AIDI—I OPINIONS, IDEAS, & PRACTICE

AJPH  Supplement 9, 2022, Vol 112, No. S9

S878 Notes From the Field

In-Home COVID-19 Testing for Children
With Medical Complexity: Feasibility
and Association With School
Attendance and Safety Perceptions

Ryan J. Coller, MD, MPH, Michelle M. Kelly, MD, MS, Kristina Devi Howell, MPH, Gemma Warner, MSSW,
Sabrina M. Butteris, MD, Mary L. Ehlenbach, MD, Nicole Werner, PhD, Barbara Katz, MA, Joseph A. McBride, MD,
Madeline Kieren, BA, Shawn Koval, MA, and Gregory P. DeMuri, MD

The REstarting Safe Education and Testing program for children with medical complexity was

implemented in May 2021 at the University of Wisconsin to evaluate the feasibility of in-home rapid

antigen COVID-19 testing among neurocognitively affected children. Parents or guardians administered

BinaxNOW rapid antigen self-tests twice weekly for three months and changed to symptom and

exposure testing or continued surveillance. In-home testing was feasible: nearly all (92.5%) expected

tests were conducted. Symptomatic testing identified seven of nine COVID-19 cases. School safety

perceptions were higher among those opting for symptom testing. Clinical Trials.gov identifier:
NCT04895085. (Am J Public Health. 2022;112(59):5878-5882. https://doi.org/10.2105/A)PH.2022.306971)

hildren with medical complexity
C(CMC)—a vulnerable population
with multiple chronic conditions, func-
tional limitations, and health services
utilization'?—have a high risk of
COVID-19 morbidity and mortality.>
Regular access to in-home COVID-19
rapid antigen testing could be a valu-
able component of long-term pan-
demic management and may improve
CMC's health by facilitating earlier
detection and symptom monitoring,
implementation of clinical action plans
(e.g., for respiratory illness), and consid-
eration of COVID-19-directed thera-
pies. Similarly, testing may influence
CMC's family perceptions regarding
school attendance® and has been iden-
tified as a key priority for safe return to
school.® Timely identification of a posi-
tive COVID-19 status in CMC may also
benefit communities by ensuring that
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individuals caring for them in school
and community settings take appropri-
ate precautions.

INTERVENTION AND
IMPLEMENTATION

We sought to establish the feasibility of
an in-home COVID-19 surveillance and
symptomatic testing program for CMC
and identify associations with school
safety perceptions. The testing pro-
gram, REstarting Safe Education

and Testing for CMC (ReSET),° used

the BinaxNOW rapid antigen system
(Abbot Labs, Chicago, IL), a point-of-care
lateral flow immunoassay used for the
qualitative detection of SARS-CoV-2
nucleocapsid antigen from anterior
nasal swabs. This test is approved for
use in children aged two years and
older when performed by an adult

under a US Food and Drug Administra-
tion emergency use authorization.
During a virtual enrollment visit with

a standard checklist, study personnel
trained caregivers (i.e., parents or
guardians) to administer BinaxNOW
rapid antigen self-tests to their CMC.
ReSET staff provided families with self-
test kits and mailed additional kits when
families requested them.

During the first three months, we
instructed all caregiver participants to
conduct surveillance testing twice
weekly (i.e., two tests over three days at
least 24-48 hours apart, per package
insert instructions). We encouraged
participants to conduct additional tests
when there were any concerning
COVID-19 symptoms or exposures.
After three months of surveillance, we
asked participants to choose to either
continue surveillance testing (plus as-
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needed testing for COVID-19 symp-
toms or exposures) or switch to
symptom or exposure testing only
(subsequently referred to as “symptom
testing”). For positive BinaxNOW rapid
antigen self-tests, we instructed partici-
pants to obtain polymerase chain reac-
tion (PCR) confirmation through their
community or health care providers
and to follow public health isolation
recommendations. We also recom-
mended PCR confirmation for symp-
tomatic negative BinaxNOW tests.

PLACE, TIME, AND
PERSONS

Enrollment and testing began May 3,
2021, and we report data through Janu-
ary 31,2022. We recruited a conve-
nience sample of English-speaking
caregivers (typically parents) of CMC
aged 5 to 17 years who attended
school before the pandemic. Recruit-
ment occurred at a pediatric complex
care program in the Midwest, a clinical
program for CMC having three or more
organ systems affected by chronic con-
ditions, care from three or more spe-
cialists, and either five or more hospital
days or ten or more specialty clinic
visits in the previous year. Chronic neu-
rologic, cardiovascular, or genetic con-
ditions were present in 90%, 41%, and
41% of ReSET-enrolled CMC, respec-
tively. Most CMC (73%) were assisted
by enteral tubes, many (39%) received
home oxygen, and 14% had trach-
eostomies (Table A, available as a sup-
plement to the online version of this
article at https://www.ajph.org).

