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vaccination. Increased seizures following COVID-19 vaccination were reported
in 16 individuals, but none had status epilepticus. Of the 158 individuals who had
not received a COVID-19 vaccination, 37 were older than 12 years (i.e., eligible at
time of study), and only six of these caregivers indicated intent to seek vaccina-
tion. The remaining 121 responses were caregivers to children younger than 12
years, 60 of whom indicated they would not seek COVID-19 vaccination when
their child with DS became eligible. Reasons for vaccine hesitancy were fear of
increased seizure activity and concerns about vaccine safety.

Significance: These results indicate COVID-19 vaccination is well tolerated by
individuals with DS. One main reason for vaccine hesitancy was fear of increased
seizure activity, which occurred in only 13% of vaccinated individuals, and none
had status epilepticus. This study provides critical and reassuring insights for car-
egivers and health care providers making decisions about the safety of COVID-19

KEYWORDS

1 | INTRODUCTION

According to the World Health Organization, the
global coronavirus disease 2019 (COVID-19) pan-
demic, caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has claimed >5 million
lives."! Vaccination against the SARS-CoV-2 virus, or
“COVID-19 vaccination,” has become a primary tool in
combatting this pandemic, and so far, >7 billion vaccine
doses have been administered across the globe." At the
time of this study, two vaccine options, Moderna® and
Johnson & Johnson/Janssen,’ had received emergency
use authorization for ages 18 years and older. An ad-
ditional vaccine (Pfizer-BioNTech*) had emergency use
authorization for ages 12 years and older by the US Food
and Drug Administration (FDA) and Health Canada.’
Additionally the Oxford/AstraZeneca vaccine was
being utilized internationally for individuals older than
18 years." Although in the general population, approved
COVID-19 vaccines have been well tolerated, little has
been reported for individuals with disabilities. In the
United States, data indicate that adults with disabilities
have lower rates of vaccination overall.® Unfortunately,
individuals with disabilities are often at higher risk of
infection or severe illness from COVID-19 due to their
underlying medical conditions, living situations, or diffi-
culty following COVID-19 precautions.”® Furthermore,
a recent study of COVID-19 hospitalizations in children
and adolescents found that neurologic symptoms re-
lated to COVID-19 infection were more common in pa-
tients with known underlying neurological disorders.”

vaccinations for individuals with DS.

COVID-19, Dravet, survey, vaccine

Additional knowledge regarding responses to COVID-19
vaccination within patient populations with underlying
neurological disease could provide critical information
to help caregivers make rational, informed decisions re-
garding vaccine uptake.

Dravet syndrome (DS) is a severe developmental
and epileptic encephalopathy affecting approximately
1:15 700 individuals.’ DS is caused by mutations in
SCNI1A in >90% of cases and is characterized by often
prolonged, intractable seizures that typically begin in
the first 18 months of life. Intellectual disability, motor
impairments, and other functional limitations develop
over time.'®! Early childhood vaccinations coincide
with initial seizure onset in one third of patients with
DS,'? where seizures occur in temporal proximity (up to
72 h after) to vaccination.'''® In the past, some vaccines
(particularly pertussis) were thought to cause encepha-
lopathy in typically developing patients. Those patients
presented with seizures and subsequent developmen-
tal delays following childhood vaccinations. However,
a retrospective study investigating alleged incidents of
vaccine encephalopathy found the majority of these
cases had DS with causal de novo variants identified in
SCN1A.™

Seizures in DS are commonly triggered by hyperther-
mia, including fever.'>1° However, in patients with DS
who have experienced vaccine-triggered seizures, a fever
is not always present, implicating other immune-related
pathways in seizure causation.'''*!* Regardless of the
specific mechanism, decisions around vaccination are
particularly complex for caregivers of individuals with DS.
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The expert consensus remains in support of vaccination
in individuals with DS; however, prophylactic measures
including the use of antipyretics and bridge antiseizure
medications (ASMs) are often recommended.”**!

