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Publishing Title:
ETHIOPIA.

G. TURA;
Author Block: Ethiopian Public Health institute, GIMBI, Ethiopia
Background: Beyond the significant morbidity and mortality caused by the
COVID-19 pandemic worldwide, it also negatively impacted health systems,
especially in low and middle-income countries where health systems were
already fragile before the pandemic. This study sought to explore the impact of
COVID-19 on TB, HIV, and Malaria programs in Ethiopia. Methods: A secondary
data review of health program data from the District Health Information
Systems (DHIS2) between July 2017 and April 2023 was done for three
programs, including TB, HIV, and Malaria, at the Ministry of Health. We
employed interrupted time series analysis through autoregressive negative
binomial mixed models, to determine the level and slope change in health
programs due to the onset of COVID-19 pandemic in March 2020, using R
software. Results: We report that the COVID-19 pandemic considerably
impacted Malaria and HIV programs and TB case detection. We found a 25%
decline in the TB case detection rate; the testing capacity of MDR-TB was
reduced by 23.5%. Incidences of HIV new cases, new malaria cases, malaria
cases by RDT, and malaria deaths showed significant change before and during
the pandemic. There was an immediate decrease in the incidence/number of

Abstract Body:



new HIV cases after the onset of the pandemic (level change (LC) =-0.589, p-
value<0.001). The incidence of new Malaria and malaria cases by RDT showed
a significant immediate, and over-time decline (LC=-0.688 and -0.653; slope
change =-0.025 and -0.018, respectively). Conclusion: The COVID-19
pandemic had a negative impact on TB, HIV, and Malaria programs in Ethiopia.
This has resulted in decreased testing capacity and low case detection rates,
which may erase the progress made before the pandemic. To address these
declines, itis essential to investigate the context-specific factors contributing
to them through qualitative research. The findings should be used to plan for
recovery from the ongoing health crisis caused by the pandemic. It is also
crucial to ensure continuity of care for future health emergencies.
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EFFECTS OF MITOCHONDRIAL BIOGENESIS INHIBITION ON HUMAN
CORONA VIRUS PROPAGATION

S. Ranshing', A. Olali', Y. Soto Albrecht?, R. Morrow', Z. Cen’, J. Guarnieri', G.
Widjaja', P. Potluri’, A. Angelin’, D. Murdock’, D. Wallace?,

'"Children's Hospital of Philadelphia, Philadelphia, PA, United

States, 2University of Pennsylvania Perelman School of Medicine and
Children's Hospital of Philadelphia, Philadelphia, PA, United

States, *Philadelphia, PA, United States

Background: Mitochondria the powerhouses of the cell, play a crucial role in
cellular functions. Mitochondrial DNA (mtDNA) codes for 13 essential
proteins of the oxidative phosphorylation (OXPHOS) complexes as well as the
22 tRNAs and 12S and 16S rRNAs necessary for mitochondrial protein
synthesis. Humans are highly variable in their mitochondrial functions. Being
exclusively maternally inherited, alterations in mtDNA occur through the
sequential accumulation of mutations along maternal lineages, creating
clusters of related mtDNA haplotypes referred to as haplogroups. Research
by Wallace group and others have demonstrated that viruses such as
coronavirus, respiratory syncytial virus can induce mitochondrial
dysfunction. This impairment in OXPHOS directs a metabolic shift towards
glycolysis to produce precursors for viral biogenesis. The present study aims
to investigate the impact of mtDNA variation on HCoV

propagation. Methods: Human A549 cells expressing ACE2 were rendered
deficient in OXPHOS by the removal of mtDNA (p° cells). Additionally, cybrids
with mtDNA from L (African) and H (European) haplogroups were generated
using trans-mitochondrial cybrid technology. Following this infection with
human coronaviruses was conducted, and viral titers were determined
through plague assays. Results: The results revealed a significant difference
(p <0.05) in virus titers between p° cells and haplogroups. Notably, greater
virus production in p° cells supports the hypothesis that reduced
mitochondrial function enhances viral propagation. Conclusions: This
preliminary study helps to understand the role of mtDNA variation in
determining the severity of viral infections among different continent mtDNA
haplogroups. Furthermore, it lays the groundwork for intervention strategies
to mitigate the severity of viral pathology.
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DEVELOPMENT OF PREFUSION-STABILIZED MOSAIC-HEMAGGLUTININ
IMMUNOGENS AS NOVEL UNIVERSAL INFLUENZA VACCINE
CANDIDATES

M. Mishra’, A. Jones?, T. Lai', E. Puente-massaguer?, B. Francis', S.
Bournazos?, J. Ravetch?, F. Krammer?, P. Palese?®, I. Gonzélez-Dominguez®;
Tlcahn School of Medicine at Mount Sinai - UNITED STATES, NY, New York,
NY, NY, United States, 2Laboratory of Molecular Genetics and Immunology,
The Rockefeller University, New York, NY, NY, United States, *Center for
Vaccine Research and Pandemic Preparedness (C-VaRPP), Icahn School of
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States, “Center for Vaccine Research and Pandemic Preparedness (C-
VaRPP), Icahn School of Medicine at Mount Sinai, New York, New York, NY,
United States, ®lcahn School of Medicine at Mount Sinai, New York, New
York, NY, United States, élcahn School of Medicine at Mount Sinai, New York,
New York, NY, NY, United States

Background: Influenza virus undergoes frequent changes in its main surface
glycoprotein, the hemagglutinin (HA), evading pre-existing immunity
acquired by a previous infection or vaccination. To generate vaccines that
circumvent this viral antagonism, we have developed a new vaccination
strategy based on recombinant mosaic HAs (mHA). Sequential vaccination
with these immunogens re-directs the immune response towards the more
conserved HA domain, which in turn provides broad and long-lasting
protection against heterologous influenza viruses. Here, we have
investigated an upgraded prefusion-stabilized version of these mHAs that
will further enhance the stability, antigenicity and immunogenicity of these
novel universal influenza vaccines.Methods: Mosaic H5/1 and mH13/1
recombinant trimer proteins were generated by expressing the ectodomain
of the A/Michigan/45/2015 H1 protein, in which the immuno-dominant head
domains had been replaced by those of exotic H5 and H13 avian influenza
viruses. Prefusion-stabilized versions of these mHAs were generated by the
introduction of two cysteine residues in the HA stalk domain and the
introduction of stabilizing mutations in the pH-sensitive regions of the HA2
domain. mHA trimer content and thermal stability was determined using
Size-exclusion chromatography (SEC) and Dynamic Scanning Fluorimetry
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(DSF). The antigenicity of stabilized mHAs was measured by ELISA against a
panel of monoclonal antibodies. Finally, the immunogenicity was evaluated
in 6-8 weeks BALB/c mice using a prime-boost vaccination
regimen.Results: The trimeric structure and higher thermal stability of the
pre-fusion stabilized mHAs was confirmed by SEC and DSF. As compared to
controls, the prefusion stabilized version showed 3-fold higher binding titers
against a panel of monoclonal antibodies targeting conformational epitopes
of the HA protein, suggesting better antigenicity. Immunogenicity studies in
BALB/c mice confirmed higher serum-conversion after the prime-boost
vaccination. A 3.8-fold increase in binding antibodies and a 4-fold increase
in neutralizing antibody titers against A/Michigan/45/2015 H1N1 virus was
observed with prefusion-stabilized candidates. Conclusion: Prefusion-
stabilized mHAs present enhanced stability and antigenicity, which in turn,
improves the immunogenicity of these universal influenza vaccines in pre-
clinical models.
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PHI6 PHAGE VIABILITY DEPENDENCY ON CARRIER DROPLET SIZE,
DROPLET MEDIUM AND DROPLET CONTACT ANGLE

S. NAYAK', M. Tirumkudulu', K. Kondabagil?;
"IT Bombay, Mumbai, India, 2lIT Bombay, Powai, Mumbai, India

Background: We perform experiments to assess the potency of airborne
transmission compared to fomite transmission by employing a Covid
surrogate virus phi6 phage. We also investigate the relationship between
virus viability and its carrier droplet size.

Methods: Droplets carrying phi6 phages suspended in SM buffer and
artificial saliva (AS) were deposited on Teflon (hydrophobic) and glass
(hydrophilic) surfaces and dried under ambient conditions (Temp.~ 25°C,
humidity ~ 50-60%).For the droplet size-dependent study, phi6 carrying AS
droplets of different diameters but fixed cumulative volume (1 drop of 10 pL
vs 5 drops of 2uL each vs 10 drops of 1uL each) were dried simultaneously on
Teflon. The dried residues were resuspended in SM buffer by pipetting and
subjected to standard plaque assay to quantify virus viability. Results: phi6
recovered from Teflon showed greater persistence, while we did not recover
any measurable viable phi6 from glass. Also, phi6 survived better in AS than
in SM buffer. phi6 viability was higher in larger droplets than smaller droplets
(10 yL > 5x2 L > 10x 1 pL) when the cumulative volume was kept the same.
Conclusions: Teflon maintains the spherical shape of the drying droplet (akin
to a freely suspended drop) in contrast to a droplet spread on glass. Higher
virus persistence on the Teflon surface confirms that airborne transmission is
more infectious than fomite transmission. Lower survival of phi6 in smaller
droplets suggests virus infectivity is inversely correlated with carrier droplet
surface area. Higher survival of phi6 in protein-rich AS, as observed in
previous studies, suggests protein components of AS protect phi6, an
enveloped virus from drying-related stress.
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PREVENTING RESPIRATORY INFECTION BY STRENGTHENING THE
RESPIRATORY BARRIER AND CONTROLLING INFLAMMATION

N. Latefi', P. Pugach?;
'Applied Biological Laboratories, New York, NY, United States, 2Brooklyn, NY,
United States

Background: The nasal epithelium plays an important role as the first line of
defense against viral respiratory infections and is often the first entry point for
common respiratory viruses including rhinovirus, influenza, and COVID-19. In
addition to providing a physical barrier to virus particles, the nasal epithelium
produces factors that trigger early antiviral responses. Respiratory symptoms
such as sneezing, sore throat, and cough are caused by inflammation
produced by respiratory epithelia upon infection.

Methods: We recently completed a double-blind, randomized, placebo
controlled clinical study of 159 participants exhibiting common cold
symptoms. We found that we could significantly reduce their symptoms by
about 70% on the second day of treatment by treating inflammation and
strengthening the respiratory barrier with a formula containing lysozyme and
lactoferrin. Lysozyme and lactoferrin are bioactive peptides naturally found in
mucus and they have shown to be decreased in individuals susceptible to
frequent respiratory infections. Building on the success of this clinical study
which is under peer review, we have developed a topical antiviral formulation
that harnesses and amplifies innate immune responses, and strengthens the
respiratory barrier while reducing inflammation. The formula contains
competitive inhibitors for rhinovirus and influenza as well as lysozyme and
lactoferrin. Results: The formula blocked infection by both rhinovirus and
influenza in a 3-D human organoid model of nasal epithelium. The formula
improved tissue integrity, inhibited viral attachment to cells and reduced
expression of known transcription factors, and cytokines such as TNF-alpha
and IL-6 leading to a reduction of local inflammation. The antiviral formula
reduced infection of tissues with multiple variant strains of HRV and influenza
and treatment of guinea pigs with the antiviral formula significantly improved
clinical outcomes of animals infected with H1N1, as measured by body weight
of the animals. Conclusions: Viral inhibition by the formula containing
lactoferrin and lysozyme was superior to inhibition by the competitive
inhibitors alone. Analysis of human organoid cultures of nasal epithelium
demonstrated superior preservation of mucosal thickness due to an increase
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in viability of respiratory epithelia especially goblet cells. Hence, we conclude
that strengthening the respiratory barrier should be an important focus in
reducing incidence of respiratory infections and protecting respiratory
epithelia.
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INFLUENZA VIRUS MODULATES EXPRESSION OF TIGHT JUNCTION AND
GAP JUNCTION PROTEINS IN FULLY DIFFERENTIATED HUMAN
BRONCHIAL EPITHELIAL CELLS GROWN IN AIR LIQUID INTERFACE
CULTURE

S. Othumpangat, J. D. Noti;
Center for Disease control and Prevention, Morgantown, WV, United States

Background: Influenza is a highly transmissible respiratory virus of great
concern because of the annual burden and the potential for newly emerging
strains to cause a global pandemic. The pulmonary complications of
influenza include pneumonia and bronchitis. Differentiation of primary
airway cells in an air-liquid interphase (ALI) culture model, mimicking the
structure of the airway epithelium, provides a valuable model to bridge in vivo
and in vitro studies of influenza A virus (IAV) infection. Tight junction (TJ)
proteins within tight junctions between cells function to selectively block the
passage of ions, electrical currents, solutes, and small molecules between
cells, whereas gap junction (GJ) proteins within GJ allow for their passage.
Additionally, TJ proteins have a significant role in blocking the entry of
bacteria, viruses, and fungi into host cells. Viruses use a variety of strategies
to disrupt the permeability and integrity of the cell membrane. Methods: ALl
culture, QPCR, confocal microscopy, and western blot analysis were used in
this study. Transepithelial electrical resistance, a measure to identify the
integrity of the TJ proteins, was significantly reduced in fully differentiated
human bronchial epithelial cells (HBEpCs) exposed to IAV (0.5 to 3.0 MOI) for
24 h. Results: Analysis by PCR of these infected HBEpCs showed significant
downregulation of TJ claudins, occludins, and the Zona-Occludens-1
proteins. Differentiation of ALl cultures of HBEpCs and primary human
tracheal epithelia cells (HTEpCs) were infected with different MOI (0.5 to 3.0)
of IAV and subjected to a PCR array containing 92 GJ proteins. The data
generated by PCR array was subjected to Ingenuity Pathway Analysis showed
that IAV modulates connexin-mediated signaling pathways. Specifically,
expression of the connexin genes GJA-1 (encodes Cx43), GJB1 (encodes
Cx32), GJB2 (Cx26), and GJB6 (Cx30) were all downregulated in these IAV
infected ALI cultures of HBEpCs and HTEpCs. Conclusions: Our data
suggests that IAV exposure alters T) and GJ protein expression and thus,
facilitating the entry of IAV into cells and disrupts the cell integrity.
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PERFORMANCE OF SWAB POOLING FOR CONGREGATE TESTING
DURING PANDEMIC SURVEILLANCE

G. Borillo, R. Kagan, E. Marlowe;
Quest Diagnostics, San Juan Capistrano, CA, United States

Background: Population-based surveillance of pathogens in congregate
settings such as schools and workplaces is important for pandemic
response. Swab pooling can serve as a surveillance strategy for testing pods
or small groups. Such strategies conserve resources, increase testing
capacity, and reduce the utilization of testing reagents. The objective of this
study was to demonstrate the performance of swab pooling for pod testing
across 3 FDA Emergency Use Authorization (EUA) SARS CoV-2 assays for
surveillance in congregate settings.

Methods: EUA assays evaluated included the Quest (QD), Roche (RC), and
Hologic (HOL) SARS CoV-2 assays. Sensitivity, reproducibility, and
comparison studies were performed using single-positive swab pools by
combining 1 positive swab with 9 negative swabs in either 6 mL of saline or
UTM and tested across all platforms. Pooled results were compared to the
single swab specimen result. Swabs were randomized and grouped by age
(20 pools for ages 1-17 and 5 pools for ages 20-81). In addition, a high viral
load study (3 positive swabs from a high-positive specimen and 7 negative
swabs) was conducted to assess the impact on target detection.

Results: Limit of Detection (LOD) bridging studies demonstrated
equivalence with the expected variance for a low viral load target.
Reproducibility experiments demonstrated a coefficient of variation (%CV)
of <10%. Positive percent agreement was 96% (QD) and 100% (RC, HOL) in
saline and 96% (QD), 96% (RC) and 96% (HOL) in UTM. Negative percent
agreement was 100%. Percent agreement and reproducibility did not differ
between pediatric and adult specimen pools. No impact of high viral load
was observed with 3 high titer swabs per pool. 100% detection was
observed with all runs valid across the 3 testing platforms.

Conclusions: Excellent agreement of 10-swab age-matched pools with
individual swabs was observed. Swab pooling can increase testing capacity
and could be applied to outbreak situations as a feasible, cost-effective
surveillance strategy to mitigate risk of exposure and spread of disease.
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IDENTIFYING EARLY INFLUENZA VIRUS INFECTIONS IN A HUMAN
INFECTION MODEL

A.V.Brown', J. G. Anderson’, P. G. Mitsis?, N. O'Grady’, J. Scavetta®, C.
Camilleri?, S. Naderi?, R. A. Myers’, L. Tillekeratne', J. vanWestrienen?, T. W.
Burke', M. T. McClain', C. W. Woods";

"Duke University School of Medicine, Durham, NC, United States, 2Biomeme,
Inc., Philadelphia, PA, United States.

Background: Early and accurate detection of respiratory viral infections is
critical for guiding treatments and limiting transmission. Host gene expression
(GE) provides valuable information about pathogen etiology. We developed a
21-target whole blood mRNA assay (HR-B/V) capable of accurate detection of
viral and bacterial infections in patients with acute respiratory infections
(ARI). We deployed the assay on a rapid, portable, sample-to-answer real-time
(RT) PCR platform, the Franklin Integrated Sample Prep (ISP; Biomeme) and
evaluated performance with incipient respiratory viral infections in an influenza
A controlled human infection model (CHIM).

Methods: We selected 30 symptomatic, infected subjects from five influenza
(H1N1 and H3N2) CHIM studies from whom serial samples (including
stabilized RNA) and clinical metadata had been collected before inoculation
and during quarantine. Each sample was loaded into an ISP cartridge for RNA
extraction, cDNA synthesis, and multiplex RT-PCR, yielding results in
approximately one hour. Cq values for 21 target RNAs were normalized using 2
endogenous control RNAs, and the viral component of the HR-B/V algorithm
was performed on a cloud-based server, resulting in probabilities of viral
infection for each sample. The acute ARI-derived threshold of 20.54 was
applied for viral positivity.

Results: The viral model correctly detected viral infection in 29/30 subjects at
=1 acute timepoint. We assessed performance of the assay at early infection
timepoints, demonstrating 52% (95% CI: 33-71%), 83% (Cl: 64-93%) and 89%
(Cl: 72-96%) accuracy in correctly identifying viral infection at 48, 72, and 96
hours (* 6hr) post-inoculation, respectively. Paired t-test analysis of each RNA
target indicates early timepoint gene-level changes, with a marked change in
expression of 19% and 33% of gene targets at 36 and 48 hours relative to
baseline.

Conclusions: These results demonstrate that a mRNA expression assay run on
arapid, field-deployable platform can accurately detect early, even pre-
symptomatic, influenza infection. This signal remains strong at least 7 days
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post-inoculation, providing diagnostic value across a broad infection window.
Thus, host GE-based approaches show significant promise for development of
novel diagnostic approaches to early viral infection.
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EVALUATION OF THE DIASORIN LIAISON PLEX RESPIRATORY FLEX ASSAY
FOR THE DETECTION OF RESPIRATORY INFECTIONS

J. Norton', H. H. Mostafa?, O. Abdullah’, E. Klein™;
"Johns Hopkins University, Baltimore, MD, United States, 2Johns Hopkins
Medicine, Baltimore, MD, United States

Background: Extended respiratory panels have been restricted to specific
patient populations primarily due to challenges in reimbursement and
inadequate guidance on usage. However, rapid and accurate identification
of the causative pathogens of respiratory tract infections can help guide
treatment decisions, reduce associated healthcare costs, and support real-
time surveillance of infectious diseases in a community. Flexibility in
customizing syndromic panels has been of large interest to balance the
clinical utility of extended panels with their cost. In this study, we evaluated
the LIAISON PLEX® Respiratory Flex Assay for its clinical utility in diagnosing
symptomatic patients. Methods: The assay is a sample-to-answer
multiplexed qualitative test intended to detect and differentiate 5 bacterial
and 14 viral targets. Any combination of targets can be preselected for an
individual sample at the time of test ordering. Additional results not initially
reported after test completion can be reflexed instantly without running an
additional test. A total of 112 nasopharyngeal swab or anterior nasal swab
specimens were selected for testing between December 2023 - April 2024.
Criteria for selection included: 1) patients presenting with respiratory
symptoms, and 2) samples previously negative on the GeneXpert Xpress
SARS-CoV-2/Flu/RSV plus test. Clinical and demographic data were
collected in bulk from the Johns Hopkins Hospital System (JHHS) electronic
health records systems. Results: Thirty-three (33) samples negative for
SARS-CoV-2, Flu A/B or RSV resulted in additional positive target detection
with the LIAISON PLEX® assay. The most common detection was
enterovirus/rhinovirus (n=21), followed by coronavirus
(HKU1/229E/NL63/0C43) (n=6). This correlates with the high positivity rate
of enterovirus/rhinovirus in the JHHS December 2023 - January 2024; 12 of
the positive samples were collected during this period. Of the 33 positive
patients, 4 required supplemental oxygen, and 3 were admitted.
Conclusions: The utilization of the LIAISON PLEX® Respiratory panel
successfully diagnosed 29% of previously undiagnosed patients. However,
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further analysis is required to thoroughly understand the clinical
significance of accurately and promptly diagnosing respiratory viral
infections.
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MOLECULARTYPING OF RHINOVIRUSES FROM A SCHOOL BASED
RESPIRATORY VIRAL SURVEILLANCE PROGRAM

D. Banerjee', A. Sasidharan?, N. Sagar®, S. Petty', B. Lee?, J. Schuster’, J. L.
Goldman’, H. Kirking®, O. Almendares®, R. Selvarangan?;

'Children's Mercy Hospital, Kansas City, MO, United States, 2Childrens Mercy
Hospital, OVERLAND PARK, KS, United States, *Kansas City, MO, United
States, “Children's Mercy Kansas City, Kansas City, MO, United States, Center
for Disease Prevention and Control, Atlanta, GA, United States, 8CDC, Atlanta,
GA, USA, United States

Background: Rhinoviruses (RV) are a common cause of acute respiratory
illness (ARI) and cannot be distinguished from enteroviruses (EV) on most
clinical diagnostic assays. RV are classified into 3 species (A, B, and C) and
multiple types (80 RV-A, 32 RV-B, and 57 RV-C). We described the frequency
and diversity of RV detections from student and staff participants enrolled
from 35 schools (pre-kindergarten-12t" grade) in Kansas City, Missouri.
Methods: Between November 2022 and June 2023, participants self-collected
nasal swabs monthly (surveillance test), regardless of symptoms. Additionally,
participants with respiratory symptoms could submit an ‘on-demand’ nasal
swab (symptomatic test). Participants with a symptomatic test also had two
subsequent weekly swabs collected (convalescent test). Samples were tested
by multiplex RT-PCRs for RV/EV detection; RV/EV positive samples were
genotyped by Sanger sequencing.

Results: Of 6,315 respiratory samples tested (4,700 surveillance, 721
symptomatic, and 894 convalescent), RV/EV was detected in 969 (15.3%)
samples. Among the 844 samples available and successfully amplified, 749
(88.4%) samples were successfully sequenced; 460 as RV-A (61%), 242 as RV-
C (32%) and 47 as RV-B (6%). Phylogenetic analysis identified 89 distinct RV
types with A81 (n=74), A103 (n=59) and C42 (n=42) as the 3 most common
types. Proportions of RV-A, B and C in participants were similar based on
school-level and reported symptoms (Table 1). Proportion of RV-A and RV-C
were highest during February-April and RV-B in November-January (Table 1).
Among 73 participants with paired symptomatic and convalescent RV positive
samples (n=153), 56 (77%) had the same RV type detected on initial and
subsequent sampling. Diverse types were seen in 143/148 (97%) of subjects
with multiple RV detections during the school year. The median CT and
interquartile range (IQR) in successfully sequenced vs failed samples was 29.7
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(IQR: 26 - 33) and 34.3 (IQR: 30.2 - 37.3), respectively; 49% of failed samples
had a Ct= 35.

Conclusions: RV-A and RV-C detections were more common than RV-B in
both symptomatic and asymptomatic participants in the school setting.

Considerable type diversity was seen, including during multiple RV detections
in the same participant.

