It causes acute and chronic pneumonia, as well as disseminated extrapulmonary disease.
Currently, the only commercially available testing for Blastomyces antigen is through Mira Vista
Laboratories. Our laboratory has performed the first evaluation of a novel ELISA test, the Gotham
Biotechnology Blastomycosis Urinary Antigen Detection ELISA, as an alternative commercially available
test.

Methods

Urine samples previously tested using the Mira Vista Blastomyces ELISA were used as a comparator for
accuracy. Dilutions of high positive urine samples in urine matrix were performed to test linearity. Both
within run and between run reproducibility was tested on patient urine samples. Samples were kept
refrigerated at several intervals up to 30 days, and up to 4 freeze thaw cycles were tested to determine
analyte stability. Antigen from several microorganisms were tested to determine analytical specificity.

Results

Compared to Mira Vista results, the Gotham ELISA showed 93.3% (28/30) positive agreement and 100%
(30/30) negative agreement. The assay was found to be quantitative and linear within the range of the
calibrators, and had low intra-assay and inter-assay variability. Urine samples were found to be stable
for at least 30 days refrigerated, and at least 4 freeze thaw cycles. Cross reactivity was observed with
Histoplasma capsulatum and Coccidioides immitis.

Methods

Patients and Reference Subjects: De-identified human urine samples, tested previously at Mira Vista
Laboratories for the presence of Blastomyces dermatitidis antigen, were tested by the Gotham
Blastomyces ELISA (30 positive and 30 negative). Of the positive urine sample, 21 were from patients
for which testing at ARUP had confirmed Blastomyces dermatitidis infection by other methods (DNA
probe, MALDI-TOF, and/or PCR), and the remainder were from patients that did not receive this
additional testing. Reference urine samples were obtained at ARUP from 20 healthy subjects who had
no previous history of blastomycosis, histoplasmosis, coccidioidomycosis, or paracoccidioidomycoisis, or
who had lived in areas endemic for these diseases.

Calibrators and Controls: Blastomyces dermatitidis antigen used for calibrators and controls was
derived by purification from a Blastomyces dermatitidis human-derived isolate as previously described
(1). While antigen was provided in units of ng/mL, as there is no official W.H.O. defined Blastomyces
antigen, levels of antigen described here are reported in non-specific EIA/mL units, with 1 ng/mL of
supplied antigen being approximately equivalent to 1 EIA/mL. Calibrators and controls in synthetic urine
were prepared at 20, 10, 5, 2.5, and 1.25 EIA/mL for calibrators, and 4 EIA/mL for the positive control.
Samples >20 EIA/mL were tested at a 1:10 dilution in 1X wash buffer.

ELISA conditions: Calibrators, controls, and samples were loaded into a single well each of the 96 well
plate, and incubated for 1 hour with shaking at room temperature. Following sample incubation,
samples were washed using an automated plate washer, incubated with detector antibody conjugated
to HRP, incubated for 30 minutes with shaking at room temperature, washed, and developed for 10
minutes at room temperature with the addition of Tetramethylbenzidine (TMB). After TMB incubation,
Stop Solution (1N HCI) was added, and the plate was read at OD 450 nm, with subtraction of OD 650
nm.

Samples for Cross-reactivity: Cultures of type strains of Candida albicans, Coccidioides immitis,
Sporothrix schenckii, Talaromyces marneffei, and Cryptococcus neoformans were incubated for up to 1
week in BHI media at 37°C until a turbid suspension was visible, followed by filtration of supernatant
twice through a 0.2 micron filter, and tested at a 1:10 dilution in negative human urine. Urine samples
that tested positive for antigen from Legionella pneumophila and Streptococcus pneumoniae were also
tested. Positive control material from an Aspergillus EIA (Platelia, Biorad) was tested 1:10 in urine, and
positive control material from a Histoplasma capsulatum ELISA under development was spiked at 5
EIA/mL in urine.

Limit of Detection (LoD): The LoD was determined by testing 20 negative reference urine samples and 8
replicates of negative control (synthetic urine). The LoD was calculated using the negative urine average
OD plus 10 standard deviations (2). This OD value was 1.27 times the negative control OD. In
subsequent experiments, OD values 1.27 times or greater than the negative control were determined to
be positive.
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Results
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Figure 1: Regions in the U.S. endemic for Coccidioides immitis, Histoplasma Organism Preparation Neg ctrl OD|Sample OD| _EIA/mL Result
e e Histoplasma capsulatum 5ng/mLin urine 0.125 1.297 10.271956 | Detected
capsulatum, and Blastomyces dermatitidis PR— ——
Coccidioides immitis 1:10 culture supernatant in urine 0.125 3.266 >20 Detected
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https://www.infectiousdiseaseadvisor.com/home/decision-support-in-medicine/infectious-diseases/blastomyces-dermatitidis/ Cryptococcus neoformans pos control from crypto EIA, 1:101n urine 0.121 0.116 Not Detecte
Cryptococcus neoformans pos control from crypto LFA, 1:10in urine 0.121 0.113 Not Detected
Gotham Cryptococcus neoformans 1:10 culture supernatant in urine 0.121 0.112 Not Detected
Aspergillus spp. Pos control from Platelia assay 0.125 0.117 Not Detected
Candida albicans 1:10 culture supernatantin urine 0.125 0.115 Not Detected
Positive | Negative Total % Agreement Legionella pneumophila positive urine sample 0.125 0.116 Not Detected
= Sporothrix schenckii 1:10 culture supernatant in urine 0.125 0.115 Not Detected
E Positive 28 2 30 93.3% Streptococcus pneumoniae positive urine sample 0.125 0.130 Not Detected
?c Talaromyces (Penicillium) marneffei 1:10 culture supernatantin urine 0.125 0.117 Not Detected
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= Table 2: Cross-reactivity of Gotham Blastomyces ELISA with antigen preparations from multiple organisms.
Table 1: Overall agreement between the Gotham and Mira Vista Blastomyces ELISAs. Samples that showed cross-reactivity are highlighted in yellow.
Concordant results are highlighted in green, and discordant results are highlighted in
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Figure 2: Urine samples tested by both Mira Vista and Gotham that were within the CO n CI usions
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100% negative agreement) with the Mira Vista Blastomyces ELISA
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E . = Sample 2 spiked urine samples . | | o
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" Sample 3 immitis, but not other tested fungal antigens
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g : - . e The Gotham Blastomyces ELISA shows promise for providing additional testing
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Figure 3: Linearity of three Blastomyces positive urine specimens, serially diluted
two-fold in Blastomyces negative urine.
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