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       الصيدلة السريرية/النظري/المرحلة الرابعة      

                           OSTEOPOROSIS                                       م.م. مهند ياسر الرديف

• Osteoporosis is a common and often silent disorder causing significant morbidity 

and mortality and reduced quality of life. It is associated with increased risk and rate 

of bone fracture. Common sites of fracture include the spine, hip, and wrist, although 

almost all sites can be affected. 

ETIOLOGY 

• Osteoporosis can be classified as either primary (no known cause) or secondary 

(caused by drugs or other diseases). Primary osteoporosis is most often found in 

postmenopausal women and aging men, but it can occur in other age groups as well. 

• Both men and women lose bone as they age. However, women have accelerated 

bone loss surrounding menopause due to loss of estrogen. 

• Men have some protection from osteoporosis due to their larger initial bone mass 

and size and lack of accelerated bone loss associated with menopause. 

• Major risk factors for osteoporotic fracture as defined by the WHO are low bone 

mineral density (BMD), female sex, age, race/ethnicity, personal history of fragility 

fracture as an adult, family history of osteoporotic fracture, low body mass index, 

past or present oral glucocorticoid use, current cigarette smoking, and excessive 

alcohol use. As BMD decreases, the risk of fracture increases.  

• Common secondary causes in men include hypogonadism and alcoholism. The most 

common cause of drug-induced osteoporosis is glucocorticoid use. 

CLINICAL PRESENTATION AND DIAGNOSIS 

 

Diagnosis 

• Osteoporosis has been defined by the WHO as a disease characterized by low bone 

density and weakening of bone tissue associated with an increase in fragility and 

vulnerability to fracture. Because bone strength cannot be measured directly, an 
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assessment of BMD is used, which represents 70% of bone strength. Low BMD has 

been associated with an increased risk of fractures.  

• X-rays are useful only in identifying patients suspected of sustaining a fracture and 

are not recommended for diagnosis of osteoporosis. 

Measurement of Bone Mineral Density 

• BMD can be measured at various sites throughout the skeletal system and by 

various methods. The site of measurement can be either central (hip and/or spine) or 

peripheral (heel, forearm, or hand). Dual-energy x-ray absorptiometry (DXA) can be 

used to measure central and peripheral sites of BMD. 

• The WHO recommends a standardized approach to measuring BMD for diagnosis 

of osteoporosis using central measurement of BMD by DXA.  

• Central DXA is recommended for diagnosis due to inconsistencies in T-scores 

measured between different sites and by different methods. Current standards of 

practice consist of measuring BMD at the lumbar spine and hip, although the WHO 

suggests the hip is the preferred site for diagnosis. 

 

• Once the BMD report is available, T-scores and Z-scores are useful tools in 

interpreting the data.  

o The T-score is the number of standard deviations from the mean BMD in healthy 

young white women.  

o Z-score compares your bone density with that of other people of your age, 

gender, and race. 

• Osteoporosis is defined as a T-score at least –2.5.  

• Osteopenia, or low bone mass that may eventually lead to osteoporosis, is defined 

as a T-score between −2.5 and −1.0.  

• The International Society for Clinical Densitometry recommends use of the WHO 

definition and T-scores for diagnosis of osteoporosis in postmenopausal women and 

men over the age of 50. 
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• The Z-score is similar to the T-score but is corrected for both the age and sex of the 

patient. The Z-score is defined as the number of standard deviations from the mean 

BMD of age- and sex-matched controls. Z-scores may be more clinically relevant in 

evaluating BMD in premenopausal women, men under the age of 50, and patients 

who may have secondary causes for low BMD. 

Laboratory Evaluation 

• Laboratory assessment has little value in diagnosing osteoporosis, but it can be 

beneficial in identifying or excluding secondary causes of bone loss, such as 

hyperparathyroidism, low 25-hydroxyvitamin D levels, hyperthyroidism (thyroid 

stimulating hormone levels), hypogonadism (testosterone levels), or cancer. 

TREATMENT 

Desired Outcomes 

• Pharmacologic and nonpharmacologic therapies are aimed at the following goals: 

(a) preventing fractures and their complications; (b) maintaining or increasing 

BMD; (c) preventing secondary causes of bone loss; and (d) reducing morbidity and 

mortality associated with osteoporosis. 

