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People with Down syndrome
face high risk from coronavirus

A s oty of e b g

NS VAIEFAD 10 $e7cT COVID-18, TR

Tippisry-Gar, n etinieal o
the Unhershy of Gefonds. medlcal ool
o senor wuther an the UK, swds.

Joint Cocamiee o Vaociustion md [
misbm _ reoommended  priceing
peopiz with D for spendy waoeleom. Bat
e mere than 200,000 Amricams with DY
0 far re o alned dor ety mcelnalim.
o hes e U, ombers for Disase Do
o] and Brevention (CDC) Ineluded 18 In
ita fst of comditens it says hoces the rik

fueton nelulng ohisity, beart dlsnsen,
iabetes, and living n n grop bome A

admmois, kg with bz throat muscle

Advocates call for early vaceination of group miade e s expain i bigher e o -
i hi i ‘SPATTY TENTIONS I TR BUI QROtics
vulnerable by genetics and immune dysfimetion e Mk
Kble to SARS-CoV-2, the pamdensic covna-
By boracilh aclmum sbeok 1" Catherie Hom sy Her sister | virus. They have three coples of a gene an
‘2od others with dhromeone 21,  whi

hem tha COVID-Ig panderic de- | 21,%ure daaking Dijuche to hadp it
sernderd st winder, Cuthorioe | the in feoms of deling with the viros® | eater hurean ouls, The TMFRSSS exyme
Hoss wes (ilad with dread. Her | che e cleaves the ik prodedn that siack the
86year-cid sister, Amands Rom, | Amang, proups b Nigher risk of dying | wim! sucfce, lumching o serics of sigps

‘haxs Down syndrome (DF), which dlabe- | that allows the
‘makes her espedally viluenbie | ies, people with DS stand out: If Infretod, | - Colls from poople with DS ypically ez

o cespiratocy viruses, Aaid Bess il
been hospitalized epeatedly with or-
‘monia Tn N1, sbe coded up on a ventile-
toe i nearty dlsd.

In April, che v beck o0 & wontils-
toe She Bes 2 gronp Bomfn Semmer,

clnsedmit fumfly ther, ghen her Bisory,
ey eoied o prepare fo the wers, T

T34 15 DoemMEE 300 - VO, £ S B0

Wadman, Science 2020

ey are five times wore ey 9 b Do

Otber eoeot stadies back wp e bigh ik
Resmurchors st barkppemd
mune shoormalities, eombined with exirs.
onpies of key e0es I peagie W D5
‘who e throe epies of chramoxme 21
nather than the wal tvo—make thom

P 2N RO

\zoz o

COVID-19 is 10 times
deadlier for people with Down
syndrome

Susceptible by genetics and
immune defect

Early vaccination needed
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Down Syndrome'

* Trisomy 21
 Incidence: 1 per 700 live births

« Comorbidities:
— Organ disease (gut, heart)
— Thymic Dysfunction (recurrent infections, auto-immunity)
— Accelarated aging

« Prognosis: life expectancy 55 year

s

(1) Stichting Down Syndroom



T-cell defect in Down Syndrome
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Vaccination response in Down Syndrome

Reduced response to inactivated influenza vaccination

(Joshi, Vaccine 2011; Kusters, PIDJ 2012). Remark: 8-fold increased risk of H1N 1-related
intubation (Pérez-Padilla, Emerg Infect Dis 2010)

Reduced Ab response to MenC (Kusters, PIDJ 2011)

Impaired B-cell memory switch to pneumococcal
vaccination (Valentini, Vaccine 2015)

Normal response to HAV
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COVID in Down Syndrome

QResearch, a population level primary care database
Adults with DS (n=4053) vs no DS (n=8,252,105)
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COVID in Children with Down Syndrom

COVID-19 and children with Down o
syndrome: is there any real reason to -
worry? Two case reports with severe course

Ahmad Kantar', Angelo Mazza’, Ezio Bonanomi®, Marta Odoni', Manuela Seminara’, llaria Dalla Verde',
Camillo Lovati', Stefania Bolognini' and Lorenzo D'Antiga®

Abstract

Background: Down syndrome (DS) is characterized by a series of immune dysregulations, of which interferon
hyperreactivity is important, as it is responsible for surging antiviral responses and the possible initiation of an
amplified cytokine storm. This biological condition is attributed to immune regulators encoded in chromosome 21.
Moreover, DS is also characterized by the coexistence of obesity and cardiovascular and respiratory anomalies,
which are risk factors for coronavirus disease (COVID-19) caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).

Case presentation: A total of 55 children were admitted 1o the pediatric ward in Bergamo, between February and
May 2020 for COVID-19. Here, we describe the cases of two children with DS and a confirmed COVID-19 diagnosis
who had a severe course. In addition, both cases involved one or more comorbidities, induding cardiovascular
anomalies, obesity, and/or obstructive sleep apnea.

Conclusions: Our observations indicate that children with DS are at risk for severe COVID-19 disease course.

