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Take home points

* People with Down syndrome (DS) are at higher risk of severe
disease from (respiratory) infections

* Vaccines use natural biology to safely protect against severe
disease

* Vaccines are safe and effective in people with Down syndrome
* DSMIG review: A new open-access factual resource



Respiratory infections are deadly in people
with Down syndrome

- * Leading cause of healthcare utilization,
hospitalization, ICU admission

* High-risk pathogens include SARS-CoV-2,

A influenza, measles, pneumococcus, and RSV.

Photo Credit: The Washington Post
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Respiratory infections are deadly in people
with Down syndrome

Influenza COVID-19 Measles

10x mortality across lifespan 10x mortality DS: 7% of all deaths “70-’83
2nd leading cause of mortality Begins 20 years earlier Pneumonia most common cause

Deaths  from measles 1 (@) prevously normal and (b)) previowsly abnormal
persons, and deaths from subacute sclerosing panencephalins 1970-83
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“Milder lllness” impact people with Down syndrome

Even mild infections requiring outpatient care,
emergency visits, or brief hospitalization can
negatively impact individuals with DS

* Swabs, oxygen, |Vs often required during these
sick visits affect later participation in healthcare

* Missed therapies and school absences can
hinder skill development.

* Missed workdays for caregivers, increasing
stress and financial burden.

Photo Credit: Down Syndrome Alliance
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The immune system:
Key defender against infection

Innate Immunity Adaptive Immunity
e.g. neutrophils, macrophages e e.g.Bcells, CD47/CD8"T cells
Quick response « Slower initialresponse
Responds to motifs  Specificity

Memory




Adaptive Immunity: Memory and Specificity

Concentration of antibody

- Can we get here
early & safely?
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Adaptive Immunity: Memory and Specificity

Immune Memory:

* First documented in ancient Greece by Thucydides
430 BC, plague of Athens

* "the same man was never attacked twice”

* More recent examples include measles, chickenpox
* Before 1995, 100-150 children died per year

* Pox parties: Early attempts at immune memory
 Dangerous: Risk of severe complications & death
* NOT recommended Wikipedia




Can we induce Immune Memory safely?

Smallpox:
* Prehistoric origin, ~10,000 years ago

* 20-60% fatality rate, survivors disfigured
e 18™ century Europe: 400,000 deaths per year

Mack, NEJM 2003; 348:460




Vaccines generate Immune Memory safely

Smallpox:

* |noculation: lancet pustule -> subcutaneous implant
* ~3% death

* Related virus: cowpox (vaccinia virus), very low death rate
* Rumor: Dairy maids who got cowpox were protected from smallpox

* 1796: Edward Jenner inoculates boy with cowpox
* Boyis protected from smallpox
* First published instance of vaccination



Vaccines are safe and effective in the general population

Influenza COVID-19
Typically >40% 95% efficacy
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Measles

~97% effective
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Vaccines: Less used in people with Down syndrome

* Combined 7-vaccine series, up to date @19 mths:
* 58% of children with DS vs 71% of typical children

* Caregivers: 42% feared serious side effects.

* Barriers of perception
* Vaccines vs “natural” immunity

e Safety and effectiveness specifically in people with DS

* Barriers of biology

* Do vaccines work as well in people with DS?

Slide by Dr. Noemi Spinazzi



WHAT Is a vaccine?

Any sufficiently advanced technology is indistinguishable from magic
- Arthur C. Clarke



WHAT Is a vaccine?




Vaccines use natural biology: 3 types

Live, attenuated Inactivated, e.g. flu Subunit, Toxoid
e.g. MMR e.g. tetanus




Vaccines use natural biology to safely protect

Composition Immune response Side effectrisk

Pathogen Naturally occurring Yes High
(survivor immunity)

Weakened Yes Low
Vaccines Dead

Subunits/Protein

71% vrisk, <1yo




Why are there so many vaccines?