Rhinovirus detections from students (pre-K to 12th grade) and staff from
school based surveillance
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WHOLE GENOME SEQUENCING OF RESPIRATORY SYNCYTIAL VIRUS
FROM TWO CONSECUTIVE RESPIRATORY SEASONS IN EASTERN NEW
YORK STATE

D. Lamson', V. Schnurr', A. Russell’, B. Bonificio’, G. Solis’, S. Griesemer’,
K. Stellrecht?, K. St. George’;

"Wadsworth Center, NYSDOH, Albany, NY, United States, *Albany Medical
Center, Albany, NY, United States

Background: With new therapies and vaccines approved for respiratory
syncytial virus (RSV) in 2023 and 2024, we characterized RSV-positive
samples from the 2022-23 and 2023-24 seasons. Investigations determined
circulating RSV subgroups and lineages from the two respiratory seasons in
eastern New York State (NYS). Additionally, metadata was collected on
collection date, county, age, and sex. Methods: A total of 302 RSV-positive
respiratory swabs were collected during both seasons and submitted to the
Wadsworth Center Virology Laboratory for molecular characterization.
Samples were subtyped using a previously described real-time RT-PCR
assay (Wang et al. 2019), and whole genome sequencing (WGS) performed
on samples with CT<27 using an amplicon-based method (Dong et al. 2023)
and Illumina platforms. Sequences were processed and assembled using
Geneious Prime and consensus sequences analyzed in Nextclade
(nextstrain.org). Results: RSV A was predominant in 2022-23 (117/162:
72%), while RSV B predominated in 2023-24 (107/136: 79%). Of the 302
samples, 73% of RSV A and 56% of RSV B specimens had CT<27, and WGS
was performed on 192 samples. Complete genome, identified as >95%
coverage, was obtained on 115, and partial coverage on 50, including 33
with poor or no coverage of the L gene; 27 samples produced poor
sequence. The predominant 2022-23 RSV A lineages were A.D.5.2 (46%) and
A.D.1 (35%), which also predominated within the type A group in the 2023-
24 season at 29% and 57% respectively. The same RSV B lineage, B.D.E.1,
predominated for both seasons within the B group, at 100% in 2022-23 and
77% in 2023-24. In the 2022-23 season, 44% of patients were under the age
of one, with 39% in the following season. Conclusions: As previously
reported, subtype dominance alternated between the two seasons, with
RSV A predominant in 2022-23 and RSV B in 2023-24. Incomplete L gene
sequencing was caused by a primer mismatch, which did not affect lineage
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assignment since G and F gene sequences were obtained. Within the RSV B
type, one clade dominated within that type during both seasons, whereas
two dominant clades were identified for RSV A. Ongoing studies will
sequence low titer samples, sequence 2024-25 samples, and modify
mismatched primers to increase WGS coverage. This study provides the
initial database against which RSV genomic evolution in the area will be
monitored, as new treatments and vaccines become more widely
prescribed. Future work will include detailed analysis of epitope sequences
important to the efficacy of recently approved therapeutics.
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MOLECULARTYPING OF HUMAN METAPNEUMOVIRUS IDENTIFIED IN
STUDENTS & STAFF IN A MISSOURI PRE-K-12 SCHOOL DISTRICT

N. Sagar', A. Sasidharan?, A. Hayes', P. Sydnie', D. Banerjee', J. Schuster’, J.
Goldman’, B. Lee®, S. Rangaraj';

'Children's Mercy Hospital, Kansas City, MO, United States, 2Childrens Mercy
Hospital, OVERLAND PARK, KS, United States, *Children's Mercy Kansas City,
Kansas City, MO, United States

Background: Human metapneumovirus (HMPV) is one of the contributing
pathogens that causes respiratory infections. The diversity of respiratory
viruses in school setting is not well understood. We describe the HMPV
detections and genotypes noted in this school-based surveillance study.
Methods: Between November 2022 to June 2023, prospective respiratory
virus surveillance was conducted in pre-Kindergarten-12t" grade schools in a
large Missouri school district (n=33 schools). Enrolled students (n=700) and
staff (n=278) provided self-collected anterior nasal “surveillance” swabs for
multi-pathogen respiratory virus testing. Additionally, participants could
submit on-demand “symptomatic” samples when experiencing acute
respiratory symptoms. Overall, 5421 specimens were collected from
surveillance (n=4700) and symptomatic (n=721) episodes. Symptomatic
samples were tested using the QIAstat-Dx Respiratory Panel, while
surveillance was analyzed using the Hologic Panther Fusion respiratory
assays. Results from the Hologic Panther Fusion was analyzed with software
version 2.3.5.4. HMPV-positive samples were further characterized by Sanger
sequencing. Results: Overall 5421 samples were tested from 978
participants. Respiratory viruses were detected in 1531 (28.2%) samples with
71/5421 HMPV (1.3%) detections during the study period. Of 71 HMPV
positive specimens, 50/71 (70.4%) were surveillance and 21/71 (29.5%)
symptomatic. HMPV was detected in students and staff (39/50, 78% and
11/50, 22%) during surveillance and (15/21, 71.4% and 6/21, 28.5%)
symptomatic episodes. A higher proportion of HMPV-positive samples were
observed among females (46/71, 64.7 %) as compared to males (22/71,
30.9%). The detection was seen in elementary school (53/71, 74.6%) of which
35/53, 66% were students and 18/53, 33.9 % staff. The peak detection of
HMPV was seen during February-March 2023 (53/71, 74.6%). The sequencing
success rate was 39.4 % (28/71). Median Ct and Interquartile range (IQR) of
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successfully sequenced samples and failed samples were 28.3 (IQR: 24.1-
29.9) and 34.9 (IQR: 31.2-36.7), respectively. Two HMPV genotypes were
identified in our study population: genotype A2, accounting for 24/28
samples (85.7 %) while genotype B2 accounted for 4/28 samples

(14.2%). Conclusion: HMPV detection with genotypes A2 and B2 was more
common in elementary schools, consistent with previous hospital-based
studies where HMPV-A2 and B1/B2 were predominant. It is suggested that a
cut-off of <35 Ct may enhance sequencing success rate.
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EVALUATION OF QIASTAT-DX SARS-COV-2 PANEL RP2.0 AGAINST TWO
OTHER MULTIPLEX PLATFORMS FOR DETECTION OF RESPIRATORY
PATHOGENS IN PEDIATRIC PATIENTS

S. Gummersheimer’, A. Sasidharan?, S. Petty’, N. Sagar®, A. Hayes", D.
Dhar’, M. Dhar’, R. Dare?, D. Banerjee?®, R. Selvarangan;

'Children's Mercy Hospital, Kansas City, MO, United States, 2Childrens
Mercy Hospital, Kansas City, MO, United States, *Kansas City, MO, United
States, “University of Missouri, Kansas City, Kansas City, MO, United
States, 5Children's Mercy Kansas City, Kansas City, MO, United States

Background. Here, we compare three multi-plex platforms, Qiastat-Dx
Respiratory SARS-CoV-2 panel RP2.0 (Qiastat-Dx), Biofire FilmArray
Respiratory panel RP2.1 (Biofire RP2.1) and Luminex NxTAG Respiratory
Pathogen Panel + SARS-CoV-2 (Luminex RPP) for respiratory pathogen
detection from pediatric specimens. Methods. Remnant nasopharyngeal
swabs in Viral Transport Medium were collected from pediatric patients and
tested on BioFire RP2.1 as part of routine care at Children’s Mercy Hospital.
Historical results included 50 negatives, 40 Influenza A/B (Flu A/B) positive,
20 each of adenovirus (AdV), seasonal coronaviruses (sCoV), human
metapneumovirus (hMPV), parainfluenza viruses (PIV1-4), respiratory
syncytial virus (RSV), SARS-CoV-2, rhinovirus/enterovirus (RV/EV) and 20
coinfections for a total of 250 samples. Results were analyzed by
“composite gold standard” defining a true positive or true negative as
concordant results on at least two platforms. Discordant results were re-
analyzed by qPCR using virus specific primers and

probes. Results. Consensus results included 60 negatives, 36 Flu A/B, 18
AdV, 17 sCoV, 21 HMPV, 20 PIV 1-4, 19 RSV, 19 SARS-CoV-2, 23 RV/EV, and
15 coinfections. Summary of positive and negative percent agreement (PPA
and NPA) for each virus on the three platforms are in Table 1. The highest
number of false positives was reported on Biofire RP2.1 (20) and highest
false negatives was on QlAstat-Dx (17). QlAstat-Dx demonstrated highest
PPA for PIV, Adv and RSV (100%) and NPA higher than 98% for all targets.
Among coinfections, QlAstat-Dx detected 5/13, Luminex RPP 14/15 and
Biofire RP2.1 15/15. The CT values for all targets detected on QIAstat-Dx
ranged from 15.6-38.3. Conclusions. QlAstat-Dx displays greater than 80%
PPA for all targets except RV/EV and greater than 98% NPA for all targets
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suggesting comparable performance with Biofire RP2.1 and Luminex RPP for

most ta rgets.
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NEXT-GENERATION SEQUENCING TO DETECT DRUG-RESISTANT
CYTOMEGALOVIRUS MUTATIONS

D. Shalhout, R. M. Kagan, E. Marlowe;

Quest Diagnostics, San Juan Capistrano, CA, United States

Background: Cytomegalovirus (CMV) is a common pathogen that can affect
individuals of all ages and establish lifelong latency. Healthy individuals
infected with CMV are typically asymptomatic, but infection during
pregnancy or in immunocompromised individuals, particularly transplant
recipients, can cause serious complications. Drugs used to prevent CMV
morbidity and mortality include ganciclovir (and its prodrug, valganciclovir),
cidofovir, foscarnet, letermovir, and maribavir. CMV mutations conferring
resistance to these drugs have been identified in

the UL97 phosphotransferase, UL54 polymerase, and UL56 terminase genes.
This study describes the performance of a test to detect resistance-
associated mutations in CMV by next-generation sequencing.

Methods: A next-generation sequencing assay (NGS) was developed and
validated on the Illumina MiSeq instrument to sequence the UL97,

UL54, and UL56 genes, along with a bioinformatics pipeline to detect drug
resistance associated mutations at a threshold of 15%. De-identified
samples previously tested in the CMV Quantitative Real-Time PCR assay were
sequenced using the CMV NGS assay and mutations were identified.
Amplicons harboring resistance associated mutations (RAMs) were cloned
into plasmids for validation studies. Plasmid insert sequences were
confirmed by NGS and Sanger sequencing. For validation, plasmids
harboring RAMs were spiked into whole blood and plasma specimen pools at
varying concentrations and mutant/wild type proportions. The limit of
detection (LOD), intra- and inter-assay precision, and concordance with
Sanger sequencing were assessed. Accuracy was assessed using a blind
panel of 32 spiked plasmid specimens.

Results: In spiked samples, the NGS assay detected all RAMs from 10% to
100% at 4,000 DNA copies/mL. The LOD for PCR amplification was 500 IU/mL
for whole blood and 2,000 IU/mL for plasma. Intra- and Inter-assay precision
for resistance-associated mutations spiked at 30% and 50% mutant/wild
type proportions was 100% at 2,000 and 4,000 copies/mL. Concordance
between the NGS and Sanger methods (n=13) was 92% with 100% overall
agreement for RAMs. In the blind panel, all 79 mutations in 32 spiked plasmid
specimens were detected in whole blood and plasma.

Conclusions: These data demonstrate the robust performance of NGS for
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the detection of CMV UL97, UL54 and UL56 RAMs. The application of this
NGS assay may enable CMV antiviral drug resistance testing in patients who

fail to suppress CMV and help to guide the selection of antiviral treatment for
CMV infection.
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VALIDATION OF MOLECULAR VARICELLA ZOSTER DETECTION FROM
CLINICAL WHOLE BLOOD SAMPLES

E. Mwangi', M. Mentel', R. Hengartner’, S. Wisowaty’, S. Jung?;
'Children's Hospital Colorado, Aurora, CO, United States, >Children's
Hospital Colorado, Denver, CO, United States

Background: Varicella-zoster virus (VZV) causes 2 clinically distinct
diseases: varicella (chickenpox, primary infection) and herpes zoster
(shingles, reactivation). VZV has dissemination potential, especially in
patients with impaired cellular immunity, and may be detectable in whole
blood (WB) prior to rash onset and throughout incubation period (1). The goal
of this study was to determine performance characteristics of VZV detection
from clinical WB samples, involving a full validation with analytical and
clinical studies. Methods: Real-time PCR for VZV detection was performed
using the Simplexa™ VZV Swab Direct assay on Diasorin LIAISON® MDX
analyzers. Performance characteristics were established using LOD,
reproducibility, cross-reactivity, specimen storage, reference interval, and
accuracy studies. Results: For analytical studies, 3/4 analyzers displayed a
LOD of 500 cp/mL; LOD of 1 instrument was 5,000 cp/mL, discordance not
further scrutinized yet considered acceptable. Reproducibility testing
showed acceptable precision across the 4 instruments over 5 days of testing
by 2 technologists. No cross-reactivity was observed against 7 viruses, 2
bacteria, and 1 yeast. VZV was detected after specimen storage standard
laboratory conditions. For clinical studies, 0/20 randomly selected residual
WB samples were positive for VZV. There was 100% overall agreement
compared to testing at an independent laboratory. Conclusions:
Performance characteristics were acceptable for clinical WB VZV detection
as an FDA-modified source using VZV Swab Direct assay on MDX analyzers at
CHCO.
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THE ROLE OF EPSTEIN-BARR VIRUS PERSISTENCE IN HUMAN HEART
DISEASE

A. Kloc, A. P. Pentela;
University of New Haven, West Haven, CT, United States

Background: Heart disease is the leading cause of death in the United
States. The heart can be infected by viruses, which may lead to an
inflammatory condition known as myocarditis. Chest pain, breathing
difficulty, and irregular heartbeat can all be symptoms of myocarditis.
Previously, Epstein-Barr virus, a member of the Herpesviridae family, has
been shown to cause heart inflammation. The Epstein-Barr virus infection is
very common among the population and it causes mononucleosis, which is
characterized by fever and a sore throat. Most infections occur during the
course of childhood; yet, the virus is never eliminated from the body, and it
persists in a latent state with little viral replication. However, stress, disease,
or a compromised immune system can cause viral reactivation and a new
onset of symptoms. Acute cases of Epstein-Barr virus-induced heart
inflammation have been previously associated with the presence of
lymphocytic infiltrates and a T cell marker CD4sR0. The disease severity and
outcome vary among patients, and in some cases symptoms can resolve on
their own, whereas in others the heart becomes irreversibly damaged,
resulting in death. In addition to the acute infection, Epstein-Barr virus can
persistin the cardiac tissue; however, it is not known if this phenomenon can
damage the heart over time. Methods: In this study, frozen human heart
tissue samples were obtained from patients diagnosed with heart disease, as
well as from individuals who had no history of heart related issues (Gill Heart
& Vascular Institute, Kentucky). A total of 72 heart tissue samples derived
from 24 patients contained three different heart layers: epicardium,
myocardium, and endocardium. DNA was extracted from these tissue
samples using a standard protocol, followed by a PCR assay.

Results: We identified the Epstein-Barr viral genome in multiple heart tissue
samples analyzed to date. The PCR products were verified using Sanger
Sequencing, and confirmed as Epstein-Barr virus. Ongoing studies are
focused on the assessment of Epstein-Barr virus mRNA transcripts in the
human heart tissue, and subsequent comparison of these transcripts in
samples derived from patients who suffered from heart disease to negative
controls. Conclusions: The events that control the initiation and
development of cardiac disease after viral infection remain undefined, which
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may negatively affect patients’ outcomes. Assessing Epstein-Barr virus
persistence in the human heart tissues may help us better understand the
features associated with virus-induced heart disease.
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CLINICAL COMPARISON BENCHMARKING STUDY FOR THE DETECTION
OF HSV-1, HSV-2, AND VZV ACROSS COMMERCIALLY AVAILABLE
MOLECULAR TESTING PLATFORMS

C. Cregan’, T. Edwards", C. Foust', J. Gudde’, A. Wilson', S. Young?, S.
Reddy?, K. King*;

"MRIGlobal, Kansas City, MO, United States, 2MRIGlobal, Gaithersburg, MD,
United States, *Quidel Corporation, Leawood, KS, United States, “Quidel,
Albany, OH, United States

Alpha herpesviruses are a subgroup of viruses within the Herpesviridae
family, which includes herpes simplex virus type 1 (HSV-1), herpes simplex
virus type 2 (HSV-2), and varicella-zoster virus (VZV). These viruses are
primarily transmitted through direct contact with infected secretions or
lesions during active viral shedding. An estimated 67% of the global
population under 50 are seropositive for HSV-1 and approximately 12% are
positive for HSV-2. HSV-1 infections typically manifest as cold sores or fever
blisters around the mouth, while HSV-2 infections primarily present with
painful sores or blisters in the genital area. Varicella-zoster virus (VZV)
causes chickenpox, primarily in children and young adults, with
approximately 140 million cases worldwide each year. Because these
infections often present similarly, differential diagnosis of lesions is crucial
in clinical settings. Here we describe a benchmarking study conducted by
MRIGlobal to evaluate the performance of the recently launched Savanna
HSV 1+2/VZV Assay (QuidelOrtho), an FDA-cleared rapid, automated,
multiplexed real-time PCR test for the simultaneous detection and
differentiation of HSV-1, HSV-2, and VZV DNA isolated from cutaneous or
mucocutaneous lesion swabs in transport medium. Savanna performance
was compared to the Simplexa HSV 1 & 2 Direct Kit, and Simplexa VZV Swab
Direct Kit (Diasorin) utilizing banked frozen cutaneous or mucotaneous
lesion swab specimens in transport media (NY Biologics) and previously
characterized by testing with Solana HSV 1+2/VZV (QuidelOrtho), Fifteen
(15) HSV-1 positive, fifteen (15) HSV-2 positive, fifteen (15) VZV positive, and
fifteen (15) specimens negative for all three analytes were selected for
comparison testing. For the 60 specimens tested, we observed 98.3.%
(58/59) and 96.6% (57/59), and 100% (58/58) concordance for HSV-1, HSV-2,
and VZV, respectively, across Savanna and Simplexa assays. Comparative
analysis for one specimen tested for HSV-1/HSV-2 and two specimens
tested for VZV could not be completed due to invalid results. Consisting of a
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self-contained, single-use assay cartridge, the Savanna HSV 1+2/VZV Assay
required no sample or reagent preparation and provided results in less than
25 minutes. The Simplexa assays allowed for up to 8 samples per run,in
single-use reaction mix vials, with results provided in 60 minutes. The
Savanna HSV 1+2/VZV Assay demonstrated excellent performance in this
benchmarking study compared to widely used molecular diagnostic tests,
with the potential for use at the point-of care.
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A CASE OF HERPES SIMPLEX VIRUS TYPE 1 PNEUMONITIS IN AN
IMMUNOSUPPRESSED PATIENT

C. Whittington’, ). Markantonis?;
TECU Health Medical Center, Greenville, NC, United States, 2East Carolina
University, Greenville, NC, United States

Introduction: Respiratory infections due to herpes simplex virus can be seen
in critically ill patients especially in immunosuppressed individuals and those
requiring prolonged intubation with mechanical ventilation. It is associated
with high morbidity and mortality. Case Report: A 52-year-old female with
metastatic carcinoma was admitted for acute hypoxic respiratory failure
requiring intubation and septic shock due to aspiration pneumonia.
Cytopathological examination of a bronchial alveolar lavage sample obtained
at admission revealed cells with cytopathic changes consistent with a herpes
virus infection. DNA of Herpes Simplex type 1 was detected from PCR
performed on blood. The patient was started on intravenous acyclovir for
antiviral therapy. Subsequent bronchoscopies during the admission
confirmed resolution of herpes pneumonitis. The patient developed other
infectious complications (bacterial and fungal) during the admission and her
respiratory status never improved. She was eventually discharged to hospice
care. Discussion: We describe a case of herpes pneumonitis with viremia in
an immunosuppressed patient diagnosed by cytopathological examination
and confirmed by molecular testing of her blood. Careful examination of
pulmonary cytology samples for viral cytopathic effect is key for diagnosis of
herpes pneumonitis. Detection of viral DNA in respiratory samples without
corresponding cytological findings may represent detection of viral DNA
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shedding in latent infections and not active viral replication.
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Figure 1. Photographic images (100x, oil
immersion) of the Papanicolaou stain of the
monolayer preparation of BD SurePath™
liquid-based cytology collection of the
bronchial alveolar lavage. Images A-C
showing the characteristic cytopathic effects
of herpes simplex virus (the three M’s):
multinucleation, margination of chromatin
and nuclear moulding. Image D reveals a
“Cowdry type A” nuclear inclusion.
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A DROPLET DIGITAL PCR ASSAY DISTINGUISHES HUMAN
PAPILLOMAVIRUS TYPES 6 AND 11 IN RESPIRATORY SPECIMENS FOR
CLINICAL TESTING OF PATIENTS WITH RECURRENT RESPIRATORY
PAPILLOMATOSIS

A. Riddle, K. Wikenheiser-Brokamp, S. Roy;
Cincinnati Children's Hospital Medical Center, Cincinnati, OH, United States

Background: Human papillomaviruses (HPV) are endemic with global
distribution that include over 300 identified genotypes. HPV infects
epithelial cells throughout the human body and causes several distinct
diseases. Most types lead to various cutaneous and genital warts, and
others, such as HPV-16 and HPV-18, harbor a high risk for oncogenesis. In
fact, the presence of HPV is considered necessary for the development of
cervical cancer. Low-risk HPV types 6 and 11 are extremely common in
lesions of condyloma acuminata (genital warts) and recurrent respiratory
papillomatosis (RRP), where papillomas cause obstruction of the respiratory
tract and are primarily treated by surgical removal. In cases of juvenile-onset
RRP, HPV-6 is more common, while HPV-11 is associated with earlier age of
onset and the need for surgical intervention, as well as increased risk of
malignancy. These distinctions make HPV subtyping critical in guiding
clinical management to improve patient outcomes. However, clinical testing
for low-risk HPV types is not recommended for cervical cancer screening
and is not widely available in a format that can specifically identify viral
types present in patient samples. Methods: A multiplex droplet digital
polymerase chain reaction (ddPCR) assay targeting the major capsid protein
L1 gene was validated on the Bio-Rad QX200 AutoDG Droplet Digital PCR
System. Results: Sixty-four residual formalin-fixed, paraffin-embedded
tissue specimens from the respiratory tract exhibited 100% correlation

with in situ hybridization and type-specific PCR results obtained by other
laboratories. Oligonucleotides showed no cross-reactivity with several other
pathogens, including HPV-16 and HPV-18, nor was competitive inhibition
evident between HPV types 6 and 11. Patient samples and WHO
International Standards demonstrated precision with <20% coefficient of
variability and analytical sensitivity of 1 copy per microliter.

Conclusions: To circumvent the limitations of current methodologies, a
sensitive and specific multiplex ddPCR assay for detecting and
distinguishing HPV-6 and HPV-11 was developed and implemented as a
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clinical test to accommodate an unmet need for better management of
patients with recurrent respiratory papillomatosis.
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PERFORMANCE OF AN AUTOMATED MEASLES VIRUS REAL-TIME RT-PCR
ASSAY FROM UPPER RESPIRATORY SPECIMENS USING THE PANTHER
FUSION

A. Rogers’, C. Montero?, S. Realegeno?, E. Marlowe';

'Quest Diagnostics, San Juan Capistrano, CA, United States, >Quest
Diagnostics, Foothill Ranch, CA, United States, *Quest Diagnostics Infectious
Disease, San Juan Capistrano, CA, United States

Background: Measles is a preventable, highly contagious, acute febrile
illness that remains an important cause of mortality and morbidity and public
health concern. According to the CDC there have been 11 outbreaks reported
to date in 2024 compared to 4 in 2023. The most common methods for
confirmation of acute disease are the detection of measles specific IgM
antibody in serum and measles virus RNA by real-time reverse transcription-
polymerase chain reaction (RT-PCR) in respiratory specimens. Here we
present a fully automated, laboratory developed RT-PCR test for the
detection of measles virus from upper respiratory specimens on the Panther
Fusion (Hologic) using the Open Access functionality. Methods: Samples
were tested using the Panther Fusion to fully automate extraction,
amplification, and target detection of a conserved region of the nucleoprotein
(N) gene of measles virus. Analytical performance parameters were
evaluated for sensitivity, reproducibility, specificity, and accuracy using
spiked samples, including throat and nasopharyngeal (NP) swab specimens
collected in transport media (VCM/UTM, M4, or Eswab). Positivity rates were
also evaluated for clinical specimens received for measles testing at Quest
Diagnostics, San Juan Capistrano from 2022-2023. Results: The limit of
detection (LoD, 95% detection rate) was 300 cp/mL for throat and NP swabs
in VCM/UTM and M4 and 500 cp/mL in Eswab. The percent coefficient of
variation (CV) of the Ct values from both within-run and between-runs was
less than 7.5%. A specificity panel of other pathogens that are related, or that
can produce similar symptoms, to measles showed no cross-reactivity,
which was consistent with a comprehensive sequence alighment to the
assay oligos. Accuracy was 100% concordant between observed and
expected results. Analysis of positivity rates of clinical specimens received
for measles RT-PCR testing during 2022 and 2023 were 7.1% and 5.9%,
respectively. Conclusions: Assessment of a fully automated, laboratory
developed test for detection of measles virus RNA in upper respiratory
specimens showed excellent performance. Use of an automated, high-
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throughput RT-PCR method allows for timely, reliable results, which may
support the detection of cases associated with outbreaks, community
transmission, or vaccine derived cases.
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INCREASING ENTEROVIRUS SURVEILLANCE WITH THE EVER-CHANGING
VIRUS - CHALLENGES AND OPPORTUNITIES

S. Rogers, T. Ng, B. Emery;
Centers for Disease Control and Prevention, Atlanta, GA, United States

Background: Enteroviruses (EV) cause a spectrum of human diseases
including encephalitis, aseptic meningitis, acute flaccid paralysis,
undifferentiated rash, neonatal sepsis-like illness, respiratory and enteric
illnesses. In the United States, the primary cause of viral meningitis is EV
infection. Type determination of these viruses is essential for outbreak
investigations, molecular epidemiology, and virologic studies, with
identification generally achieved by viral protein 1 (VP1) sequencing.
Enteroviruses infect over 30 million people per year in the United States US),
resulting 30-50,000 hospitalizations. In the US, the primary cause of viral
meningitis is enterovirus infection. Enteroviruses encompass over 100 types;
to distinguish these types, disease surveillance and epidemiology rely on
molecular tests. As enteroviruses constantly change, viral divergence could
present challenges for molecular surveillance. Methods: In early 2023,
several patient specimens with clinically significant cases with central
nervous system diseases were submitted to the Centers for Disease Control
and Prevention (CDC) for testing. These specimens tested positive using a
pan-EV real-time reverse transcription PCR (rRT-PCR) with low cycle
threshold (Ct) but failed to generate VP1 typing sequence by a subsequent
PCR-Sanger typing assay. Results: Troubleshooting experiments revealed
that this lineage of enterovirus - a divergent strain of coxsackievirus B4 -
underwent normal genetic drift such that the genetic sequence resulted in
sub-optimal primer binding of the typing PCR. Data suggest that the primers
used for VP1 typing bind internally to the targeted typing window, resulting in
lower-than-expected amplicon size. PCR with gradient annealing
temperatures showed that a lower (<5°C) annealing temperature was able to
restore primer binding, yield VP1 typing. We also performed whole genome
sequencing to confirm the virus identity. Conclusions: These results
highlight the importance of constant monitoring of enterovirus sequence
divergence and assay performance. CDC is leading initiatives to expand
enterovirus surveillance in the US.
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EXPLORING THE PROVIRULENCE IMPACT OF DI-2-ETHHYLHEXYL
PHTHALATE ON COXSACKIEVIRUS B3 DISSEMINATION VIA
EXTRACELLULAR VESICLES

R. Kordbacheh', M. Ashley’, S. Chatterjee’, J. Sin?;
'"THE UNIVERSITY OF ALABAMA, Tuscaloosa, AL, United States, 2Northport,
AL, United States

Background: Coxsackievirus B3 (CVB3) is a positive-sense RNA virus and a
member of the Picornaviridae family. CVB3 typically causes mild or
asymptomatic infections with symptoms including cough, rash, and fever;
however, it can also cause severe diseases such as pancreatitis, myocarditis,
and meningo-encephalitis. Very young children are particularly susceptible
to severe CVB3-mediated illness. Itis currently unclear what genetic or
environmental factors dictate the severity of CVB3 diseases. Di(2-
ethhylhexyl) phthalate (DEHP) is a common plasticizer frequently used to
make hard plastics more flexible in plastic food packaging, cosmetics, and
also medical equipment such as blood bags and tubing. Clinical exposure to
DEHP chemicals has been shown to induce mitochondrial dysfunction and
have negative implications on human health. Methods: We found that DEHP
at 40 ug/mL has proviral effects on CVB3 infection. Cells were treated with
DEHP for 24 hours and infected with enhanced green fluorescent protein-
expressing CVB3 (EGFP-CVB3). Fluorescent images showed increased CVB3
infection after 24 hours. Cells were harvested and viral capsid protein (VP1)
was detected via western blot analysis. extracellular media was collected for
plaque assay and extracellular vesicle (EV) isolation to detect viral

egress. Results: We have previously shown that CVB3 can subvert the
mitophagy pathway during infection and hijack mitophagosomal membranes
to escape the host cellin released EVs. Our preliminary data show that DEHP
treatment in human cervical cancer cells (HeLa) and mouse cardiomyocyte
cell lines (HL-1) enhances CVB3 infection as evidenced by increased VP1 in
whole cell lysates and higher viral titers in cell media. Moreover, our results
indicate that DEHP significantly increases the rate of infectious EV release.
Furthermore, DEHP can increase reactive oxygen species (ROS) production
and oxidative stress and CVB3 infection not only induces ROS accumulation
but ROS also enhances viral replication. We have seen that mitochondria-
targeted antioxidant (mito-TEMPO) decreases CVB3 infection mediated by
DEHP and inhibits viral release from the cells, so DEHP may be causing
oxidative damage to exacerbate CVB3 infection. Conclusions: DEHP could
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be one of the environmental factors that exacerbates CVB3 infection and
increases viral shedding through the EVs. Further studies on how DEHP
enhances CVB3 infection and determining how to inhibit DEHP-mediated
proviral pathways will help to develop novel strategies to treat CVB3
infection.
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BASELINE DENGUE NS1 ANTIGEN AND IGM ANTIBODY ELISA INDEX
VALUES FOR PREDICTION OF CLINICAL SEVERITY OF DENGUE INFECTION
IN CHILDREN- AN OBSERVATIONAL STUDY