The COVID-19 pandemic has created significant lev-
els of burden and psychosocial stressors on families
living with DS,** which are now amplified by the decision-
making process regarding COVID-19 vaccination for indi-
viduals with DS who may have a prior history of seizures
proximal to vaccination.'®'® A recent study reported pos-
itive outcomes for 15 individuals with DS in the UK sur-
rounding COVID-19 vaccination with only 20% reporting
an increase in seizure activity.23 However, the sample size
was small and primarily composed of individuals who had
received only the first vaccine dose.”> More information
regarding the side effects and impact on seizure activity
of COVID-19 vaccination in individuals with DS is criti-
cal for families and care providers. The aim of this study
was to collect information on the experiences of patients
with DS surrounding COVID-19 vaccination, including
preventative measures and side effects, to better inform
the decision-making process for caregivers and health
care providers. Additionally, the study sought to better
understand the decisions and hesitations of caregivers for
individuals with DS who have not yet received COVID-19
vaccination.

2 | MATERIALS AND METHODS

The Dravet Syndrome Foundation (DSF) worked with a
panel of clinicians serving on the DSF Medical Advisory
Board to develop a survey to capture the experiences of
individuals with DS receiving a COVID-19 vaccine. The
survey also included questions to capture information
on caregivers deciding against COVID-19 vaccination
for the individual with DS. Although children younger
than 12 years would not have been eligible for vaccina-
tion at the time of this survey, we included them so that
we could learn about attitudes toward COVID-19 vac-
cination. Survey questions were multiple choice, with
some opportunities to provide open-ended responses.
Demographic information and responses to vaccination
were only collected in relation to the individual with DS
and not the caregivers responding to the survey. The DSF
distributed the online survey to the registered emails of
primary caregivers in the DSF Family Network (2316
emails) and to members of the private Dravet Parent &
Caregiver Support Group on Facebook (3056 members)
between May 17, 2021 and August 2, 2021. Invitations to
participate went out via email once monthly in June and
July 2021. Invitations to participate were posted in the
caregiver groups three times throughout the study period.

Key Points

+ Vaccination is a common seizure trigger for
individuals with DS, making decisions about
COVID-19 vaccination more complex for car-
egivers and providers. Little is known about the
side effects and seizure outcomes for individu-
als with DS after COVID-19 vaccination.

+ Of 120 individuals with DS older than 12 years
who had received at least one dose of a
COVID-19 vaccine, caregivers for only 16 in-
dividuals with DS reported any increase in sei-
zure activity following COVID-19 vaccination.
Furthermore, 50% of caregivers reported no side
effects were detected for the individual with DS
following vaccination. The most common side
effects reported were lethargy and soreness at
the injection site.

 Vaccine hesitancy remains high among caregiv-
ers for individuals with DS. At the time of the
survey, 50% of caregivers to the <12 years age
group were not planning to vaccinate when the
individual with DS became eligible. An addi-
tional 31 (20%) caregivers to individuals with
DS older than 12 years and within the eligibility
criteria at the time of the study indicated they
would not seek vaccination.

« A primary reason for vaccine hesitancy among
caregivers to individuals with DS was indicated
as fear of increased seizures, which was ad-
dressed by this study. Overall, only 13% of pa-
tients experienced increased seizures following
COVID-19 vaccination, and there were no re-
ports of status epilepticus.

Consent for use of deidentified data was collected prior to
the survey. Incomplete surveys were not included in the
analysis. Data were analyzed using SPSS Statistics version
28.0 (IBM, 2021). Associations were assessed using a chi-
squared test (o« = .05). The study received research ethics
board approval from the University Health Network (ref-
erence #21-5522).

3 | RESULTS

The survey received 278 completed responses from car-
egivers of individuals with DS. Demographic information
is listed in Table 1. Responses indicated that 216 (78%) of
the individuals with DS were located in the United States,
and 268 (96%) of the individuals with DS lived at home
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TABLE 1 Demographic and
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background information - Vaccinated, Unvaccinated, Total,
Characteristic n =120 n =158 N =278
Age
<12 years 1(.8%) 121 (76.6%) 122 (43.9%)
Range 11 <1-11
Median 11 6
12-19 years 59 (49.2%) 27 (17.1%) 86 (30.9%)
Range 12-19 12-19
Median 15.1 15
>20 years 60 (50%) 10 (6.3%) 70 (25.1%)
Range 20-42 20-31
Median 25 21
Sex
Female 67 (55.8%) 100 (63.3%) 167 (60%)
Male 53 (44.2%) 58 (36.7%) 111 (40%)
Country/region of residence
United States 91 (75.8%) 125(79.1%) 216 (77.7%)
Canada 8(6.7%) 11 (7%) 19 (6.8%)
Australia 4(3.3%) 3(1.9%) 7(2.5%)
Europe 15 (12.5%) 13 (8.2%) 28 (10.1%)
Asia 2(1.7%) 5(3.2%) 7(2.5%)
South America 1(.6%) 1(.4%)
Gene mutation
SCNIA+ 113 (94%) 150 (94.9%) 263 (94.6%)
Variant in another gene 2(1.7%) 3(1.9%) 5(1.8%)
No variant identified 5(4.2%) 3(1.9%) 8(2.9%)
No genetic testing 2(1.3%) 2(.7%)
Living arrangement
Lives with family 110 (91.7%) 158 (100%) 268 (96.4%)
Group home/supported 10 (8.3%) 10 (3.6%)
living
Seizures with prior vaccination
Yes 29 (24.2%) 76 (48.1%) 105 (37.8%)
No 91 (75.8%) 82 (51.9%) 173 (62.2%)