Keywords: Down syndrome, Trisomy 21, Coronavirus disease, Children, Case report

Kantar, BMC Pediatr 2021
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COVID in Down Syndrome (international
questionnaire)

Design
— Trisomy 21 Research Society (T21RS)
— India, US, Spain, UK, Brazil, France, Italy

— 1046 COVID+ patients with DS (591 reported by clinician,
455 by family member)

— All ages

Results

— 581 (56.0) hospitalization

— 207 (29%) required mechanical ventilation
— 131 (13%) mortality

Huls, medRxiv 2020
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Aim: immunogenicity of COVID
vaccination in adults and children with
Down Syndrome



Methods

*  Two studies: adults with DS and
children with DS

+  Each study: parallel cohort study
comparing people with DS with
people without DS (siblings)

+ Safety and immunogenicity

* Alignment with other studies in this
call

+  Abs, T-cell, B-cell

Add-on:
+ etiology study on Ab glycosylation
(Vidarsson, Science, 2021)

* T-cell development over life

Timeline

Routine vaccination 1

Routine vaccination 2

heid)

“vi=0d

»  (Ri
V2=2ad

t=1 (<2 moths prior to|
)
Hospitalhomevist

CE—

\Informed consent
,j{mestlonnalre
|medical history
-Questionnaire
|coviD
)Questionnaire AE
-Physical
{examination: lengih,
|weight, temperature
|-Blood draw

1)

t=2 (<1 wesk prior to |
V2,

)
Hospitallhomevisit

\ A Y

-Questionnaire AE
-Physical

ion: length,
weight, temperature
-Blood draw

| t=3 (3.6 weeks after
V2

)
Homevisit

t=4 (12 months after
V2

)
Homevisit

-Questionnaire AE
-Blood draw.

-Questionnaire AE
-Questionnaire
COVID

-Capillary blooddraw

1076152



1076152

———————
Methods

Bl
£ ol

1o
Tt bkt Do

BDs o m * 1gG1 against S1 and N 2]

SARS-CoV-2-Specific Antibody Detection for

T (multiplex immuno assay, MIA)  ~ .4 ~

b e A}

Controls COVID-19
Science A

it M. T, Lanen ot Soinen.
LIt Y

Aot g amemeencopetvintenens. ©  LEVEIS OF fucosylation,

and correlates with COVID-19 severity

mmmsssseaesamewese Slalylation and galactosylation

TR ek rmph T i, o ', Tl s Mol ek, . e

191 Fucouplatien (5}
E ] t 3
=
[ *TTPY]

i
oy s

" ——— 1 » Neutralization: a plaque-
el ool Srnesngdb, oRRART e 2 reduction neutralization testing

EJAdrsenNG Roupha \ATWidg:LAJ m PCHberl it e =
N0 G B S e PRNT), using wild-type virus
ABMDermott.B Flach, B.C. Lin, N.ADorI -Rese, soDeILSD s-;hmwdt. I .
K.SCnrbenPASmnsunllMPdllhKMN izil, H. Bennett, B. Leav,
M. Makowski, |. Albert, K. Cross, V.V. Edara, K. Floyd, M.S. Suthar, D.R. Martinez,

R. Barlc, W. Buchanan, C.J. Luke, V.K. Phadke, C.A. Rostad, |.F. Ledgerwood,
B.5. Graham, and .H. Beigel, for the mRNA-1273 Study Group*

1Dy

fr$¥F5$§§$§

 Intracellular cytokine-staining
assays were performed to
quantify antigen-specific T-cell
responses
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What are the implications of lower antibody
responses for efficacy?

Plug in antibody data from PRIDE to

Observed relationship between . .
P determine expected effectiveness for
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Cellular
analysis
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Evaluation

Beoordelaar

{antistof testen, T-cel onderzoak).

-kleinere groep deelnemers (exploratieve

Beoordelaar
4

Eindbesluit
Beoordelaar
5

Eindbesiud
Beoordelaar
6

FEindbesluit
Beoordelaar
T

Eindbesluit
Beoordelzar
8

Eindbesiuit

2 studie)

Eindbeslud | Matig

Beoordelaar | -Goede samenwerking met patint
3 vertegenwoordiger

~Goed: gebruik maken van siblings, maar wel

-Groepsgrootte berekening overtuigend.
mensen met DS worden eerder gevaccineerd

dan siblings. Heeft dit invloed op
ergelijkingen?

-Uitleggen waarom T- en B-cellen belangrijk
zijn voor effectiviteit van vaccinatie.
- details over welke assays gebruikt worden.

i

-Goede samenwerking met patient
vertegenwoordiger

-Advies: geef deze kwetsbare groep extra tijd
om PIF door te nemen.

-Fucosylenng is interessant.

-Niet duidelijk wat de flow-cytometrische
analyse om T-cel respons te bekijken.
-Powerbereking lastig te volgen.

-Waarom statistische analyses in Yale?

-Nog melden dat publiceren zal gaan via Open
Acces. Mann: dit staat wel in
datamanagementplan.

=hantal patignten lijkt realistisch.

-Advies: de grootte van de studiegroep geeft
de mogelijkheid om meer inzicht te krijgen in
grenswaarden van bescherming, deze
sxploratie toevosgen.

Kwaliteit Relevantie Begroting
Beoordelaar | -Onderzoek naar fucosylering draagt niet bij. -Weinig budget
1 -Beschrijving plan van aanpak onvolledig internationale mogelijk te

samenwerking.

laag
ingeschat.
Eindbesiuit

-Fucosylering iz
interessant.

-Niet mijn expertise,
-Advies: waarom
geen DSMB?

outcome bias beschrijven. studie.
Eindbeslui

-Fucosylenng is
interessant.

Honorering
exploratieve
studie.

Honorering

van esn

exploratieve

-In poweranalyse
wordt nu uitgegaan
van 75%, dit
suggereert dat het
probleem minder
urgent is.

-Er zyn op
www.clinicaltnals.gov
twee hits met DS en
COVID, Handig om
mee samen fe
werken?

-Gemis
internationale
samenwerking.

~Perzonels
lastente
haog, met
name
umcy
budget.

e Details immuno assays
e Nu beter?

* Onderzoek fucosylering

* Anders bij DS
* vagccinatierespons

* Budget

* klinische studie, spoed

1076152



1076152

Conclusie

1. Consortium: expertise

2. Down Syndrome: complex disease, severe course of
disease, T-cell defect, fucosylation defect

3. Two clinical followup studie before/after vaccination
for Ab responses as well as cellular responses

s



