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. Malattie del metabolismo osseo: non solo osteoporosi (F. Vescini, UD)
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. Eziopatogenesi dell'osteomalacia (A. Scillitani, SGR)

3. Inguadramento diagnostico (R. Cesareo, LT)

4. Gestione terapeutica (C. Eller-Vainicher, MI)

5. Dalla teoria alla pratica: discussione interattiva (D. Rendina, NA)

6. Take home messages (M. Zini, RE)




OSTEOMALACIA

L'Osteomalacia e caratterizzata da un’insufficiente
mineralizzazione del tessuto osteoide neoformato
presso i siti di rimodellamento osseo o di
apposizione periostale ed endostale.



Malattie associate a bassa massa ossea e/o
fratture da fragilita

¢ Osteoporosi
— primitiva
— secondaria
e Osteomalacia
— resistenza/carenza di vitamina D
— ipofosfatemia
— ipofosfatasia

e Altre anomalie del tessuto osseo/connettivo
— Osteogenesi imperfetta
— Displasia fibrosa
— Omocistinuria
— Sindrome di Marfan
— Malattia di Gaucher



PREVALENZA DI OSTEOMALACIA IN PAZIENTI CON FRATTURA DI ANCA
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Figure 1A normal Bone-forming surface. Unmineralized osteold s covered with plump osteoblasts, as identified by
the arraw.
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Figure 2 A normal bone-resorbing surface. The arrow locates a multnuceated ostecclast in a Howship's lacuna.
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Figure 2

Figure 2 Osteomalacia im a patient with celiac disease. Goldner stain: mineralized bone is black and ostecdd fssue is
gray. Basides thick ostecld seams, increasad bone resarption by multnucleated asteoclasts (arrows) 5 visibla
2 2008 American Soclety for Bone and Mineral Research



Esame istomorfometrico di 119 biopsie della cresta
iliaca di pazienti con diagnosi clinica di osteoporosi

* 89 pazienti (~¥75 %) con
osteoporosi

+ 28 pazient ( ) con
discreto deficit di
mineralizzazione

* 2 pazienti (*2 %) con

0
23% franca osteomalacia

2%

B Osteoporosi

Osteoporosi + deficit di mineralizzazione
B Osteomalacia

Ballanti P & Bonucci E, GIMME 1988
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Figure 3 1,25[0H]2D3 interacts with other hormones, in partcular FGF23 and PTH, to regulate calcium and
phosphate hemeostasis. As noted In the legend to figure 2, FGF23 inhibits whereas PTH stirmulates 1,2500H]203
production by the kidney. In turn 1,25{0H]203 inhibits #TH preduction but stimulates that of FGF23. Calclum and
phosphate in turn regulate FGF23, PTH, and so 1,25(0H)203 indirectly,
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Vitamin D-related rickets/osteomalacia|

Nutritional: low sunshine exposure, low dietary intake

Malabsorption: celiac disease, Crohn's disease, gastrectomy,
gastric bypass, bowel resection, pancreatitis

Impaired hydroxylation in liver: severe chronic liver disease

Impaired renal function: renal osteodystrophy/osteomalacia

Increased renal loss: nephrotic syndrome

Increased catabolism: anti-convulsant therapy

Inborn errors of metabolism

Nonfunctioning 25-hydroxylase (OMIM 600081)

Absent la-hydroxylase: pseudovitamin D deficiency rickets
(vitamin D—dependent rickets type 1 OMIM 264700)

Nonfunctioning VDR: hereditary vitamin D resistant rickets
(vitamin D—dependent rickets type 2, OMIM 277440)

Hwhusﬁﬂtmﬂc rickets/osteomalacia: renal phosphate wastmu
X-lin osphatemic rnickets, OMIM 307800%
Autosomal dominant hypophosphatemic rickets, OMIM 193100*
Hereditary hypophosphatemic rickets with hypercalciuria, OMIM
241530
Oncogenic osteomalacia®
Fanconi syndrome, metabolic acidosis
[Calcium deficiency: very low calcium intake in children |
viLsce [aneous: |
Aluminium intoxication
Cadmium intoxication
Etidronate overdose (in Paget's disease)
Hypophosphatasia, OMIM 146300

* Associated with low serum 1,25(0H ), D.
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Figure 1 The pathway from vitamin D deficlency to falls and fractures.
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" Time of dElY (early morning and late afternoon)

B |Latitude (above 37° latitude, during winter, marked decreases in the

number of UVB photons reaching the earth’s surface)

® Season




Without Sunscreen
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Suggested mapping of the principal vitamin D -
related bone diseases onto the serum 25(0OH)D
concentration continuum

rickets/osteomalacia
osteoporosis
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Heaney R.P., Am J Clin Nutr, 2004



Childhood lack of vitamin D causes rickets

Contracted pelvis, in a
case of osteomalacia (adult
rickets).

