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Educational Need 

• Training in skeletal health disorders vastly differs between 
pediatrics and adult specialties

– Rare skeletal disorders diagnosed in childhood and historically 
managed by pediatric teams may have unique manifestations that 
arise during adulthood

• Adolescence and young adulthood is a time of transition of 
needs outside of medicine that can impact a young person’s 
ability to get care

– Developing coordinated efforts to effectively transition care for 
persons with skeletal fragility disorders is a need of this community 



Objectives

• Examine evolving clinical needs of individuals with 
pediatric-onset bone disorders across adulthood 
highlighting disease-specific challenges that emerge 
during adult

• Assess gaps in current transition models and their impact 
on long-term outcomes for patients with pediatric-onset 
bone disease.

• Discuss proposed strategies to build sustainable lifespan 
bone health programs.



Expected Outcomes

• Stimulate discussion on how to effectively implement a 

transition strategy that supports the whole person and not 

just the medical patient

– Identification of outcomes relevant to patients and providers 

that can be reliably measured to evaluate these processes



Weaver C. et al, Osteoporosis Int 2016

Peak Bone Mass



Who Might Need Transition Planning? 

Primary Bone Disorders

• Osteogenesis imperfecta

• X-linked 

hypophosphatemia

• Hypophosphatasia

Secondary Bone Disorders

• Glucocorticoid Induced 

Osteoporosis

• Disuse Osteoporosis

Nosology of genetic skeletal disorders 2023 revision =  771 conditions! 



Adapted from: Wasserman H et al Bone. 2017
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Changing Landscape of Pediatric 

Bone Health

• 25-30 years ago:

– Many rare skeletal disorders viewed primarily as pediatric diseases

– Limited treatment options

– Less survival into adulthood

• Today

– Improved diagnostics

– Disease-specific therapies

– Better orthopedic management

– Improved life expectancy





P3H1

Tournis S, Dede AD, Metabolism 2018
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Transition vs. Transfer

• Transfer of Care

– Single event

• Transition

– Process that begins years before transfer

– Builds self management skills

– Establish adult care relationships



National Alliance to Advance 

Adolescent Health



Adolescent Development and 

Transition Readiness

• Executive function still 

developing

• Emerging independence

• College or employment 

transitions

• Insurance changes

• Leaving home

• What is my diagnosis?

• What medications do I take?

• Why do I take them?

• What happens if I stop them?

• Who do I call when problems 

arise?

Challenges Questions to ask



X-Linked Hypophosphatemia



X-Linked Hypophosphatemia

Pediatric issues

• Rickets

• Leg deformities

• Growth

• Dental Disease

• Craniosynostosis/Chiari I

Adult Issues

• Enthesopathies

• Osteoarthritis

• Fractures/Pseudofractures

• Nephrocalcinosis

• Dental Disease

• Chronic pain

• Syringomyelia



XLH Matters

Seefried et al Clin Med Insights Endocrinol Diabetes 2026 



Seefried et al Clin Med Insights Endocrinol Diabetes 2026 



Preparing for Key Transitions - XLH Community Guidebook

https://www.xlhguidebook.com/key-transitions/#care-transition-process
https://www.xlhguidebook.com/key-transitions/#care-transition-process
https://www.xlhguidebook.com/key-transitions/#care-transition-process


Key Management Decisions Around 

Transition

• Medications

– Burosumab

• When to transition for Q2 weeks to Q4 weeks? 

• How can clinicians help young adult patients maintain schedule when 

routine is changing (college, work force etc)?

• Surgical Intervention

– Guided growth vs. osteotomy

• Dental care

• Pain and stiffness



Osteogenesis Imperfecta



Osteogenesis Imperfecta

Pediatric Focus
• Fracture prevention

• Growth

• Mobility

• Bisphosphonate treatment 
– goal is to get to drug 
holiday

Adult Focus
• Chronic Pain

• Hearing Loss

• Osteoarthritis

• Spine Disease

• Functional decline

• Resume bisphosphonate 
treatment or other anabolic 
therapy



Peds Endo

Geneticist

Adult Endocrine?

Rheumatology?

Genetics? 



Patient Journey - OIFE

• Pediatric care: bisphosphonate infusions at regular intervals 
until fusion of growth plates

– Natural history for OI Type 1 is fracture rates decrease

• Transition around age 18 – to adult medicine where there is 
no standard of care for adults with OI

– Limited access to multidisciplinary teams

– Adult patients reported feeling “overwhelmed” by having to form their 
own medical teams or receiving siloed care from non-experts in OI

– Hesitancy to resume treatment if fractures are more intermittent

=        utilization of emergency resources 

Westerheim et al. Orphanet Journal of Rare Diseases 2024



ISCD Recommended Body Sites (DXA)

Pediatric (2019) Adult 2023

Lumbar Spine (PA) Lumbar Spine (PA)

Total Body Less Head Proximal Femur

Forearm (ambulatory) Forearm (if unable to measure 

hip and/or spine, 

hyperparathyroidism, obesity)

Lateral Distal Femur 

(non-ambulatory, non-removable 

artifacts at other sites)

Proximal femur (reduced weight 

bearing, transition to adult care)



Key Management Decisions 

Around Transition

• Bisphosphonates

– When to start a drug holiday?

– What DXA scans to obtain to aid in both pediatric and adult 

monitoring of bone mineral density? 

– When to monitor bone turnover markers?

• Anabolic therapy

– When might romosozumab or PTH analogs be beneficial for a 

young adult patient?



Trabecular Bone Score?