Nonpharmacologic Therapy 

Modification of Risk Factors 

Some osteoporosis risk factors are nonmodifiable, including family history, age, 

ethnicity, gender, and concomitant disease states. However, certain risk factors for 

bone loss may be minimized or prevented by early intervention, including smoking, 

low calcium intake, poor nutrition, inactivity, heavy alcohol use, and vitamin D 

deficiency. 

Nutrition 

• Good nutrition is essential to ensure intake of sufficient nutrients and for 

maintenance of appropriate weight.  

• Dietary calcium intake is important for achieving peak bone mass and maintaining 

bone density. Adequate dietary intake of vitamin D is essential for calcium 

absorption. However, the National Osteoporosis Foundation (NOF) recommends 

higher calcium requirements for men between the ages of 50 and 70 years and higher 

vitamin D requirements for both men and women over the age of 50 years. 

• Dietary intake generally provides 600 to 700 mg per day of calcium for men and 

women 50 and older. Therefore, supplementation is important for primary prevention, 

as well as for those with a diagnosis of osteoporosis, to achieve recommended intake 

not attained by diet alone. 
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• The most common source of vitamin D comes from exposure to sunlight. 

Ultraviolet rays from the sun promote synthesis of vitamin D3 (cholecalciferol) in the 

skin. This generally occurs within 15 minutes of direct sunlight exposure to exposed 

skin without sunscreen. It is recommended that individuals receive twice weekly sun 

exposure to ensure optimal synthesis.  

• Vitamin D may also be found in some dietary sources, including fortified milk, egg 

yolks, salt-water fish, and liver. 

Exercise 

• Exercise can be beneficial in preventing fragility fractures. Weight-bearing exercise 

such as walking, jogging, dancing, and climbing stairs can help build and maintain 

bone strength. Muscle-strengthening or resistance exercises can help improve and 

maintain strength, agility, and balance, which can reduce falls. 

Falls Prevention 

• Efforts to decrease the risk of falling include balance training, muscle strengthening, 

removal of hazards in the home, installation of fall reduction measures such as 

handrails in the home, and discontinuation of predisposing medications. Use of hip 

protectors also helps prevent hip fractures, although adherence to this measure may 

be problematic. 

Pharmacologic Treatment 

• The NOF recommends that all men and women over age 50 be considered for 

pharmacologic treatment if they meet any of the following criteria: (a) history of hip 

or vertebral fracture, (b) T-score less than or equal to –2.5 at femoral neck or spine, 

or (c) osteopenia and at least a 3% 10-year probability of hip fracture or at least a 

20% 10-year probability of major osteoporosis-related fracture as determined by 

FRAX (fracture risk assessment tool). 

Calcium and Vitamin D 

• Adequate calcium and vitamin D intake are essential for preventing and treating 

osteoporosis. Calcium and vitamin D supplements to meet requirements should be 

added to all drug therapy regimens for osteoporosis. Calcium and vitamin D 

supplementation increases BMD, and the combination decreases the risk of hip and 

vertebral fractures. 

• Calcium plays an important role in maximizing peak bone mass and decreasing 

bone turnover, thereby slowing bone loss. When the calcium supply is insufficient, 

calcium is taken from bone stores to maintain the serum calcium level. Adequate 

calcium consumption is essential to prevent this from occurring.  
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• The NOF recommends daily calcium intakes of 1,200 mg. When these requirements 

cannot be achieved by diet alone, appropriate calcium supplementation is 

recommended. 

• Intakes over 1,200 to 1,500 mg/day may increase the risk of developing kidney 

stones or cardiovascular disease, and supplementation greater than 2,500 mg/day may 

lead to hypercalciuria and hypercalcemia. 

• Vitamin D is crucial for calcium absorption and maintenance of bone. The goal is to 

maintain a serum 25-hydroxyvitamin D level above 30 ng/mL (75 nmol/L). 

• The IOM recommends daily vitamin D intakes of 600 IU for men and women aged 

51 to 70 years, and 800 IU for men and women greater than 70 years, whereas the 

NOF recommends 800 to 1,000 IU for all men and women over 50 years of age.  

