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Confirmed diagnosis of chronic Trypanosoma cruzi infection requires positive results
by two distinct serological tests (1, 2). Test performance varies by assay and geographic

origin of the infection (3–5). Previously, we reported the performance of the four Chagas dis-
ease (CD) immunoassays cleared by the US Food and Drug Administration (FDA) (3). That
evaluation was performed on plasma aliquots from U.S. blood donations, which are a differ-
ent matrix from clinical serum specimens. Additionally, blood donors tend to be younger
and healthier than clinical populations; both of these these factors could affect real-world
test performance. Here, we present an updated evaluation of two previously assessed CD
diagnostic assays and one novel CD assay in serum samples from a commercial reference
laboratory that may better reflect clinical populations in the United States.

Deidentified remnants of serum samples were provided by Quest Diagnostics; the
sera had previously undergone routine clinical screening by Chagatest Recombinante v3.0
(Wiener Lab Group, Rosario, Argentina). This research was approved by the University of
California, San Francisco (UCSF) institutional review board (Human Research Protections
Program). The study set was collected in 2021 (n = 144); no clinical data were associated
with the specimens. Samples were frozen at270°C and shipped to the UCSF for research
testing. At UCSF, samples were stored at 220°C for 6 months prior to testing, thawed at
room temperature (one freeze-thaw cycle), and run by three anti-T. cruzi serological assays,
namely, Wiener Chagatest v.3.0 enzyme-linked immunosorbent assay (ELISA; Wv3), Chagas’
kit ELISA (Hemagen Diagnostics, Columbia, MD), and the novel Chagas Detect Fast ELISA
(CDF; InBios International, Seattle, WA), currently developed as a research use only kit (see
companion submission, reference 6).

Testing was performed following manufacturer instructions using a PhD Ix automated
ELISA system (Bio-Rad, Hercules, CA) for Hemagen and Wv3 kits, while a BioTek ELx50 auto
strip washer (BioTek, Winooski, VT) and a Victor X4 multilabel plate reader (PerkinElmer,
Waltham, MA) was used for the InBios CDF kit. Wv3 and Hemagen assays provided cutoff
calculations from internal controls, while the InBios CDF assay cutoff was determined
from a separate study (6). A seropositive concordance status ($2 positive/reactive assays)
was determined based on the algorithm in published recommendations (1, 2). Samples
with indeterminant results (610% of test cutoff) were counted as positive in analyses,
because this result in clinical settings would prompt further testing. Data analysis was per-
formed using STATA 14.2.

For each assay, we calculated positive and negative percent agreement with concordance
status (Table 1). Agreement was highest for Wv3 and InBios CDF assays, with performance sim-
ilar to that reported in U.S. blood donor specimens (3, 6). The Hemagen assay showed lower
positive and negative agreement than the other assays, suggesting a difference in overall
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performance from that seen in our previous study; in that evaluation, the Hemagen assay
showed lower sensitivity than other assays but had high specificity.

This study is limited by sample selection screening by Wv3 and the lack of a true
gold standard for chronic CD diagnosis. Specimen selection using the Wv3 test could
overestimate Wv3 test performance, while the lack of a gold standard diagnostic limits
our analyses to “agreement” statistics between assays.

Currently, the Centers for Disease Control and Prevention (CDC) Division of Parasitic
Diseases and Malaria laboratory is the main source of confirmatory CD testing for U.S. patients.
As more CD tests become available, reference or hospital clinical laboratories will gain the
ability to perform multistep confirmatory testing based on current recommendations (1, 2).
Understanding individual assay performance is essential for designing effective multistep
testing algorithms. An insensitive screening test will miss infections, while a test with low
specificity will result in a high burden of false-positive results. This study complements our
previous donor study with data from clinical specimens from a reference laboratory.
Prospective clinical studies with adequate statistical power are needed to provide the best
reflection of real-world performance of individual tests and multistep algorithms in U.S. pop-
ulations at risk of Chagas disease.
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TABLE 1 Test performance based on concordance status of three assaysa

Assay
No. of samples positive
and concordant

Positive % agreementb

(95% CI)
No. of samples negative
and concordant

Negative % agreementc

(95% CI)
Hemagen 57d 91.9 (82.1, 97.3) 79 96.3 (89.7, 99.2)
InBios CDF 60d 96.8 (88.8, 99.6) 81 98.8 (93.4, 100.0)
Wiener v3 60d 96.8 (88.8, 99.6) 80 97.6 (91.5, 99.7)
aA set of 144 samples was provided and analyzed using three CD diagnostic kits. Indeterminant results, which were610% of the associated cutoff for each assay, were
included as positives. Binomial exact confidence intervals were used.

bA Total of 62 samples were positive by consensus of two or more assays with positive or indeterminant results.
cA total of 82 samples were negative by consensus of two or more assays with negative results.
dAll three assays had one indeterminate result each, which were included as positives.
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