PURPOSE

This study was part of the National
Institutes of Health Rapid Acceleration
of Diagnostics-Underserved

Populations consortium, which aimed
to use COVID-19 testing to support
return to school for vulnerable popula-
tions. Although in-home testing may
plausibly reassure families of CMC and
promote safer in-person education,”’
unknown real-world feasibility of in-
home rapid antigen testing, particularly
among neurocognitively affected pedi-
atric populations, could uncover poor
uptake. Yet clinicians and families
depend on reliable COVID-19 testing
for CMC because their baseline health
can always include symptoms consis-
tent with COVID-19 (e.g., cough, vari-
able vital signs, oxygen needs)® and
limited communication can conceal
new symptoms.? Understanding feasi-
bility of ReSET's surveillance and
symptom-based strategies could guide
the design, implementation, and evalu-
ation of large-scale testing programs
for vulnerable child populations and
inform the response of schools and
public health agencies to future
pandemics.

EVALUATION AND
ADVERSE EFFECTS

We have no adverse effects to report.

ReSET's in-home COVID-19 testing
program resulted in 2121 BinaxNOW
tests being conducted, representing
92.5% of the tests expected among the
51 CMC enrolled during the study
period. The mean =SD number of
tests per child per week was 2 +0.18
(range = 0-6). Most tests (87.1%) were
conducted without symptoms. After
three months, 63% chose to continue
surveillance testing, and 37% chose
symptom-only testing. No caregiver or
child characteristics predicted the
choice for surveillance or symptom
testing. Test problems were rare (3.7%
of tests) and included limited child
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cooperation (1.3%) or the child being
too ill or hospitalized (0.7%).

We plotted participants who reported
that testing was “very” or “extremely”
important to them each week (Figure 1).
The proportion decreased from about
90% in early May 2021 to about 65% in
January 2022. Throughout the study,
participants choosing symptom testing
had lower weekly ratings of importance
to continue testing than did those
choosing surveillance testing; however,
importance ratings were similar in both
groups during September 2021, when
the SARS-CoV-2 delta variant cases
were rising and school began. Ratings
of importance to continue testing did
not appreciably increase as SARS-CoV-2
omicron variant cases increased.

Among nine positive tests during the
study period, seven were from symp-
tomatic children, and eight of the nine
positive tests occurred in the period
after the first three months of surveil-
lance. All positive tests had positive
confirmatory PCR tests (0% false-
positive rate). Although PCR confirma-
tion for negative BinaxNOW tests was
not required, no families reported posi-
tive PCRs following negative BinaxNOW
tests (i.e., there were no known false-
negative tests).

Only 57% of CMC were attending
schoolin person at enrollment. Between
enrollment and six-month follow-up,
several differences existed among those
choosing surveillance versus symptom
testing (Figure 2). For example, CMC of
caregivers selecting surveillance testing
attended school in person less often
than those selecting symptomatic test-
ing (64% vs 94%, respectively; P = .03).
Similarly, those selecting surveillance
testing less often thought the school
could follow recommendations to keep
their child safe (29% surveillance vs 67%
symptom; P=.01).
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FIGURE 1— Weekly Perceived Importance of Continuing In-Home COVID-19 Rapid Antigen Testing: Wisconsin, May
2021-January 2022
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FIGURE 2— Caregivers’ School Attendance Perceptions Before and After Enroliment in an In-Home COVID-19 Rapid
Antigen Testing Program: Wisconsin, May 2021-January 2022
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SUSTAINABILITY

In a pediatric cohort with neurologic
impairment and chronic respiratory fail-
ure, the combination of high fidelity to
testing frequency, test tolerability, and
no attrition confirmed the feasibility of
regular in-home COVID-19 testing
through the ReSET program. Limita-
tions included the single-center design
and a relatively small convenience sam-
ple. False positives were rare, consis-
tent with published BinaxNOW rapid
antigen specificity greater than

99%' %11 however, confirmation in our
real-world high-risk population is a
valuable contribution.

Because nearly all positive tests
occurred in symptomatic CMC (whether
in the surveillance- or symptom-testing
cohort), continuing the program with
symptom testing only may be the most
efficient strategy to sustainably identify
cases. Quantifying false negatives is an
important step: data suggest that lower
sensitivity may occur when testing
is conducted by non-health care
professionals.'®

PUBLIC HEALTH
SIGNIFICANCE

The prominent role that in-home
COVID-19 rapid antigen testing has

in long-term pandemic mitigation was
underscored by the December 2021
federal announcement that 500 million
rapid tests would be freely distributed
to US households."? Although testing
enthusiasm waned with time even in a
high-risk population, contextual factors
likely influenced enthusiasm as much
as, or more than, community transmis-
sion rates. Public health professionals
seeking to motivate test uptake during
periods of high community transmis-
sion likely need to identify and

incorporate contextual factors (e.g.,
new school year, virulence) in messag-
ing to sustain enthusiasm in communi-
ties. Finally, access to in-home testing
appears to have complicated relation-
ships with school safety perceptions
(e.g., perceptions were improved only
among those opting for symptomatic
testing). Interventions should address
the concerning proportion of CMC who
have not yet returned to school. 4JPH
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