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Associated Medical Conditions

*More research between 2011-2022 allowed for
expanded list of associated medical conditions
11 associated medical conditions in 2011
36 associated medical conditions in 2022

*General prevalence estimates for most conditions
remained the same, however, some notable differences
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My sister, Heather, has Down syndrome
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A Tour of the New AAP Guidelines

* Associated medical, developmental, behavioral and
mental health conditions in Down syndrome

* New updates and additions

* Review of previous, reaffirmed recommendations

* Resources
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AAP Guidelines

* The Prenatal Visit
+ Age-Based Visit Recommendations:
* Newborn Infants: Birth to 1 month
* Infancy: 1 month — 1 year
+ Early Childhood: 1to 5 years
* Late Childhood: 5 to 12 years
* Adolescence to Early Adulthood: 12 to 21 years
* Health Supervision
* Physical Examination / Laboratory Studies / Diagnostic Tests
* Issues to Discuss and Review
* What to Evaluate For
* Anticipatory Guidance
* Resources for Families
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What is New?

drer Where the wiorld comes or answers

Baumer 2023
Communication

*Increased guidance and information on Communication with
families
«This has been a clear area of need, as families often report a less
than ideal experience when health care providers communicate
that their newborn has Down syndrome.

->Provide accurate and updated information (e.g. life expectancy)

->Discuss health problems to anticipate, screen, and monitor for

Use a balanced approach

->Include the perspectives of individuals with Down syndrome,
their parents, and their siblings
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The Prenatal Visit

«Newest non-invasive prenatal sgreening test is the
cell free DNA test (cfDNA)
+Now widely available, more sensitive and specific than other
screening tests
*High Down syndrome detection rate: 99.7%
*Low false positive rate: 0.04% (singleton pregnancies)
*NOT a diagnostic test
+Diagnostic testing options are the same: chorionic villus
sampling (T1) and amniocentesis (T2)
*Any additional testing that may be needed: fetal echocardiogram,
specialist consultations
*Balanced Counseling, Family support
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Growth Charts

*Down Syndrome Growth Charts (2015)
*For girls / boys
+0-36 months: Weight, length/height, head
circumference, weight/length 2-20 years: }
Weight, height, head circumference ~
*BMI 2-10 years: available for Down i
syndrome, but not on CDC website =
*BMI for > 10 years: use general CDC charts -

Zemel B, Pipan M, Salings VA, Hall W, Schadt K. Freedman DS, Thorpe P. Growth charts for children with Down syndrome in
the United States. Peclatrics. 2015 Now 1;136(5)e1204-11
cde.g i harts.html

ps:
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Anemia and Iron Deficiency / Insufficiency

*New recommendations to check specifically for iron deficiency /
insufficiency, which is not more likely in DS, but harder to detect
- Recommended annual testing with:
1) Annual CBC with differential AND
2) Ferritin and C-reactive Protein (CRP) (markers of inflammation)
OR
Ferritin, serum iron and total iron binding capacity (TIBC)
*MCV is not reliable because macrocytosis (large RBC) is common; Red
cell distribution width (RDW) may be helpful
-> Ferritin less than 50 can also contribute to restless sleep / sleep
problems, and may be treated with iron supplementation
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Vision Screening

* Vision Problems — prevalence increased from 60 to 60-80%
> ing: an additi / ive way to conduct vision
screening, which is recommended annually at every well visit
* Can detect risk factors for vision loss: refractive errors, ocular
misalignment, focusing problems, differences between eyes
* Especially useful in children who cannot reliably use an eye chart —
* Camera images can be interpreted by a trained test administrator

or by software incorporated into the equipment
-> Refer when any abnormalities (may minimize need for pediatric
ophthalmology)
* Risk for keratoconus (1-13%): typically diagnosed after puberty: can
cause blurred vision, corneal thinning, corneal haze
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Down Syndrome and Autism