Normal childbirth would be
Impossible
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Figure 4

Figure 4 Peeudofracture (arrow) in the left os llium in a patient with ostecmalacia.
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Severe vitamin D deficiency
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Courtesy of P. Ballanti




Moderate vitamin D deflmency

Courtesy of P. Ballanti
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Vitamin D-related rnickets/osteomalacia

Nutritional: low sunshine exposure, low dietary intake

Malabsorption: celiac disease, Crohn's disease, gastrectomy,
gastric bypass, bowel resection, pancreatitis

Impaired hydroxylation in liver: severe chronic liver disease

Impaired renal function: renal osteodystrophy/osteomalacia

Increased renal loss: nephrotic syndrome

Increased catabolism: anti-convulsant therapy

Inborn errors of metabolism

Nonfunctioning 25-hydroxylase (OMIM 600081)

Absent la-hydroxylase: pseudovitamin D deficiency rickets
(vitamin D—dependent rickets type 1 OMIM 264700)

Nonfunctioning VDR: hereditary vitamin D resistant rickets
(vitamin D—dependent rickets type 2, OMIM 277440)

Hwhusﬁﬂtmﬂc rickets/osteomalacia: renal phosphate wastmu
X-lin osphatemic rnickets, OMIM 307800%

Autosomal dominant hypophosphatemic rickets, OMIM 193100*

Hereditary hypophosphatemic rickets with hypercalciuria, OMIM

241530

Oncogenic osteomalacia®

Fanconi syndrome, metabolic acidosis
Calcium deficiency: very low calcium intake in children
Miscellaneous:

Aluminium intoxication

Cadmium intoxication

Etidronate overdose (in Paget's disease)

Hypophosphatasia, OMIM 146300

* Associated with low serum 1,25(0H ), D.
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Table 1. Normative Values for Serum Phosphate by Age

Age (yr) Mean 2.5th percentile 07.5th percentile
0-0.5 6.7 (2.15) 5.8 (1.88) 7.5 (2.42)
2 5.6 (1.81) 4.4 (1.43) 6.8 (2.20)
4 53(1.77) 4.3 (1.38) 6.7 (2.15)
6 5.3 (1.72) 4.1 (1.33) 6.5 (2.11)
8 5.2 (1.67) 4.0 (1.29) 6.4 (2.06)
10 5.1 (1.63) 3.8(1.24) 6.2 (2.01)
12 4.9 (1.58) AT (119 6.1 (1.97)
14 4.7 (1.53) 3.6 (1.15) 6.0 (1.92)
16 4.6 (1.49) 3.4 (1.10) 5.8 (1.88)
20 4.3 (1.39) 3.1 (1.01) 5.5(1.78)
Adult 3.6(1.15) 2.7 (0.87) 4.4(1.41)

Values are shown as mg/dl and mM in parentheses.
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Negative regulation of phosphate homeostasis by FGF23
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Fukumoto 5, IBMS BoneKEy. 2010
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Molecular mechanisms of disorders of phosphate homeostasis
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HYPERPHOSPHATEMIA
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Characteristics of Renal Phosphate Wasting Disorders
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Figure 2 Radicgraphic and histologic faatures in TIO, {4 Octreotide scan showing small mesanchymal tumer in the
hiead of the humerus. [B) Hemiangioparicytoma with with numerous pencytes and vascular channels (HE&E straln).
{C) Bone blogsy with Galdner stain. Excescive osteold or unmineralized bone matris composed mainly of collagen
stains pink. BMinerlized bone stains Blue. This bBone biopsy shows severe csteormalacia.
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Enzyme-Replacement Therapy
in Life-Threatening Hypophosphatasia

A Baseline

Whyte MP et al, 2012







Skeletal deformities observed in rickets

Eliot E.M., and Park E.A. 1938. Rickets. In: Brennemann’s practice of pediatrics.
Volume 1. W.F. Prior Company Inc. Hagerstown, Maryland, USA. 1-110.
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