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Review Article

TheMedical Treatment of Oseopoross

Young Wook Lim, MD, Yong Sik Kim, MD

Department of Orthopedic Surgery, Seoul . Mary' s Hospital, The Catholic University of Korea, Seoul, Korea,

The purpose of this article is to provide orthopaedic surgeons with a guide for the management and treatment of

osteoporosis. Preventing fracture prevention is the key efficacy end point in the medical management of osteoporosis

for any patient. Enhancement of the bone mass and improving the bone quality are achieved by a combination of

lifestyle modification, dietary supplementation with calcium and Vitamin D and pharmacologic treatment. This has

proved effective for the prevention and treatment of osteoporosis. The orthopedic surgeon is frequently contacted to

identify patients with an osteoporotic fracture. As the orthopaedic surgeon is often the only physician to see a patient

who has sustained such a fracture, orthopaedic surgeons must make every effort to determine if the injury is a
fragility fracture so that the patient can be treated to prevent future fractures.
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Table 1. Domestic Permitted Pharmacologic Agentsto Prevent or Treat Osteoporosis

Generic Name Dosage Route
Hormone Therapy Estrogen+progesterone Variable Daily, PO
Twice aday, patch
Daily, gel
Tibolone 2.5mg Daily, PO
SERM Raloxifene 60 mg Daily, PO
20 1U/ml (elcatonin) Twice aweek, IM
Calcitonin Cdlcitonin 50 IU/ml (salcatonin) Once 100 1U, IM, SC
200 IU/ml (salcatonin) Daily, nasal
Bisphosphonate Alendronate 10 mg Daily, PO
70 mg Once aweek, PO
Alendronate+cholecalciferol 70 mg+2800 U Once aweek, PO
Alendronate+calcitriol 5 mg+0.5 ug Daily, PO
Risedronate 5mg Daily, PO
35mg Once aweek, PO
Pamidronate 100 mg Daily, PO
15mg/1ml/amp Once a3 months, 1V
Ibandronate 150 mg Once amonth, PO
3mg Once a3 months, 1V
Zoledronate 5mg Onceayear, IV
Parathyroid Hormone Teriparatide 20 ug Daily, SC
Activated Vit.-D calcitriol 0.25ug PO
1-a(OH) D 05ug PO
Others Vit. K 15 mg Triple aday, PO
Fluride+CaCO; 100 mg+1250 mg Twice aday, PO
Ipriflavone 200 mg Triple aday, PO
Table 2. Recommended Dose of Daily Calcium Intake
Age Recommended Dose (mg) Upper Limit Dose (mg)
Male, >20 700 2500
Female 20~49 700 2500
>50 800 2500
Pregnancy 1000 2500
Breast Feeding 1100 2500
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Fig. 1. The bisphosphonate is the pyrophosphate like structure
substituted by a P-C-P bond.

Table 3. Domestic Permitted Pharmacol ogic Bisphosphonate Agents
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Postmenopausal Osteoporosis

Glucocorticoid Induced Osteoporosis ~ Men

Bisphosphonate Dose Prevention Treatment Prevention Treatment Treatment
Alendronate 5mg (0] (0] X (0] X

10 mg X O X o] O

70 mg X O X X O
Ibandronate (oral) 150 mg X (0] X X X
Ibandronate (1V) 3mg X (0] X X X
Risedronate (oral) 5mg (0] (0] X (0] X

35mg o] O X X O
Zoledronate 5 mg/100 ml X (0] X X X
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Fig. 2. A classification of bisphosphonate is based on mechanism of action.
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Statins —.¥

Mevalonate

g
Geranyl pyrophosphate
FPP l synthase

Farnesyl pyrophosphate (FPP)  —» .

-~ @
O,

Fig. 3. Nitrogen-containing bisphosphonates are inhibitors of the
meval onate pathway, which is responsible for the
production of cholesterol and isoprenoid lipids such as
isopentenyl pyrophosphate (1PP), farnesyl pyrophosphate
(FPP), and geranylgeranyl pyrophosphate (GGPP). FPP
and GGPP are required for the post-translational
modification (prenylation) of small GTPases such as Ras,
Rho, and Rab, which are important signdling proteins that
regulate avariety of cell processesimportant for osteoclast
function (eg, cell morphology, membrane ruffling,
trafficking of endosomes, and prevention of apoptosis).

Cholesterol ur

Geranylgerany!
pyrophosphate (GGPP)

Osteoclast Following Uptake of
Bisphosphonate

Normal Osteclast

Fig. 4. Nitrogen-containing bisphosphonates impair osteoclast
function by inhibiting farnesyl pyrophosphate synthase
(FPPS), thereby preventing the prenylation of small
GTPase proteins. This results in disruption of
cytoskeletal organization, loss of the ruffled membrane
border, and altered vesicular trafficking. In addition,
while osteoclasts naturally undergo apoptosis, this
process is accelerated in osteoclasts exposed to
bisphosphonates.
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Table 4. The Capacity of Minerd Affinity and Farnesyl Pyrophosphate Synthase (FPPS) Inhibition of Bisphosphonate Pharmacologic Agents

Mineral Affinity FPPS Inhibition
Alendronate Strong Intermediate
Risedronate Low Strong
Ibandronate Intermediate Strong
Zoledronate Strong Strong
Etidronate Low Low
Clodronate Low Low
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Table 5. Recommended Pharmacologic Agents to Treat Osteoporosis and Reduce Fracture Risk®

Vertebral Fracture

Hip Fracture Non-vertebra Fracture

Bisphosphonate
Alendronate
Risedronate
Etidronate
Hormone Replacement Therapy
SERM (raloxifene)
Calcitonin, Intranasal
Teriparatide
Calcium and Vit. D Preparations
Vit. D Monotherapy C
Calcium Monotherapy B
Vit. D Plus Calcium C

>>»>>>>>

O0O>» 0> >
>00>»0>>

C
Cc
A

>00

A: convincing evidence of antifracture efficacy, B: inconsistent results, C: ineffective or insufficient of efficacy

4 =
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