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Learning objectives
• Describe the severe impact of (respiratory) infections on people with DS

• Summarize the important role of vaccines in protecting people with DS

• List reasons that impair uptake of vaccines in people with DS

• Explain that vaccines are safe and immunogenic in people with DS

• Outline opportunities to improve biologic response to vaccines in people with DS

Resource:



Respiratory Infections: Deadly Impact in DS

• Third highest cause of death in people with DS.

• 10× mortality versus individuals without DS.

• Leading cause of healthcare utilization, 
hospitalization, ICU admission

• High-risk pathogens include SARS-CoV-2, 
influenza, measles, pneumococcus, and RSV.Photo Credit: The Washington Post



Respiratory Infections: Deadly Impact in DS

Influenza
     10x mortality across lifespan
     2nd leading cause of mortality

COVID-19
     10x mortality
     Begins 20 years earlier

DS
No DS

Landes et al, Disabil Health J 2021

Hüls et al, EClinicalmed 2021

DS
No DS

Measles
     DS: 7% of all deaths ‘70-’83
     Pneumonia most common cause

Miller CL, Br Med J 1985



“Milder Illness” and impact in people with DS

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

• Swabs, oxygen, IVs 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



Vaccines are safe and effective in the general population

2005 2025

Influenza
     Typically >40%

COVID-19
     95% efficacy

Measles
     ~97% effective

Placebo

BNT162b2

Polack et al, NEJM 2020

Guinee et al, Pediatrics 1966
CDC



Less utilization of vaccines in people with DS
• 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
• Safety and utility specifically in people with DS

• Barriers of biology
• Are vaccines equally immunogenic in people with DS?



Vaccines use natural biology

Pathogen

Immune response Side effect risk

Yes High

Weakened
Dead

Subunits/Protein

Naturally occurring

Vaccines
Yes Low

Vaccines: Developed against diseases with high risk of 
serious complications and death. 

 Survivor immunity: High risk of these complications
 Vaccines: Lower risk of these complications

Composition



Vaccines are safe and immunogenic 
in people with DS

Khor et al, npj Vaccines 2026



Vaccines Are Safe for People with DS
• No signal of increased adverse events in people w/ DS

• Prospective trials of hepatitis A and SARS-CoV-2 
vaccines in 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 detect rare or 
unexpected adverse events

• By the way, we looked as part of the review!

Source: HHS



Vaccines Are Immunogenic in People with DS
>95% of all studies show vaccines are immunogenic in people with DS

Influenza
     92% children >1:40
     (EC50 in adults)

COVID-19
     100% responders

Measles
     

Kusters et al, Pediatr Inf Dis J 2012 Streng et al, J Inf Dis J 2022 Familiar-Macedo et al, Front Pediatr 2023



Vaccination and 
Down Syndrome

• Vaccines are safe and 
immunogenic in people with DS.

• The American Academy of 
Pediatrics recommends all 
children with DS receive routine 
immunizations, including 
influenza and RSV vaccines, 
unless specifically 
contraindicated



Vaccines in People with DS: 
Immunogenic, but impaired

Influenza COVID-19

Valentini et al, Vaccine 2015 Sali et al, J Clin Microbiol Inf 2022



Impaired vaccine response in people with DS: 
Immune contributors

Immune aging Innate immune Adaptive immune

• ↑ Inflammatory cytokines
• ↓ phagocytosis
• ↓ pathogen clearance
• ↓ mannan-binding lectin
• ↑ Interferon signaling

• ↓ IgG/IgM/IgE
• ↓ switched B memory
• Thymic hypoplasia
• ↓ T naive
• ↑ T exhaustion
• ↑ Interferon signaling

Lambert et al, Sci Transl Med 2022 Khor et al, npj Vaccines 2026



Impaired vaccine response in people with DS: 
Available and emerging solutions

Khor et al, npj Vaccines 2026



Summary
• People with DS are susceptible to respiratory infections

• Vaccines are a key component of care for people with DS

• 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
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