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Osteoporosis: A Severe Problem

In Adult Patients With Thalassemia

» Osteoporosis is prevalent in adult thalassemia pati ents

Lumbar spine 89% 1

Hip

Distal radius

* Incidence: 40%-60%
 Mean annual change in lumbar-spine BMD: -1.36% *

1. Dresner Pollack R, et al. Br J Haematol . 2000;111(3):902-907.
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Relationship Between BMD and Fracture Risk
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BMD = Bone mineral density.

Adapted from Faulkner KG. J Bone Miner Res. 2000;15(2):183-187.




Clinical Factors in the Pathogenesis @

of Thalassemia -Induced Osteoporosis

e Bone marrow expansion
— Mechanical interruption of bone formation
— Cortical thinning
—  Fragility of bones

* Imbalances in multiple endocrine pathways can
alter bone metabolism In thalassemia patients
— Hypogonadism
 |ron deposition in pituitary gonadotropic cells
 |ron deposition in testes and ovaries

— Defects in growth hormone/insulin-like growth facto
signaling

Reviewed in Voskaridou E, et al. Br J Haematol . 2004;127(2):127-139.
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Acquired Factors in the Pathogenesis @

of Thalassemia -Induced Osteoporosis

 |ron overload and chelation therapies

— Iron deposition in bone
» Impaired maturation of bone cells (osteoids)
. Local mineralisation
— High-dose iron chelation therapy with desferoxamine
. Differentiation and proliferation of bone-forming c ells (osteoblasts)
. Collagen (bone matrix) formation
. Osteoblast programmed cell death (apoptosis)

e Deficiencies in vitamins and minerals
— Vitamin D deficiency
» Impaired regulation of bone metabolism

— Zinc deficiency
* Prevalent in thalassemia and associated with low bo ne mineral density

* Role of zinc is not well defined, but might involve activation of bone-
specific alkaline phosphatase (bALP) and inhibition of osteoclast activity 1?2

1. King JC. Am J Clin Nutr . 1996;64(3):375-376; 2. Reviewed in Voskaridou E, et al. Br J Haematol . 2004;127(2):127-139.




Bone Metabolism: @

A Balance Between Osteoblasts and Osteoclasts
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Seeman E, et al. N Engl J Med . 2006;354(21):2250-2261.




Bone Metabolism Unit
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RANKL: An Essential Mediator of Osteoclasts
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RANK = Receptor activator of nuclear factor kappa B; RANKL = RANK ligand; CFU-M = Colony-forming unit macrophage.

Adapted by permission of Macmillan Publishers Ltd [NATURE] Boyle WJ, et al. Nature . 2003;423(6937):337-342.




Increased Bone Density Associated With @

Absence of RANKL in Preclinical Experiments

Normal mouse Mouse lacking the
RANKL gene

RANKL = Receptor activator of nuclear factor kappa B ligand.

Adapted from Li J, et al. PNAS. 2000;97(4):1566-1571.




Osteoprotegerin (OPG):
TThe Decoy Receptor of RANKL
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Reduced Bone Density Associated
With Absence of OPG




RANKL/OPG Balance
Drives Osteoclast Activity.




RANKL/OPG and
Thalassemia -Induced Osteoporosis ()




RANKL/OPG and
Thalassemia -Induced Osteoporosis ()




Biochemical Markers of Bone Metabolism




Markers ofi Bone Remodeling
In Thalassemia Major




CTX In Thalassemia Patients with Osteoporosis
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Controls (N=30) Patients {N=66)




Regulation of Osteoblast Function
Proliferation and Differentiation




Insulin -Like Growth Factor -1 (IGF-1) and
Bone Loss in Thalassemia Major (TM)

P <.0001

Controls TM patients (n = 54)




Wit Signaling & Regulation of Osteoblast Function




Dickkopf -1 and Bone Metabolism




Dkk-1: Dramatic Increase in
Thalassemia Patients With Osteoporosis

P <.00001
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Controls (n=30) Patients (n=66)




Correlations Between
Baseline Dkk -1 and BMD




Correlation Between
Baseline Dkk -1 and Bone Turnover




Sclerostin: Increased in Thalassemia Major
with Osteoporosis
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Controls {N=30) thalassemia induced post-menopausal
osteoporosis (N=66) osteoporosis (N=62)




Sclerostin Correlations
with BMD Iin Thalassemia Major

r=0.454, p<0.001




Dkk-1 & Sclerostin Alterations
post-Zoledronic Acid Administration

Dkk=-1 (ng/ml) pre

] Dkk-1 (ng/ml) after
treatment

Sclerostin (pg/ml) ---
pre treatment
Sclerostin (pg/ml)
after treatment

(pg/mi,

No treatment (N=22) Treatment with ZA (N=44)

Sclerostin

No treatment {N=22} Treatment with ZA {N=44)




Conclusions
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