S. Nandwani, N. Dwivedi, N. Perween, D. K. Sahu, B. K. Bhakhri;
POST GRADUATE INSTITUTE OF CHILD HEALTH, NOIDA, India

Background: Worldwide, Dengue infections are currently one of the most
rapidly emerging Viral infections, with 390 million infections every year
causing significant morbidity & mortality. Currently, there are no laboratory
biomarkers available to predict the severity of Dengue fever. This study
attempts to evaluate the possible utility of Dengue NS1 antigen and IgM
antibody ELISA index values as early biomarkers for predicting and prioritizing
children likely to develop severe Dengue. Methods: The study was conducted
at the Department of Microbiology, Postgraduate Institute of Child Health,
Noida, a tertiary care pediatric hospital, with a retrospective (January 2018 to
December 2020) and prospective arms (January 2021 to December 2021). The
study included children up to 18 years clinically suspected of Dengue
infection and tested positive by Dengue NS1 Ag and/or IgM Ab ELISA at the
time of presentation. Patients were categorized into non-severe and severe
Dengue as per WHO criteria. Severity was correlated with Dengue NS1 antigen
and IgM antibody ELISA index values. Results: Out of 8708 samples received,
1865 (21.4%) tested positive by either Dengue NS1 Ag or IgM Ab ELISA. The
annualincidence of Dengue in children reporting to our institute varied from
7% to 24.5%. Highest cases were seen in children more than 10 years (49.7%).
61.2% (230/376) of patients had non-severe dengue, and 38.8% (146/376)
developed severe dengue infection. A significant correlation (p-value= 0.0007)
was found between Dengue NS1 Ag ELISA index values and severity of illness.
66% cases with an index value of more than 10.6, developed severe Dengue
compared to only 37% with index values less than 3.5. There was also a
significant correlation (p-value = 0.0007) between the Dengue NS1 Ag index
values and the requirement of platelet transfusion. There was a significant
correlation between the Dengue NS1 Ag (p-value = 0.000017) and IgM Ab (p-
value = 0.0004) index values and the duration of hospital stay. No significant
correlation was found between Dengue IgM Ab ELISA index values and the
severity of illness or requirement for platelet transfusion or duration of illness
in children. Conclusions: A higher Dengue NS1 Ag ELISA index value could be
used as an early diagnostic biomarker to predict the severity of disease,
requirement of platelets, and duration of hospital stay in children. This could
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be used as an alert by clinicians in resource-limited settings to prioritize these
patients with possible development of severe Dengue in the future.
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GENOTYPIC CHARACTERIZATION OF CHIKUNGUNYA VIRUS IN FEBRILE
CHILDREN WITH RASH

C.Oo;
University of Medicine, Yangon, Myanmar

Background: Chikungunya fever is a febrile viral illness that has been
associated with frequent outbreaks in tropical countries of Africa and
Southeast Asia. Reemergence of chikungunya virus of the
East/Central/South/African (ECSA) genotype began in Kenya in 2004 and
during 2005-2010, the genotype spread to Comoros, Madagascar, Reunion
Island, India, Sri Lanka, Singapore, Thailand, Malaysia, Myanmar, China and
Italy. Nowadays, chikungunya has been identified in over 60 countries in
Asia, Africa, Europe and the Americas. A study aimed to assess the
occurrence rate and current circulating genotype in febrile children with rash
in Mandalay, Myanmar. Method: Hospital based descriptive study on 101
dengue negative serum samples were investigated. Only 2 ml of blood was
collected and samples were transported to the Microbiology Section,
Mandalay General Hospital where sera were separated, tested to exclude
recent dengue infection and stored at (-20°C). Then, the samples were
transported in cold chain from Mandalay to Quality Control Division,
Department of Medical Research (DMR), Yangon. The samples were stored
at -80 C at DMR, Yangon, for detecting chikungunya infection EUROIMMUN
Chikungunya IgM ELISA kit (GERMANY) was used. Viral RNA was extracted
using the QlAamp viral RNA kit (QIAGEN, GERMANY) and then stored at -80
C. The extracted RNA was amplified by using one-step reverse transcription
PCR. The amplified products were run for gel electrophoresis. The positive
RT-PCR samples were proceeded to gene sequencing by using ABI 3500XL
Genetic Analyzer (USA), Exo SAP-IT PCR Clean up Kit (USA). Phylogenetic
analysis was done by neighbour-joining method and the Kimura-2 parameter
model. Result: When 101 dengue negative serum samples were tested with
ELISA, 7 samples (6.9%) were seropositive for chikungunya IgM antibodies.
Nine samples (8.9%) were positive for CHIKV by RT-PCR. The proportion of
CHIKV infection in this study was 15.8% and phylogenetic analysis revealed
that the circulating CHIKV belonged to East/Central/South/African (ECSA)
genotype. Conclusion: The proportion of CHIKV infection had increased
three times from 2010 and the genotype was the same as 2010 strain but
lack A226V mutation. An understanding of chikungunya occurrence and
genotype from this study would be beneficial to epidemiologic surveillance
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and promoting community awareness on protection of mosquito-borne viral
disease. Hopefully, the finding of current genotype strain would also aid
information in planning of future vaccine development.
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DEVELOP AN ANIMAL MODEL FOR CHIKUNGUNYA VIRUS (CHIKV)
INFECTION IN HEART

S.-U. Karim;
The University of Southern Mississippi, Hattiesburg, MS, United States

Background: In 2022, various regions across the Americas reported a total
of 273,685 cases of Chikungunya virus (CHIKV), with documented
involvement of cardiovascular diseases (CVD). The pathogenesis of
cardiovascular disease (CVD) caused by Chikungunya virus is not well
studied and there are no specific treatments for CHIKV infection.

Methods: The study involved working with live Chikungunya virus (CHIKV) in
Biosafety Level 3 (BSL3) facilities. CHIKV was grown in Vero cells and
measured using plaque assay. RNA was extracted from infected cells and
tissues, followed by quantitative real-time PCR (QPCR) to detect CHIKV and
inflammatory cytokines. Results: This study investigates the susceptibility
of Chikungunya virus (CHIKV) in heart of C57BL/6 mice of varying ages and
interferon (IFN) statuses. Wild-type (WT) mice heart displaying resistance to
CHIKV beyond 7 weeks, low susceptibility at 3 to 7 weeks, and notable
susceptibility at 1 week of age. Severity of infection in young WT (3 weeks
old) mice were further investigated and rapid decline in viral load was
observed in heart and spleen of young mice from 2-day post-infection (dpi)
onwards, emphasizing an efficient rapid viral clearance in WT young mice.
Both interferon a/B receptor deficient homozygous (ifnar1”) and interferon
a/B/y receptor deficient homozygous (ifnag”) mice displayed heightening
viral severity in the heart, while heterozygous counterparts

(ifnar1*~ and ifnag*") exhibited restored immunity after 1 dpi, indicating the
crucialrole of IFN in CHIKV protection. Survival analysis underscored the
significance of IFN in preventing CHIK-induced mortality with the 100%
mortality in both ifnar1” and ifnag” mice by 3 dpi and 100% survivality in
WT, ifnar1*~ and ifnag"- mice. Heart tropism revealed no significant
differences in heart weight-to-body weight ratio at earliest time point (1 dpi)
amongst different group of mice. Flow cytometry results revealed the
presence of highest immune cell infiltrates, particularly neutrophils,
monocytes, and leukocytes in ifnar1*” mice, followed by ifnag*”, compared
to WT, highlighting the crucial role of immune cells in determining the
cardiac diseases severity. The presence of pro-inflammatory cytokines
suggests possible immune cell mediated damage in the heart.
Conclusions: This study sheds light on age-related susceptibility, IFN
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mediated protection, and role of innate immunity during CHIKV infection in
mice model.
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EXPOSURE OF HUMANS TO NON-ENDEMIC ARBOVIRUSES
(ALPHAVIRUSES) IN COSTA RICA ASSESSED FROM SAMPLES
COLLECTED IN AREAS WITH CONTRASTING LEVELS OF DENGUE
ENDEMICITY

E. Corrales-Aguilar’, A. Valles-Morera’, T. Murillo", J. Alfaro?, M. Alvarado?,
G. Prado-Hidalgo?;

"Research Center for Tropical Diseases CIET, San Jose, Costa Rica, *Blood
Bank, Clinic Laboratory University of Costa Rica-Hospital del Trauma, San
Jose, Costa Rica, *Talamanca Healthcare Center, Costa Rican Social
Security Fund (CCSS), Limon, Costa Rica

BACKGROUND Arboviruses, viral infections transmitted by arthropods,
represent a global public health challenge. They affect humans and
vertebrates. Flaviviruses and Alphaviruses such as Dengue, Chikungunya,
and Zika are prevalent in the tropics. Lack of diagnostic protocols and
presence of asymptomatic infections complicate confirmatory diagnostics
and control. Other Alphaviruses can cause severe outbreaks, but they are
usually misdiagnosed as dengue infections. METHODS Serological
techniques are crucial for determining previous exposure to these viruses. A
serological study using PRNT comparing sera collected during 2022 and
2023 from an area with high endemicity of dengue and a low endemicity of
dengue to elucidate the putative circulation of VEEV and EEEV was

done. RESULTS The results of PRNT 50% against VEEV and EEEV were
compared in human samples from Hone Creek, Talamanca (an area of high
endemicity for DENV-1), and samples from the GAM (an area of low
endemicity) from the Blood Bank of the Trauma Hospital, San José. Out of
259 sera from Hone Creek, 53 (20.5%) were identified in a screening as
positive for VEEV, with 40 (15.4%) showing truly neutralizing titers. In the
GAM, out of 367 sera, only 3 (0.8%) tested positive for VEEV in the screening,
with only 1 (0.3%) showing a true neutralizing titer. No sample was positive
for EEEV, and an indeterminate Alphavirus titer was low in both areas.
Results for other alphaviruses such as CHIKV and Mayaro are

pending. CONCLUSIONS This study underscores the global health
challenge posed by arboviruses, particularly in tropical regions where
Flaviviruses and Alphaviruses prevail. PRNT is essential for assessing
previous exposure to these viruses. The comparison of PRNT results
between high and low dengue-endemic areas shed light on the potential
circulation of VEEV and no circulation of EEEV. These findings indicate a
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higher prevalence of VEEV in the high-endemicity area, emphasizing the
importance of targeted surveillance, control measures and better
diagnostics.

47



Session Title:
Session Time:

Poster Board
Number:

Topic 1:

Publishing Title:

Author Block:

Abstract Body:

Poster Session and Exhibit Hall Reception: Tuesday

Tuesday, October 8, 2024, 4:30 pm - 6:30 pm
TRACK4-TUES-135

Track IV: Global Viruses (Dengue, Chikungunya, Ebola, Zika, Japanese
Encephalitis Virus, etc.)

MOLECULAR TOOLS FOR TICK-BORNE ENCEPHALITIS VIRUS AND
LOUPING ILL VIRUS

M. Curran-French', G. Slack’, S. Dent', R. Hewson?;
TUKHSA, Salisbury, United Kingdom, 2London School of Hygiene & Tropical
Medicine, London, United Kingdom

Background: Tick-borne encephalitis virus (TBEV) is endemic across
Europe, Asia and the Far East. TBEV can be subdivided into 3 main subtypes
Far-eastern, Siberian and European with decreasing pathogenicity
respectively. Since the first detection of TBEV in the UK in 2018, there have
been 2 probable human cases and 1 confirmed. Diagnosis of TBEV in the UK
is complicated by the endemicity of Louping ill virus (LIV) a closely related
flavivirus associated with infections in sheep, cattle red grouse and
occasionally humans. TBEV and LIV are diagnostically highly cross reactive
due to high sequence and structural similarities. In this work we developed
diagnostic assays able to distinguish TBEV and LIV and evaluated the use of
a LIV single round infectious particle-based (SRIP) vaccine. Methods: Based
on circulating genomes we designed a discriminatory qPCR assay using
locked nucleic acid probes. The sensitivity and specificity of the assay was
validated with virus reference standards and a synthetic RNA control. We
have also developed a non-infectious reporter virus platform that can be
used to discriminate between LIV or TBEV neutralizing antibodies. This
platform is based on a yellow fever 17D driven SRIPs. It incorporates either
the UK-TBEV or LIV prME envelope proteins and can be used at low (CL2)
containment. Following validation with known TBEV neutralization sera the
assay was used to screen (i) TBEV ELISA positive deer sera collected
throughout the UK and (ii) TBEV ELISA positive NHS blood transfusion
human sera. The immunogenicity of the LIV SRIP vaccine was assessed in
BALB/C mice for neutralising antibody and cytokine responses. Results: A
validated and sensitive gPCR assay was developed able to distinguish TBEV
from LIV. SRIP based neutralisation assays were able to identify TBEV
neutralising sera with the UK population as well as screening deer sera
across the UK. A potential LIV vaccine was shown to be safe in BALB/C mice
studies and evaluated for neutralising and innate immune

responses. Conclusions: Diagnosis of TBEV in the UK is important for
accurate public health responses, effective clinical management, and
precise surveillance. It enables targeted public health campaigns and
informs tick control programmes and policy-making. Additionally, it helps in
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distinguishing TBE from other neurological disorders, ensuring appropriate
patient care and community safety. It is important to replace the
discontinued whole inactivated LIV vaccine with a cheap, safe and effective
alternative to ensure the safety of the farmers and their livestock.
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UNDERSTANDING THE HOST REGULATORY CIRCUITS BEHIND HOST
DEFENSE AGAINST FLAVIVIRUS INFECTION

A. Scholl’, B. Gong?, B. Li", T. Fatima’', S. Afroj’, J. Xu?, S. De’;
'U.S. FDA, Silver Spring, MD, United States, 2U.S. FDA, Jefferson, AR, United
States

Background: Rising global temperatures are boosting vector (ticks,
mosquitoes) populations, leading to more vector-borne flavivirus cases
worldwide. It is well documented that human bodily fluids, tissues, and cells
can transmit flaviviruses. Flaviviruses such as West Nile Virus (WNV), Zika
(ZIKV) and Dengue (DENV) virus can remain in infected tissues for many
months, even when individuals are no longer viremic. Herein, we investigate
the molecular basis of the high tissue tropism exhibited by flaviviruses.
Methods: Vero (monkey) and SK-N-SH (human) cell lines exhibit cytopathy
in response to ZIKV but not DENV infection. Cells were infected with ZIKV-
MR766 and DENV3 strains at an MOl of 1. Post-infection, cells were
collected at various time points (Day 1, 3 and 5) to investigate
transcriptomic and protein level changes. RNA-seq was performed on the
NovaSeq 6000, and differential gene expression was analyzed using
DESeq2. Normalized RNA-seq data was visualized with IGV.

Results: Pathway analysis of RNAseq data revealed differential expression
of RNA processing factors following flavivirus infection. Transcript heatmaps
indicated that genes involved in nonsense-mediated decay (NMD), RNA
degradation, and the nuclear pore complex (NPC) pathways, which are a
part of RNA processing factors, are upregulated in a time-dependent
manner. Notably, our study found that ZIKV degrades specific NMD factors in
host cells, a mechanism not observed with DENV. These findings
demonstrate that flaviviruses employ a multifaceted strategy to manipulate
host defenses, impacting both transcript and protein expression.
Conclusions: We believe ZIKV, but not DENV, drives host cell cytopathy
through targeted protein degradation. We've identified potential biomarkers
of flavivirus infection and plan to test them via gRT-PCR on healthy donor
PBMCs infected with flaviviruses.
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SEROPREVALENCE OF MPOX INFECTION IN URBAN DWELLING MALES
AFTER A MAJOR OUTBREAK

A.Jassem’, G. Cortez’, |. Enriquez’, D. Luk’, T. Valadbeigy’, D. H. S. Tan?, M.
Singal’, A. Marquez?;

'British Columbia Centre for Disease Control, Vancouver, BC,

Canada, 2Unity Health, Toronto, ON, Canada, *University of British
Columbia, Vancouver, BC, Canada

Background: In British Columbia (BC), Canada, cases of mpox virus (MPXV)
infection continue to be sporadically diagnosed following a major outbreak
in 2022. The burden of mpox disease may be higher than estimated by
confirmed case counts owing to mild or non-specific presentations that do
not get tested. Our objective was to determine the seroprevalence of MPXV
infection and infection-induced immunity in a high-risk population a year
after the outbreak. Methods: The quantitative Meso Scale Discovery V-Plex
Orthopoxvirus Panel of vaccinia and MPXV virus antigens was evaluated
using residual serum samples from uninfected and infected individuals,
including participants likely vaccinated against smallpox (born before 1972)
and samples predating 2022. Imvamune vaccination status, day of symptom
onset, number of lesions at presentation, and HIV status was considered.
For serosurveys, we chose 1200 residual sera from males seeking syphilis
testing at four urban STl clinics in BC; 600 (100 syphilis screen positive) from
both July 2023 and January-March 2024. Results: The MPXV antigen E8L was
the most sensitive (93.4%) and specific (100%) based on a positivity cut-off
value of 1382 AU/mL. Imvamune vaccination status, the number of lesions,
and HIV status did not impact antibody level. To date, 596 and 253
serosurvey samples from 2023 and 2024 were tested, respectively. Overall,
28% of males were positive for anti-MPXV E8L antibodies, with a similar rate
between time periods and by syphilis status, but a higher proportion positive
in those born before 1972 (46 vs 23%). Conclusions: We were able to
validate a specific serological test for measuring previous MPXV infection.
Seroprevalence estimates of mpox a year and more after a major outbreak in
a non-endemic region revealed that a high proportion of males who seek
medical care in urban STl clinics have been infected to date. These findings
highlight the importance of serosurveys. Data linkage to Imvamune
vaccination status next will help to validate these findings.
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ANTIBODY DETECTION IN THE CONTEXT OF VACCINATION AGAINST
TICK-BORNE ENCEPHALITIS VIRUS USING A NEWLY DESIGNED ELISA

M. Sabalza’, S. Hohensee?, V. Borchardt-Lohdlter?, M. Brinkmann?, S.
Knebel?, N. Muigg?, J. Weiss';

TEUROIMMUN US, Mountain Lakes, NJ, United States, ?Institute for
Experimental Immunology, affiliated to EUROIMMUN Medizinische
Labordiagnostika AG, Lubeck, Germany.

Background: This study investigated seroconversion in human serum
samples between vaccine doses and after complete vaccination against
tick-borne encephalitis (TBE), which requires 3 vaccine doses for basic
immunization. Methods: Panel A contained single sera from 50 individuals
obtained after 21 vaccine dose against TBE. Panel B contained 54 sera from
9 individuals (6 per person) obtained before and after first and second
vaccine dose and 6 sera from one individual (#51) with sampling after
second and third vaccine dose. Samples were analyzed for anti-TBE virus
IgG antibodies using the newly designed ELISA. Results: Results of both
panels showed that the positivity rate for specific antibodies increased with
continued vaccination. 8 of 10 individuals from panel B had negative results
in the ELISA before the first dose and antibody titers above the cut-off after
the second, which then decreased again. Individual #51 had a high antibody
titer (>200 RE/ml) after the third dose, which corresponds to an antibody
level to be expected after completion of basic immunization. Individual #55
had specific antibodies before the first dose, which might be due to prior
infection with TBE virus or undocumented vaccination against

TBE. Conclusions: The observed antibody dynamics are plausible in view of
the ongoing vaccination and indicate the necessity of the third vaccine dose
for basic immunization. Overall, the data show that the ELISA is suitable for
both detection of specific antibodies and determination of immune status.
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MOLECULAR PROFICIENCY TESTING FOR FLAVIVIRUSES A MULTIYEAR
REVIEW

E. McCulloch, A. Ricketts, O. Donoso Mantke;
QCMD, Glasgow, United Kingdom

Background: There are several Flaviviruses which have significant public
health implications. Clinically, infection via mosquito bites are associated
with low fatality rates, however infection via blood, blood products and
organ transplantation are associated with severe infection and poor
prognosis. Accurate diagnhostic techniques are not only important for patient
management but also for screening for viruses in blood banks. This is
important in endemic areas and to identify donors traveling from endemic
areas. Here we discuss four studies on West Nile (WNV), Dengue (DV),
Yellow fever virus (YF) and Zika virus (ZV). Methods: QCMD distribute WNV,
DV, ZV and YF proficiency testing (PT) annually. Laboratory results for these
schemes submitted over the last five years are presented below. The panels
contained dilutions of different types of Flavivirus and specificity samples,
to allow the assessment of sensitivity and specificity. The panels are
distributed worldwide, and the results are collected through a dedicated
online reporting system, before being analyzed by QCMD to determine
laboratory performance and determine trends in analysis over time.
Results: While laboratory developed tests dominated in the early years
there has been an increasing shift towards commercial assays. Scheme
performance is robust with around 90% of labs correctly identifying
samples. In some schemes a clear differential in performance can be seen
with different viral serotypes. For WNV and ZV a performance difference for
samples containing the same viral load but different serotypes could be
seen of between 10 and 15%. The specificity performance of laboratories
has improved over time; however, 12% of laboratories incorrectly call the
specificity sample positive in the WNV PT scheme. A low false positivity rate
in true negative samples is consistent with other PT schemes provided by
QCMD. Conclusions: Due to increasing global travel and the change in
endemic regions for the mosquito vectors, it is important that laboratories
can accurately detect and differentiate between these pathogens, to provide
accurate diagnosis. Laboratories should be aware of the limitation of their
assays and perform their own validation and verification in line with CLIA,
ISO 15189 or their local accreditation.
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EVALUATION OF AN ARMORED DNA QUANTITATIVE STANDARD USING
FIELD-PORTABLE THERMOCYCLER AND REAL-TIME POLYMERASE CHAIN
REACTION (PCR) TEST FOR MONKEYPOX VIRUS (MPXV) DETECTION

N. Venkateswaran', A. Saunders’, S. Pfotenhauer’, D. Eveleigh?, E. FREW?,
W. M. Nelson’;

Tetracore, Inc., Rockville, MD, United States, ?Bio-techne, Austin, TX, United
States

Background: Several cases of Mpox have been reported since early May
2022 in non-endemic countries, and it continues to affect people around the
world to date. Monkeypox virus (MPXV), an enveloped DNA virus belonging to
the family Poxviridae, genus orthopoxvirus (OPXV), causes Mpox. MPXV has
two clades: clade |, formerly called Congo Basin lineage, and clade Il,
formerly called West African lineage. The initial symptoms of the disease are
Flu-like, fever, headaches, muscle ache, chills, exhaustion and eventually,
appearance of a rash that looks like pimples or blisters. It is essential to
identify the virus with accurate diagnostic tests such as PCR to take timely
medical countermeasures and prevent the spread of disease.

Methods: We have developed a field portable multiplex real-time PCR assay
with three sets of forward and reverse primers to target the MPXV genome
and one set to target DNA polymerase gene OPG 071 for non-variola OPXV. It
also includes exogenous internal control to monitor inhibition and human
RNase P reagents as endogenous internal control. We have previously
optimized and evaluated this assay on field portable T-COR 8™ for qualitative
detection of MPXV in lesion swab samples. This test does not require DNA
extraction, and we diluted the lesion swab extracts 4-fold and tested them
directly. We evaluated frozen Armored DNA Quant™ Mpox Non-Variola OPXV
(NVO) quantification control by half-log dilution from 500,000 copies per
reaction to 5 copies per reaction to determine the dynamic range of
detection. This MPXV control is harmonized with the NIST standard, contains
the gene targets for PCR tests, and is protected in a protein coat to mimic
the viral particle. Results: We detected 16 copies/reaction for MPXV and 50
copies/reaction for NVAR-OPXV. In this study, we tested serum and plasma
matrices for MPXV DNA detection. Pooled normal human plasma and serum
samples were procured from BEI resources and spiked at different levels
with the standard. We are evaluating lyophilized MPXV control to be used
with our integrated field-portable system. Conclusions: We conclude that
this positive control may be successfully used with Tetracore’s MPXV PCR
assay and field-portable T-COR 8 instrument. The lyophilized positive
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control can provide a valuable tool to train and perform proficiency testing in
remote and near-patient settings for MPXV detection.
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COMPARATIVE ANIMAL MODEL OF HUMAN LASSA VIRUS INFECTION
DURING PREGNANCY

H. Ly', J. S. Hatfield?, H. Murphy’, Q. Huang’, T. B. Rollman?, S. A.
Wernimont?, T. K. Morgan?, Y. Liang’, C. J. Bierle?;

"University of Minnesota, Twin Cities, St Paul, MN, United States, 2University
of Minnesota, Twin Cities, Minneapolis, MN, United States, *Oregon Health
Sciences Center, Beaverton, OR, United States

Background: Arenaviruses, including Lassa virus (LASV) and Junin virus
(JUNV), can cause severe and lethal arenaviral hemorrhagic fevers (AHF) in
West/South Africa and South America. LASV can cause spontaneous
abortion and maternal demise in nearly 90% of the cases. Unlike LASV and
JUNV that must be handled in A/BSL4 laboratory, Pichinde virus (PICV) is a
nonpathogenic arenavirus that was in vivo adapted to cause AHF-like
disease in guinea pigs and is therefore a good surrogate AHF model. We
sought to determine whether PICV can infect placental tissues in vitro and in
vivo and to assess the degrees of maternal and fetal disease severity.
Methods: Explanted term human placenta, trophoblast stem cells (TSCs),
and TSC-derived trophoblasts were used. Virus production in pregnant and
non-pregnant guinea pigs was assessed. Infected tissues were stained for
pathologic analysis, and RNAscope was used to assess the type and
location of the infected cells. RNA-Seq was used to determine the effect of
infection on host gene expressions. Results: PICV was found to efficiently
replicate in term human placental explants and caused dysregulated gene
expressions. Viremia were evidenced and stillbirth or fetal resorption was
also observed. Acute tissue inflammation and necrosis of placenta were
noted. PICV appeared to initially infect the parietal yolk sac epithelium,
decidual endothelium, and monocytes before spreading into the labyrinth.
The amnion and yolk sacs were also found to be infected.

Conclusions: These findings demonstrate the utility of PICV-infected guinea
pigs as a convenient surrogate model for studying disease pathogenesis
caused by AHF infection during pregnancy.
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AUTOMATING MANUAL MOLECULAR LABORATORY DEVELOPED ASSAYS

K. Uhteg', H. Mostafa?;
'"The Johns Hopkins Hospital, Baltimore, MD, United States, 2Johns Hopkins
Medicine, Baltimore, MD, United States

Background: High complexity Laboratory Developed Tests (LDTs) are widely
developed in laboratories to fill significant diagnostic and management
needs. Manual molecular testing with steps that include sample extraction,
manual set up of Polymerase Chain Reaction (PCR) assays, manual
analysis, and interpretation are still very common. Drawbacks of manual
molecular LDTs include increased turnaround time and hands on time and
likelihood for preanalytical, analytical, and postanalytical errors. To
overcome such limitations and increase the laboratory efficiency, we
evaluated Liaison MDX (Diasorin) workflow and assays for automating
selected manual LDTs. Methods: The Liaison MDX Direct assays are
automated and combine extraction, nucleic acids amplification, results
interpretation, and can be interfaced. Three assay targets (14 LDTs) were
newly developed or transitioned from our manual to Direct MDX workflow:
Cytomegalovirus (urine, amniotic fluid, sterile eyes), Toxoplasma

gondii (CSF, amniotic fluid, sterile eyes, whole blood), HSV1/2 (BAL, plasma,
sterile eyes) and VZV (sterile eyes). The Liaison MDX Direct assays workflow
includes pipetting primary samples and reagents (50 uL each) into an 8 well-
disc. Runtime is about 60 minutes. Results: One of the biggest impacts of
switching from our manual workflow to the Liaison MDX Direct assays was
the time savings. Manual LDTs took an average of 4.5 - 6 hours, while the
workflow for the Liaison MDX Direct was, in average, 1.5 hours, decreasing
the hands-on time needed. The sensitivity for the manual vs automated LDTs
was comparable for most of the assays, although the decreased sample
input volume of the Liaison MDX may have accounted for some of the
decrease in sensitivity of some assays (average increase in LOD of 16.74
IU/mL for manual versus < 204 |U/ mL for automated). All assays showed
100% reproducibility and overall agreement of 100%.

Conclusions: Validating LDTs in our laboratory has allowed us to offer in
house testing for samples which would otherwise be sent out. Automating
manual LDTs can improve efficiency, decrease the assays’ hands on time,
increase reproducibility of results and decrease hands on and turnaround
time.
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FROM RESISTANCE TO RESOLUTION: EFFECTIVE MANAGEMENT OF
NUCLEOSIDE ANALOG-RESISTANT HSV WITH PRITELIVIR

a. hamdan, b. chow, A. Strand;
Tufts Medical Center, boston, MA, United States

Background: Herpes simplex virus (HSV) infections pose significant
challenges, especially in the setting of nucleoside analog resistance (NAR)
which are more common in immunocompromised individuals. This
resistance is primarily due to mutations in thymidine kinase (TK) or
deoxyribonucleic acid (DNA) polymerase. In addition to
immunosuppression, risk factors for NAR include recurrent HSV infections
and long term or suboptimal acyclovir exposure. The possibility of NAR HSV
should be considered when lesions persist, or new lesions develop despite
appropriate therapy. Treatment options for NAR HSV include foscarnet and
cidofovir with ongoing exploration of hewer agents such as pritelivir.