* Prevalence dramatically
increased from
1% (2011) > 7-19% (2022)

Restricted Interests

Social Communication
Deficits Repetitive Behavior

-> Recognize overlapping
features and symptoms, and
consider wide range of
abilities seen in Down

syndrome
-> Know about diagnostic

overshadowing
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Down Syndrome & Behavioral and
Mental Health Needs
« Consider medical problems that can be associated with behavior changes (thyroid,
celiac, sleep, gastroesophageal reflux, constipation)

+ Consider co-occurring diagnoses: Attention Deficit Hyperactivity Disorder (ADHD),
psychiatric, behavioral disorders

. and strategies on child’s age,

severity of problem, setting in which problem occurs

Referral for community treatment programs, psychosocial services, behavioral
specialists

for use of e

Special
« Children with Down syndrome may be more sensitive (side effects)
« There is limited scientific evidence available

« Start Low, Go Slow .

Boston Childrenis
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What remains the same?

Previous recommendations included in the 2011
update were reaffirmed in the 2022 guidelines

There is an increased emphasis on certain
conditions as a result of new research and
information since 2011

Boston Childrenis Where the iorid comes for answers
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Down Syndrome and Autism

+ Symptoms may be present between .
2-3 years of age, but diagnosis often > Screen 18-24 months of age with

delayed and may be subtly different
* Clinical Presentation:

Compared to those with ASD (without
DS):

* Better imitation, relating and
receptive skills

Compared to those with DS:

* Lower cognitive abilities

« More difficulty with language and
communication (verbal and
nonverbal)

+ Social difficulty

* More frequent repetitive behaviors
and sensory symptoms

* More mood and behavior challenges

14
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standard screening tools

-> Refer to specialized evaluation and

intervention as soon as suspected

* Specialists must be aware of
dual diagnosis, know how to
evaluate for distinguishing
features, must rule out other
medical / mental health
conditions, consider overall
developmental abilities
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Regression

*An increasingly recognized phenomenon also known as:

oDown Syndrome Disintegrative Disorder

oUnexplained Regression

oCatatonia (decreased movement or increased movement)

Where the world comes for

*Characterized by loss of skills, marked mood / behavior
changes, adaptive skills, mental health symptoms

*Occurs in late childhood, adolescents, young adults

- Refer to specialist familiar with the diagnosis and

evaluation / treatment
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Hearing / Ears

immediately if abnormal
> Check every 3-6 months until tympanic membranes can be visualized and

otolaryngologist to visualize
> i i and

+ Hearing issues are among the most common associated conditions
+ Optimal hearing is essential for speech development and learning
« High risk for middle ear disease (otitis media, effusion)

- Newborn hearing screen AND re-screen at 6 months for confirmation and refer

tympanometry can be performed reliably - if canals are too narrow, referral to

necessary

y should be

every 6

months until normal hearing levels are established bilaterally by ear-specific
testing (usually after 4 years of age), then annually

> If normal hearing is not established by behavioral testing, additional screening
by otoacoustic emissions or diagnostic BAER should be performed, with sedation if

he worid comes for answers
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Cardiovascular

=> Echocardiogram for all at birth, regardless of whether fetal

echocardiogram was performed

*Monitor for fast breathing, difficulty breathing, and poor weight
gain which may be signs of congestive heart failure

«Pulmonary hypertension is associated with Down syndrome
even in those without structural heart defects

-> Examine annually for acquired mitral and aortic valvular

disease in older patients with Down syndrome.