Note:: Values are given as n (%) unless otherwise indicated.

with family. Consistent with variant rates reported in re-
cent studies, 263 (95%) of the individuals with DS were
reported to have pathogenic variants in SCN1A."

3.1 | Vaccination rate

At the time of the survey, vaccination was only available
for individuals aged 12 years and older. Survey responses
from 156 caregivers represented individuals with DS aged
12 and older; of these, 119 (76%) reported having received
at least one dose of COVID-19 vaccination. One additional
survey response indicated an individual with DS received

a vaccination at age 11 years, for a total representation
of 120 vaccinated individuals (median age = 19.5 years,
55.8% female).

Of the 120 individuals who had received at least one
dose of a COVID-19 vaccine, 99 (83%) received the Pfizer-
BioNTech vaccine, 16 (13%) received Moderna, three (2%)
received Oxford/AstraZeneca, and two (2%) received
Johnson & Johnson/Janssen (Figure 1A). Completed vac-
cine schedules, as recommended by the FDA emergent
use authorization,’ were reported for 96 (80%) individuals.
The remaining 24 (20%) individuals with DS had received
the first dose of a two-dose vaccination schedule at the
time of the survey. All 24 caregiver responses indicated



HOOD ET AL.

™ | Epilepsia

(B)
(A) 100 . 10
O Johnson & Johnson/ Janssen S 80
w
® o 80 B Oxford/AstraZeneca E
3£ >
3 g @ Moderna *;’D
R m Pfizer-BioNTech £ _
gy o X
6 £ a<
c S 40 @
[ <
2 o %)
£ =
3 20 3
2
©
0 £
First dose First &  Single-dose 2
only Second Vaccine L
Dose
(©)
a 100 First Dose (D)
é m Second Dose g
A Sy
3 69% S
n g g —_
® g 55% 338
‘S ot c
c — w 3 O
2 R g2
=~ =
g <55
3 28% » %8
© 19% 19% 5SS
T 20 13% T3
2 6% 6% 22
3 &% 4% 2
5 £
R . . e RSB
0-6H 6-24H 24-48H 48-72H Over 72H

Hours after Vaccination

100

80

60

40

20

First Dose

m Second Dose

First Dose

u Second Dose

599% 62%

21%

21%

T T

Antipyretic Before Antipyretic After Bridge Medication

FIGURE 1 COVID-19 vaccination and side effects in individuals with Dravet syndrome (DS). (A) Number of individuals (n = 120)
receiving each brand of vaccine and number of doses received. (B) Percentage of individuals with DS experiencing side effects, or lack

thereof, following vaccination (n = 120). (C) Timing of presence of side effects following each dose of COVID-19 vaccination (first dose,

n = 52; second dose, n = 47). (D) Percentage of individuals using antipyretic agents before and after vaccination, and bridge antiseizure

medication. NR, none reported

intent for the individual with DS to receive the second
vaccine dose when eligible.