Case Presentation: A 32-year-old male with a complex medical history
including Wiskott Aldrich syndrome, hypogammaglobulinemia (on monthly
intravenous (IV) immunoglobulin (IG)), and acyclovir-resistant/foscarnet-
sensitive HSV-1 eczema herpeticum on IV cidofovir via a subclavian vein
catheter and oral valacyclovir presented to the hospital with systemic
symptoms and worsening diffuse painful vesicles. The patient was
diagnosed with methicillin sensitive staphylococcus (MSSA) bacteremia
from a catheter associated bloodstream infection (CLABSI), MSSA
pneumonia, and eczema herpeticum. He was managed with foscarnet, IVIG,
antibiotics and line exchange which initially improved his condition. His
course was complicated by fever and new diffuse vesicular lesions while on
foscarnet. Phenotypic resistance testing revealed acyclovir and foscarnet
resistant HSV. He was trialed on topical trifluridine compound and oral
valacyclovir without improvement. Pritelivir was then started via expanded
use protocol resulting in complete resolution of his lesions after two weeks
of therapy. Discussion: Pritelivir is active against HSV-1 and 2 and works by
inhibiting viral DNA synthesis via inhibition of the viral helicase-primase
complex independent of viral TK activation. Pritelivir has been shown to be
more potentin vitro and more efficacious in vivo against HSV-induced
disease in various animal models compared with nucleoside analogs. Wald
et al. showed higher efficacy of pritelivir in inhibiting viral shedding
compared to valacyclvoir. Conclusions: Pritelivir is a promising therapeutic
option for NAR HSV infections.
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ENHANCING VSV FOR ONCOLYTIC VIRUS THERAPY: ATRANSCRIPTOMIC
APPROACH TO DECIPHER PRIMED RESISTANCE BY SOME PROSTATE
CANCER CELLS

A. Abdelmageed Ahmed’, R. Osborn?, S. Dewhurst’, M. Ferran?;
"University of Rochester School of Medicine, Rochester, NY, United
States, 2Eli Lilly and Company, Indianapolis, IN, United States, *Rochester
Institute of Technology, Rochester, NY, United States

Background: Vesicular Stomatitis Virus (VSV) has been suggested for use as
an oncolytic agent, due to its wide host range and its ability to suppress host
antiviral responses. Conceptually, a good oncolytic agent is able to
selectively kill cancer cells while sparing normal healthy ones. It is believed
that antiviral signaling pathways are perturbed in most cancer cells,
rendering them susceptible to selective killing by VSV. However, some
cancer cells still retain an intact antiviral response and are therefore
“resistant” to oncolysis. Methods: Our previous work suggests NFkB-
dependent antiviral signaling responsible for the inherent resistance to VSV
in resistant human prostate cancer (PrCa) cells. Here, we follow-up our
previous findings with a transcriptomic approach (RNAseq) to identify
targets underlying resistance vs sensitivity in two well-established human
PrCa cell-lines (LNCaP and PC3 cells) infected with wild-type and mutant
VSV strains. Results: Our results show that the resistant cells (PC3) are pre-
armed with high expression of inflammatory genes in comparison to the
sensitive ones (LNCaP). Moreover, upon infection with VSV, PC3 cells exhibit
enrichment of several antiviral pathways and upregulation of multiple
antiviral and type-I interferon target genes (eg. IL6, IL1B, CXCL8). In addition
to multiple genes upstream of the NFkB pathway, these target genes are
perfect candidates for shRNA knock-down experiments. Conclusion:
Validation of such targets through functional confirmation would provide
another layer of confidence in the underlying cause of resistance to VSV in
PrCa cells. The significance of this research lies in understanding host
responses to VSV in cancer, and therefore paving the way to enhancing
VSV’s use as an oncolytic agent, especially for better customization of
individualized therapies.
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THE VIRUSES STRIKE BACK - A NEW CASE OF ACUTE HEPATITIS
AND LIVER FAILURE DUE TO ADENO-ASSOCIATED VIRUS TYPE 2
AND ADENOVIRUS F41 COINFECTION IN A PREVIOUSLY HEALTHY
CHILD, 2024

C. Match, R. Zhuo, S. Malhotra, G. Aldrovandi, S. Yang;
UCLA Health - UNITED STATES, CA, Los Angeles, CA, United States

Background: Starting in late 2021, clusters of severe acute hepatitis
were reported in children linked to infection with adeno-associated
virus type 2 (AAV2) and coinfection with helper viruses, most
frequently human adenovirus (HAdV) type 41, but also Epstein-Barr
virus (EBV), enterovirus A71, and/or human herpesvirus 6 (HHV6). The
increased wave of severe disease, not previously associated with
AAV2, was theorized to be caused by changes in the pattern of
acquiring common childhood infections due to the COVID-19
pandemic. More than 1000 suspected cases from 35 countries were
reported to the WHO, with an estimated 6% of patients requiring liver
transplantation and a 1.8% mortality rate. By the end of 2022, the
outbreak seemingly dissipated with no new reports of AAV2 associated
hepatitis. Methods: Here we present a new case from March 2024 of a
previously healthy 3-year-old girl with acute hepatitis and liver failure,
who required liver transplantation within days of symptom onset. To
identify the causative agent, we performed routine and research use
clinical microbiological assays including serology, histopathology,
PCR, and shotgun and amplicon-based next-generation

sequencing. Results: All routine serological and molecular tests for
viral hepatitis including A, B, C and E; cytomegalovirus, EBV, HHVE,
and SARS-CoV-2 were negative. We identified HAdV type 41 in the
patient’s whole blood but not in liver tissue or stool. AAV2 was
detected at high levels in the diseased liver, and in plasma prior to liver
transplantation. AAV2 became undetectable following transplantation,
correlating with the patient’s recovery. Conclusions: This case
supports previous findings identifying AAV2 in the presence of a helper
virus as the primary driver of hepatitis. This case serves as a warning
that the presentation of severe liver disease associated with AAV2
coinfection is not extinct. Clinicians should consider AAV2
coinfections on their differential for pediatric patients presenting with
acute hepatitis of unknown etiology. Clinical and public health
laboratories should be prepared with diagnostic assays to identify
additional cases. Continued epidemiological surveillance is essential
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to understand the etiological role of AAV2 coinfections in cases of
severe acute hepatitis of unknown etiology.
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RARE CASE OF AGAMMAGLOBULINEMIA DUE TO COMPLETE ABSENCE
OF B CELL IN A PERINATALLY TRANSMITTED HIV INFECTION

A.Yajaman', M. Venkatswamy’, R. Nagaraj', P. Mahadeva’, R. Kenchaiah', S.
G N?;
"NIMHANS, Bangalore, India, 2IGICH, Bangalore, India

Background: Early diagnosis and quick initiation of anti-retroviral therapy
(ART) is one of the key public health initiatives that has helped significantly
reduce the burden of new HIV infections in India and also prevent perinatal
transmission of the disease. Chronic HIV disease in the absence of ART can
bring about biological changes in the immune system exposing the person to
various opportunistic infections. Progressive, but incremental B-cell
dysfunction, followed by complete suppression of progenitors of B-cellsis a
rare immunological occurrence even in long-term treatment naive HIV
positive individuals. Methods: 24-month-old girl, born to non-
consanguineous parents, presented with failure to thrive and increasing
head circumference. Biological samples were collected and laboratory
tests, including serology, were performed as per standard clinical evaluation
protocol. Imaging studies were done to support a clinical diagnosis. Based
on the findings of evaluation, laboratory tests were also performed for her
parents. Results: Girl showed signs of small for date and was severely
malnourished. Imaging studies of the central nervous system indicated
cerebral toxoplasmosis. Screening for HIV was done as per NACO protocols
and was consistently negative. HIV-1 Viral Load was performed based on
radiological findings and the number of viral copies was more than 0.2
million. Screening for Hepatitis B and Hepatitis C was done, and they were
negative. Anti-toxoplasma antibodies in cerebrospinal fluid were
persistently negative on serial screening. Parents were screened for HIV, and
they were both positive for HIV-1 antibodies. A multi-parametric flow
cytometry was performed to evaluate proportions of B cells and was
performed in the NIMHANS flow cytometer facility in two different flow
cytometers and showed complete absence of B-cells. Genetic parameters
were negative for any congenital B-cell deficiency. Conclusions: Presenting
a rare case of perinatal transmission of HIV with opportunistic infection in a
terminally ill child showing complete absence of B-cells.
Agammaglobulinemic status meant antibody-based screening for HIV and
other opportunistic infections would be negative. Absence of any genetic
markers indicative of inherited B-cell disorders increases that the probability
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of complete suppression of B-cell progenitors due to long-standing HIV
infection which is a rare biological occurrence.
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MOLECULAR CHARACTERIZATION AND PHYLOGENETIC ANALYSIS OF
HEPATITIS C VIRUS (HCV) GENOTYPE 3A IN SWAT DISTRICT, PAKISTAN

M. Nasar;
COMSATS University Islamabad, Pakistan, Matta Swat, Pakistan

The clinical manifestations of infection with hepatitis C virus (HCV) range
from acute hepatitis to chronic liver diseases including liver cirrhosis and
hepatocellular carcinoma. HCV genotyping is vital for understanding
pathogenesis and developing treatment plans. A total of 664 blood samples
from patients referred for liver function tests (LFT) were collected from four
diagnostic laboratories in Swat District, Pakistan. Of the 664 blood samples,
327 (49.25) had serum glutamic-pyruvic transaminase (SGPT) levels of more
than 50U/L. These samples were analyzed for HCV antibodies using
immuno-chromatography (ICT). ICT-positive sera were further tested for
HCV RNA by PCR, and results revealed that 43 of the 282 ICT-positive
samples (15.25%) were positive for HCV RNA. Three out of the 43 HCV RNA-
positive samples were sent for sequencing for the NS5B region. All three
HCYV strains were classified into genotype 3 and sub genotype 3a. These
findings are indispensable in informing healthcare providers of the
prevalence of HCV genotypes in Swat district and thus contributing to better
management of the infection through the development of better treatment
plans. The findings are also important to develop health-related policies
with the aim of overcoming the burden of HCV in the country.
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SPINAL ADHESIVE ARACHNOIDITIS INIMMUNOCOMPROMSED PATIENT
HIV POSITIVE

B. Alkahhali;
Oman medical specialty board, Oman, Oman

Spinal adhesive arachnoiditis (SAA) is a rare and severe condition
characterized by persistent inflammation of the spinal arachnoid membrane
and its surrounding space. This inflammation can lead to scar tissue
formation, compressing nerves and causing chronic pain, weakness, and
even disability. Many patients with SAA eventually require wheelchairs due
to progressive weakness in their legs. Diagnosing SAA can be challenging
because its symptoms overlap with those of other spinal disorders, such as:
Spinal cord tumors, Cauda equine syndrome, Syringomyelia. Possible
infectious causes of SAA include tuberculosis and HIV. spinal arachnoiditis
has also been reported in both immunocompromised and healthy patients.
Careful evaluation is crucial. Early diagnosis and prompt treatment are
essential to manage SAA and prevent further complications. unfortunately, It
is an incurable disease that can cause minor to severe symptoms from
unexplained rashes to neurologic deficit. Important for practitioners to have
an understanding of this condition to help identify, treat, and hopefully avoid
this condition.in this case we are reporting a 27-year-old HIV positive man
developed severe adhesive Arachnoiditis after epidural anaesthesia for
haemorrhoidectomy. Initially, the patient Was admitted and misdiagnosed
as case of with lower limb cellulitis and managed with |V antibiotics then
discharged and he was fully mobilizing .one week later, patient was
attending the clinic for a review, found to be on a wheel chair and gave
history of back pain, bilateral lower limp humbness, sacral collection,
inability to walk within 3 days of discharge home associated with urinary
retention . He developed rapid, progressive paraplegia including other
manifestation of acute spinal cord compression. Patient underwent MRI
lumbar spine showed features suggestive of acute myelopathy, cauda
equine syndrome, large perisacral abscess seen with submascular
extension advised to drain abscesses. Attempted treatments included, IV
antibiotic, CT guided aspiration by radiology of the sacral collection and
physiotherapy were done but unfortunately the patient remains significantly
disabled. EMG: suggestive of acute diffuse denervation due to severe diffuse
axanopathy. In this case, both HIV infection and epidural anesthesia are
potential contributors to arachnoiditis, but definitive cause cannot be
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determined. This case highlights the challenge of diagnosing arachnoiditis
and the potential for rapid neurological deterioration.
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EVALUATION OF A MODIFIED HIV DIAGNOSTIC ALGORITHM UTILIZING
AN HIV NAT TO ELIMINATE THE HIV-1/HIV-2 DIFFERENTIAL
IMMUNOASSAY

T. Shates’, K. Kerns?, S. Realegeno’, M. Starolis?, E. Marlowe';

"Quest Diagnostics Infectious Diseases, San Juan Capistrano, CA, United
States, ?Quest Diagnostics Molecular Infectious Diseases, Chantilly, VA,
United States

Background: A multi-test algorithm is routinely used in HIV diagnosis. CDC
guidelines recommend an HIV-1/2 antibody/antigen immunoassay screen
that reflexes screen positives to an HIV-1/2 antibody differentiation
immunoassay. If negative or indeterminate antibody differentiation results
are observed, an HIV NAT (nucleic acid test) is used to confirm HIV status. A
modified algorithm in which a positive screen reflexes directly to an HIV NAT
could simplify the HIV testing algorithm. The objective of this study was to
compare the accuracy and turn-around time (TAT) of the current algorithm
versus a modified algorithm for diagnosis. Methods: A total of 392 positive
and negative remnant HIV specimens from routine testing were collected
from two Quest laboratories. Samples were excluded if there was evidence
of a previous positive HIV result. Samples were de-identified, then blind
tested using the cobas® HIV-1/HIV-2 Qualitative Nucleic acid test (Roche
Diagnostics). Results from the two algorithms were compared. Discordant
samples were further tested using the FDA-approved cobas® HIV-1
Quantitative assay (Roche Diagnostics). The TAT was compared between the
two algorithms by assessing analytical duration per assay at one testing site
and using times to simulate TAT for the modified algorithm. Results: The
median patient age was 39 years, 44% female (173/392), 55% male
(217/392), and 0.5% unknown (2/392). Positive percent agreement between
the two algorithms was 95.3% (181/190). Nine discordant results were
identified as HIV-1 positive by the current algorithm but negative by the
modified algorithm. Negative percent agreement was 100% (202/202). TAT
analysis demonstrated no significant difference (P>0.05) between the HIV
NAT versus estimated time for the modified algorithm. Conclusion: A
modified HIV-1 testing algorithm has demonstrated 97.7% overall agreement
with the current algorithm. Discrepant results are suspected to be from
previously diagnosed positive patients undergoing treatment and not
representative of new diagnoses. The absence of clinical history to confirm
past diagnoses or treatment regimens was a study limitation. The proposed
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algorithm would streamline HIV diagnosis by reducing the number of
confirmatory tests, particularly in cases of indeterminate or negative
antibody differentiation results and potentially capturing more acute cases.
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CHANGES IN HEMATOLOGICAL PARAMETERS FOLLOWING SIX MONTHS
OF ART IN GHANAIAN PLHIV

L. Annison’, H. K. Hackman', D. Owusu-Ababio?, S. Annison?, B. B.
Borteih?, G. Osei-Adjei’, S. Antwi-Baffour®;

"Accra Technical University, Accra, Ghana, ?Prampram District Hospital,
Prampram, Ghana, *Food and Drugs Authority, Accra, Ghana, “Center for
Scientific and Industrial Research, Accra, Ghana, *University of Ghana,
Accra, Ghana.

Background: Despite advancements in treatment, the global burden of
Human Immunodeficiency Virus (HIV) remains significant. Anti-retroviral
therapy (ART) has revolutionized the management of HIV, significantly
improving the quality of life and life expectancy for individuals with HIV
infection. However, the impact of ART on haematological parameters, which
are critical indicators of overall health and immune function, is not fully
understood. This study aimed to assess the changes in haematological
parameters after six months of ART treatment among a Ghanaian cohort of
people living with HIV (PLHIV). Methods: A cross-sectional study was
conducted involving 268 HIV-positive patients attending an ART clinic at a
district hospital in the Greater Accra region of Ghana. Venous blood
samples were collected and analyzed for various haematological
parameters pre-ART and post-ART initiation, including white blood cell
(WBC) count, red blood cell (RBC) count, haemoglobin (HGB) levels,
haematocrit (HCT), and platelet (PLT) count. The data were analysed using
SPSS version 20.0, with significant differences assessed at a p-value of
<0.05. Results: The study revealed significant improvements in several
haematological parameters after ART initiation. The mean WBC count
increased from 6.08 = 2.26 x 10"9/L pre-ART t0 6.32 + 1.78 x 10"9/L post-
ART, suggesting enhanced immune response. Likewise, RBC count showed a
significant increase from 4.33 £ 0.59 x 10*12/L to 5.55 £ 5.77 x 10*12/L post-
ART, indicating improved oxygen-carrying capacity. HGB levels and HCT also
exhibited significant increases, reflecting the improvement of anaemia
associated with HIV infection. Additionally, PLT count increased from 234.2
+ 86 x 1079/L to 252.9 + 69.8 x 1079/L, indicating improved clotting function.
Conclusions: The study concludes that ART improves haematological
parameters and immune function in HIV treatment-naive patients after six
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months of ART treatment.
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FALSE POSITIVE HEPATITIS B SURFACE ANTIGEN RESULTS DUE TO
HETEROPHILE INTERFERENCE

D. Stark’, S. Jorgensen?, P. Slev?;

TARUP Institute for Clinical and Experimental Pathology, Salt Lake City, UT,
United States, 2ARUP Laboratories, Salt Lake City, UT, United

States, *University of Utah, Salt Lake City, UT, United States

Background: Presence of Hepatitis B surface antigen (HBsAg) indicates
Hepatitis B virus (HBV) infection. HBsAg is used for screening and
diagnosing HBV infections in order to guide treatment and prevent
transmission. The ADVIA Centaur® HBsAg |l assay (HBsAg assay) from
Siemens Healthcare Diagnostics Inc. (Tarrytown, NY) is an automated
chemiluminescent immunoassay (CLIA) for the qualitative detection of
HBsAg in patient serum and plasma. The ADVIA Centaur® HBsAg
Confirmatory assay (confirmatory assay) is an automated neutralization
CLIA used to confirm the presence of HBsAg in samples with repeatedly
reactive (positive) HBsAg assay results in the gray zone (low positives).
Samples with HBsAg assay results above the gray zone are considered
positive with no further testing required and are expected to confirm if tested
with the confirmatory assay. Methods: Four samples with results above the
gray zone for HBsAg assay that did not confirm with the HBsAg confirmatory
assay were further investigated. The discrepant samples were tested with
the Aptima® HBV Quant Assay (HBV NAAT) from Hologic, Inc. (San Diego, CA)
for HBV infection and also evaluated for heterophile antibody interference
using heterophile blocking tubes (HBT) from Scantibodies Laboratory, Inc.
(Santee, CA). Results: The four discrepant samples tested by HBV NAAT
were all negative for HBV DNA. Three of four samples were also treated with
HBT and retested with the HBsAg assay. Two of three samples were negative
and one of three was still positive when retested on the HBsAg assay after
HBT treatment. Conclusions: This study identified 4 patient samples that
were strong positive on the ADVIA Centaur® HBsAg assay, which typically
does not require further testing by HBsAg confirmatory assay, that were
however negative when tested with the ADVIA Centaur® HBsAg Confirmatory
assay. All samples that were reactive on the HBsAg assay had index values
(IV) >50.0, which is above the gray zone, meaning that these samples are
considered positive for HBsAg and no further testing, including confirmatory
HBsAg, is required. All of these discrepant samples were negative by NAAT,
indicating that these samples were negative for HBV infection. These results
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suggest that the ADVIA Centaur® HBsAg result was a false positive and the
HBsAg confirmatory assay was correct. Additional investigation, determined
that the source of the false positive results on the ADVIA Centaur® HBsAg Il
assay may be due to heterophile interference.
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ELICITATION OF ANTI-HIV-1 ENV ANTIBODIES VIA MRNA AND
RECOMBINANT PROTEIN IMMUNIZATION IN THE HUMAN-IMMUNE-
SYSTEM HUMANIZED DRAGA MOUSE MODEL

S. Ahmed’, D. Parthasarathy', T. Picard’, S. Pickthorn’, J. Jeffy', G. Matyas?,
M. Rao?, S. Casares®, A. Herschhorn', W. J. Moon5;

"University of Minnesota, Minneapolis, MN, United States, *Walter Reed
Army Institute of Research, Olney, MD, United States, ®Silver Spring, MD,
United States, “Naval Medical Research Center, Silver Spring, MD, United
States, SAcuitas Therapeutics Inc., Vancouver, BC, Canada.

Background: Despite extensive research, a vaccine that effectively induces
broadly neutralizing antibodies (bnAbs) against HIV-1 envelope
glycoproteins (Envs) remains unavailable. Identifying the mechanisms that
trigger diverse anti-HIV-1 Env antibody responses is deemed crucial. Our
previous work showed that mRNA encoding HIV-1 Gag combined with mRNA
encoding cytoplasmic tail-deleted (ACT) HIV-1aps Envs likely presents HIV-1
Env on virus-like particles (VLPs) to the immune system effectively.
Sequential immunizations with conformation-specific Envimmunogens
produced a low-titer but broadly neutralizing response against heterologous,
neutralization-resistant transmitted/founder (T/F) HIV-1 strains.

Methods: We evaluated this vaccination approach in the DRAGA mice that
reconstitute a functional human-immune system upon infusion of human
hematopoietic stem cells from cord blood and that accurately reflects the
physiological context of HIV-1 infection in humans. The DRAGA mice were
divided into three cohorts: cohort 1 was immunized with the mRNA
encoding Envimmunogen, cohort 2 was immunized with synthetic VLPs,
and cohort 3 served as a control. The mRNA cohort was immunized with
HIV-1aps ACT mMRNA, leading to the co-expression of membrane-anchored
HIV-1 Env and HIV-1 Gag mRNA, most likely generating Gag-mediated

VLPs in vivo. The cohort 2 received ALFQ adjuvant formulated synthetic VLPs
presenting 1059 SOSIP through SpyTag-SpyCatcher technology and soluble
BG505 SOSIP as a booster. Results: The vaccinated cohorts demonstrated
significantly higher levels of autologous neutralization human antibodies
than the control group. The mRNA-vaccinated cohort significantly showed
higher human HIV-1AD8 neutralization titers than the control group at 1:25
serum dilution; normalized to pre-immune. Neutralization assay with HIV-
11059 also demonstrated significantly higher human neutralizing titers in the
vaccinated cohorts compared to the control group at 1:100 serum dilution;
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normalized to pre-immune. Additionally, flow cytometry analysis detected
specific human antibody binding in a subset of DRAGA mice immunized with
the mRNA vaccine. Conclusions: This study highlights the potential of our
vaccine candidate to elicit neutralizing human antibodies in the DRAGA
mouse model and pathways for exploring human T cell-mediated immune
responses. Conclusively, our data provides a foundation for further
optimization and testing in the humanized DRAGA mouse model.
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CLINICAL PERFORMANCE EVALUATION OF A SYNDROMIC
GASTROINTESTINAL PANEL

P. Boher Genis', W. Szymczak?, A. Engsbro?, J. Gonzalez Lépez?, P. Granato®,
N. Ledeboer®, S. Young’, D. Rhoads?, Y. Caspar®, L. Steed'’, R. Humphries™',
C. Bielefeldt'?, J. Bialas'®, C. Camprubi-Font', M. Juanola-Falgarona’;
'STAT-Dx Life, S.L. (a QIAGEN company), Barcelona, Spain, ’MONTEFIORE
MEDICAL CENTER, New York, NY, United States, *Hvidovre Hospital,
Hvidovre, Denmark, “Hospital Universitari Vall d'Hebron, Barcelona,

Spain, SLaboratory Alliance Central New York, Syracuse, NY, United

States, ®Dynacare Labs & Medical College of Wisconsin, Muskego, W],
United States, "TriCore Reference Laboratories, Albuquerque, NM, United
States, 8Case Western Reserve University, Shaker Heights, OH, United
States, °Grenoble Alpes University, Grenoble, France, "°Charleston, SC,
United States, ""Vanderbilt University Medical Center, Nashville, TN, United
States, "*CHRISTUS Health, Irving, TX, United States, *LABOR BERLIN -
Charité Vivantes Services GmbH, Berlin, Germany.