-> Obtain an echocardiogram if increasing fatigue, shortness of

breath, trouble with exertion, or new examination findings of a

murmur

Boston Childreris Where the wiorld comes or answers
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Hematological / Cancer

* Increased risk of hematologic abnormalities and leukemia
« Transient abnormal myelopoiesis (TAM), polycythemia common in newborn
* TAM usually regresses but may require ct
* Close monitoring needed due to increased risk for leukemia in first 4 years
* Overall leukemia risk is higher than in general population but still rare (1%)
« Overall risk for solid tumors is not increased in Down syndrome, and there is
lower risk for some
* Testicular cancer is the only solid tumor that is more common in Down
syndrome
- Clinicians should palpate testes during routine health supervision
ions to look for changes like lumps or swelling
- Physician may recommend routine screening by a trusted adult

|
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Thyroid Function

*Risk of congenital hypothyroidism 2-7%

- Verify results of newborn thyroid function screening which

should include TSH (some only do free T4), recheck at 6 months

*Risk of thyroid abnormalities is 50% by late childhood

*Many children have mildly elevated TSH and normal free T4
(Subclinical hypothyroidism)

*Hyperthyroidism is less common but there is higher risk in Down
syndrome

TSH lly or sooner if symg
months if antithyroid antibodies were detected

and every 6

5/16/23
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Feeding / Respiratory

«Stridor, wheezing, noisy breathing, respiratory infections common
«Feeding challenges very common, due to both oromotor problems
and oropharyngeal dysfunction
«If symptoms such as marked hypotonia, underweight, slow
feeds, choking with feeds, recurrent or persistent respiratory
symptoms, desaturations with feeds:
-> refer for skilled feeding assessment or video feeding study
*Aspiration may be an overlooked cause of recurrent respiratory
symptoms

Where the world comes for answers
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Infantile Spasms / Epilepsy

* Infantile spasms: sudden, brief jerks of the neck, trunk, extremities
lasting 1-2 seconds, developmental regression may occur
* EEG shows hypsarrhythmia, treatment with ACTH (1st choice),
Vigabatrin, others
* Not all funny movements are seizures: reflux, startle, stereotypic
movements, shuddering, sleep myoclonus, paroxysmal tonic upgaze
« Complex partial and generalized seizures / epilepsy may occur,
typically in late childhood/adolescence
* Moyamoya disease: narrowing of carotid artery, abnormal vessels
in brain
- Regular monitoring for signs of neurologic dysfunction

Where the world comes for answers
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Cervical Spine / Atlantoaxial Instability

*Symptom screening: change in walking or use of arms or
hands, changes in bowel or bladder function, neck pain,
head tilt, change in head posture, weakness

*Precautions for protecting spine during anesthetic,
surgical, radiographic procedures, treatment

*No routine radiographic screening as it is not reliable

*Trampoline use should be avoided, unless part of
structured program with appropriate supervision and
safety measures (all children)

*Increased risk with contact sports

(#)Boston Childrenis Where the iorid comes for answers
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Gastrointestinal

*Increased risk for congenital anatomical problems
(Hirschsprung, duodenal atresia)

+Constipation, gastroesophageal reflux common

«Celiac disease common, but no routine lab screening for
asymptomatic children
-> Review symptoms potentially related at health supervision
visits: diarrhea, constipation, slow growth or weight gain,
anemia, abdominal pain, behavioral probl
-> If symptomatic, check Tissue transglutaminase IgA, and
total IgA, refer if abnormal, confirmation through diagnostic
biopsy (while on gluten-containing diet)

Boston Childre Where the wiorld comes or answers
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Immune System

. i Conditi *Infection Risk

*Hashimoto thyroiditis, +Skin infections
Graves disease *Respiratory infections

*Celiac disease

*Type 1 diabetes

«Juvenile idiopathic arthritis

* Autoimmune skin
conditions: vitiligo, alopecia
areata, hidradenitis
suppurativa (inflammatory)

- Regular immunizations
recommended
RSV prophylaxis (< 2y w/
qualifying conditions)
* 23-valent pneumococcal
polysaccharide (2 2y if chronic
cardiac or pulmonary disease)

