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* Estimates suggest that somewhere
between 50-80% of individuals with DS
have at least one co-occurring medical
conditions?.

 Recognizing this, in 1997 the NIH
committed $3 million dollars in funding to
DS-specific clinical trials (CTs)?. Funding
remained somewhat steady from 1997-2017.

* In 2018, the NIH launched the INCLUDE
project, contributing to progressive
Increases in funding for research in DS
through 20243,

* These projects could improve the quality of
life and overall health of individuals with DS.
They could also provide insight into these co-
occurring conditions for individuals without
DS. The INCLUDE project has increased
funding supporting CTs for individuals with
DS from an average of $23.2 million per year
to $85.7 million per year post-INCLUDES.

Results

Discussion

Search yielded 389 studies. Only 138 registered
studies were true CTs and related to DS. Across
these, 11 target conditions emerged.

Trials Per Year by Target Condition Pre and Post INCLUDE

n Pre- Post-

INCLUDE INCLUDE
TOTAL 138 | 3.11(2.18) |4 | 12.13(7.59)
Motor Functioning 46 | 0.21(0.54) |43 | 5.38(3.89)
Cognition 24 | 0.68(0.89) |4 1.13(1.36)
Alzheimer’s 17 | 0.32(0.92) |[43| 1.38(0.92)
Sleep 13 | 0.26(0.56) |43| 1.0(1.69)
Daily Living Skills 11 ] 0.47(0.77) | 4| 0.25(0.46)
Leukemia 10 | 0.26(0.45) |[©»| 0.63(0.52)
Communication 7 10.21(0.54) |43 | 0.25(0.46)
Prenatal 4 10.21(0.42) | 4| 0(0.00)
Dental 3 10.05(0.23) |[©| 0.25(0.46)
ADHD 3 0(0.00) |43 0.38(0.52)
Other 13 1 0.26(0.56) |[©&~| 1.0(1.07)

* Other (any target condition with <3 CTs)
iIncluded: DS Regression Disorder (n=2),

hypothyroidism (n=2), quality of life (all

remaining n=1), bone metabolism, oxygenation,

pharmokinetics, infection, dermatology,

hematology, mental health, and vision.

« CTs spanned both well documented (motor
functioning) and emerging (regression
disorder) areas of DS research. The total #
of CTs, average # of CTs per year, and
diversity of CTs all increased post-
INCLUDE, suggesting a positive impact
of INCLUDE funding on CTs in DS.

* There was growth in the number of CTs
across many target condition post-
INCLUDE. The most dramatic increase in
CTs occurred across motor skills.
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Future Directions

» <10% of CTs specifically included individuals
with mosaicism. Several co-occurring
conditions are more common for individuals
with mosaicism compared to other causes of
DS4. Inclusion of these individuals in CTs

warrants attention.

» Several common co-occurring conditions
were not addressed (e.g. Autism®) as well as
those with low-incidence rates (e.g. chronic
pain, gout®). More work is needed here.

* Treatment across target conditions generally
utilized therapeutic or pharmacological
Intervention. Opportunities exist for the
use of Al/machine learning in treatment.
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« Some funding bodies and institutions do not
require CTs to be registered. CTs have likely
bene conducted that are not reported on

ClinicalTrials.gov.

 Information on ClinicalTrials.gov Is provide
by CT sponsors and investigators. It may not
be perfectly accurate or up-to-date.

Methods

Searched ClinicalTrials.gov with the terms
“‘Down”, and “Trisomy 21" for trials registered
1999-2024. Studies were reviewed for
meeting criteria as a CT (used an intervention
to target a biomedical health or behavioral
condition in humans) and inclusion of
individuals with DS.