Background: Acute gastroenteritis is a globally important and common
public health problem. The most frequent cause of diarrheal disease
worldwide is acute viral gastroenteritis, and it accounts for 19 to 21 million
cases of diarrheal illness annually in the United States alone. Rotavirus,
norovirus, adenovirus, and astrovirus account for most cases of acute viral
gastroenteritis. Although acute viral gastroenteritis is generally a self-limiting
illness, diagnosis is essential to rule out more severe causes. A multicenter
clinical study was conducted in 2021 to evaluate the clinical performance of
QIlAstat-Dx® Gastrointestinal (Gl) Panel 2 which simultaneously identifies
the nucleic acids from Adenovirus F40/F41, Astrovirus, Norovirus GI/Gll and
Rotavirus A, amongst other gastrointestinal infectious agents, directly from
stool specimens. Methods: An observational clinical study was conducted
in multiple clinical settings across 4 EU and 9 US sites using preserved
stools (Para-Pak® C&S or FecalSwab™) prospectively collected. Enrollment
occurred from May 2021 till end of July 2021. The performance of the
QIAstat-Dx Gl Panel 2 was evaluated for each panel test result using one
FDA-cleared test as comparator or using a composite comparator of three
independent test methods. The composite comparator method result was
determined as the majority of the three individual test results. Discrepancies
between the QlAstat-Dx and the comparator methods were investigated
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using another validated method. Results: A total of 1939 leftover stool
specimens prospectively collected from patients with symptoms of
gastrointestinal infection were tested. Additionally, 119 prospective archived
and 750 preselected archived samples were tested to supplement the
number of positive specimens for certain analytes. The overall panel Positive
Percent Agreement (PPA) and Negative Percent Agreement (NPA) were
93.6% (95% CI1 92.0%-95.0%) and 99.8% (95% CIl 99.7%-99.8%),
respectively. The PPA and NPA for Adenovirus F40/41, Astrovirus, Norovirus
GI/Gll and Rotavirus A ranged between 91.7% t0 92.1% and 99.5% to
100.0%, respectively. The QlAstat-Dx Gl Panel 2 detected multiple
pathogens in 11.5% of positive specimens. Comparable performance was
observed between FecalSwab and Para-Pak C&S preserved specimens.
Conclusions: QlAstat-Dx® Gl Panel 2 showed an excellent clinical
performance covering the most common viral targets and other etiological
agents for acute gastroenteritis, exhibiting comparable performance to other
FDA-cleared Gl panels.
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EVALUATION OF AUTOMATED FLUORESCENT IMMUNOASSAY SYSTEM
FOR DETECTION OF ADENOVIRUS IN STOOL SAMPLES

H.-S. Kim;
Hallym University Medical Center, Anyang, Korea, Republic of

Background: Antigen test are widely used for the detection of enteric
adenoviruses. AFIAS Rota/Adeno assay (Biotech Med, Korea) is an
automated fluorescent immunoassay for detections of rotavirus and enteric
adenoviruses. We evaluated the performance of this assay to detect enteric
adenoviruses compared to real-time PCR (Allplex Gl-Virus Assay; Seegene,
Korea). Methods: AFIAS assay was performed in 18 adenovirus-positive and
30 adenovirus-negative stool samples (confirmed by real-time PCR).
Results: The sensitivity and specificity of AFIAS assay were 83.3% and
100%, respectively, in detecting enteric adenoviruses. Fifteen eamples were
positive for both AFIAS assay and real-time PCR, while 30 were negative for
both AFIAS assay and real-time PCR. The overall concordance rate between
AFIAS assay and real-time PCR was 93.8%. Three samples were positive
only for real-time PCR. Conclusions: The AFIAS Rota/Adeno assay showed
high sensitivity, specificity and good correlation with real-time PCR and is
likely to be as useful in detection of enteric adenoviruses.
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IMPROVING THE STANDARDISATION OF MOLECULAR VIRAL
GASTROENTERITIS-ASSOCIATED ASSAYS THROUGH DIGITAL
DROPLET PCR

E. McKloud', H. Hurst’, s. kazi', A. Ricketts?, H. G. M. Niesters?®;
'Qnostics, Glasgow, United Kingdom, 2QCMD, Glasgow, United
Kingdom, *University Medical Centre Groningen, Groningen,
Netherlands

Background: Viruses are the causative agent of infectious
gastroenteritis in up to 75% of cases worldwide, affecting both men
and women of all ages and immune states. The most common viruses
associated with gastroenteritis are Norovirus and Rotavirus, with the
remaining ~10% of infections primarily due to Adenovirus, Sapovirus
and Astrovirus. Although in developed countries, viral gastroenteritis is
often self-limiting, accurate diagnosis of the causative agent is crucial
to appropriate intervention if required, as well as patient management
for pathogens associated with higher morbidity.This study aimed to
assess variation in results obtained across different commercially
available molecular workflows over time for the detection of viruses
associated with gastroenteritis. The use of characterised control
materials allowed for objective comparisons between molecular
methods. Methods: Six of the most common gastroenteritis-
associated viruses were assessed. Control materials were prepared in
synthetic faecal medium then characterised and calibrated using
gPCR and digital droplet PCR. Control material was assigned a digital
value (dc/ml) and this was compared to qPCR results submitted by
external laboratories. Inter-laboratory data was also collected from
laboratories who were asked to treat the materials the same as clinical
samples using their routine molecular workflow. Results: Internal
assessment found that standard deviations reported for ddPCR were
significantly smaller than those reported for gPCR. For the assessment
of inter-laboratory variation, the data were split into categories based
on the specific workflow. Results were grouped based on molecular
workflow/manufacturer platform where N was greater than 5, after
removal of non-compliant data and outliers. Molecular workflow
groups were compared against the consensus results and the ddPCR
assigned values.
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Conclusions: The variety of workflows used in molecular detection of
viral gastroenteritis poses a significant challenge for standardisation.
This study provides a method by which laboratories can utilise digitally
characterised control material to select the most appropriate
molecular workflow based on the clinical context in which it will be
used. This would support laboratory accreditation (CAP/CMS, ISO
15189), by improving comparability across different molecular assays
for gastroenteritis-associated viruses leading to better standardisation
which is necessary to support clinically relevant diagnostics to
improve clinical utility.
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ONE HEALTH CONSTELLATION MODEL FOR SURVEILLANCE OF
ZOONOTIC ENTERIC VIRUSES USING ONE HEALTH
DEMOGRAPHIC SURVEILLANCE SYSTEM (OHDSS) IN RURAL
COMMUNITY OF TELANGANA, INDIA

R. Narang', S. Barbuddhe?, R. Sundaramurthy?, L. Tadi’, K. Tallapaka®,
Y. MANCHIKALAPATI®, A. Banerjee®;

'AlIMS Hyderabd, Hyderabad, India, 2ICAR - NMRI, Hyderabad,

India, All India Institute of Medical Sciences (AlIIMS), Bibinagar,
Hyderabad,Telangana,India, Hyderabad, AP, India, “CCMB,
Hyderabad, India, *ALL INDIA INSTITUTE OF MEDICAL SCIENCES
(AIIMS), BIBINAGAR, TELANGANA, INDIA, Hyderabad, AP,

India, ®AlIMS Bibinagar, HYDERABAD, India

Background: Diarrhea is the leading cause of malnutrition and the
second leading cause of death in children under five years especially
in LMIC. About 21% of diarrhea is attributed to zoonotic origin. In
India, after the advent of Open Defecation Free (ODF) status and
piped drinking water supply in rural areas, diarrhea due to
environmental contamination may decrease but there is an increased
risk of diarrhea due to zoonotic enteric pathogens. We implemented a
first of its kind community-led initiative using One Health
Demographic Surveillance System (OHDSS) for surveillance of
Zoonotic Enteric pathogens (bacteria, viruses and parasites) in four
high animal density villages of Yadadri Bhuvanagiri, Telangana. The
Institute formulated a novel, multi-pronged approach called the “One
Health Constellation Model” to enhance the implementation of One
Health initiatives in Telangana State, India.

Methodology: AlIMS Bibinagar & ICAR-NMRI studied villages with
high animal density. Families with children under-five having acute
diarrhea were identified and followed up for asymptomatic carriage. A
standardized questionnaire was used to collect data through a door-
to-door survey. Culture, microscopy, and PCR were done on stool
samples from children and animals. Sewage samples collected from
the villages were sequenced at CCMB Hyderabad. Results:

Human Animal Environment

Children <5years (n=1987)
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Approximately 48.4% of the households had the same organism in
the child and the domestic animal. Conclusion: From the One Health
perspective, comprehensive research based on specific behaviors
surrounding animal husbandry are critical to facilitate the
interventions needed to reduce the transmission of zoonotic
pathogens.
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The One Health Constellation Model
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VALIDATION OF A MULTIPLEXED, SYNTHETIC EXTERNAL CONTROL PANEL TO
MONITOR THE PERFORMANCE OF A MULTIPLEXED GASTROINTESTINAL
PATHOGEN NUCLEIC ACID TEST

J. Schurkman’, E. Farrell', M. Kephart', J. Gordon?, M. Held?, T. Spenlinhauer;
"Maine Molecular Quality Controls, Saco, ME, United States, 2Maine Molecular
Quality Controls, Inc, Saco, ME, United States, *MMQCI, Saco, ME, United
States

Background: Gl infections are a significant global health issue and caused by a
variety of parasites, bacteria, and viruses. Rapid and accurate identification of
these agents improves time to diagnosis and treatment decisions. Instruments
that perform qualitative nucleic acid testing including the QIAGEN QIAstat-

Dx" Analyzer and Rise, improve rapid detection; however, all clinical tests must
be monitored to identify shifts, trends, and random errors due to variations in
the test system. To that extent, we developed and validated a multiplexed
control panel to monitor the detection of all viral, bacterial, and parasitic
pathogens on the QlAstat-Dx’ Gl Panel 2 assay. Methods: The QlAstat-Dx Gl 2
Control Panelis a multiplex molecular quality control containing in

silico designed genome segments of all Gl pathogens detected by the QlAstat-
Dx" Gl Panel 2 Assay. All segments were ligated into engineered vectors to create
stable frozen clones. In vitro DNA plasmids and RNA transcripts were generated,
quantified, and formulated into a proprietary matrix to stabilize and carry the
nucleic acids throughout the entire testing process. Precision studies were
conducted to demonstrate reproducibility across multiple reagents and
operators. Failure-mode, shipping and stability studies were conducted to
confirm robustness and reliability. Three unique lots of the QlAstat-Dx Gl 2
Positive and Negative controls were tested incorporating multiple reagent lots,
operators, and instruments. A total of 181 tests were performed across the
positive and negative controls using the QlAstat-Dx” Gl Panel 2 Assay.

Results: Of the 181 total runs tested, 180 were valid and used for analysis. A
total of 119/120 Positive Controls resulted in correct calls (99.2%) and all 60
Negative Controls were called correctly (100%).

Summary of Reproducibility Test Results

Correct |Incorrect |Percent |Correct |Incorrect |Percent

.. L . . Total
Total . . |Positive |Positive |Correct |[Negative [Negative Correct
Invalid . . |Percent
Tests Control |Control |Positive |Control |Control |Negative Correct

Result |Result Control [Result |Result Control
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181 1 119 1 99.2% |60 0 100% 99.4%

A regression analysis was performed to confirm real-time stability for 15 months
when stored at -25°C to -15°C.Conclusions: Validation studies demonstrated
reproducibility, and overall precision and robustness of QIAstat-Dx Gl 2 Positive
and Negative Controls. The QIAstat-Dx Gl 2 Control Panel provides a stable,
easy to use solution for training, validation, verification, and routine monitoring
of the performance of the QlAstat-Dx” Gl Panel 2 Assay.
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PROMOTING THE ROLE OF THE BACTERIOPHAGE AS AN EARLY
REGULATOR OF MICROBIOME AND LABORATORY TOOL

J. Thomas;
West Virginia University, MORGANTOWN, WV, United States

Background: Bacteriophage (BP) are the most prevalent species on
earth. Their use in public health has been championed by Russian and
Central Europe physicians since 1917, a reflection of their benefits
discovered in WWI, continuously ighored by Western medical practice,
until recently. Bacteriophage (BP) are now recognized as the earliest
functionality of the human virome, critical in maintenance and
education of the human GUT microbial population. Here, we wanted to
highlight BP functions in A, 1) childbirth, 2) wound care and 3) GUT
dysbiosis to rebiosis, B, elevating the need for clinical laboratory
support for adjunctive BP therapy, and C, provide education thru a
website 24/7 purposed for public health

education. Methods: Emphasizing the Non-Western use of BP therapy,
reviewed BP intervention using nontraditional resources gained by
travel to Soviet Union in 1990 as part of Dwight D Eisenhower Scientific
Exchange, traditional western resources as Pub Med since 2000, and
review of authors MS at Syracuse University, “Bacteriophage Typing

of Proteus mirabilus”, 1967. Targeted information was elucidation of
the human ‘virome’, particularly BP, and conversely BP intervention as
an alternative to creating multi drug resistant bacteria or “0 tolerance”,
promoted on an established medical education website. Results: A
global map visualized the historical disparity in Non-Western and
Western use of BP as interventional therapy and the Non-Western use
of BP in wound care and GUT dysbiosis. Laboratory support was
envisioned by creation of a new Microbiology subdivision,
Interventional Microbiology, mirroring Interventional Radiology
organization, with a focus on multiple bacteriophage batteries,
organism focused (Phage Typing). Literature, building on the US
sponsored Human Microbiome Project, 2008-2015, revealed the more
recent Western unmasking of the importance of the human virome,
the earliest microbiome, the “BPome”, and its importance in key
regulation of bacterial GUT populations in NB thru first year of life,
particularly. The use of an existing educational website,
www.globalbugs.com, containing complementary virologic
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information, highlighted increasing awareness. Conclusions: BPome,
the earliest human virome, constitutes a beneficial component of the
human microbiome, and if harnessed based on its microbial
population regulation, have the potential to complement intervention
of bacterial diseases and aid in laboratory support of adjunctive
therapy (Phage Typing), particularly focused on “O-Tolerance”
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COMPARISON OF THE KINGFISHER APEX AND KINGFISHER FLEX
EXTRACTION INSTRUMENTS FOR INFLUENZA, SARS-COV-2, AND
MEASLES PCR

E. Goodger, E. Hanson, R. Griesser, A. Bateman;
Wisconsin State Laboratory of Hygiene, Madison, WI, United States

Background: High throughput extraction platforms are key to laboratory
efficiency, especially during outbreaks and seasonal response. The
Wisconsin State Laboratory of Hygiene (WSLH) currently uses the
Kingfisher Flex for influenza and SARS-CoV-2 (SC2) extractions. The
Kingfisher Apex demonstrates similar methods and workflow efficiency to
the Flex. WSLH also has no 96-well extraction platforms for measles.
Hence, a validation of the Apex would allow for efficient measles
detection while also updating instrumentation for influenza and

SC2. Methods: Twenty positive specimens for each virus (influenza A,
influenza B, SC2 and measles) were extracted on the Apex and Flex (in
parallel) using a MagMAX™ Viral/Pathogen Il Nucleic Acid Isolation Kit
(MVP 1l). The measles samples were also extracted on the BioMérieux
EMAG, the current validated instrument for measles PCR. A checkerboard
extraction was performed for SC2 and measles to assess carry-over.
Real-time reverse transcriptase polymerase chain reaction was
performed on the Applied Biosystems™ 7500 Fast Dx Real-Time PCR
Instrument. A single PCR plate contained specimen extracts from Flex,
Apex, and EMAG runs. Full checkerboard plates were run consecutively.
The quality of extraction was compared between

instruments. Results: The performance between the Apex and Flex for
influenza, SC2, and measles was similar. All qualitative results matched
and the average Ct values fluctuated by <1. The EMAG demonstrated a
better measles extraction than both the Apex and Flex with Ct values
roughly 2.3 cycles lower. Checkerboard accuracy was identical between
instruments, neither showed splashing or carryover. Conclusions: This
initial comparison of the Kingfisher Apex and Flex demonstrated a similar
performance. There was minimal deviation in Ct values for all targets,
which is expected as both instruments use the same operating
principles. The measles target demonstrated a slightly larger difference
when compared to the EMAG. The MagMAX™ Prime Viral/Pathogen NA
Isolation Kit may improve Apex extraction quality since specimen types
include all swabs and urine, where MVP Il is only validated for
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nasopharyngeal swabs and saliva. Hence, further testing is needed to
optimize the Apex for measles extraction.
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NOISE-AUGMENTED DIRECT (NAD) SEQUENCING: OVERCOMING
CONSTRAINTS IN LONG-READ SEQUENCING FOR SMALL DNA/RNA
SAMPLES

H. Shim;
California State University, Fresno, Fresno, CA, United States

Background: Next-generation sequencing requires sufficient
DNA/RNA quantities, often achieved through PCR amplification,
introducing biases and compromising epigenetic information. Long-
read sequencing offers direct sequencing benefits but is constrained
by high input DNA/RNA amounts.

Methods: We propose Noise-Augmented Direct (NAD) sequencing, a
method mitigating this constraint by integrating noise DNA and
adaptive sampling. Leveraging adaptive sampling from emerging
nanopore sequencing technology, NAD sequencing selectively
depletes noise DNA, enhancing the sequencing of target DNA. In this
study, Lambda phage genome DNA serves as noise DNA to augment
samples with low bacterial genome amounts (1 ng to 300 ng).
Results: Cost-effective flow cells demonstrate NAD sequencing
effectively detects target DNA with input quantities as low as 1

ng. Salmonella enterica genome assembly at 30% completion and
98% accuracy is achieved with 3 ng input. High-throughput flow cells
yield near-complete (99.9%) assembly of Pseudomonas

aeruginosa genome with 99.97% accuracy at 300 ng input.
Conclusions: This proof-of-concept study underscores NAD
sequencing's potential in fortifying long-read sequencing robustness
for small DNA/RNA samples through noise augmentation and adaptive
sampling.
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CHALLENGES OF VALIDATING CYTOMEGALOVIRUS CELL-
MEDIATED IMMUNITY ASSAYS IN AN ACCREDITED DIAGNOSTIC
LABORATORY

S.Tan, S. Ng, S. Thean, P. Kwek, Q. Yang, W. Ng, I. Liew, T. Kee, S.
Chung, W. Wan;
Singapore General Hospital, Singapore, Singapore

Background: Cell-mediated immunity (CMl) is crucial for control of
cytomegalovirus (CMV), which is a major cause of morbidity and
mortality after organ transplantation. In vitro diagnostic assays for
CMV CMlI have recently become available. The use of these assays
could help guide prevention and control strategies for CMV in post-
transplant patients. As assay validation is recommended prior to
offering new tests, we carried out an evaluation of two CMV CMI|
assays, the Mikrogen T-Track CMV (T-Track) and QuantiFERON-CMV
(QF-CMV). Methods: Healthy volunteers were recruited and screened
for CMV IgG status to determine past CMV exposure. For T-Track,
peripheral blood mononuclear cells (PBMCs) were extracted,
incubated with CMV antigens, and interferon-y (IFN-y) spots
detected. For QF-CMV, whole blood was added into QF-CMV
collection tubes, incubated, and IFN-y quantified. Results: 10/10
(100%) CMV IgG negative volunteers tested non-reactive with T-Track
and QF-CMV assays. 24/27 (89%) and 18/27 (67%) CMV IgG positive
volunteers tested reactive with T-Track and QF-CMV respectively. For
the T-Track assay, additional parameters were reviewed. Delayed
processing (up to 21-24 hours) and seeding of PBMCs at different
densities (60,000-200,000 cells) affected spot count but not the
qualitative result. Additionally, use of the Beckman-Coulter counter
was found to be a viable alternative to manual counting of PBMCs.
We found precision studies to be challenging as this requires large
blood volumes and multiple samples from each volunteer; we were
only able to do a limited review of within-run precision and were
unable to review between-run precision. Conclusions: T-Track was
more sensitive than QF-CMV in our evaluation. However, challenging
sample requirements limited precision studies. This needs to be
considered when implementing this assay for diagnostic use.
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DETECTION OF IMMUNE RESPONSE TO RUBELLA ANTIGEN USING
AN ANTI-RUBELLA IGM ELISA AND A NEWLY DESIGNED ANTI-
RUBELLA IGG ELISA

M. Sabalza’, S. Benning?, C. Messing?, A. Schulz?, J. Klemens?, O.
Klemens?, J. Weiss’;

TEUROIMMUN US, Mountain Lakes, NJ, United States, 2Institute for
Experimental Immunology, affiliated to EUROIMMUN Medizinische
Labordiagnostika AG, Lubeck, Germany.

Background: Rubella virus infections usually progress with mild
symptoms. However, during early pregnancy, they may cause
congenital rubella syndrome or fetal death. Vaccination can prevent
the disease but in countries with limited access to vaccines, rubella
outbreaks still occur. This study analyses the performance of an anti-
Rubella IgM ELISA and a newly designed recombinant-antigen-based
anti-Rubella IgG ELISA in comparison with other established

assays. Methods: Quality assessment samples (IgM, n=49 and IgG,
n=188) and consecutive samples (n=100) from 15 vaccine recipients
collected in the periods T1 (0-20 days), T2 (21-30 days), T3 (31-40
days) and T4 (41-70 days) were analysed. IgM was determined using
the EUROIMMUN Anti-Rubella Virus Glycoprotein ELISA (IgM) and the
Zeus Scientific Rubella IgM Test System. Presence of IgG was
detected using the novel EUROIMMUN Anti-Rubella Virus ELISA 2.0
(IgG) and the Abbott ARCHITECT Rubella IgG complemented by
testing for IgG avidity (EUROIMMUN). Results: The EUROIMMUN IgG
and IgM ELISAs demonstrated a sensitivity and specificity of 100%
using the quality assessment samples. In all vaccine recipients, anti-
Rubella IgM and I1gG presence was seen: Using the EUROIMMUN and
Zeus Scientific IgM ELISAs, IgM was detected in 18.8% and 12.5%
(T1), 93.8% and 75.0% (T2), 100% and 86.2% (T3), and 100% and
58.3% (T4) of samples, respectively. Using the EUROIMMUN and
Abbott IgG ELISAs, IgG was detected in 12.5% and 30.8% (T1), 78.8%
and 93.3% (T2), and both 100% (T3, T4) of samples, respectively. In
one individual, high-avidity IgG indicated previous rubella antigen
exposure. Conclusions: Both the anti-Rubella IgM and the novel IgG
ELISA from EUROIMMUN revealed high sensitivity and specificity. In
all naive vaccinees, early and long-lasting IgM and IgG seroconversion
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comparable to established assays was seen. The combination of
assays provides an excellent diagnostic tool for detection of anti-
Rubella immune response.
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EVALUATION OF RUNTIME AD-HOC SAMPLE DILUTION
PERFORMANCE USING A FULLY AUTOMATED ELISA ANALYZER

D. Granger, E. Theel;
Mayo Clinic, Rochester, MN, United States

Background: Commercially available automated ELISA analyzers offering
the flexibility of programmable, on-board, serial sample dilution during
runtime are uncommon. Laboratories are faced with the dilemma of
laborious and potentially erroneous off-board manual dilution
preparation or purchasing complex and expensive custom-built liquid
handling workstations. Here, we evaluated the performance of a user-
friendly and cost-effective automated ELISA analyzer (AP22; AP 22 IF
ELITE, DAS ltaly) for runtime ad hoc performance of serial dilutions for
serum and CSF samples using ELISA methodology.

Methods: Ten CSF and nine serum specimens were evaluated by the
quantitative anti-Borrelia PLUS VIsE IgG ELISA (Euroimmun AG, Lubeck,
Germany) using the AP22 analyzer. The IgG ELISA uses a 6-level
calibration curve with an analytical measuring interval (AMI) of 5to 230
units/mL. The specimens were assessed at various beginning dilution
values followed by serial two-fold dilution. Each dilution level was tested
in singlet, and testing was performed on four separate run batches. No
results were omitted, and the coefficient of determination (R?) was
calculated using reported concentration values within in the AMI of the
ELISA. Results: Minimum, maximum and mean dilution levels per
sample were 3, 6, 3.5, and 3, 5, 3.4 for CSF and serum samples,
respectively. CSF samples were tested at minimum, maximum and mean
dilutions of 1:8, 1:25,856 and 1:2363, respectively; these same
parameters on serum were 1:404, 1:206,848 and 1:21,881. Minimum,
maximum and mean optical densities (OD) were 0.100, 1.821, 0.552 and
0.099, 1.767, 0.416 for CSF and serum, respectively. Minimum, maximum
and mean concentrations (units/mL) were 5.8, 195.4, 45.8, and 5.7,
187.3, 32.1 for CSF and serum, respectively. The ten CSF and nine serum
samples demonstrated minimum, maximum and mean R?values of
0.992, 1.000, 0.997 and 0.989, 1.000, 0.998, respectively.

Conclusions: The AP22 demonstrated accurate runtime ad hoc sample
dilution preparation for serum and CSF specimens in ELISA methodology.
This capability offers utility in various applications, such as antibody
index testing for viral neuroinfectious diseases, determination of
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endpoint antibody titers for vaccine response, and measuring antigen
levels for treatment monitoring.

94



Session Title:

Session Time:

Poster Board Number:

Topic 1:

Publishing Title:

Author Block:

Abstract Body:

Poster Session and Exhibit Hall Reception: Wednesday
Wednesday, October 9, 2024, 4:30 pm - 6:30 pm

TRACK7-WED-124
Track VII: Methods

EVALUATION OF CONTAMINATION IN MANUFACTURER SUPPLIED
REAGENTS WITH EBV

M. Daley, E. Snavely, M. Poulter;
University of Virginia, CHARLOTTESVILLE, VA, United States

Background: Sterility of reagents is essential for accurate patient
testing. Contamination events, whether at the manufacturing level or in
the laboratory, can significantly impact patient management and
laboratory processes. Quantitative real-time PCR assays, such as the
Alinity m Epstein-Barr virus (EBV) viral load (VL) assay, are particularly
vulnerable. Proper detection of EBV at low levels may signal early
changes in a patient’s condition. We investigated low-level
contamination of Alinity m lysis solution with EBV, the steps taken to
identify the source, and mitigation practices to reduce risk.

Methods: Daily monitoring of quality control (QC) materials, including
negative, low, and high positive controls, was performed. “Blank”
negative controls were tested with new reagent lots over 11 months,
using either SeraCare Basematrix Negative Diluent or Abbott Universal
Collection kits. The lower limit of detection (LLOD) of the Alinity m EBV
VL assay is 20 IU/mL and the lower limit of quantification (LLOQ) is 50
IU/mL. The Roche cobas® EBV assay, used for confirmation, has a
similar LLOD with a LLOQ of 35 IU/mL. Specimens with results <100
IU/mL on the Alinity m system were sent for confirmation with the
cobas® between January 20, 2023, and May 11, 2024. Results: Four lots
of Alinity m lysis solution were used during the evaluation period.
Thirteen negative controls exhibited EBV reactivity across three lots. Out
of 424 blank negatives tested, 37 (8.73%) were positive below the LLOQ.
In a set of 48 blanks run on a separate Alinity m analyzer, 3 (6.25%) were
positive. Confirmatory testing was performed on 1035 EBV samples. All
samples above the LLOQ on Alinity m were confirmed positive by the
cobas® assay (100% concordance). Of the 804 samples below LLOQ,
491 were not detected by the cobas® assay (61.07% discordance). The
current lot of lysis solution shows no contamination in blank negatives.
Confirmatory testing will continue, with data on discordance presented
in our poster. Conclusions: Repeated detection of EBV in blank samples
and negative controls, as well as discordance between assays, led us to
approach Abbott regarding possible manufacturing contamination.
Internal investigation by Abbott confirmed contamination in their Alinity
m lysis solution. This contamination poses concerns, potentially leading
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to increased clinic visits, unnecessary blood draws, and strain on
laboratory resources. This underscores the need for stricter quality

control practices in manufacturing critical reagents for clinical
laboratories.
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UTILIZING GENOME SYNTHESIS PLATFORMS TO GENERATE
INFECTIOUS HIV-1 AND BK VIRUS

S. Li", J. Copeland?, J. Hershewe?, H. Aboubakr’;
"Microbiologics, Saint Cloud, MN, United States, *TelesisBio, San Diego,
CA, United States.