Boston Childrenis Where the worid comes for answers

27

Baumer 2023

Key Take Home Updates

New resources stressing best practices for communication with families to
improve the ways families receive information
« Includes updates on prenatal testing, sharing balanced and accurate
information, offering guidance and emotional support
Increased emphasis on co-occurring neurodevelopmental, behavioral, mental
health conditions, and recommendations for screening, diagnosis, and

management
« Children and adolescents with Down syndrome should receive the same
specialized intervention and care as children with these conditions who do
not have Down syndrome
Most health care supervision guidelines remain the same with a few important
additions:
« Photoscreening for eye abnormalities when available
Down syndrome specific growth charts
Laboratory assessment specifically for iron deficiency / insufficiency annually
Testicular examinations

Boston Childrenis
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Obstructive Sleep Apnea

*Markedly increased risk

«Discuss symptoms at all visits: heavy breathing, snoring, restless
sleep, uncommon sleep positions, frequent night awakening,
daytime sleepiness, pauses in breathing, behavior problems

*Obesity is a risk factor

*There is poor correlation between parent report of symptoms
and sleep study results

-> Polysomnogram at pediatric sleep laboratory for all children

with Down syndrome between ages 3-4 years

* Adenotonsillectomy typically recommended for treatment,
requires post-surgical repeat sleep study

Where the world comes for answers
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Puberty / Adolescents / Early Adults

* Development of self-help and hygiene skills

 Counsel and prepare for transition times: elementary to middle
school and change to several teachers and changing classes,
academic inclusion may become more difficult

* Teach, model, respect privacy and discuss appropriate
management of sexual behaviors

* Discuss need for gynecologic care

Where the world comes for answers
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Resources and References

Where the world comes for answers

30



* Resources for
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families and age-
based checklistsg

ps://wwi i gl

g
Families.aspx
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Boston Children's Hospital Clinical Report Summary
Down Syndrome Program
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Boston Children’s Hospital
Down Syndrome Program

Clinical Report Summary

The recommendations below are based on the article "Health Supervision for
Children and Adolescents With Down Syndrome" by Marilyn J. Bull, MD, FAAP;
Tracy Trotter, MD, FAAP; Stephanie L. Santoro, MD, FAAP; Celanie Christensen,
MD, MS, FAAP; Randall W. Grout, MD, MS, FAAP THE COUNCIL ON GENETICS
published in Pediatrics on April 18, 2022. The entire article is available for free
ications.aap i 10 Deds 2022

: hito: 2
057010/186778/Health ision-for-Child g
The AAP has also developed age-based parent handouts based on this article
which are available online. http w i

Care lnformation for Families of Children with D

disabiliios/D

own _Svndrome.pdft
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Boston Children’s Hospital
Down Syndrome Program
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https://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Documents/Health_Care_Information_for_Families_of_Children_with_Down_Syndrome.pdf
https://publications.aap.org/pediatrics/article/doi/10.1542/peds.2022-057010/186778/Health-Supervision-for-Children-and-Adolescents
https://publications.aap.org/pediatrics/article/doi/10.1542/peds.2022-057010/186778/Health-Supervision-for-Children-and-Adolescents
https://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Documents/Health_Care_Information_for_Families_of_Children_with_Down_Syndrome.pdf
https://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Documents/Health_Care_Information_for_Families_of_Children_with_Down_Syndrome.pdf
https://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Documents/Health_Care_Information_for_Families_of_Children_with_Down_Syndrome.pdf
https://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Documents/Health_Care_Information_for_Families_of_Children_with_Down_Syndrome.pdf
https://www.cdc.gov/ncbddd/birthdefects/downsyndrome/growth-charts.html

Resources for Families from the AAP Guidelines

+ Prenatal and Infancy
« Brighter Tomorrows Supporting Families:

Supporting families with
3CCurate information about Down syndrome (includes Letiercase resources). Interdisciplinary Human
Development Institute, University of Kentucky.

+ Lettercase resources: www, Provides prenatal and postnatal counseling for families. One
copy provided free to professionals and family.