3.2 | Symptoms and side effects
following COVID-19 vaccination

No side effects were reported for 66 (55%) individuals
with DS following a first COVID-19 dose (D1) and 47
(50%) following a second dose (D2; Figure 1B). The most
commonly reported side effects were lethargy for 23
(19%, D1) and 26 (28%, D2) individuals, and soreness at
the injection site for 32 (27%, D1) and 18 (19%, D2) indi-
viduals (Figure 1A). Fewer than 10% reported headache,
muscle pain, nausea, or chills after a COVID-19 vaccine
dose. There was one report of an allergic reaction fol-
lowing both doses of the Pfizer vaccine, for which the
caregiver provided details in the open-ended response
that mentioned redness and swelling in the face and
neck, and one other report of allergic reaction following
Moderna vaccine D2, for which additional details were
not provided. Fever was reported for six (5%) after D1,
and for 18 (19%) after D2. Several caregivers noted that
they had difficulty assessing symptoms in individuals

with DS due to the individual's limited ability to clearly
communicate how they were feeling and any subjective
side effects such as headache. There was a significant
association between the presence of any side effects fol-
lowing D1 and the subsequent presence of side effects
following D2 (y* = .513,df = 1, p < .001).

After D1, 11 (9%) individuals with DS had increased
seizure activity. Of these 11 individuals, eight had also
received D2 at the time of the survey, with five of these
eight again reporting increased seizures after D2. An ad-
ditional five individuals who had not reported increased
seizures following D1 did report an increase following
D2, totaling 10 patients (11%). There was no significant
association between reported prior incidence of in-
creased seizures following a non-COVID-19 vaccination
and increased seizures following a COVID-19 vaccine
dose. Taken together, of 216 vaccination events (sum of
D1 and D2), increase in seizures was reported 21 times
(9.7%).

Fever was indicated by some caregivers as a direct sei-
zure trigger; one caregiver noted that “once the fever was
controlled (by acetaminophen) the seizures stopped.” Of
particular note, no individual had status epilepticus (SE)
following COVID-19 vaccination (Figure 1B). Side effects
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across all categories, other than injection site soreness,
were reported slightly more frequently following D2 of
COVID-19 vaccination than D1. When side effects oc-
curred, they were most likely to appear between 6 and
24 h following COVID-19 vaccination for either dose
(Figure 1C).

3.3 | Preventative measures surrounding
COVID-19 vaccination

Given the associations between vaccines, fever, and in-
creased seizures in many patients with DS, it is not uncom-
mon for physicians to recommend additional preventative
measures such as antipyretic agents and bridge ASMs sur-
rounding vaccination.”>*! Antipyretics were given to 25
(21%) individuals during the 4 h before D1 and to 20 (21%)
individuals before D2. Following the COVID-19 vaccine,
antipyretics were given to 71 (59%) individuals after D1
and to 74 (79%) individuals after D2. Patients received an
average of 3.2 doses of antipyretics, most commonly in the
first 24 h following vaccination. Bridge ASMs were used
for 10 (8%) individuals after D1 and for nine (10%) indi-
viduals after D2, with patients receiving an average of 3.6
doses of ASMs beginning 12 h prior to and up to 72 h after
D1 and D2. Bridge ASMs included clonazepam (D1, n = 5;
D2, n = 4), clobazam (D1, n = 3), lorazepam (D1, n = 1;
D2, n = 3), clorazepate (D1, n = 1; D2, n = 1), and diaz-
epam (D2, n = 1).

Overall, the use of antipyretics or bridge ASMs was not
linked to increased seizure activity. Increased seizure ac-
tivity was instead more likely to be reported in individu-
als using antipyretics following D1 (10/71, 14.1%, p = .03)
than those who did not use antipyretics (1/49, 2.0%), al-
though not with D2. Additionally, increased seizure ac-
tivity was also more likely to be reported in those who
indicated use of a bridge ASM with D1 (3/10, 30%, p = .02)
or with D2 (3/9, 30%, p = .02) versus reports of increased
seizures in those who did not use bridge ASMs (D1: 8/110,
7.3%; D2, 7/85, 8.2%).

3.4 | COVID-19 vaccine hesitancy among
caregivers of individuals with DS

Caregivers reported that 158 individuals with DS had not
yet received a COVID-19 vaccination. Of these, 121 chil-
dren were too young at the time of the survey to receive a
COVID-19vaccine (<12 years of age), but 61 (50%) caregiv-
ers indicated their intention to have their child vaccinated
as soon as he or she became eligible. Of caregivers for 27
unvaccinated individuals in the 12-19-year age range,
only four still intended to seek COVID-19 vaccination for
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caregivers' intentions for COVID-19 vaccination and reported prior
incidence of seizures with non-COVID-19 vaccinations (n = 278).
(B) Reasons cited for electing not to proceed with vaccination

(n =91 individuals). SE, status epilepticus

the individual with DS. There were 10 responses from car-
egivers of adults with DS older than 20 years who had not
received a vaccination, of whom only two indicated intent
to still seek vaccination for the adult with DS.