Background: Synthetic virology is a groundbreaking approach to rescue
hard-to-access viruses. By its techniques, researchers can reconstruct
viral genomes from sequence data without a need for live virus isolation
from clinical samples. In this study, we demonstrate the sequence
design, synthesis of viral genome, rescuing, and characterization of
synthetic BKV and HIV-1 utilizing two high-throughput DNA synthesis
platforms, specifically IDT DNA synthesis and Telesis Bio’s BioXP
system. Methods: The circularized DNA virus genome of BKV was
synthesized by IDT Inc. in two segments and cloned into pUCIDT-AMP
vectors to limit complications in synthesis of repeating sequences in
the NCCR region. By ligating the two segments, a full-length BKV
genome (5kb) was generated and transfected into 293T cells to rescue
the virus. For HIV-1, a truncated pBR322 plasmid vector encoding an
HIV-1 proviral genome sequence (12.3kb) was designed in four
segments. The BioXP system (Telesis Bio Inc), which employs 100%
automated gene assembly and Gibson Assembly cloning methodology,
was used to synthesize and clone the segments into pUCGA19 vectors.
The four segments were then ligated to produce the full-length pBR-
HIV-1 proviral plasmid vector which was transfected into 293T cells to
rescue the virus. Results: Both viruses were successfully rescued from
transfection of 293T cells. Rescued BKV and HIV-1 showed robust
infectious titers and viral genome concentrations when propagated in
LLC-MK2 or titrated in TZM-bl cell lines, respectively. Genome
sequencing of the viral stocks demonstrated 100% match to the
reference sequence. Conclusions: The strategy described here can be
extended to generate other polyomaviruses and retroviruses rapidly and
cost-efficiently. By expanding this methodology to other viruses,
synthetic virology holds great promise for accelerating research and
development in virology and biotechnology for hard to access viruses
important for public health.
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EVALUATION OF THE CEPHEID GENEXPERT CT/NG AND TV ASSAYS
AND THE ANALYSIS OF THE CHANGE IN TURN-AROUND-TIME IN
THE EMERGENCY DEPARTMENTS

M. Quinton’, D. MacLean-Blevins', L. Gluck', H. Mostafa?;
"Johns Hopkins Hospital, Baltimore, MD, United States, 2Johns
Hopkins Medicine, Baltimore, MD, United States

Background: Sexually transmitted infections (STIs) for

targets Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG),

and Trichomonas vaginalis (TV) were tested in batches for the
Emergency Departments (EDs) at The Johns Hopkins Hospital using
the Roche cobas 6800 assays. The published turn-around-time (TAT)
for the Roche assays is 72 hours from the receipt of the sample. Rapid
testing in the ED is needed for certain hard to reach populations to
provide the proper management before their discharge. In effort to
provide such an option for the ED, the Laboratory at Johns Hopkins
Hospital validated the use of the Cepheid GeneXpert CT/NG and TV
assays for the ED (Pediatric and Adult). Methods: Paired clinical
samples from cervical, vaginal and urine sources were tested on the
Roche cobas 6800 and Cepheid GeneXpert for the detection of CT, NG,
and TV. Due to the infrequency of positive samples, a contrived panel
was made by spiking negative samples collected in the GeneXpert
collection media. Agreement and precision were calculated for the
Cepheid GeneXpert CT/NG and TV assays. Turn-around-time (TAT) data
was analyzed in hours from collected to verified and received to
verified from the ED samples as compared to the Roche cobas 6800.
Additionally, the positivity rate for the ED samples was analyzed after
assay implementation and compared to the routinely analyzed
batched samples tested with the cobas 6800. Results: We achieved
100% agreement and precision for the positive and negative samples
tested. We had 2 discrepant results for CT/NG testing on the Cepheid
GeneXpert due to the difference in analytical sensitivity as compared
to the Roche cobas 6800 assay. The TAT data revealed an average
decrease of 29.41 hours from receipt of the sample in the laboratory to
a verified result, and 29.53 hours from collection of the sample to a
verified result. The positivity rate of the samples tested in the ED was
12.36% of total STAT samples tested with the Cepheid (February to
May 2024, 8.68% Adult ED and 22.46% Pediatric ED) versus a positivity
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rate of the routine batch testing of 4.40% during this same time
period. Conclusions: The utilization of a STAT test for the diagnosis of
CT/NG and TV in EDs offers faster results to patient populations with
increased positivity rates.
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EVALUATION OF RNA EXTRACTION AND ILLUMINA NGS LIBRARY
PREPARATION METHODS TO DETECT VIRAL RNA FROM DIFFERENT
SAMPLE MATRICES

S. Afroj’, A. Scholl', B. Gong?, B. Li", J. Xu?, S. De";

'U.S. Food and Drug Administration, Silver Spring, MD, United
States, ?U.S. Food and Drug Administration, Jefferson, AR, United
States

Background: Human cells, tissues, and cellular and tissue-based
products (HCT/Ps) are increasingly used and investigated as
therapeutic products. To prevent transmission of infectious agents
that may be present in these products, the FDA requires that all HCT/P
donors should be evaluated for relevant communicable disease
agents or diseases (RCDADs). However, the emergence of new
diseases, disease-causing agents, adventitious agents and limitations
of current pathogen detection assays (e.g., detection assays are
specific to a single pathogen and these assays may also be less
sensitive) pose challenges to the safe use of HCT/Ps. Here we
assessed different RNA extraction and NGS library preparation
methods for rapid, broad, sensitive, and specific detection of
pathogens and adventitious agents. Methods: To evaluate different
RNA extraction methods, we utilized three different sample types: (1)
Naive human Cells (U937) spiked with Zika virus (ZIKV), (2) a human
cell line (U937) persistently infected with ZIKV, and (3) primary human
leukocytes spiked with a human cell line that is persistently infected
with ZIKV. Subsequently, we extracted RNA using five methods. Post
extraction, quantification of ZIKV in the extracted RNA was performed
using gRT-PCR. To evaluate different RNA library preparation methods,
we utilized two different virus panels, HEV RR.1 (contains HEV) & BEI-
NR-59622 (containing PCV1, Reo, FeLV, RSV, EBV). Both virus panels
were spiked into U937 cells at 1:1 and 10:1 ratio (viruses:cells), after
spiking total RNA was extracted and library was constructed using
different commercially available kits or a combination of kits. The
libraries were sequenced in lllumina Novaseq 6000 platform. NGS
data is currently under the process of metagenomic analysis to
determine the reads mapping to virus genomes, genome coverage,
percentage of mapped reads etc. Results: Overall, TRIzol extraction
with silica column purification was the most effective method for
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extracting viral RNA. As expected, we also observed significant
variability between different NGS library preparation methods.
Depletion of rRNA worked effectively, reducing human rRNA from NGS
libraries. Further data analysis is under progress to study the impact of
different library prep methods on total number of NGS reads generated
from reference viral RNAs.

Conclusions: We noticed variations in viral RNA extraction efficiency
among the tested RNA extraction methods. We are currently
evaluating the sequencing data and bioinformatics results will be
presented in the poster.
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INITIAL EVALUATION OF A COMPACT AUTOMATED EXTRACTION
SYSTEM FOR VIRAL RNA DETECTION

S. Griesemer, B. Bonificio, G. Solis, V. Schnurr, D. Lamson, K. St.
George;
Wadsworth Center, NYSDOH, Albany, NY, United States

Background: Simple, rapid, and efficient purification of viral RNA is
essential for downstream clinical and research applications such as
viral identification, whole genome sequencing, and preparation of
control material. In laboratories with low-throughput workloads, space
constraints, and high-containment BSL-3 laboratories, automated
high-throughput instruments with large footprints and long processing
times are impractical. Additionally, manual extractions can be
laborious and require centrifugation inside a biosafety cabinet (BSC).
We sought to evaluate Redbud Labs’ NAxtract instrument, an early-
access compact automated extractor that can process 8 samples
simultaneously and can be readily used inside a BSC. Methods: Pre-
processing workflow, ease-of-use, and instrument runtime were
assessed. Performance was evaluated on serially diluted isolates of
hRSV-A and hRSV-B, as well as SARS-CoV-2-positive respiratory
samples, using target-specific real-time RT-PCR and digital PCR
assays for end point assessment. NAxtract recovery was compared to
that of the bioMerieux eMAG instrument. Linearity, reproducibility,
sensitivity, efficiency, RNA quality, and lot-to-lot reagent variability
were also evaluated. Results: NAxtract installation took <5 minutes,
and the instrument fit easily inside a BSC. All extraction reagents were
contained in a disposable cartridge, and single-use tubes were
provided for off-board lysis. Including a 10-minute post-lysis viral
inactivation step, initial set-up time for eight samples was less than 20
minutes, and instrument runtime was 30 minutes. Extraction of 24
samples (three runs) took less than 2hrs. RNA recovery demonstrated
an average delta Ct value <3 between the NAxtract and eMAG, which
was expected due to lower sample processing volume on the
NAxtract. Excellent linearity over five 10-fold serial dilutions of hRSV-A
was observed (R*=0.99). Reagent lot-to-lot coefficient of variation
(CV) was < 2%, and both inter- and intra-assay reproducibility CVs
were <1%. Extraction limit of detection was estimated at 7.70 x

10% RNA copies/mL, or 7.7 RNA copies/uL. Conclusions: The NAxtract
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is a quick, simple and efficient automated extraction system that
reliably purifies viral RNA from both viral isolates and clinical
specimens. It can be easily installed and operated, with little training
and user manipulation. Its small footprint allows for use inside a BSC,
facilitating applications for automated sample preparation in low-
throughput, space-restricted, and high-containment laboratories.
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SIMULTANEOUS CONCURRENT ASSESSMENT OF THREE VIRAL
RNA PATHOGENS IN MK BUFFERED SOLUTION USING POINT-OF-
CARE INSTRUMENTATION. PERFORMANCE COMPARISON FOR
DIAGNOSTIC BASED DETECTION.

D. Brazeau', M. Karamchi?, R. Hicks', M. Casto?;

') C Edwards School of Medicine, Marshall University, Huntington,
WV, United States, 2Puritan Medical Products, Guilford, ME, United
States, *School of Pharmacy, Marshall University, Huntington, WV,
United States

Background: Nucleic acid based molecular diagnostics have
become fundamental for the accurate and rapid quantification of
specific pathogens. One of the major advantages of recent Point-of-
Care (POC) instrumentation is their ease of use, making diagnostic
tests accessible to personnel without specialized laboratory training.
The goal of this study was to assess the compatibility of a MK
Buffered solution for detection and quantification using a PCR based
POC instrument for three different RNA viruses combined into
standard nasal clinical matrices. Methods: Serial dilutions of heat-
inactivated Sars-CoV-2 (NR-52286), Influenza A (ATCC VR-1469) and
RSV-A (ATCC strain VR-26) were combined into a single tube and
added to confirmed clinically negative Nasal matrix (Lee
Biosolutions, Maryland Heights, MO). Serial dilutions of the
combined pathogens were added to sample tubes containing both
the clinical matrix alone and to 1000 pL of MK buffered solution
yielding final concentrations of each pathogen over 4 orders of
magnitude (estimated final concentrations of 100, 25, 10,5, 2,1 0.5
and 0 genome copies/pL). As per manufacturer’s protocol 300 pl for
each sample was processed for viral detection utilizing a standard
POC instrument using TAQMan’ probes specific for each pathogen.
Results: Among samples added to the MK buffered solution
simultaneous detection of all three viral RNAs were possible down to
a concentration of 5 genome copies/pL. Detection of viral RNAs in
the nasal matrix alone were significantly lower compared to samples
stored in the MK buffered solution. At the lowest concentration
(estimated spiked concentration 5 genome copies/pl) positive Ct
values for Influenza A in sputum were 26.0; for RSV Ct values were
37.2; for Sars-CoV-2 Ct values were 34.2.
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Conclusions: Simultaneous concurrent assessment for three viral
pathogens accurately quantified concentrations of all three RNA
pathogens in clinically negative nasal matrix matrices across four
orders of magnitude with detection down to 5 genome copies/pL.
Performance was significantly improved by storage in MK buffered
solution versus in nasal matrix alone.

106



Session Title:

Session Time:

Poster Board Number:

Topic 1:

Publishing Title:

Author Block:

Abstract Body:

Poster Session and Exhibit Hall Reception: Wednesday
Wednesday, October 9, 2024, 4:30 pm - 6:30 pm
TRACK8-WED-131

Track VIII: Miscellaneous (e.g. Non-Virus Abstracts)

EXPLORING VIRAL GENOMES: ENHANCING BIOINFORMATICS
EDUCATION WITH A VIRTUAL LAB

G. Viboud, H. S. Fukuto;
Stony Brook University, Stony Brook, NY, United States

Background: Bioinformatics is an essential tool for analyzing complex
genomic data. Integrating bioinformatics into biology education can
empower students to foster a deeper understanding of viral diversity,
transmission dynamics, and the development of effective
countermeasures against emerging viral threats. We initially developed
a virtual bioinformatics lab designed for use by students with or without
instructor supervision. This lab was assessed with clinical laboratory
science students, and the outcomes were recently published. Based on
the students’ feedback, we improved this lab aiming to evaluate it more
broadly with undergraduate biology students, refine the instruction, and
prepare for its licensure as an Open Educational

Resource. Methods: The virtual lab consists of five concise units
introducing distinct basic bioinformatics tools through hands-on,
online activities focused on genomic analysis of SARS-CoV-2. Students
first complete a pre-activity assessment. They are then introduced to
some fundamental bioinformatics concepts and terminology through a
recorded lecture, which offers a detailed, step by step demonstration of
bioinformatics tools through an analysis of the influenza virus genome
as a practical case study. After a post-lecture assessment, they engage
in the virtual lab activity with provided instructions. Finally, a post
activity video demonstrates the correct way of performing the virtual
lab, which can be used by instructors or students conducting the
activity independently. Results: We enhanced the module by dividing
the video tutorials into five shorter segments, each to be watched
before each unit. We also added additional explanations for complex
concepts, and we refined assessment questions for easier grading.
Additionally, we ensured consistency in activity results despite
database updates. Conclusions: This virtual lab accommodates
diverse learning styles and is adaptable for integration into existing
biology courses. As an OER, the module could be adapted by
instructors universally, helping to bring equity and inclusion in
undergraduate education.
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DETECTION OF EXTENDED SPECTRUMB-LACTAMASE (ESBL)AND
CARBAPENEMASE ENCODING ESCHERICHIA.COLIISOLATES
FROM HOSPITAL EFFLUENT WASTEWATER AND HOSPITAL
ADJACENT COMMUNITY TAP WATER IN DHAKA METROPOLITAN
CITY

F. Ahmed, M. Haque, S. Tishan;
BRAC University, Dhaka, Bangladesh

Background: Escherichia coli can be identified as living in a variety of
conditions, including warm blooded animals' and humans'
gastrointestinal tracts, from it is released into the environment,
especially in waterbodies. While the sources of antibiotic resistance
is the topic of focus in Bangladesh and many sources of the problem
are being studied, hospital effluent wastewater and hospital adjacent
community tap water are often ignored. Therefore, the project,
focuses on ESBL and carbapenemase encoding Escherichia

coli collected from hospital sewage water and tap water from
surrounding areas of the hospital. Methods: Sewage water
discharged from the hospitals was collected, also the tap water
within 300 metres from the hospital. After sample collection, required
media was used to identify Escherichia coli as well as membrane
filtration and PCR. Antibiotic sensitivity test that was done to check
the effectiveness of different antibiotics, included 11 different
antibiotics (ATM 30, CFM 5, CTR30, IMP 10 etc. In order to check the
multidrug resistance gene pattern (CTX-M, SHYV, bla-TEM, bla-KPC,
and NDM-1), PCR was conducted. Results: A total of 125

confirmed Escherichia coli isolates were found. Among these 125
isolates, 84 were found in hospital sewage water, and 41 were found
in community tap water. Out of 125 isolates, 26 Escherichia
coliisolates were found to be Extended Spectrum B-lactamase (ESB),
while the remaining 6 isolates were found to be carbapenemase
encoded genes. Among the 11 antibiotics used for the antimicrobial
susceptibility test (AST), cefixime (CFM 5) showed the highest
resistance rate of 31.3%, followed by ceftriaxone (CTR) with 15.7%,
Aztreonam (AT) at 8.8%, Also, 25 isolates showed resistance to
Imipenem (IPM).In order to identify the ESBL-encoding Escherichia
coli, CTX-M and bla-TEM genes were targeted.CTX-M detection rate
was 73.4% and bla-TEM was 68.75%. ldentification of carbapenem-
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resistance was done by targeting NDM, SHV, and KPC genes and
identification rate for NDM-1 was 18.8% and no positive results for
SHV and KPC, Multiple resistance gene pattern was checked with
(CTX-M, SHV, bla-TEM, bla-KPC, NDM 42) PCR and result showed 32
out of 64 isolates, gave positive for MDR. Conclusion: The majority of
the Escherichia coliisolates identified in our research were ESBL-
encoded, and the majority of them were isolated from hospital
sewage water. In our study, it showed that MDR gene spreading was
occurring due hospital sewage water and if this continues this poses
a serious threat to the public health of our nation.
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EXPERIMENTAL PHAGE EVOLUTION RESULTS IN EXPANDED HOST
RANGES AGAINST MDR AND XDR KLEBSIELLA PNEUMONIA
ISOLATES

D. Pride’, P. Ghatbale', A. Blanc', A. Garcia’, E. Ellefson-Frank', D.
Devequi Gomes Nunes?, N. Hitchcock?, J. Shiach’, R. Bardaro?, C.
Ghose-Paul*, R. Schooley’, A. Cobian Guemes';

TUCSD, SAN DIEGO, CA, United States, 2Senai Cimatec, Bahia,

Brazil, *Missouri, Columbia, MO, United States, “Emilys Entourage, New
York, NY, United States

Background: Resistance to antibiotics is approaching crisis levels for
organisms such as the ESKAPEE pathogens (includes Enterococcus
faecium, Staphylococcus aureus, Klebsiella

pneumoniae, Acinetobacter baumannii, Pseudomonas

aeruginosa, Enterobacter spp., and Escherichia coli) that often are
acquired in hospitals and can resist most if not all commonly used
antibiotics. These organisms sometimes have acquired plasmids that
confer resistance to most if not all beta lactam antibiotics such as
those produced by Carbapenem Resistant Enterobacterales (CREs).
Methods: We have been developing an alternative means for dealing
with antibiotic resistant microbes that cause infections in humans by
developing viruses (bacteriophages) that attack and kill them. We have
been working with one of the ESKAPEE pathogens, K. pneumoniae, that
has one of the highest propensities for antimicrobial resistance, to
develop phages that target and kill it. Results: We identified a number
of phages that have lytic capacity against only a few clinical isolates,
and through experimental evolution over the course of 30 days, were
able to vastly expand the host ranges of these phages to kill a broader
range of clinical K. pneumoniae isolates including MDR (multi-drug
resistant) and XDR (extensively-drug resistant) isolates. Most
interestingly, they were capable of inhibiting growth of clinical isolates
both on solid and in liquid medium over extended time periods.
Conclusions: That we were able to extend the host ranges of multiple
naive MDR and XDR K. pneumoniae through experimental phage
evolution over the course of 30 days suggests that such a technique
may be applicable to other antibiotic resistant organisms to help stem
the tide of antibiotic resistance and offer further options for medical
treatments.
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ELUCIDATING THE MECHANISM OF INTERLEUIKIN-17A SIGNALING
IN THE PATHOGENESIS OF WEST NILE VIRUS

F. Nazneen', B. Neupane’, S. Karim’, F. Bai?;
'"University of southern mississippi, Hattiesburg, MS, United
States, ?Hattiesburg, MS, United States

Background: West Nile Virus (WNV), a mosquito-borne neurotropic
flavivirus, is considered as one of the leading causes of viral
encephalitis. Since its detection in 1999 in the United States (US),
56,569 patients were diagnosed with WNV infection with 2,773 deaths
due to various forms of neuroinvasive complications. As WNV is
endemic to 48 states of the US, a constant threat of sudden WNV
outbreak remains. But no vaccine or therapeutic is available against
WNYV infection till now. Our lab previously reported that interleukin-17A
(IL-17A) promotes WNV clearance by facilitating the cytotoxicity of
CD8* T cells. As IL-17A has therapeutic potential, it is important to
understand the detailed mechanism of how IL-17A promotes
cytotoxicity. Methods: IL-17A initiates its signaling via binding to a
receptor complex composed of IL-17 receptor A (IL-17RA) and IL-17
receptor C (IL-17RC). While IL-17RA is used by other members of IL-17
family, IL-17RC is specific to IL-17A. So, IL-17RC deficient (/{17rc”)
mouse model was utilized to check the mechanism of IL-17A signaling
in WNV pathogenesis. Results: The data showed that Il17rc”” mice are
more susceptible to WNV infection with higher viral load in brain with
reduced cytotoxicity in WNV-specific CD8+ T cells. Data also showed
that treatment with recombinant (r) IL-17A can increase the
cytotoxicity in WNV-specific CD8+ T cells. Interestingly, we found a
novel role of IL-17A signaling in activating the phosphatidylinositol-3-
kinase/mammalian target of rapamycin (PI3K/mTOR) signaling
pathway in CD8+ T cells at both mRNA and protein level. The
metabolomic analysis conducted in WNV-infected CD8+ T cells
treated with rIL-17A both ex vivo and in vitro showed that IL-17A
increases the metabolism in CD8+ T cells in WNV

infection. Conclusions: The results thus inferred that IL-17RC subunit
is important for the protection against WNV infection. IL-17A initiates
its signaling utilizing the IL-17RC subunit to promote the cytotoxicity of
CD8" T cells. Moreover, IL-17A signaling activates the PI3K/mTOR
signaling in CD8" T cells and increases metabolism to cope up with the
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higher energy demand in WNV infection. Thus, our results
demonstrated a novel mechanism of IL-17A signaling in the
pathogenesis of WNV.
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MACHINE LEARNING INSIGHTS INTO VACCINE ADJUVANTS AND
IMMUNE OUTCOMES

Y. Ji', N. Sullivan', K. Bekkari?, R. Patel', M. Shardar', S. Kim", Y. Liu’,
G. Walford®, W. Read-Button?, K. Tracy', C. Barr’, D. Olsen’, K.
Bakshi', N. Murgolo?;

"Merck & Co., Inc., West Point, PA, United States, ?Merck & Co., Inc.,
Rahway, NJ, United States, *Merck & Co., Inc., Boston, MA, United
States

Background: The success of vaccination programs relies not only
on the antigenic components of vaccines but also on the inclusion
of adjuvants. Adjuvants enhance immune responses by modulating
innate and adaptive immunity, leading to improved vaccine efficacy.
However, despite their widespread use, the underlying mechanisms
by which adjuvants exert their effects remain incompletely
understood. Additionally, the diversity of available adjuvants poses
a challenge for vaccine developers, who must choose the optimal
adjuvant for each specific context. Traditionally, adjuvant selection
has been driven by empirical experimentation involving laborious in
vitro and in vivo studies. While this approach has yielded valuable
insights, it is resource-intensive and time-consuming.

Methods: This study utilized Rhesus monkeys. We used vaccines
with various adjuvants. The selected adjuvants have been
previously employed in commercially available vaccines. The
vaccines were administered in a two-dose series. The first dose was
given on day 1, and the second dose followed at week 24. Peripheral
blood mononuclear cells for mRNA profiles were collected to
compare adjuvant effects on immune genes. Blood was collected
at 6 different time points. We employed two machine learning
models, the Random Forest and Deep Learning models, to classify
RNA expression levels induced by different adjuvants.

Results: Our findings reveal that each adjuvant prompts a unique
immune response that is too intricate to be deciphered through
conventional methods. Traditional statistical methods have
struggled to interpret the complex RNA expression patterns elicited
by various adjuvants. Still, the Deep Learning model has
successfully differentiated these patterns and accurately
categorized them according to the corresponding adjuvant. A
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deeper analysis of the neural network highlighted specific genes
that were heavily weighted in the classification process. These
genes are indicative of the pathways that should be the focus of
further research to understand the particular signaling pathways
and mechanisms of adjuvants. Conclusions: This research bridges
the gap between empirical experimentation and a mechanistic
understanding of adjuvant effects. By integrating advanced
machine learning techniques with transcriptomic data, we offer
novel insights into adjuvant selection, paving the way for more
precise and effective vaccine development. The broader
implications of our work suggest a potential paradigm shift in
vaccine design and implementation worldwide.
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REAL WORLD PATTERNS OF STI TEST UTILIZATION REVEAL
SUBSTANTIAL GEOGRAPHIC VARIATION AND UNDER TESTING
RELATIVE TO GUIDELINES

N. Robinson’, J. Baron?, D. Heaney?;

"Roche Diagnostics Corporation, INDIANAPOLIS, IN, United

States, 2Somerville, MA, United States, *Roche, Indianapolis, IN, United
States

Background: Real world patterns of testing for Chlamydia

trachomatis (CT) and Neisseria gonorrhoeae (NG) are not well-defined
in the clinical literature. Current USPTF guidelines recommend
screening females aged 24 and younger if sexually active and 25 and
older if at increased risk; these guidelines offer no recommendation for
or against testing in males. Methods: Using the Merative Marketscan
insurance claims database, we included 10 million randomly sampled
individuals (in the US) aged 18-64 enrolled in the database during all or
part of 2022; the 10 million included 5 million each with commercial
insurance and with Medicaid. Using time-to-event modeling (censoring
to calendar months with enrollment in the database) we estimated the
proportion of individuals with at least one outpatient CT or NG test
(based on CPT codes) during CY 2022, stratified by age, gender and US
state. We used random effects modeling to categorize inter-state
variation. We estimated population rates of sexual activity from
NHANES (National Health and Nutrition Examination) survey data
(2015/2016 survey). Results: The 10 million individuals were 45% male
with a median age of 38 (27-51, IQR). The Medicaid insured individuals
were reported as 52% White, 24% Black/ African American and 7%
Hispanic/ Latinx (remainder unknown or other; race/ethnicity
unavailable for commercially-insured). STl testing rates were much
lower than rates of sexual activity across age and sex subgroups (Table).
Only 26% of females aged 18-24 received testing compared to 84%
reporting sexual activity; only 7% of males 18-24 were tested. Testing
rates varied widely by state (median hazard ratio of 1.35 and 1.63 in
females and males, respectively, aged 18-24); state testing rates ranged
from 44.7% (43.3-46%) in MA to 8% (4.4-11.4%) in WY for females 18-
24. For males 18-24, testing rates ranged from 19.1% (18.1-20.2%) in
MAto 1.8% (0.9-2.7%) in WV. Conclusions: CT and NG testing in
females 18-24 appears to be substantially under-utilized relative to
guidelines with substantial inter-state variation in testing rates in both
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males and females. Initiatives aimed at optimizing testing practice are
needed.

Age Sex Proportion with STI Proportion Sexually
Testing *[Est (95% CI)] Active **[Est (95% CI)]
;i female |26.2% (26.1-26.3%) 84.4% (79.4-88.3%)
male 7% (7-7.1%) 70.4% (63.5-76.5%)
4213 female 24% (23.9-24%) 91.9% (89.1-94%)
male 6.6% (6.5-6.6%) 91.4% (88.7-93.6%)
gl female |7.1% (7.1-7.1%) 65.8% (61.6-69.9%)
male 2.8% (2.8-2.9%) 70.6% (66.2-74.6%)

* Proportion with CT and/or NG test in 2022, individuals with partial
year enrollment censored to time of enrollment; **weighted
proportion of respondents with prior sexual activity and reporting at
least 1 male and/or female partner for oral, vaginal or anal sex over the
prior 12 months
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VALIDATION OF SELF-COLLECTED THROAT AND RECTAL SWABS
FOR CHLAMYDIA.TRACHOMATIS AND NEISSERIA.
GONORRHOEAE TESTING

E. Theel, F. Stout;
Mayo Clinic, Rochester, MN, United States

Background: Chlamydia trachomatis (CT) and Neisseria
gonorrhoeae (GC) are among the most common sexually transmitted
infections (STIs) worldwide. The CDC recommends use of nucleic
acid amplification tests (NAATSs) for patient diagnosis and screening.
The Aptima Combo 2 (AC2; Hologic) assay performed on the Panther
system is an FDA-approved, qualitative NAAT for CT/GC detection in
clinician-collected endocervical specimens, PreservCyt’ Solution
liquid Pap specimens, throat, rectal, vaginal and male urethral swabs,
and in patient-collected vaginal swabs and urine. Due to increased
interest in self-collected samples, we validated performance of the
AC2 assay for self-collected rectal and throat

swabs. Methods: Performance of the AC2 assay on self-collected
throat and rectal swabs was evaluated for transport conditions (using
the FDA winter and summer temperature cycling profiles), precision,
agreement, reference range and analytical sensitivity. Intra- and inter-
assay precision were evaluated using self-collected throat and rectal
swabs spiked with CT/GC. For agreement, qualitative results from
self-collected and matched clinician-collected throat and rectal
swabs were compared; reference range was evaluated using self-
collected throat and rectal swabs from healthy volunteers. AC2 limit
of detection (LoD) studies were performed by using self-collected
throat and rectal swabs from health volunteers which were spiked
with CT/GC at varying concentrations around the manufacturer
established LoD. Results: 100% qualitative agreement was observed
for the evaluated transportation conditions and precision testing.
Overall result agreement between self-collected to clinician collected
samples was 91% (43/47) and 97% (65/67) for rectal and throat
swabs, respectively. Among the six swabs with discordant results,
four were positive by self-collection and negative when collected by a
clinician; the remaining two discordant samples were indeterminate.
All self-collected specimens from healthy individuals (n=20) were
negative. For analytical sensitivity, the manufacturer’s set LoDs for CT
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(0.007 IFU/mL) and GC (0.100 CFU/mL) were confirmed for both
throat and rectal swabs. Conclusions: Overall performance
characteristics for throat and rectal self-collected specimens were
acceptable, with possibly improved performance of self-collected
versus clinician-collected swabs.
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CO-INFECTION OF WHO CRITICAL PRIORITY FUNGAL
PATHOGENS

B. Walesch', E. Chambers?, A. Millar', A. Berg?, M. Altrich?, B. Neil*;

'Eurofins-Viracor, Lenexa, KS, United States, 2Eurofins Viracor, Lee's
Summit, MO, United States, *Viracor IBT Laboratories, Lees Summit,
MO, United States, “Lenexa, KS, United States

Background: Fungal infections are a worldwide burden. Some fungal
infections can lead to invasive fungal disease (IFD) primarily in
immunocompromised individuals. Fungi responsible for causing IFD
are endemic to certain geographic regions. The geographical
distribution of these pathogens has increased due to climate
change, exposing more high-risk individuals to IFD pathogens. The
cause for alarm is that IFD infections assimilate common ailments
like the common cold and flu. IFD pathogens are often skipped over
during initial clinical testing because of its symptoms and therefore,
are associated with a high mortality rate. Some fungi responsible for
causing IFD include Aspergillus fumigatus and Candida albicans. A.
fumigatus and C. albicans are two fungi included in WHO critical
priority fungal pathogens due to their case increases and available
treatment options. A. fumigatus and C. albicans have also been
implicated in host co-infection of the respiratory tract. Co-infections
of fungal pathogens that lead to IFD are caused by treatment failure.
This study sought to determine the rate of co-infection among
clinical samples for A. fumigatus and C. albicans. Eurofins Viracor’s
laboratory developed tests for Aspergillus and Candida were used to
determine if co-infection was present in samples. Viracor’s assays
for Aspergillus and Candida are panel tests that include multiple
species for both Aspergillus and Candida. However, for this study,
the focus was on A. fumigatus and C. albicans. Methods: 21
bronchial lavage (BAL) samples that were positive for A. fumigatus
were de-identified and relabeled to undergo additional testing for C.
albicans. The samples were extracted with Candida controls on the
KingFisher instrument. DNA elution from the KingFisher went
through polymerase chain reaction (PCR) testing on the ABI 7500
Fast instruments. Standard controls were added to the PCR plate.
Controls from PCR and extraction were reviewed for acceptance
based on testing guidelines. Sample results were determined as
positive for C. albicans if the pathogen amplification CT is < 38.
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Results: In this study, 14% (3/21) of the A. fumigatus positive
samples were also positive for C. albicans. Conclusions: Although
this sample size is relatively small, it does express the presence of
co-infection and does warrant additional research. A. fumigatus and
C. albicans are two of the WHO critical priority fungal pathogens that
can lead to IFD. Co-infection of IFD pathogens requires additional
research to prevent deaths in the high-risk population.
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ISOLATION OF ACINETOBACTER BAUMANNII AND KLEBSIELLA
PNEUMONIAE FROM POST-TRAUMATIC PRE-SURGICAL
WOUNDS OF HOSPITALIZED PATIENTS IN DHAKA AND
ANALYZE THEIR ANTIBIOTIC-RESISTANT PROFILE

F. Sultana’, S. Rashid’, T. Mahmud’, F. Farheen', M. Hossain?, F.
Haque?;

'BRAC Univ., Dhaka, Bangladesh, 2Dhaka, 13, Bangladesh, *Brac
University - BANGLADESH, 13, Dhaka, 13, Bangladesh

Background: Post-traumatic wound infection is a major
challenge for hospitalized patients, resulting in expensive
treatment, amputation and even death. Nosocomial bacteria
such as Klebsiella pneumoniae and Acinetobacter

baumannii have been studied in hospitalized patients, but these
two bacteria and their antibiotic resistance pattern in wound
infections has not been extensively studied in Bangladesh. To
address this gap, this study was conducted in Dhaka, to

isolate Klebsiella pneumoniae and Acinetobacter baumannii from
pre-surgical wounds from hospitalized trauma patients and
analyze their antibiotic-resistant profile.

