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Achondroplasia
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Rare skeletal dysplasia Prevalence
Caused by a mutation in FGFR3 1in 25 000 births
Skeletal Impact Cardiovascular
Disproportionate short stature. disease

Obesity p

Skeletal deformities, spinal

stenosis, joint laxity




Research Hypothesis

Higher levels of regular physical activity are associated with:
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Improved cardiometabolic
Better physical fitness 1z health 3




Functional diversity / disability

ACHONDROPLASIA

FGFR3 mutation:
Abnormalities of chondrogenesis and endochondral bone formation

BODY FUNCTIONS AND STRUCTURES
» Mental functions
~ Cognitive performance
= Structures of the nervous system, resulting in
— Ventriculomegaly
— Cervicomedullary compression
~ Hypotonia
» The eye, ear, and related structures, resulting in
— Altered hearing
~ Otitis media
= Structures of the cardiovascular, immunological, and respiratory
systems, resulting in
— Altered functions of the respiratory systems
~ Restrictive and obstructive lung disease
— Reduced exercise tolerance
» Structures related to movement, resulting in
— Altered functions of the joints and bones
~ Bony deformity
— Soft tissue contracture
- Spinal deformity
— Macrocephaly
— Short limbed short stature
~ Midface hypoplasia
~ Kyphosis
~ Joint hypermobility and hypomobility
— Reduced muscle strength
~ Secondary obesity

ENVIRONMENTAL FACTORS
= Products and technology
— Lack of equipment. fumniture, toys matching anthropometric limitations
= Natural environment and human-made changes to environment
— Interaction between body size and environment
» Support and relationships
— Family, teachers, community groups
« Attitudes
~ Societal attitudes
= Services, systems, and policy
— Attitudes and beliefs of family and community

ACTIVITY AND PARTICIPATION
» Learning and applying knowledge
- Performance at school

» Communication
~ Development of communication milestones
— Social cognition
«» Mobility
~ Development of gross motor activities
— Development of fine motor activities
« Self-care
~ Development of independent self-care skills
— Development of eating and drinking skills
» Major life areas
— Education
— Employment
» Community, social, and civic life
— Recreation and leisure

PERSONAL FACTORS

Hoover-Fong et al. 2021

ICF model for achondroplasia




Methods

ASSESSMENTS

* Anthropometrics and body composition
* Physical fithess test (6MWT, handgrip)

* |PAQ questionnaire (PA score and level)
« Maximal treadmill exercise test

» VO2max

» peakVO2 (pVO2)

» peak ventilation (pV)

» maximum heart rate (maxHR)

» anaerobic threshold (AT)
» Functional Capacity (FC)




Participants characteristics
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Age Weight Height oSt Hip rat
veerE)l (T - circunf circunf  W/R mass mass
(cm)  (cm) (%) (%)
Mean £ 37.3+ 53.7 129 + 835+ 993+ 0.839 + 24.2 +70.3 %
SD 11.9 15.2 13.9 15.6 11.7 0.096 11.7 14.8

6MWT Handgrip strength IPAQ - PA score

(m) (kg) (METSs)

Mean = SD 395+ 86.4 13 +6.41 723+768



Physical activity assessment

METs — multiple of resting metabolic rate

Activity Type
Walking
Moderate Physical Activity

Vigorous Physical Activity

MET Value
3.3 METs
4.0 METs

8.0 METs




Results
Physical activity levels
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AL 1 - Inactive PAL 2 — Minimally active
No exercise, walking only Lower MET exercises (leisure
swimming or slow cycling)




Results

Comparison between PAL1 and PAL2

Functional Peak VO2 Exercise capacity Aerobic treshold 6MWT mts PAS
capacity METS mL/min mL/kg/min mL/kg/min

Significant differences PAL 1 8.32 +0.91 1492 + 484 29 * 3.13 20.5 + 4.26 | 355 =55
(p<0.05, effect size >2.1) PAL2 | 12.1 = 1.77 2550 + 223 42.4 + 6.15 28.7 = 0.85 | 497 *60.8 [1642 =

in favor of PAL2

Funcional capacity VO2max
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Results

Body Composition and Heart Rate
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Results
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Correlations

Hand strength

*Strong correlations (p<0.001):
« Handgrip strength and peak ventilation (r = 0.955)

. VO2max and Physical Activity Score (r = 0.967) T revozmum
« VO2Z2max and Fat Mas % (r = -0.842)

Other significant correlations (p<0.01):

« Peak VO2 and Handgrip strength (r = 0.939)

« Peak VO2 and Body Weight (r = 0.928)

« Lean Mass and Anaerobic Threshold (r = 0.873)




Results

VO2 max predictors
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Conclusions

e|ncreased physical activity associated with improved
cardiorespiratory function

eHigher physical activity levels linked to lower fat mass and max
heart rate

*6MWT and handgrip strength as potential clinical proxies for
exercise tolerance

e|nsights for developing strategies to increase physical activity in
adults with achondroplasia




Future Directions

= |Larger sample size
= Longitudinal studies
=" |nterventional studies
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