Prior association of seizures proximal to non-
COVID-19 vaccinations correlated with the decision not
to seek COVID-19 vaccination. Specifically, 48 (53%) of
those intending not to vaccinate had prior exacerbations
of seizures with non-COVID-19 vaccinations (Figure 2A;
p < .001), versus 57 (30%) individuals who did not have
an increase in seizures with prior vaccinations and had
received or whose caregiver indicated intent to have them
receive a COVID-19 vaccine. In a follow-up question
to those electing not to seek COVID-19 vaccination, the
concern about increased seizures or SE was indicated as
a reason not to vaccinate by 71 (78%) caregivers (Figure
2B). Additionally, 29 (32%) caregivers indicated they did
not feel the vaccine was necessary, and 41 (45%) were con-
cerned about the safety of the vaccine in general. Twenty-
seven of the 91 caregivers to unvaccinated individuals



HOOD ET AL.

™ | Epilepsia

with DS also provided open-ended responses regarding
vaccine hesitancy and cited the newness of the vaccine as
well as the lack of full FDA approval of any of the vaccines
at the time of the survey. Six responses indicated concerns
regarding the lack of data about long-term side effects of
vaccination and information specific to the responses of
people with DS to COVID-19 vaccination. Additionally,
five caregiver responses contained information they were
concerned about that was not based on scientifically fac-
tual information surrounding the COVID-19 vaccines.

4 | DISCUSSION

COVID-19 vaccines are by far the best defense available
against the serious illness associated with COVID-19 in-
fection. Individuals with DS may be at higher risk of expo-
sure to the SARS-CoV-2 virus due to difficulty or inability
to maintain COVID-19 safety precautions such as wearing
a face covering and social distancing. They also have an
increased risk of seizures and SE triggered by infectious
illnesses, vaccines, and fever. Many families have imple-
mented measures, such as social isolation, to counterbal-
ance these concerns, although this also creates additional
psychosocial burden for individuals with DS and their
families.”* As such, vaccination is of paramount impor-
tance for individuals with DS to remain protected from
complications of COVID-19 and to ease the burden of ex-
tensive preventative measures. However, in DS, vaccina-
tion (to several diseases) also carries the risk of increased
seizures and SE, complicating the decision-making pro-
cess for caregivers and health care providers. This study
provides important insights into the experiences of indi-
viduals with DS following COVID-19 vaccination, overall
reporting positive outcomes, with only 13% of individuals
who received a COVID-19 vaccination reporting increased
seizure activity and none having SE.

In DS, fever is often surmised to be the precipitating
factor for seizures following vaccination,'®'"** although
several studies have found that fever is not always pres-
ent in individuals experiencing vaccine-proximate sei-
zures.'"'** Although fever was reported more often
following COVID-19 vaccine D2 than D1, increased sei-
zures following vaccination was similar between the two
doses (9% and 11%, respectively). Open-ended responses
indicated that the seizures were often associated with
fever in these cases.

Several caregivers indicated the use of bridge ASMs (8%
and 10% for D1 and D2, respectively) and/or antipyretic
medications (59% and 79%) for the individual with DS sur-
rounding COVID-19 vaccination. Use of bridge ASMs and
antipyretics did not immediately appear to be preventative
for seizure increases surrounding COVID-19 vaccination.

Rather, use of either antipyretics or ASMs was actually as-
sociated with a report of increased seizures following D1,
but not D2, of a COVID-19 vaccine. These associations
could be representative of reactive use of antipyretics and
bridge ASMs rather than their proactive use, making the
causal relationship difficult to interpret. Several caregiv-
ers noted the usefulness of antipyretic medications to re-
duce fever and, subsequently, seizure activity following
COVID-19 vaccination. It is also possible that individuals
with poorer baseline seizure control or more sensitivity to
seizure triggers may have been more likely to utilize pre-
emptive preventative measures such as a bridge ASM, per-
haps explaining this association.