Methods: Klebsiella pneumoniae and Acinetobacter

baumannii were isolated by culture methods and were confirmed
by PCR. To analyze their antibiotic-resistant profile, disk diffusion
methods were followed, and results were interpreted through
CLSI guidelines. In parallel, the hemolysis test was also
conducted to observe the hemolytic activity of the selected
bacteria. Results: In forty-five patients, 91.11% were men and
8.89% were women. From the total collected samples, 22% and
13% of these samples confirmed the presence of Acinetobacter
baumannii and Klebsiella pneumoniae, respectively.

Both Acinetobacter baumannii and Klebsiella pneumoniae were
present in 4% of the total collected samples. All the isolates
showed at least 50% resistance against all the antibiotics tested,
where 80% of Acinetobacter baumannii and 83.33% of Klebsiella
pneumoniae isolates showed resistant to multiple drugs. A.
baumanniiisolates were 100% resistant to Aztreonam,
Azithromycin and Nalidixic acid, where K. pneumoniae isolates
showed 100% resistant to Imipenem, Ampicillin and Tigecycline.
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The hemolysis test confirmed the alpha hemolytic activity of K.
pneumoniae and Acinetobacter baumannii showed gamma
hemolytic activity. Conclusions: In this study, most of the
isolates were multi-drug resistant which is a concern for trauma
patients. Further research is needed to ensure pathogen control
to reduce such wound infections.
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Performance Characterization of the BioCode® STl + Resistance
Panel (RUO)

C. Lee, S. Chawla, C. Kurt, S. Smith, B. Cho, K. Haag, M. Moreno, E.
Gonzalez, E. Laderman;
Applied BioCode, Santa Fe Springs, CA, United States

Background: Early detection and identification of pathogens involved
in sexually transmitted infections (STIs) is critical for effective
treatment. While single and multi-target FDA cleared polymerase
chain reaction (PCR) based kits for STls exist, they cannot
simultaneously detect multiple pathogens and antimicrobial
resistance (AMR). We developed a multiplex PCR-based panel for
research use only (RUO) to identify Chlamydia

trachomatis (CT), Mycoplasma genitalium (MG), Neisseria
gonorrhoeae (NG) and Trichomonas vaginalis (TV), as well as single
nucleotide polymorphisms (SNPs) associated with AMR for MG (23S
rRNA and parC) and NG (gyrA) from extracted DNA utilizing Barcoded
Magnetic Beads (BMBs) and the BioCode® MDx-3000 with results in 4
hours. Methods: Samples for all studies were extracted with the
Roche MagNA Pure 96 System prior to testing with the BioCode® MDx-
3000. Over 200 cross-reactivity organisms were tested in vitro or
analyzed in silico to confirm specificity. Inclusivity tests were
performed on at least 11 strains per target. Limit of detection (LoD) for
each target plus AMRs were determined and potential competitive
inhibition for all 4 ID targets were evaluated. The robustness of the
assay was challenged with potentially interfering substances in urine
samples. To assess clinical performance and potentially discover
AMR strains, previously characterized patient urine samples
(n=20/target) positive for each STl target were tested and discordants
were confirmed by sequencing. Results: The BioCode® STI + Panel
(RUO) detected inclusivity strains for all 4 targets, did not detect any
of the cross-reactivity organisms or show inhibition by potential
interferents. LoDs were determined at acceptable levels and
competitive inhibition was either not observed or minimal. Clinical
sample testing resulted in 290% agreement, but discordant testing
resulted in 100% agreement (1 sample was not retested due to
insufficient volume). Twelve samples showed coinfection with
another on-panel target and at least 10 samples were detected with
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AMR; results were confirmed via DNA sequencing.

Conclusions: The BioCode® STl + Resistance Panel (RUO) is a
multiplexed, sensitive, and specific multiplexed PCR-based assay
capable of detecting and identifying CT, MG, NG and TV, and SNPs
associated with MG and NG AMR mutations. The assay provides a
powerful tool to aid in proper antibiotic treatment of the patient by
combining high sensitivity, fast results, and scalable throughput (< 96
samples/run).
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PERFORMANCE COMPARISON OF NASOPHARYNGEAL SWAB
SPECIMENS VERSUS HOLOGIC RESPDIRECT NASAL SWAB
SPECIMENS USING THE HOLOGIC PANTHER FUSION (PF)
RESPIRATORY ASSAYS

D. Banerjee', A. Sasidharan?, N. Sagar®, D. Dhar', A. Nenninger*, R.
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States, 2Childrens Mercy Hospital, OVERLAND PARK, KS, United
States, *Kansas City, MO, United States, “Hologic, San Diego, CA,
United States, *Children's Mercy Kansas City, Kansas City, MO,
United States

Background: Nasopharyngeal swab (NPS) is considered the gold
standard sample type for respiratory virus testing; however, NPS
collection is invasive, requires a healthcare provider, and is
challenging in children. Alternatively, a nasal swab (NS) is less
invasive, easier to collect or can be self-collected and may be
patient preferred. Here, we evaluated SARS-CoV-2, Flu A, Flu B,
respiratory syncytial virus (RSV), parainfluenza viruses (PIV),
human metapneumovirus (hMPV), adenovirus (AdV) and rhinovirus
(RV) detection in NS. Methods: Children with respiratory
symptoms and an order for standard of care (SOC) respiratory
testing of NPS were enrolled in inpatient (IP) and urgent care (UC)
settings. A Hologic RespDirect swab was used to collect NS in viral
transport media (VTM) within 72 hours of NPS collection. Remnant
SOC NPS in VTM was obtained for paired testing. Samples were
tested with Panther Fusion (PF) respiratory assays (PF SARS-CoV-
2/FlUA/B/RSV, PF Paraflu, and PF AdV/hMPV/RV assays). NS results
were compared to NPS for % agreement; NS result was also
analyzed by days post symptom onset, Ct value, and patient
setting. Results: Overall, 200 children (median age - 2 years,
interquartile range: 0.85 - 7) were enrolled; 96 (51.3%) were males.
Thirteen remnant NPS were unavailable for paired testing and
paired NPS/NS were obtained from 187 (93.5%) subjects (140,
75% - IP; and 47, 25% - UC) of which 161 (86.1%) were positive for
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1 or more viral targets by SOC testing. Positive Percent Agreement
(PPA) and Negative Percent Agreement (NPA) of NS vs NPS for each
virus isin Table 1. There were 187 and 180 detections in NPS and
NS, respectively. Overall, 20 NPS samples missed 25 viral
detections; and 29 NS samples missed 32 detections (p=0.44),
Median Ct with IQR for NPS was 26.9 (23.1 - 31.7) and NS was 30.4
(26.3 - 34.2). PPA and NPA was similar for IP and UC subjects.
Conclusions: NS exhibits comparable performance with NPS for
respiratory virus detection in children with 280% PPA (except hMPV
and AdV, although n was low) and 294% NPA for all targets. While
average Ct was higher in NS and may be due to lower average viral
load in NS and delayed sampling, there were similar numbers of
discordant samples indicating comparable missed detections for
each sample type.

Table 1. NS vs NPS using PF respiratory assays.
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DETECTION OF ROTAVIRUS IN SALIVA OF PEDIATRIC PATIENTS WITH
ACUTE GASTROENTERITIS

D. Dhar', A. Sasidharan’, M. Dhar’, M. Santos’, A. Riead’, D. Banerjee’,
S. Mirza?, R. Gautam?, R. Selvarangan’;

'Children's Mercy Research Institute, Kansas City, MO, United

States, 2Center for Disease Control and Prevention, Atlanta, GA, United
States.

Background: Enteric viruses like rotavirus (RV) are most often spread via
fecal-oral transmission. However, recent animal studies using murine
and human RV strains have identified salivary glands as a potential
location of RV replication, leading to the possibility of viral detection in
saliva as a potential diagnostic tool. This study was conducted to assess
the feasibility of detecting RV from saliva samples of pediatric patients
with acute gastroenteritis (AGE). Methods: Paired stool and saliva
samples were collected from patients with AGE at Children’s Mercy
Hospitals-Kansas City, USA during October 1, 2023- April 31, 2024.
Saliva samples were collected using SalivaBio Children’s Swab
(Salimetrics®) following the manufacturer’s protocol and stored at -80°C.
A minimum volume of 50ul was used for total nucleic acid extraction
using NucliSens easyMAG (bioMerieux®), and samples with <50ul
volume were diluted at a 1:10 ratio with sterile 1X Phosphate Buffered
Saline (PBS) prior to nucleic acid extraction. Recovered nucleic acid was
tested for RV by CDC RT-gPCR assay. Results: A total of 374 paired stool
and saliva samples were collected from patients with median age of 47
months and median saliva recovery volume of 150pul. Of these, 54
samples detected RV in stool (14.4%) and had a paired saliva sample
available for testing. RV was detected in 14 paired saliva samples (26%)
with a median cycle threshold (Ct) of 35.6 compared to a median Ct of
12.5 from the matched positive stool samples. In comparison, the
median Ct for RV in stool for the discordant pairs was 16.5. Among those
pairs with stool samples negative for RV, 56 saliva samples (14.9%) were
selected randomly for testing, and no RV was detected from

them. Conclusion: RV was detected in almost 26% of saliva specimens
with paired stool specimens also positive for RV, indicating that saliva
samples may be used to complement the diagnostic detection of RV
from stool samples. Our data indicate that there is a significant
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reduction of RV load in saliva samples compared to stool, highlighting
the significance of the stool sample in the routine diagnostics of RV.
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CAP/CLIA VALIDATION OF AN HIV-1 LABORATORY DEVELOPED TOTAL
NUCLEIC ACID ASSAY (INTEGRATED DNA) FOR CELL PELLETS ON THE
QUANTSTUDIO DX

P. Nbessa', J. Enoch’, P. Mozafari’, T. Smith', S. Padilla’, Z. Tyler’, D.
Coleman', R. Abanes’, H. Leghesse’, J. Malia?, J. Darden’, K. Peachman?,
O. M'hamdi’, I. Naouar*, S. Peel?;

"Henry M. Jackson Foundation for the Advancement of Military Medicine,
Silver Spring, MD, United States, Silver Spring, MD, United

States, *Rockville, MD, United States, “Walter Reed Army Institute of
Research, Silver Spring, MD, United States.

Background: Detection and characterization of HIV-1 infection status in
individuals vaccinated against HIV, receiving antiretroviral therapy, or
exposed while on prophylaxis is complex but essential for patient
management. The COBAS® AmpliPrep/COBAS® TagMan (CAP/CTM)
testing of peripheral blood mononuclear cells provided a sensitive means
for HIV-1 detection in these populations; however, the platform was
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sunsetted on 31 Dec 2023. To ensure continuity of high-quality testing, a
manual Laboratory Developed Test (LDT) for total cell associated nucleic
acid (TNA), was developed and evaluated for execution of on the
QuantStudio Dx platform. Methods: A custom-designed primers/probe
set targeting the HIV-1 Long Terminal Repeat (LTR) region was optimized.
A 20-day performance validation following FDA and CAP/CLIA guidelines
was conducted to assess assay precision, accuracy, analytical
sensitivity/specificity, lower limit of detection and reportable range. Assay
calibrators were prepared using LAV-8E5 cells. Panels and assay controls
were contrived using different dilutions of ACH2 cells in blood that was
lysed and pelleted. Accuracy was assessed using clinical discards from
an IRB approved protocol. All panels and samples were extracted using
the EZ1&2 Virus Mini Kit and TNA was amplified/quantified on the
QuantStudio Dx using the TagPath One Polymerase kit. Results: The HIV-
1 TNA LDT demonstrated acceptable performance. The assay was linear
with an R? and slope equal to 0.99. Assay precision was evaluated
between 5 and 3 Logio Copies/mL with a maximum CV of 14%. The HIV-1
TNA LDT was accurate (kappa coefficient of 1.00) compared to the Roche
DNA V1.5 PCR Test when using negative or positive HIV-1 PBMC cell
pellets. Analytical sensitivity was not compromised by test of 17
pathogens; interference studies using these same pathogens
demonstrated 100% LDT specificity. Based on 95% detection, the assay
LLOD was 14.2 copies/mL of blood. Conclusion: The HIV-1 TNA LDT is
sensitive, specific, and reproducible; it provides an important means to
determine HIV-1 infection status in individuals whose HIV-1 test results
are confounded by vaccine induced seroreactivity; PrEP administration,
or highly efficacious ART.
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INFECTED PULMONARY EPITHELIAL CELLS MEDIATE COVID-19
ASSOCIATED FIBRIN DEPOSITION IN THE LUNG

C. Huang;
National Institutes of Health (NIH), Bethesda, MD, United States

Background: COVID-19 associated fibrin deposition in the lung is one
form of coagulopathy and is prevalent in severe COVID-19 patients.
Routine anticoagulation regimens, e.g. enoxaparin and heparin, are
empirically introduced to mitigate COVID-19 associated coagulopathy,
however, randomized controlled trials indicate patients who are
hospitalized and critically ill do not benefit from treatment-dose
anticoagulation. Therefore, a deeper understanding of how COVID-19
induces lung fibrin deposition is imperative to therapeutic treatments
that reduce the COVID-19 associated deaths. Methods: proteomic
analysis of bronchoalveolar lavage fluid (BALF) from healthy donors,
acute COVID-19 and recovered COVID-19 patients; infected primary lung
epithelial cells with SARS-CoV-2 in vitro, added purified fibrinogen or
BALF to the infected cells, and then characterized fibrin clotting using
turbidity assay, Z-stacked imaging, and scanning electron microscope;
CRISPR-Cas9 knockout of tissue factor from lung epithelial cells;
enzymatic assay of a transmembrane serine protease, matriptase.
Results: proteomic analysis of BALF indicated plasma leakage into the
lung airspace in acute COVID-19 patients, suggesting the need to study
how lung epithelial cells mediate COVID-19 associated fibrin deposition.
In the established infection model to study lung coagulopathy by SARS-
CoV-2 infection, we found SARS-CoV-2 infection indeed induced fibrin
clotting. These fibrin clots formed the infection model had
indistinguishable architecture from blood clots and their formation was
dependent on thrombin activation as venous coagulation is. However,
the lung epithelia cell-mediated fibrin clotting was independent on
tissue factor while activation of extrinsic pathway of venous coagulation
is dependent on. Furthermore, we found viral infection cleaved a
transmembrane serine protease, matriptase from the lung epithelial
cells. Through enzymatic assays, we found recombinant matriptase
cleaved prothrombin and in turn cleaved fibrinogen for fibrin clotting,
suggesting SARS-CoV-2 infection cleaves transmembrane serine
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proteases in the lung epithelial cells to directly activate prothrombin for
fibrin clotting. Conclusions: Our findings revealed a lung epithelial cell-
mediated fibrin deposition induced by SARS-CoV-2 infection which
differed from venous coagulation, suggesting the need for focusing
therapeutic treatments on lung epithelial cells rather than on blood
vessels to mitigate COVID-19 induced lung fibrin deposition.
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ASSESSMENT OF AN ANTIBODY DIRECTED AGAINST PARECHOVIRUS
A3

E. Rhoden’, H. Jost', N. Dybdahl-Sissoko’, M. Mickum?, L. Briesach’, B.
Mainou®;

'Centers for Disease Control and Prevention, Atlanta, GA, United
States, 2CNA/CDC, Cumming, GA, United States

Our laboratory generated a mouse antibody (clone AB6-BA9-AH7)
directed against PeV-A3. Parechoviruses, of genus Parechovirus within
the Picornaviridae family, are associated with a wide variety of clinical
manifestations. Parechovirus A3 (PeV-A3) is known to cause sepsis-like
illness, meningitis, and encephalitis in infants and young children. There
are no specific therapies currently available to treat PeV-A3 ill children. A
direct ELISA was developed to assess the binding of the antibody to
clinical strains of PeV-A3. Interestingly, in addition to PeV-A3, the
antibody could also bind to PeV-A1, A2, A4 and A6 but not PeV-A5 in the
direct ELISA, suggesting differences in epitope structure between PeV-
A3 and the other parechoviruses. No binding was demonstrated to
representative strains of neurotropic enteroviruses: poliovirus,
enterovirus-A71, enterovirus D-68, coxsackievirus B5 and echovirus 11.
In a cell-based virus neutralization assay, the antibody reduced viral
infectivity of some strains of PeV-A3 but did not neutralize PeV types A1,
A2, A4, A5 and A6. Synchronized infection assays demonstrated that
AB6-BA9-AH7 did not prevent virus entry into cells but had a greater
effect on blocking virus attachment. In addition, AB6-BA9-AH7 exhibited
a strong synergistic effect when tested in combination with
posaconazole. This study demonstrates that antibody AB6-BA9-AH7
could be used to aid further studies exploring PeV-A3 pathogenesis.
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THE VOLTAGE-GATED CALCIUM CHANNEL INHIBITOR FLUNARIZINE
INHIBITS CELL ENTRY, REPLICATION AND BUDDING OF THE
HEMORRHAGIC FEVER CAUSING MAMMARENAVIRUS LASSA VIRUS

C. A. Ofodile’, I. C. Uzochukwu, F. C. Ezebuo’, I. Ejiofor', M. Adebola’, I.
Okpoli', B. Cubitt?, H. Witwit?, C. Okwuanaso', N. F. Onyemelukwe?, J.
De La Torre?;

"Nnamdi Azikiwe University Awka, Awka, Nigeria, °The Scripps Research
Institute, San Diego, CA, United States, *University of Nigeria, Nsukka,
Enugu, Nigeria, *La Jolla, CA, United States.

Background: Lassa fever (LF) is a viral hemorrhagic fever (HF) disease
that poses an important public health concern in large regions of
Western Africa including Nigeria. LF has been listed as one of the 8
priority diseases for research and development by WHO 2024. Currently,
there are no approved vaccines or antivirals specifically to prevent or
treat LF. Current antiviral intervention is limited to an off-label use of
ribavirin for which efficacy remains controversial. Hence, the
significance of developing therapeutics against Lassa virus (LASV), the
causative agent of LF. Methods: An in silico docking screen of 2015
existing drugs was done to identify those with high affinity binding to
LASV proteins. Identified candidates were examined for their antiviral
activity against LASV and the prototypic mammarenavirus lymphocytic
choriomeningitis virus (LCMV) using cell-based minigenome (MG)
systems. The antiviral activity of drugs that inhibited LASV and LCMV MG
activity was characterized in LCMV multi-step growth kinetics and using
a battery of cell-based functional assays to assess the steps of the virus
life cycle targeted by the drug. Results: Our in silico docking screen
identified flunarizine, tadalafil, mefloquine, ergocalciferol (Vit D2),
dexamethasone as high affinity binders to the nucleoprotein (NP) and L
polymerase of LASV. Flunarizine exhibited the highest anti-MG activity
reducing the activity of the LASV and LCMV MGs to 52% and 79%,
respectively, of the activity observed in vehicle control samples.
Flunarizine exhibited a dose-dependent inhibitory effect on LCMV
multiplication. Cell-based functional assays showed that flunarizine
inhibited the fusion event mediated by the virus surface glycoprotein
(GP) required for the completion of virus cell entry, and the budding
process mediated by the virus matrix z protein. Northern blot and RT-
qPCR analysis of isolated RNA confirmed the MG result that Flunarizine
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inhibited Mammarenavirus replication process mediated by the viral
vRNPConclusion: Flunarizine inhibited multiplication of several
mammarenaviruses including the HF causing LASV. Mechanism of
action studies revealed that flunarizine exerted its anti-mammarenaviral
activity by interfering with the cell entry, replication, and budding
processes of LASV and LCMV.
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PERFORMANCE CHARACTERIZATION OF VIRUS NEUTRALIZATION
TESTS AND A MULTIPLEX BEAD ASSAY FOR MEASLES AND RUBELLA
FOR USE IN MICROARRAY PATCH CLINICAL TRIALS

Z. Kuang', E. El-Badry’, E. Padron-Regalado’, E. Clarke?, J. L. Goodson', S.
N. Crooke’, P. A. Rota®; 'Centers for Disease Control and Prevention,
ATLANTA, GA, GA, United States, *Medical Research Council (MRC) Unit,
The Gambia at the London School of Hygiene and Tropical Medicine,
Banjul, Gambia

Background: Measles elimination is a key metric for the Immunization
Agenda 2030, and the Measles and Rubella Strategic Framework 2021-
2030 was established to provide guidance for achieving

the elimination of measles and rubella (MR) across all six WHO Regions.
To achieve elimination, high-quality laboratory testing is crucial to
evaluate the population immunity against measles virus (MeV) and rubella
virus (RuV) and monitor response after vaccination. The MeV plaque
reduction neutralization test (PRNT) and rubella virus neutralization test
(NT) are the gold standard for evaluating seroprotection against MeV and
RuV respectively. Using patient samples from the first clinical trial of MR
vaccine delivered via microarray patch (MR-MAP), a key technology
expected to benefit MR elimination efforts worldwide, the MeV PRN and
RuV NT have been systematically assessed to ensure accurate and
reliable test results and establish performance characteristics of assays in
the target population. We additionally probed the use of a high-
throughput, Luminex-based, MR multiplex bead assay (MBA) to evaluate
its potential for use as an alternative test of MR seroprotection in future
large scale clinical studies. Methods: Results: Comparing the three tests
to known vaccination status resulted in 95%, 99% and 99% of accuracy of
the MeV PRNT, RuV NT and MR MBA, respectively. Reproducibility of test
results was assessed by two operators, performing each test three times
for a subset of 20 samples. Qualitative reproducibility of results was
obtained for MeV PRN (100%), RuV NT (99%) and MR MBA (99%),
respectively. We calculated the limit of quantitation for MeV PRNT to be 10
mlU/mland RuV NT to be 9 IU/ml. However, the MBA was able to quantify
much lower antibody titers, which we calculated to be 0.0124 mIU/ml for
MeV and 0.285 IU/ml for RuV. No cross reactivity was observed with
samples containing antibodies to other viral antigens. The MBA assay also
performed equivalently in the presence of high concentrations of
hemoglobin. A strong correlation was observed between MBA and
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neutralization titers for both MeV (r>=0.89) and RuV (r>=0.86) when
comparing the quantitative results from samples in all age groups.
Conclusions:The thorough assessment of MeV PRNT, RuV NT and MR
MBA demonstrates robust performance characteristics of the different
testing methods. The strong correlation of the MR MBA with neutralization
assays presents this technology as a promising high throughput testing
alternative for future vaccine studies.
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COMPARISON OF AXIM BIOTECH RAPID SEROLOGICAL DIAGNOSTIC
TEST KITS WITH AN IN_VITRO CELLULAR NEUTRALIZATION
PSEUDOVIRUS ASSAY FOR DETECTION OF SARS-COV-2 NEUTRALIZING
ANTIBODIES

Azizan', A. Dongo’, M. Diep’, V. Pedraza', T. Huang', S. Raman’, K. Duus’,
T. Else’, S. Chenthittayil', D. Torry?, A. Wilber?, A. Stone*;

"Touro University Nevada, HENDERSON, NV, United States, ?Touro
University Nevada, Springfield, IL, United States, 3Southern Illinois
University, Springfield, IL, United States, “University Nevada Las Vegas,
HENDERSON, NV, United States

Background: Individuals infected with SARS-CoV-2 (CoV2) can generate
neutralizing antibodies (NAb), which may confer immune protection and
limit COVID-19 disease severity. We hypothesize that vaccinated and
infected individuals with high titer NAb are most efficient at preventing
infection for strain-matched, and emerging CoV2 variants. We quantified
NAb antibodies to spike and the receptor_binding_domain (RBD), and
defined efficacy of sera in preventing CoV2 infection using an in-vitro
cellular neutralization assay in-vitro (NAb-pseudovirus) assay.
Additionally, we compared the efficacy of a rapid serological diagnostic
test (RSDT) from AXIM Biotech to this NAb-pseudovirus
assay.Methods:Fifty CoV2_IgG positive, out of 255 total blinded sera
samples from a larger study, were analyzed by the NAb-pseudovirus assay
that uses a Lentivirus-pseudovirus studded with Wuhan or Omicron BA.2
spike protein. These samples were also tested for NAb using two RSDTs
generations specific for the Wuhan and Omicron BA.5 variants. The Gen1
test detects CoV2_NADb against the RBD of the Spike protein. The Gen2 test
contains an additional band that detects antibodies against Spike protein
minus RBD, which correlates with immunity. Results: A 75% reduction in
viral infection for sera had a high positive predictive value of CoV2
protection when analyzed using the pseudovirus assay: 29 out of 50
samples met this threshold. Sera with high titer RBD and neutralization
capacity had equal neutralizing function on the Omicron BA.2
pseudovirus. Using the RSDTs, 27 of the 29 pseudovirus_NAb positive
samples tested positive with the Wuhan_Gen1, while 19 tested positive
with Wuhan_Gen2 kits. Thirteen samples tested positive for BA.5_Gen1,
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while 7 tested positive with BA.5_Gen2. Overall, 19 of the 29
pseudovirus_NAb positive samples were positive for Wuhan spike nAb,
while only 7 samples were positive for Omicron BA.5, when tested using
both RSDTs. Conclusions: The pseudovirus_NAb assay showed that high-
titer anti-RBD IgG to the initial Wuhan CoV2 virus provided potent
neutralization activity against the BA.2 variant. Higher levels of NAb via the
RSDT correlate with greater immunity, consistent with findings of the
pseudovirus assay. These NAb assays especially the convenient RSDT,
could provide a high confidence level about efficacy in preventing CoV2
infection, regardless of the CoV2 strain.
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SEROPREVALENCE & COINFECTION OF DENGUE SEROTYPES
DURING AN OUTBREAK IN 2021 IN A TERTIARY CARE HOSPITAL IN
WESTERN RAJASTHAN, INDIA