• Adjunct to aBMD/BMAD in 

milder OI phenotypes or 

when aBMD is not 

osteoporotic

• Caveats are the impact of 

prior bisphosphonate 

exposure, spinal rods



Bone turnover markers in OI

• Bone resorption markers rise after stopping 

bisphosphonates but stay suppressed compared to the 

untreated OI population for 2 years

– CTX more likely to be elevated in children who are still growing



What might a successful bone 

transition program look like? 



Dahir et al, JCEM, 2022



Seefried et al Clin Med Insights Endocrinol Diabetes 2026 



Seefried et al Clin Med Insights Endocrinol Diabetes 2026 



Tosi et al “Somewhere to go”

• Brought stakeholders to the table in 2023

– 21 key issues → 3 actionable items to address in the next 3 years

– All participants carried equal weight/responsibility

• “Center of Excellence” Model

– Beyond medical expertise

– Academic/career counseling, financial/legal assistance, 

transportation services, mental health resources

• Emphasized need for policy reform at a state and federal 

level



ERN BOND 2026 Scoping Review

Coutinho S et al “Transition Care for Young People with Rare Bone and Mineral Conditions: A Scoping Review.” Adv Ther. 2026. PMID: 42313272.



Yaşar 2026 Study

• Assessed the transition of 20 young adults with rare bone 
disorders

• Multidisciplinary team → written plan providing patient with 
information on anticipated disease specific challenges in 
adulthood

• Joint clinics for discussion of reproductive health and mobility 
issues

• Successful transition (90%) defined as one adult 
endocrinology visit within 12 months 

– 40% of patients had treatment changes at that visit



What Should Adult Outcomes Look 

Like
• Historically Measured

– DXA 

– Fracture rates

– Lab values

• What Patients Care about

– Ability to work

– Mobility

– Independence

– Pain

– Quality of Life



Case Studies



18yo XLH patient going to college

• Followed approximately every 6 months in endocrine clinic 
during childhood.

– Treated with calcitriol and phosphorus but was interested in starting 
Burosumab

– Previously had seen nephrology for concerns of medullary 
nephrocalcinosis and was treated with KCl

• Kidney ultrasound was “near normal”

– Has right sided SNHL and vertigo

• Transitioned to Burosumab at 18y 4m of age (1mg/kg) at the 
start of college



Transition Process

Successes 

• Transition occurred at a time when 

patients life was relatively stable

• Warm hand-off to adult 

endocrinology (physician and 

nursing communication)

• First appointment with adult 

endocrinology occurred 7 months 

after last peds endo appt

• No missed doses or prescription 

lapses during the transition process

Mishaps

• Gaps in Care

– Full imaging prior to transfer of 
care not done

– Last renal ultrasound was in 
2016

• Written summary not provided

• Formal assessment of transition 
readiness not completed

• Transitioned later than feasible for 
many institutions



18 yo with OI type 15

• Biallelic variants in WNT1

• Over 100 fractures in her birth country of China

• Bisphosphonate infusions given intermittently during early 

childhood and then with improved regularity at age 8

• Multiple rodding procedures of her lower extremities

• Uses wheelchair for mobility



Challenges with transition planning

1. Identification of skeletal health expert for adult patients with OI

2. Duration of treatment for more severe form of OI – when should a 
drug holiday be offered? 

3. What monitoring should be considered? 

1. DXA site limitations

2. Bone turnover markers

4. Psychosocial needs assessments

1. Driving adaptations

2. College planning

5. Reproductive health considerations



Know Your OI: A Basic Health History

https://oif.org/know-your-oi-a-basic-health-history/


Secondary Osteoporosis

• Glucocorticoid Induced Osteoporosis

– Duchenne Muscular Dystrophy

• Disuse Osteoporosis

– Cerebral Palsy



Fracture Prevalence during Critical Periods of 
Bone Health

Whitney DG et al. Bone. 2021



Adult CP Population 

• Prevalence of Osteoporosis: 5% 
• 5.5% with history of fragility fracture

• Prevalence of low bone mass by 
DXA

• 20-40% at spine and hip

• CP Clinic Population
• Prevalence of low bone mass: 43%
• Prevalence of fragility fracture: 38%

General population ages 50-59 years

• Prevalence of Osteoporosis: 
5.1% (USPTF/NHANES)

• Prevalence of fragility fracture
• Wrist 2.2%
• Vertebra 0.4%
• Hip 0.8%

Trinh A et al, Dev Med Child Neurol. 2025 



Future Directions – Research Gaps

• Understand the adult burden of disease for skeletal 

disorders diagnosed in childhood

• Transition metrics: beyond structure and process

• Include quality of life metrics in outcomes including 

economic impact

Transition of Care Literature: Pubmed

2025: 738

2005: 63



Next Decade of Rare Bone Disease 

Care
• Artificial Intelligence

– Fracture prediction

– Imaging interpretation

• Novel Biomarkers
– Bone turnover markers

– Disease activity markers

• Precision Medicine
– Genotype-guided therapy

• Research Priorities
– Adult natural history studies

– Registry-based outcomes

– Comparative effectiveness studies



Adult Provider Perspective

• Training for congenital rare disease is limited in general

– Lack of guidelines/evidence for what to do with the young adult 

patient with skeletal disorders

• Strategies: 

– Disease Centers

– Shared Care Models

– National networks (Bone TeleECHO series)



Reciprocal Learning Opportunities

• What can pediatric specialists due to better prepare 

patients for the adult care system?

• What challenges do adult care providers encounter when 

receiving patients who were managed for pediatric bone 

disorders?
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