PROCEDURE:

CTs were grouped and summarized by target

condition. Across target condition we described:

« Sample characteristics: number of clinical
trials, age range, sample size, % including
those with mosaic DS

« Study design: duration of study, trial design,
type of intervention, trial phase

* Productivity: % of trials complete, % of trials
with published results

Trial Characteristics by Target Condition
sample Characteristics Study Design Productivity
Age Range Sample Size v Duration Randomized, Therapeutic/ Phase1/Phase2/ | % Completed % Published
(years) M(SD) Including (months) Blinded/Open | Medical/Other | Phased/Phased/ Trials
Mosaic M(SD) Label/Other NA™
Motor Functioning 0-69 40.0(29.1) 0% 3.6(3.9) 39/10/1 435/1/0 0/0/0/0/46 2% 33%
Cognition 0-80 76.3(7.1) 6% 2.2(3.9) 21/3/0 6/18/0 o/14/4/1/4 63% 62%
Alzheimer’s 14-= 50 109.5(103.6) 6% 21.7(14.6) 3/14/0 2/12/0 2/6/3/1/4 30% 62%
Sleep 0-=18 68.1(76.2) 0% 9.5(10.0) 11/2/0 9/4/0 0/2/0/0/11 36% 46%
Daily Living Skills 0-17 141.5(107.2) 2 1% 9.4(10.8) 9/2/0 3/8/0 1/4/4/0/4 64% 25%
Leukemia 0-=22 1499 6(2522.9) o0% 27 6(21.7) 1/9/0 0/9/1 213/6/0/0 20% 20%
Communication 0-21 49.1(42.8) 0% 6.6(3.9) 4/3/0 6/1/0 0/2/1/0/4 21% 2%
Prenatal 16-60 7023.5(12027.1) MNA NA 0/0/4 0/4/0 1/0/0/0/3 100% 100%
Dental 4-70 26.7(11.6) 0% 6.7/(9.3) 3/0/0 1/2/0 1/2/0/0/1 66% 100%
ADHD 6-24 76.0(21.2) 0% 4.1(2.9) 3/0/0 0/3/0 1/1/0/1/0 0% 0%
Other 0-=18 91.7(132.9) 6% 6.2(7.9) 4/9/0) A/712 /4121214 69% 69%

Sources and Funding

N N

Lejeune Foundation..

Bull, M. J., Trotter, T., Santoro, S. L., Christensen, C., Grout, R. W., & Genetics, C. 0. (2022). Health supervision for children and adolescents with Down syndrome. Pediatrics, 149(5), e2022057010.
Global Down Syndrome Foundation (2018). Research for People with Down Syndrome: National Institutes of Health Funding. Retrieved 5/4/25 from https://www.globaldownsyndrome.org/research-for-people-with-down-syndrome-national-institutes-of-health-funding/
National Institute of Health (2021). INCLUDE Project/Down Syndrome Research Plan. Retrieved 4/23/2025 from https://www.nih.gov/include-project/include-project-down-syndrome-ds-research-plan
Rubenstein, E., Tewolde, S., Skotko, B. G., Michals, A., & Fortea, J. (2024). Occurrence of mosaic Down syndrome and prevalence of co-occurring conditions in Medicaid enrolled adults, 2016—-2019. American Journal of Medical Genetics Part C: Seminars in Medical Genetics.
Diniz, N. L. F., Parlato-Oliveira, E., Pimenta, P. G. A., Arauyjo, L. A. d., & Valadares, E. R. (2022). Autism and Down syndrome: early identification and diagnosis. Arquivos de neuro-psiquiatria, 80(6), 620-630.

Capone, G. T, et al. (2018). Co-occurring medical conditions in adults with Down syndrome: A systematic review toward the development of health care guidelines. American Journal of Medical Genetics Part A, 176(1), 116-133.
Fundlng Eunice Kennedy Shriver National Institute of Child Health and Human Development of the NIH (HD093754, Esbensen, Pl; HD100934, Esbensen & Froehlich, MPI; HD113720, Fidler, Pl; 1IR61HD115161, Fidler, Pl; RO1HD110542, Fidler, Pl; 1U01HD116469, Fidler, Pl) and the




	Slide 1