R. Gadepalli, S. Malhotra, S. Mehrotra;
All India Institute of Medical Sciences, Jodhpur, India

Background: India is labelled as hyper-endemic by WHO for Dengue
virus (DENV), all four serotypes circulate in India with variation in time
and location. Among various DENV serotypes, one serotype dominates
in each outbreak and correlates with disease severity. There has been
increase DENV serotypes co-infection, however, there have been
limited studies assessing the clinical impact of such

infections. Methods: This study aims to assess the clinical profile of
patients by serological and molecular diagnosis of concurrent dengue
serotypes by immunochromatographic card (ICT) test, Enzyme-linked
immunosorbent assay (ELISA) and real-time polymerase chain
reaction (PCR) respectively. Results Analysis of 462 non-structural
protein1 (NS1) antigen positive samples during an outbreak of 2021
was done. To determine the DENV serotypes, real-time PCR was
performed, followed by clinical profiling of the co-infections of the
dengue serotypes. Out of 3213 clinical samples, 462 (14.37%) were
NS1 positive by ICT. Dengue IgM ICT was performed on 462 NS1 ICT
positive samples, 284 (61.4%) samples were found to be IgM reactive.
By real time PCR of NS1 positive samples, dengue virus was detected
in 426 (92.2%) samples. Among DENV serotypes mono infection,
DENV-1 was detected in 16 (3.4%), DENV-2in 387 (83.7%), DENV-3in 4
(0.86%) and DENV-4in 19 (4.11%) samples. Coinfection was detected
in 17 (3.67%) samples. Conclusions: Early diagnosis and correlation
of concurrent serotypes of dengue in conjugation with signs &
symptoms have better implications in clinical management of the
patient
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BEYOND INFLUENZA: VIROLOGIC SURVEILLANCE OF NON-
INFLUENZA RESPIRATORY VIRUSES

M. Salas’, J. Cayabyab', B. Gonzaga', J. Schapiro?, A. Chen’, M. Salas’,
A. Hatada', B. Molinar’, T. Padilla’, E. Saguar’, C. Wright', R. Nakamura',
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Background: Surveillance and characterization of non-influenza
respiratory viruses, such as respiratory syncytial virus (RSV),
enteroviruses (EV), and adenoviruses (AdV), are limited, particularly
outside of the winter respiratory season, despite the potential disease
severity associated with many of these pathogens. To address this gap,
the California Department of Public Health (CDPH) Viral and Rickettsial
Disease Laboratory (VRDL) implemented the Enhanced Respiratory
Laboratory Surveillance (ERLS) project to receive residual positive
respiratory viral specimens from clinical laboratories for typing and
sequencing. Methods: The ERLS project began in July 2023, with
receipt of weekly shipments of positive respiratory virus panel (RVP)
specimens and metadata from two clinical laboratories in California.
Selected specimens underwent molecular characterization based on
criteria including virus detected, patient age, hospitalization status, and
geographic location. Characterization included subtyping or genotyping
of influenza-positive specimens and sequencing of RSV, AdV, and
EV/rhinovirus-positive specimens. Results: As of July 2024, 5,152 ERLS
specimens have been received from 36 (62%) of the 58 California
counties. Thus far we have characterized nine different AdV types
among 145 AdV-positive specimens, eight EV types among 19 EV-
positive specimens, and 25 rhinovirus types among 53 rhinovirus-
positive specimens. We have subtyped 95 influenza A specimens and
genotyped 32 influenza B specimens with no detection of novel
influenza viruses. Conclusions: The ability to obtain and characterize
specific respiratory viruses is a valuable supplement to existing
surveillance activities. CDPH has identified applications for a range of
public health needs: 1) to maintain subtyping of influenza A viruses
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during and after the initial detections of influenza A/H5 in US dairy
cattle, beyond the typical surveillance season; 2) to monitor for
changes in the RSV genome after new vaccines became available; 3) to
supplement surveillance for EV-specific neurotropic and other severe
diseases; and 4) to explore the utility of metagenomics to detect and
characterize additional viruses through collaborations with partner
laboratories.
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DEVELOPMENT OF A DROPLET DIGITAL PCR ASSAY FOR
DETECTION AND QUANTITATION OF HUMAN PAPILLOMAVIRUS IN
LIQUID BIOPSY SAMPLES

E. Fernholz', E. Wendlandt?, M. Binnicker’;
'"Mayo Clinic, Rochester, MN, United States, ?Integrated DNA
Technologies, Coralville, IA, United States

Background Human papillomavirus (HPV) is comprised of >200
related viruses that are categorized as high- or low-risk based on
oncogenic potential. The incidence of HPV-related oropharyngeal
cancer surpassed HPV-related cervical cancer in 2023, but limited
testing is available for these sample types. HPV cell-free DNA (cfDNA)
is an important biomarker circulating in patients with HPV-related
oropharyngeal cancers. Fragmented HPV is released into circulation
by apoptotic tumor cells and can be recovered in liquid biopsy
samples. We report the development of a droplet digital PCR (ddPCR)
assay for the detection and quantitation of circulating cfDNA from 5
high-risk HPV genotypes in platelet-poor plasma (PPP).

Methods This ddPCR assay was designed to detect high-risk HPV
types (16, 18, 31, 33 and 35), as well as a human transcriptional
regulator gene (RPP30) to serve as an internal control. Development
experiments have included assessment of 32 primer and probe
candidate sets, optimization of master mix and thermocycling
conditions, 2 extraction platforms, and preliminary precision and
analytical sensitivity studies. Primer and probe sequences were
collated from numerous publications, and novel primers and probes
were designed for some genotypes. Synthetic gene fragments
corresponding to each HPV target region were used to spike contrived
samples. Results This assay is comprised of 20 primers and 10
hydrolysis probes using 5 fluorescent dyes across 2 reactions on the
QX600™ AutoDG™ Droplet Digital™ PCR System (Bio-Rad). Sets were
selected based on gene target, with preference for the HPV E6 and E7
oncogenes, in addition to initial performance experiments. Primer and
probe concentrations in the 1X mix were optimized at 900nM and
250nM, respectively. Based on droplet count, separation of positive
and negative droplets, and cluster pattern across all dyes, a 54°C
annealing temperature was selected. The EZ2 Connect using the
EZ1&2 cfDNA Kit (Qiagen) was chosen for cfDNA extraction from 4mL
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PPP due to higher recovery of synthetic DNA fragments, ease of use,
hands-on and run time. Preliminary experiments for all 5 genotypes
suggest an intra-assay precision standard deviation of 0.0-0.1

logo fragments/mL, a limit of blank of 0.00-5.73 fragments/mL, a limit
of detection of 3-18 fragments/mL, and an anticipated lower limit of
quantitation of 50-100 fragments/mL in PPP. Conclusions Preliminary
development results suggest this novel ddPCR assay may aid
clinicians in diagnosing and monitoring HPV-associated oropharyngeal
tumors.
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Background: Hepatitis D affects nearly 5% of people globally who have a
chronic infection with hepatitis B, according to the World Health
Organization. The prevalence of hepatitis D virus (HDV) in the United
States is generally considered lower than in other countries; however,
HDV seroprevalence studies of the US population are limited, and
reported seroprevalences vary between study populations. To increase
HDV detection, universal HDV testing of hepatitis B surface antigen
(HBsAg)-positive specimens has been proposed. This study reports the
results of the completion of the first nationwide study examining HBsAg-
positive samples collected from various regions across the United States
to estimate the epidemiological prevalence of HDV infection.

Methods: Consecutive unique deidentified remnant HBsAg positive
specimens submitted from August 2023 to June 2024 for routine clinical
testing at Quest Diagnostics, representing each of the ten Health and
Human Services (HHS) regions in the United States, were included in the
study. A reflex algorithm using HBsAg-positive specimens for HDV total
antibody testing, and further testing of positive-specimens for HDV RNA
was conducted. Results: A total of 5,251 HBsAg-positive specimens
were included in the study. The overall cohort was 45% female with a
mean age of 50.1 years (50.8 years male, 49.4 years female). The overall
seroprevalence of anti-HDV was 2.2%. The highest number of anti-HDV-
positive specimens were observed in HHS regions 3, 5, 8 and 9, with
prevalence ranging from 2.5%- 4.1%. Of the 107 anti-HDV-positive
specimens, 28% were also positive for HDV RNA (viral load range: 94 -
7,480,000 IU/mL: n=23; Detected <40 IU/mL: n=7). Conclusions: This is
the first nationwide study examining HBsAg-positive samples collected
from various regions across the United States. By testing all HBsAg (+)
samples gathered from all regions across the US, the results offer an
initial overview of the geographic prevalence of HDV. Prevalence was
lower than previously reported and varied by HHS region. Access to
testing may limit our understanding of HDV epidemiology. Universal
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testing would help identify patients who may benefit from future potential
HDV-related interventions.
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MULTIPLEX REAL-TIME RT-PCR FOR DETECTION AND SUBTYPE
IDENTIFICATION OF HUMAN RESPIRATORY SYNCYTIAL VIRUS

L. Wang', S. Sakthivel', J. Park?, A. Smith', C. Cubenas’, D. Lowe’;
'Centers for Disease Control and Prevention, Atlanta, GA, United
States, ?Centers for Disease Control and Prevention, Fort Collins, CO,
United States

Background: Human respiratory syncytial virus (HRSV) is the leading
cause of acute respiratory illness in young children worldwide, with
approximately 2-3% of young infants hospitalized for HRSV in the
United States each year. Reliable detection and identification of HRSV
subtype A and B infections are essential for accurate disease burden
estimates to inform policy decisions for RSV prevention but are absent
on many common respiratory panels. In addition, to ensure continued
reliability, molecular surveillance assays must remain current with
evolving virus strains. Methods: HRSV multiplex real-time RT-PCR (rRT-
PCR) assay was designed using all HRSV genome sequence data
currently available in the public domain. Pan HRSV primers and probe
target the matrix protein gene; HRSV A/B primers and subtype-specific
probes target a conserved region of the nucleoprotein gene. The human
RNase P (RP) gene primers and probe were also included as a
specimen quality control. The assay was validated for sensitivity,
specificity, reproducibility, and clinical performance using a
geographically diverse collection of respiratory specimens.

Results: The HRSV multiplex real-time RT-PCR surveillance assay
demonstrated linear dynamic ranges of 8 orders of magnitude and
limits of detection of 1.25-5 copies per reaction. The analytic sensitivity
was 100% (13/13) and analytic specificity was 100% (21/21). The assay
showed 100% agreement with 231 previously characterized clinical
specimens (171 positive and 60 negative) for detection and subtype
identification, including 5 specimens with mixed A and B viruses that
were confirmed by genome sequencing. Conclusions: The HRSV
multiplex rRT-PCR assay can detect and distinguish HRSV subtypes as
well as the sample quality control RP target in a single reaction with
high sensitivity and specificity.
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MERS COV NUCLEIC ACID EXTRACTION METHOD AND ENZYME
COMPARISON STUDY

S. Gonder’, L. Wang', C. Knox', J. Park?, C. Smith', B. Kaiser', B. Min", S.
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Background: Middle East Respiratory Syndrome Coronavirus (MERS
CoV), previously known as Novel Coronavirus 2012 (nCoV 2012) was first
reported in 2012. Most MERS cases have been detected in countries in
or near the Arabian Peninsula with high mortality. CDC Novel
Coronavirus 2012 Real Time RT PCR Assay was issued an emergency
use authorization (EUA) by the Food and Drug Administration in June
2013. The original extraction platforms, the Roche Applied Science
MagNA Pure Compact and BioMérieux NucliSENS® easyMAG, have been
or will soon be phased out. Within a two-year timeframe, the testing
laboratories will have virtually no options for extracting specimens from
patients who need to be tested for MERS CoV. Methods: An extraction
method/enzyme bridging study was conducted to evaluate the
performance of the NucliSENS® easyMAG® and SuperScript™ Il|
Platinum® One-Step gRT PCR Kit which were authorized for use with the
CDC nCoV 2012 rRT PCR Assay with two additional extraction methods:
QIAGEN EZ1 Advanced XL with the QIAGEN EZ1 DSP Virus Kit and
QIAGEN QIAamp MinElute Virus Spin kit, and additional enzyme
TagPath™ 1 Step Multiplex Master Mix (No ROX). The original 2 step
testing algorithm (screening and confirmatory testing for a positive
result) was updated by the removal of NCV.N2 to simplify testing and
interpretation. Results: The limit of detection for nCoV 2012 rRT PCR
assay was determined to be 6.22 TCIDso/mL in the most complex
specimen matrix sputum for all extraction method and enzyme
combinations. The assay clinical performance was evaluated by testing
120 clinical specimens including 20 contrived MERS positive and 20
negative per specimen type (NP and/or OP swabs, sputum, lower
respiratory tract aspirates/washes). All extraction method and enzyme
combinations showed 95%-100% agreement with the expected values.
Conclusions: All candidate extraction methods and candidate enzyme
performed comparably. On June 24, 2024, the US Food and Drug

148



Administration authorized amendments to the Novel Coronavirus 2012
Real time RT PCR Assay EUA. These amendments to the EUA will expand
testing capabilities within the United States, alleviate potential supply
chain disruptions by introducing new extraction platforms and enzyme,
reduce the total time required to perform testing and provide testing
laboratories with increased flexibility to sustain the ability to detect
MERS CoV during public health emergencies.
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VIRAL AND BACTERIAL PATHOGEN DETECTION IN SUSPECTED
OCULAR INFECTIONS USING UNTARGETED NANOPORE
METAGENOMICS SEQUENCING

R. Fattouh', D. Kits', M. Abdulnoor’, K. Boissinot’, J. Forbes?, J.
Simpson?®, K. Gough', D. T. Wong’;

'St. Michael's Hospital, Unity Health Toronto, Toronto, ON,

Canada, *Eastern Ontario Regional Laboratory Association, Ottawa,
ON, Canada, ®Ontario Institute for Cancer Research, Toronto, ON,
Canada

Background: Ocular infections can result in irreversible vision loss and
are caused by a large variety of infectious agents including viruses,
bacteria, parasites, and fungi. Conventional diagnostic methods used
to identify ocular pathogens such as real-time PCR (qPCR) and culture
are limited in how many targets can be detected simultaneously and by
the cultivability of the pathogen. Eye specimens associated with inner
ocular infections are also limited in volume and often irreplaceable,
further limiting the ability to run multiple separate diagnostic tests on
one specimen. Here, we evaluated the feasibility for pathogen
detection in suspected inner ocular infections with untargeted
metagenomic sequencing using the Oxford Nanopore Technologies
(ONT) platform. Methods: In 22 patients with suspected ocular
infection, we retrospectively compared the accuracy of pathogen
identification between conventional diagnostics methods - gPCR and
bacterial culture - and nanopore metagenome sequencing. Purified
nucleic acid from 22 patients with suspected inner ocular infection was
used directly as input for library preparation using the barcoded ligation
kit and then sequenced on a minlON flow cell. The WIMP workflow on
the EPI2ME platform was used to determine taxonomy and abundance
of the detected targets. Results: Of 22 patient specimens, 20 were
positive for viral targets (HSV, CMV, VZV) using reference qPCR tests
and 2 were positive for bacteria using traditional culture-based
methods. Nanopore metagenomics sequencing identified 20/20 viral
positives (100%) and 2/2 bacterial culture based positives. The percent
positive agreement between nanopore and the reference methods was
100%. However, the number of aligned reads to the suspected viral
target was dependent on the quantity of input nucleic acid and the
abundance of the target as determined by gPCR with Cq values of
>33.0 resulting in <10 aligned reads. Bacterial pathogens detected by
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the reference culture method were also accurately identified by
Nanopore sequencing. Conclusions: Metagenomic sequencing using
Nanopore was able to correctly identify Human herpesviruses as well
as bacterial pathogens in suspected ocular infections. Untargeted
metagenomics shows promise for the rapid and accurate detection of a
wide variety of pathogens from ocular specimens. However, setting
proper thresholds for detection in specimens with low nucleic acid
abundance and achieving sufficient sequencing depth remain
challenges to the application of this method for clinical diagnostics.
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ACUTE HOST IMMUNE RESPONSE AND VIRAL DYNAMICS IN SARS-
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Hackensack Meridian Health Center for Discovery and Innovation,
Nutley, NJ, United States.

Background: The emergence of Coronavirus disease 2019 (COVID-19)
caused by the SARS-CoV-2 virus resulted in a staggering 773 million
cases and over 7 million deaths worldwide (WHO, Dec. 2023). Through
the pandemic, variants of concern (VoC) such as Alpha, Delta, and
Omicron emerged. Omicron subvariants among them, displaying Delta-
like features, have numerous mutations in the spike protein, enabling
them to evade immunity and enhance transmissibility. The continual
emergence of new omicron VoCs like BF.5, BQ.1, underscores the need
for understanding this rapidly changing virus in developing effective
countermeasures. Characterizing these variants in animal models is
essential for preclinical research. Methods: Our study used K18-hACE2
transgenic mice, which express the viral entry receptor human
Angiotensin-Converting Enzyme 2, to compare the viral infection of
VoCs BF.5 and BQ.1 alongside the parent SARS-CoV-2 USA-WA strain
up to 4 days post infection (dpi). To elucidate the diverse host immune
response to the VoC infections within the lung, we assessed pro-
inflammatory mediators levels. The severity of disease was further
explored by lung histopathology. Results: VoCs infections exhibited
milder clinical signs like body weight loss and altered infection kinetics
in mice lung viral burdens compared to SARS-CoV-2 WA. Further
analysis revealed a temporal shift in peak lung viral burden (7-8 log
TCIDso/g lung; 2 dpi) following infection with VoCs. By 4 dpi, these sub-
variants exhibited a 2-3 log reduction in viral burden compared to WA
strain, suggesting faster viral clearance. Early antiviral host immune
responses revealed elevated levels of pro-inflammatory cytokines and
chemokines (IL-6, CXCL10, MCP-1, CCL3, TNF-a) that coincided with
peakviral burdens. These mediators have been implicated in lung
inflammation, tissue damage, and development of severe disease,
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such as ARDS, in COVID-19. Intriguingly, while IL-10 typically anti-
inflammatory, its increased levels suggest a complex interplay of
inflammatory and anti-inflammatory responses. Lung tissue (HE stain)
showed inflammation and apoptotic regions (TUNEL) in perivascular,
bronchiolar, and alveolar regions with altered viral staining. The
immune and inflammation profile is consistent with those reported in
the acute phase of COVID-19 disease patients. Conclusions: These
findings significantly contribute to understanding Omicron-specific
immune response, paving the way for developing targeted diagnostics,
therapeutics, and clinical management strategies.
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DETECTION OF HSV, VZV, AND MPXV CLADE I/1l IN PREVIOUSLY
NEGATIVE SAMPLES UTILIZING A MULTIPLEX PCR ASSAY

T. Johnson', S. Pineda?, B. Kim?, H. Kim?;
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Background: Due to atypical symptoms, non-uniform rash, and varied
syndromes of proctitis and pharyngitis, WHO declared a public health
emergency for Mpox in July 2022. The clinical overlap with other causes
of vesicular lesions identified key gaps in available diagnostic tests for
MPXV and underscored the urgent need for a multiplex PCR that
detects and differentiates HSV, VZV, and MPXV. Currently, there are no
FDA EUA or cleared multiplex assays offering such solutions. The
absence of a multiplex assay contributes to undetected co-infections
of Mpox with other ulcer causing agents like HSV/VZV. This study
outlines the results of Seegene’s multiplex assay that detects and
differentiates HSV-1, HSV-2, VZV, MPVX Clade I/1l with Clade Il
confirmation. Methods: For analytical sensitivity, pooled negative
lesion swab matrix panels were tested at 3-fold serial dilutions.
Remnant UTM samples, previously tested for HSV-1, HSV-2 and/or VZV
by an FDA cleared assay, were tested with Seegene’s assay. The LoD
was established by testing 24 replicates at 4 concentrations. Sample
processing, extraction, and amplification were performed on the
Seegene STARlet® and Bio-Rad® CFX OPUS 96 Dx using Seegene
software. In silico analysis was performed with assay oligos against all
available HSV-1, HSV-2, VZV, MPXV Congo Basin clade (clade I), and
MPXV West African clade (clade Il) strains from NCBI and GISAID
databases. Results: The assay demonstrated LoD (in copies/mL): HSV-
1:110.7, HSV-2: 36.9, VZV: 14.8, MPXV I/Il: 4.17, MPXV II: 12.5.In-

silico analysis of virus sequences showed 98 - 100% match to assay
oligos. The dual target amplification improves the expected coverage to
100%. Seegene’s assay detected a low percentage of additional targets
that were not previously screened for on the standard of care test.
Results from VZV (-) samples: 15/279 (5.4%) were HSV-1(+); from HSV-
1/2(-) samples: 37/741 (5%) were VZV (+) and 2/741 (0.2%) were MPXV
Clade Il (+). Conclusions: Seegene’s assay detected HSV, VZV and
MPXV in samples where the SoC test targeted a different pathogen. This
highlights the value of multiplex assays in providing comprehensive and
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crucial diagnostic information, particularly when clinicians struggle to
identify the etiological agent due to overlapping symptoms. The
updated WHO guidelines (May 2024) emphasized using a clade-
specific PCR to ensure detection of the novel MPXV strain circulating.
Accordingly, in silico analysis of Seegene’s oligos shows the ability to
detect the newly circulating MPXV Clade Ib strain causing the outbreak
in Congo (DRC).
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EVALUATION OF LOOP-MEDIATED ISOTHERMAL AMPLIFICATION
ASSAY FOR RAPID DETECTION OF HEPATITIS C VIRUS

L. Villar, V. D. da Costa, J. C. Maul, V. B. G. de Souza, V. A. Marques, P. P.
Martins, L. Lewis-Ximenez;
Fiocruz, Rio de Janeiro, Brazil

Background: Hepatitis C is recognized as a global public health
problem. RT-gPCR molecular tests represent the gold standard method
for detecting active HCV infection from blood samples. To develop and
optimize alternative methodologies for HCV genome detection
compared to the gold standard of RT-gPCR corroborates to World
Health Organization (WHO) objective to eliminate viral hepatitis as a
threat to public health by 2030. In this study, we aimed to evaluate
loop-mediated isothermal amplification assay (LAMP) to detect HCV
RNA compared to gold-standard methods in clinical samples from
chronically infected patients. Methods: A total of 119 blood samples
from individuals with (n=89) or without (n=30) chronic hepatitis C were
obtained. Eighty-two samples were also genotyped by HCV NS5B
nucleotide sequencing. For LAMP, primers were used for 5'
untranslated (UTR) regions. Before amplification, a preheating stage at
95 °C and LAMP reaction was standardized at 63 °C for 60 minutes.
Amplification products were fractionated by 3% agarose gel
electrophoresis. Results: As results, HCV LAMP sensitivity and
specificity were 91% (81/89) and 100% (30/30), respectively. The
accuracy of the assay was 93% (87.1-97%). Positive and negative
predictive values were: 100% (95.5-100) and 78.9% (62.6-90.4),
respectively. LAMP was capable of detecting HCV genotypes 1
(subtypes 1a and 1b), 3, and 4 with sensitivities of 94.2% (65/69), 75%
(6/8), and 100% (4/4), respectively. HCV LAMP detection limit for serum
samples was 2 IlU/mL log10. Conclusions: LAMP assay could detect
HCV RNA in serum samples with high sensitivity and specificity
demonstrating its significant potential for use in clinical routine as a
screening diagnosis.
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CORRELATION BETWEEN MIR-223 EXPRESSION AND
HEMATOLOGICAL AND BIOCHEMICAL MARKERS IN INDIVIDUALS
WITH LIVER DISEASE AND COVID-19

L. Villar', L. L. da Silva’, L. A. A. Leon’, O. C. Moreira', W. C. N. P.
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Brazil

Background: COVID-19 is a systemic disease that presents different
pathological problems according to key populations, including liver
disease. miRNAs are small sequences that regulate gene cellular
expression. The miR-223 regulates inflammation and can characterize
the clinical profile when associated with other markers. This study aims
to characterize the miR-223 expression with liver disease and COVID-19
and correlate this expression with hematological and biochemical
markers in the general study population. Methods: Seventy individuals
were recruited and divided into 4 groups: (1) Hepatitis/COVID-19
(n=11); (2) Hepatitis-only (n=20); (3) COVID-19-only (n=19) and (4)
Control (n=20). In two reference units in southeast Brazil, blood was
collected for blood count, based on the electrical impedance
methodologies and liver biochemistry using the dry chemistry
methodology. MiRNA was isolated from serum using a commercial
extraction kit. MiR-223 and the exogenous control (mir39) were
evaluated using gPCR. The expression (Fold Change) of the gene
examined was calculated using the formula RQ = 2-AACT. A cut-off
point of 1.5 was set for the association between hematological and
biochemical markers and the fold change values, using Pearson's
correlation. Statistical analysis was carried out using GraphPad Prism
9.5.1 and R.4.4.1 software. Results: There was a downregulation of
miR-223 in both hepatitis groups, was statistically significant when
comparing the Hepatitis/COVID-19 group to the Control (Fold Change
mean=1.1vs 7.52, p-value=0.0009) and COVID-19-only (Fold Change
mean=1.1vs 12.94, p-value=0.0006). The same was observed in the
Hepatitis-only group, when compared to the Control (Fold Change
mean =1.1vs 7.52, p-value=0.0406) and COVID-19-only (Fold Change
mean=1.1vs 12.94, p= p-value=0.0268). About miR-223 and clinical-
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laboratory markers, lymphocyte count showed a positive correlation
with miR-223 (p-value=0.0012). While Alanine aminotransferase and
Aspartate aminotransferase showed a negative correlation (p-
value=0.004 and 0.0003, respectively), the same occurred with
Gamma-glutamyl transferase and Alkaline phosphatase (p-value=0.005
and 0.018, respectively). Conclusions: The expression of mir-223
characterizes the clinical profile concerning COVID-19 and Hepatitis,
as well as the association with hematological markers consistent with
the immunological and biochemical response. Characterizing and
correlating this expression will help to understand the genetic role in
these diseases.
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Background: Dried blood spots (DBS) are a reliable and simple
alternative to serum or plasma for performing serologic tests. It can
potentially be used to assess neutralizing antibody responses as a key
correlate of protection against SARS-CoV-2. The use of DBS for
immunological diagnosis instead of sera could make large and
repeated SARS-CoV-2 serosurveys more accessible for sample
collection, shipment, transport, and storage. This diagnostic accuracy
study compared the detection of SARS-CoV-2-specific IgG by using
chemiluminescent microparticle immunoassay (CMIA) using DBSs
versus sera. Methods: We tested paired DBSs and sera from individuals
who donated samples from March to August 2020 in Brazil. Serum and
DBS samples from 76 individuals were tested using SARS-CoV-2 IgG Il
Quant assay and GSP®/DELFIA® Anti-SARS-CoV-2 IgG kit, respectively.

Abstract Body: The supplier’s recommendations were followed by serum samples. For
DBS, a circle of dried blood on filter paper was punched into a
microcentrifuge tube using a 12-mm device puncher and 500
microliters of elution buffer. This eluate was incubated for 18 to 24
hours at 4 to 8°C and then it was used in the respective assay following
the supplier’s instructions. Results: As results, 21/23 (91.3%)
seropositive samples were positive using DBSs, and 53/53 (99%)
seronegative samples were negative using DBSs. Compared with sera,
the DBS method had a 91.3% sensitivity, 100% specificity, 100% of
positive predictive value, and 96.3% of negative predictive value.
Conclusions: We concluded that DBSs could be used for detecting
antibodies against SARS-CoV-2 and this specimen could be an
excellent tool for household or population serosurveys in remote areas
or difficult-to-reach populations.
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