Vaccine hesitancy remains high for caregivers of in-
dividuals with DS. Over one third of the total survey re-
sponders indicated they did not plan for the individual
with DS they care for to receive a COVID-19 vaccine when
they became eligible, and among caregivers of children
younger than 12 years, only 50% indicated the intent to
seek vaccination once the child was eligible. One of the
primary reasons for vaccine hesitancy was caregiver con-
cerns over increased seizure activity or SE following vac-
cination. In the open-ended responses, several caregivers
indicated a desire for additional information about the
effects of COVID-19 vaccination in the DS population spe-
cifically. Importantly, the results from this survey directly
address this concern with information on 120 individuals,
94 of whom had received two doses of the vaccine, show-
ing that increased seizure activity occurred in only 16 in-
dividuals (13%), without any instances of SE.

COVID-19 infection is usually responsible for severe
symptoms in older patients; however, children and ado-
lescents may also have life-threatening neurological in-
volvement. A recent US study looked at 1695 patients aged
<22 years who were hospitalized for COVID-19 infection.
Twenty-two percent of patients developed neurological
symptoms, with the majority being mild and transient.
Of those 22% who developed neurological manifestations,
12% had a COVID-19-related life-threatening neurological
disorder (aseptic meningitis, encephalitis, acute dissemi-
nated encephalomyelitis, acute ischemic or hemorrhagic
stroke, Guillain-Barré syndrome and variants, or severe
encephalopathy with or without COVID-19-related neu-
roimaging abnormalities [virus-associated necrotizing
disseminated acute leukoencephalopathy and/or cytotoxic
splenial lesions]), 25% died, and 40% survived with new
neurologic sequelae.® Although that study did not address
patients with DS specifically, it found that patients with
underlying neurological diseases, including epilepsy, have
a higher chance of developing COVID-related neurologi-
cal complications when infected by COVID-19. There have
been reports of Guillain—-Barré syndrome following vac-
cination against COVID-19 (and other viruses); however,
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there is no evidence currently that COVID-19 vaccines
represent a higher risk of neurological complication than
COVID-19 infection.?*** The infection appears to lead to
more severe neurological complication, especially in those
patients with pre-existing neurological problems, such as
patients with DS. Although the evidence is limited, one
previous report indicated that 50% of individuals with
DS who developed symptoms consistent with COVID-19
infection had worsening in seizures.”* Reports have also
suggested possible associations of seizure and SE with
COVID-19 infection in both previously unaffected indi-
viduals and those with a prior epilepsy diagnosis.**’ This
further emphasizes the consequences of COVID-19 infec-
tion in medically vulnerable individuals and the urgent
need to avoid COVID-19 infection.

4.1 | Limitations

This survey only reports on the vaccination experiences of
individuals with DS aged 12 years and older, as younger
children were not eligible to receive the vaccine when this
survey was performed. The single 11-year-old child who
received the COVID-19 vaccine (outside United States/
Canada) was included in the 12 years and older group.
Although this study provides an initial assessment of the
experiences of a large cohort of individuals with DS who
received multiple doses of the COVID-19 vaccine, it lacks
information on how younger individuals with DS might
react to the vaccine. It is usual for seizure types and triggers
to change with age in DS, and seizures often become less
frequent and less prolonged with a decreased incidence
of SE in adults with DS.*® Given the nature of this study
(retrospective survey), participation bias and recall bias
are possible confounders. However, the large number of
responders in both vaccinated and unvaccinated groups in
arare disease like DS should help mitigate this limitation.

4.2 | Conclusions

In conclusion, this study provides valuable information
for families, caregivers, those patients who might have a
better cognitive function, and health care providers navi-
gating decisions regarding COVID-19 vaccination for in-
dividuals with DS. Vaccination against the SARS-CoV-2
virus is the most promising tool to avoid COVID-19 severe
infection. The high percentage of caregivers still indicat-
ing hesitancy to have their loved ones with DS vaccinated
against COVID-19 speaks to the huge need to provide
real-world experience and highlight the minimal risks
reported with COVID-19 vaccine in this group. This al-
lows parents and providers to weigh the minimal risks of

Epilepsia ™

receiving the vaccination compared to the potential for
severe illness and death caused by COVID-19 infection as
well as the unknowns surrounding the long-term impacts
of COVID-19 illness in this medically complex population
of individuals with DS.
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