* Vaccines are used against diseases with high risk of serious
complications and death in your area

e |s it OKto have several vaccines atthe same time?

— Clinical studies show this is safe and effective
— Spaced vaccines mean longer unprotected windows




CDC

Vaccines are safe and effective in the general population

Influenza

Typically >40%

2025-26

191 pediatric deaths
85% unvaccinated
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95% efficacy
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Measles
~97% effective

TABLE VII

ProreEcTioN oF MEASLES VACCINE AGAINST
“REGULAR" CaAses or MeaAsLES

—
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Placebo | KKK | KKL | KKK | KKL

I i S months | 76.6 5.0 0 94 | 100
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IIT | 11-13 months | 48.0 1.7 1.8 75 97

Guinee et al, Pediatrics 1966



But are vaccines safe for
people with Down syndrome?
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npj | vaccines Review

Pubdished in partnership with the Saaly Institute for Vaccine Sciences

hittpessdf doi.org10.1038/541 541-026-0M488-7

Vaccination in individuals with Down
syndrome: immune vulnerability, safety,
efficacy and opportunities

® | Gheck for updates
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Vaccines Are Safe for people with Down syndrome

Supplemental Table 1

Table of vaccine safety and immunogenicity studies
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Vaccines Are Safe for people with Down syndrome

Do Your Part for Vaccine Safety —

No signal of increased adverse events in people w/ DS .
eportto

* Including regression, autism, autoimmunity, etc WE RS

* Prospective trials of hepatitis A and SARS-CoV-2 vaccines in « Reporting Sy
children and adults with DS found no increase in severe
adverse events.

* Studies on pneumococcal vaccine confirm safety in people
with DS

* Multiple studies also confirm that vaccines are safe in
individuals with immune compromise.

* Continued monitoring remains critical to detectrare or
unexpected adverse events

* Dr. Spinazzi looked as part of the review!
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Vaccines work in people with Down syndrome

>95% of all studies show vaccines are immunogenic in people with DS

103-

1077

101..

10°

Influenza

92% children >1:40
(ECsp in adults)

0 100 200 300

Kusters et al, Pediatr InfDis J2012

COVID-19
100% responders
K] =
p= o T
;i [ I ] ==
o | ]
= . . -
Lo | u
L =
5 L
- B
7l .-.. l ---.:"'.';'
TC D& T': l.'!'.'- TC .'J'ﬁ
Fre-Vacone ek &k

Fasl-Narcire

Khor et al, unpublished



Vaccination and
Down Syndrome

e \J/accines are safe and
immunogenic in people with DS.

* The American Academy of
Pediatrics recommends all
children with DS receive routine
immunizations, including
influenza vaccines, unless
specifically contraindicated
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Making vaccines work better for people with
Down syndrome:
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Making vaccines work better for people with

Down syndrome: Immune contributors

Immune aging
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Making vaccines work better for people with Down
syndrome: Available and emerging solutions

Available now:
Utilization of existing vaccines
Prioritization for boosters, especially influenza and SARS-CoV2

Near term, to be evaluated:
High-dose influenza vaccine
Adjuvanted influenza vaccine

Potential longer-term candidates:
JAK inhibitors
Metformin
Rapalogs
Senolytics

Khor et al, npj Vaccines 2026



Summary

People with DS are susceptible to respiratory infections (high-risk group)

Vaccines are a key component of care for people with DS

* They use natural biology to safely protect against severe disease

Lower vaccine utilization in DS: A major opportunity

DSMIG team review: A key resource for conversations

Vaccines are safe and immunogenic in people with DS

* Continue to monitor safety in studies and postmarketing surveillance

Recommend
* All standard vaccinations for typical individuals of same age
* Prioritization for boosters and additional specific vaccines

* Continued research to improve vaccine response in people with DS

n pj Vacc I n es hitps:."fdni.qrgﬂ 0.1038/s41541-026-01489-7
Article in Press

immune vulnerability, safety, efficacy and
opportunities
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