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Scoliosis Is a common clinical trait
among many paediatric conditions
seen In rehabilitation centers

OMIM

Online Mendelian Inheritance in Man

m cerebral palsy

@ ataxia

Omyopathies

O neuropathies

@ neuromuscular diseases
@ malformations

@ storage diseases

O others




What is scoliosis?

An abnormal lateral curvature of the spine
(as defined in Webster’s College Dictionary)




Symptoms

- Shoulders are different heights

- Appearance of a raised hip

- Uneven waist

- Leaning of entire body to one side

- Rib cages are different heights




ldiopathic Scoliosis

Affects 4 people out of 100
More likely to affect girls than boys (4-to-1 ratio)
Generally diagnosed during childhood or adolescence

85 % are idiopathic, however, heredity plays a key role
In the transmission of the disease (families at risk)




Conseqguences on the patients’ health

Deformation of the back, the rib cage and the pelvis
Balance and space perception are affected
Muscular tonus is affected

Early development of osteoporosis among certain adult
patients

Orthodontic disorders?
10 to 20% of patients will require bracing

3 to 10% of patients will require a surgery, which
represents about 29,000 surgeries per year in North
America




Treatments




Research leads investigated In
order to explain idiopathic scoliosis

Genetic factors
Structural elements
Endocrine factors

Central nervous systems and postural control
anomalies

Proprioception et vestibular dysfunction anomalies
Blood platelet (calmodulin) anomalies

Melatonin deficiency

Flaw in the transmission of the melatonin signal

Letellier et al., 2007 Médecine/Sciences




Melatonin & Scoliosis
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Melatonin and AIS aetiology MTLIMT2 expression
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Familial Sporadic



IDIOPATHIC SCOLIOSIS: A
CONCEPT OF ENDOPHENOTYPE



ENDOPHENOTYPE

PHYSIOME
PROTEOME







Study populations
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Meiatonin signaling detect is conserved
batween altfected mother and dau

B Father unaffected
V' Mother with scoliosis

€ Daughter with scoliosis
® Son unaffected

lodomelatonin =—p

Note that mother and daughter belong
to the same functional group (group 2)
demonstrating a genetic transmission.
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SYNTHESIS — CONCLUSION (1)

Facts:

Hypothesis and raised question:

Clinical perspectives:

Method of Diagnosing Adolescent Idiopathic Scoliosis and Related Syndromes
» European Patent No. 1 478 928 & Hong Kong Patent No. HK1071601



Biochemical Tests for
Adolescent Idiopathic Scoliosis
& Related Spinal Syndromes



PROBLEMATIC



Melatonin deficiency

1l

Melatonin deficiency

Flaw in the transmission
of the melatonin signal
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Flaw In the transmission

Melatonin deficiency of the melatonin signal

1l L iyt
O

1l

Identification of the P factor




P factor, a downstream effector regulated by
melatonin, Is increased only in pinealectomized
chickens developing a scoliosis
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Total individuals tested
N=712

Asymptomatic kids at risk
N = 89
1 time pt = 39.3%
2time pts =19.1% FU: 7.9 m

3time pts =19.1% FU:13.9m
4 time pts = 22.5% FU:19.2m

46.9% having 3+ tests
FP value > 800ng/mi




All subjects

Odds Ratio
Mean per 100 ng/ml
Subject Group N biomarker Range increase in P value i
level (ng/ml) biomarker level
(95% Cl)i
Factor P
Healthy controls 120 | 568 %216 243-1228
At-risk children 82 | 871 387t | 208-1834 | 1.44 (1.27-1.63) | <0.0001
AlS < 45° 258 | 743 306t 197-1668 | 1.43 (1.29-1.60) | < 0.0001
AIS 3 45° 62 975 $389t 201-1872 1.90 (1.65-2.19) | <0.0001
Soluble Factor P
receptor
Healthy controls 120 | 519 97 272-829
At-risk children 82 | 515 %103 304-848 | 0.81 (0.62-1.06) 0.13
AlS < 45° 258 | 489 145 194-1253 | 0.88 (0.73-1.06) 0.18
AIS 3 45° 62 | 434 $238%t 49-962 0.72 (0.56-0.94) 0.014
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SYNTHESIS — CONCLUSION (2)

Facts:

Raised questions :

Clinical perspectives :

Method of Diagnosing Adolescent Idiopathic Scoliosis and Related Syndromes
 Patents pending in USA and worldwide



Strategies for early detection
of idiopathic scoliosis



Healthy lfe
Bracing/Surgery/Complications

Healthy life _/ preventing curve progression

Healthy lie

Physical therapy/Nutraceutic/Pharmacologics
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