Osteoporosis
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Why important

* 10 million Americans and 200 million people worldwide have osteoporosis
* 1.5 million osteoporotic fractures occur each year

* Hip Fx mortality 20%

* Vertebra Fx mortality 15%
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Step 1:
Deposition of
osteoid

Step 2:
Mineralisation
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Osteoporosis is...

“...a systemic skeletal disease characterized by low bone mass and
microarchitectural deterioration with a consequent increase in bone

fragility with susceptibility to fracture...”

Definition from WHO
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Osteoporotic lumbar spine
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Primary Osteoporosis

Primary: Is the more common form and is
due to the typical age-related loss of bone

from skeleton.

Type 1 (Postmenopausal Osteoporosis)
- Due to decrease in estrogen or

testosterone deficiency

Type 2 (Senile Osteoporosis)
- Inability to produce adequate vitamin D3

- Decrease in bone formation

Secondary Osteoporosis

Secondary: Results from the presence of
other diseases or conditions that
predispose to bone loss.

- Medications

- Hyperparathyroidism

- Excess Alcohol

- Smoking
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Risk factors

Thin, smoker and alcoholic old Caucasian white female with
freckles and fair hair known to have RA on steroid

F more than M

Medications

e Steroid

e Phenytoin
e LMWH

e Omeprazole

BINCENED

e Malabsorption syndromes
Hyperthyroidism
DM1
Hypogonadisim
Cancers
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Symptoms and Signs

Patients with osteoporosis are asymptomatic
unless a fracture has occurred

Signs follow the same rule
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e Dexa Scan (Dual Energy Xray Absorptiometry)
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DEXA T-Scores
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T-scores*

*T-scores are based on statistical measurements called standard deviations (SD)
that reflect the difference between your bone density and the average bone density in the reference population




Bone signhaling

Osteoblast .
Osteocyte

Bone Formation

Bone Surface

Active
Osteoclast

m,» Bone Resorption
.

OPG Inhibits Bone Resorption * ] % RANKL Stimulates Bone Resorption

PTH Stimulates Bone Resorption
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_z.' lifestyle modification

Treatment

calcium and

. Vitamin D
- pharmaCOIOglc Bisphosphonates
a treatment Raloxifene

Denosumab
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A metabolic bone disease where defective mineralization
results in a large amount or unmineralized osteoid

Osteomalacia = Rickets

rickets is found in children (open osteomalacia is found in adults
physis) (closed physis)
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Sunlight (/
Skin

7-Dehydrocholesterol

Cholecalciferol
(vitamin Dg)

dietary intake

Vitamin Dj (fish, meat)
Vitamin D; (supplements)
Liver

—) 25-hydroxyvitamin D,

Lackve aim )

' 1,25-dihydroxyvitamin Dj
, Maintains calcium balance
Kidney

in the body




Overview of Ca & Phos metabolism

Diet, sun exposure

"

25 (OH)-D
Inactive vitamin D

Regulation of 1-a hydroxylation in kidney

» 1l Hypophosphatemia, U Hyperphosphatemia
1 PTH

» 41,25 (OH)-D

» 1 Renal failure

1,25 (OH)-D B
Activated vitamin D

"

I Renal calcium absorption
T Gut absorption of Ca & Phos

Overall effect: 1! Ca, 1 Phos

Parathyroid
. -gland

Regulation of parathyroid hormone synthesis
« NI by Hypocalcemia

« 11,25 (OH)-D

* (magnesium required)

Parathyroid hormone (PTH)

M Renal calcium absorption
I Renal phosphate excretion
I Bone reabsorption

Overall effect: 1| Ca, U Phos

he Intarnet Book of Critical Care, by &PuimiCnt




4 Phosphorus

!

Parathyroid glands

Vitamin D 1,25

Kidneys

Calcium reabsorption

—> Phosphorus excretion

l

4 Calcium

¥ Phosphorus

==

Calcium and
phosphorus absorption

4 Calcium

4 Phosphorus

Bones

Bone resorption:
calcium and phosphorus release

!

4 Calcium
4 Phosphorus




\ Ca s POy

 inzalizZahon '
R risk factors

(ino(@onic odhx )
(ragdroxpp AN

Vitamin-D deficient malabsorption e.g.

diets celiac disease renal osteodystrophy hypophosphatemia

_ Drugs
tumors (tumor-induced :
* Phenytoin

chronic alcoholism osteomalacia) @l ek

phosphatonin e Ifosfamide
e etidronate




Symptoms

O 0

(shrens)

GENERALIZED BONE FRACTURES OF LONG PROXIMAL MUSCLE FATIGUE
AND MUSCLE PAIN BONES, RIBS AND WEAKNESS WEAKNESS
VERTEBRAE




Physical exam

difficulty rising from

waddling gait chair and climbing stairs




Imaging
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Treatment

on long-term
anticonvulsant therapy

¢ supplement with 400-
8001U/day of vitamin D

Most Pts

with hepatobiliary
disease

¢ supplement with 25(0OH)-vit
D

with renal disease

¢ supplement with 1,25(0H)2
vit D




Comparison of Osteoporosis and Osteomalacia

Ostooporosis

Osteomalacia
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Osteomalacia
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1,25-(OH)vit

Serum Ca  Serum P Alk phos PTH  25-(OH)vit D D Urinary Ca

low low low low low

Osteoporosis (L \a)oﬂ normal normal normal normal normal

Tumor induced

low low low



CLOSE-UP VIEW OF DEVELOPING EPIPHYSIS AND EPIPHYSEAL GROWTH PLATE
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Classification

Rickets

Vitamin D-deficient
(nutritional)

Vitamin D-resistant
(familial
hypophosphatemic)

D i&W\{d tna
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Vitamin D-dependent

Other causes:
hypophosphatasia,
Renal osteodystrophy,
hyperparathyroidism

Inability of renal
tubules to absorb
phosphate

{ | mutation in renal 25-
(OH)-1a-hydroxylase

Il mutation in
intracellular receptor
for 1,25-(0OH)2-vitamin
D
$ veapos oF Li2S (adive fom)
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Condition
Vitamin D Resistant Rickets (Hypophosphatemic)

Genetics
X linked dominant

Ca

Vitamin D Deficiency Rickets (Nutritional)

Nutritional

1]

Alk Phos PTH

VitD 1,25 (OH)VitD

)
N

Type | Vitamin D Dependent

Auto. Recessive

Type Il Vitamin D Dependent

Auto. Recessive

&2

Hypophosphatasia

Auto. Recessive

Renal Osteodystrophy

Renal Disease

Hyperparathyroidism

90% adenoma




Calcitriol

phosphate replacement

Treatment
Vitamin D

corrective surgery (severe
bowing)