Down Syndrome Diagnosis Network

due dates or birthdates connected in moderated Facebook grouj
Skallerup <), Babies With Down Syndrome: A New Parents Guide, 31 €d. Bethesda, MD: Woodbine House;
2009. (English and Spanish editions. avaiable t ) Provides guidance for
raising and caring for a child with Down syndrome through age 5.

Cohorts of families with similar
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Resources for Families from the AAP Guidelines

« Across the Lifespan
+ DSConnect: Th

= Down Syncrome Registy: BUGSSConDEckalhgox, Familes and patents connectwit
RS CarenerS e e core s e O o e Fetenta heski elted

ey hat help achivebettr peopl

+ Nt o Syndrome Corgres: Information, advocacy, education, and support for
Rersons with  families n English and Spanish,

« National Advocaty and D h
lifespan.

« Family Voices il " Famiy-o-arly healih nformation centers that help familes
Bt o e Al

« Parent to Parent USA: Provid f raising children
with special health care needs

« Parent Training and Information Cent inform,
Riepare,and assst familes with navigation of the education ystem

« March of Information for lated birth
defects

. Educ d Jevant t
ComaiCA N heeracy Shesch, o SRR

« Canadian Down Syndrome Society: JYWCdSs,Cg- Resources for familes on a variety of issues related to Down

syndrome.
+ ABLEACT 201

& T advan
qualified

5 ms for f
disability expenses,
- DS

Provid lized health and wellness infc be
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Resources for Families from the AAP Guidelines

+ Childhood

+ Pueschel SM, ed. 4 Parents Guide to Down Syndrome: Toward o Brighter Future. Bethesda, MD: Brookes
Publishing; 2001

+ Stein DS. Supporting Positive Behavior in Children and Teens with Down Syndrome: The Respond but Don't
_ React Method. Bethesda, MD: Woodbine House; 2016
Variety of books for families, therapists, and teachers of children with
Down syndrome.

+ Adolescence

+ Got Transition: http://www .gottransition.org/, Provides resources and guidance for transition.

+ Couwenhoven T. Boys Guide to Growing Up-Choices & Changes During Puberty Written for Persons with
/m//e;uml Drsabr/:(y Bethesda, MD: Woodbine Hous
* Couenhoven T. ire Guide to Growing Up. Cholces & ChanFes During Puberty Written for Persons with
nellectuai Disabilty. Bethesds, MD: Woodbine House:

+ Simmons J. The Down Syndrome Transition Handbook: Charting Your Child's Course to Adulthood. Bethesda,
MD: Woodbine House; 2010. Available at: www.woodbinehouse.com,
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Thank you to my team and the patients and families who inspire me and
the work | do every day
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Additional resources available at Global Down Syndrome Foundation

& GLOBAL

DONNSYNDRONE FOUNDATION
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https://hdi.uky.edu/project/brighter-tomorrows-supporting-families-with-accurate-information-about-down-syndrome
https://hdi.uky.edu/project/brighter-tomorrows-supporting-families-with-accurate-information-about-down-syndrome
http://www.lettercase.org/
http://www.dsdiagnosisnetwork.org/
http://www.woodbinehouse.com/
http://www.woodbinehouse.com/
http://www.gottransition.org/
http://www.woodbinehouse.com/
https://dsconnect.nih.gov/
http://www.ndsccenter.org/
http://www.ndss.org/
https://familyvoices.org/affiliates/
https://www.p2pusa.org/parents
https://www.parentcenterhub.org/
http://www.marchofdimes.com/
http://www.downsed.org/
http://www.cdss.ca/
https://www.irs.gov/government-entities/federal-state-local-governments/able-accounts-tax-benefit-for-people-with-disabilities
https://www.irs.gov/government-entities/federal-state-local-governments/able-accounts-tax-benefit-for-people-with-disabilities
http://www.dsc2u.org/