Bisphosphonates 

• Bisphosphonates are first-line therapy for osteoporosis in both men and women due 

to established efficacy in preventing hip and vertebral fractures. They are also the 

most commonly prescribed therapy for osteoporosis. They decrease bone resorption 

by binding to the bone matrix and inhibiting osteoclast activity. They remain in the 

bone for a prolonged period of several years and are released very slowly over time. 

These effects increase BMD. Although several bisphosphonates are currently 

available, only alendronate, ibandronate, risedronate, and zoledronic acid carry an 

FDA approved indication for osteoporosis. 

• The most notable adverse effects associated with the bisphosphonates are GI, 

ranging from relatively mild nausea, vomiting, and diarrhea to more severe 

esophageal irritation, and esophagitis. However, the most common adverse reactions 

reported in clinical trials include dyspepsia, abdominal pain, nausea, and esophageal 

reflux. Clinically significant adverse events include esophageal ulceration, erosions 

with bleeding, perforation, stricture, and esophagitis. 

• Proper drug administration is important for optimal absorption and prevention of 

adverse effects. Oral bisphosphonates should be taken 30 to 60 minutes prior to the 

first meal or food in the morning after an overnight fast with 6 to 8 ounces (about 180 

to 240 mL) of water (or 2 ounces [60 mL] with the oral solution). Patients should 

remain upright and refrain from lying down for 30 to 60 minutes after administration. 

• The tablets should be swallowed whole without chewing or sucking. Administration 

should be with water only and not combined with other fluids. Bisphosphonates 

should not be taken with other medications or dietary supplements. 

Denosumab 

• Denosumab is the first human monoclonal antibody FDA approved for the 

treatment of postmenopausal osteoporosis. 
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• It is first-line therapy and should be considered in patients who are unable to 

tolerate bisphosphonates. Denosumab reduces nuclear factor-kappa B ligand 

(RANKL) action, which leads to selective inhibition of osteoclast formation, 

function, and survival. In contrast to bisphosphonates, the antiresorptive effects of 

denosumab are reversible. 

Teriparatide 

• Teriparatide, recombinant human parathyroid hormone (1–34), is the first anabolic 

agent approved by the FDA for treatment of postmenopausal and male osteoporosis. 

It is generally reserved for patients with very high fracture risk or those in whom 

other therapies have been ineffective. This agent differs from antiresorptive therapies 

in that it stimulates osteoblastic activity to form new bone. It is administered as a 

subcutaneous injection. 

Raloxifene 

• Raloxifene is currently the only selective estrogen receptor modulator (SERM) 

indicated for prevention and treatment of osteoporosis. It is recommended as 

alternative therapy after bisphosphonates, denosumab, or teriparatide. 

• It has estrogen-like activity on bones and cholesterol metabolism and estrogen 

antagonist activity in breast and endometrium. It reduces bone resorption and 

decreases overall bone turnover. 

Calcitonin 

• Calcitonin is a naturally occurring mammalian hormone that plays a major role in 

regulation of calcium levels. It inhibits bone resorption by binding to osteoclast 

receptors. 

• Calcitonin is considered a last-line agent for the treatment of osteoporosis. 

• Although salmon calcitonin is approved and available in injectable and intranasal 

formulations, only the intranasal formulation has documented benefit in clinical trials 

for management of osteoporosis. Adverse effects associated with the intranasal 

formulation include rhinitis, nasal irritation, and dryness. 

Hormone Therapy 

• Estrogen, either alone or in combination with a progestin as hormone replacement 

therapy (HRT), has a long history as an effective treatment of osteoporosis.  

• However, significant risks associated with long-term HRT, including breast cancer 

and venous thromboembolism, have limited its use in osteoporosis. 
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Glucocorticoid-Induced Osteoporosis 

• Glucocorticoids play a significant role in bone remodeling. Exogenous 

glucocorticoid administration results in an increase in bone resorption, inhibition of 

bone formation, and change in bone quality.  

• Glucocorticoids (e.g., prednisone, hydrocortisone, methylprednisolone, and 

dexamethasone) promote bone resorption through reduced calcium absorption from 

the GI tract and increased renal calcium excretion. Bone formation is reduced through 

inhibition of osteoblasts. They also decrease estrogen and testosterone production. 

• Recommendations for optimal calcium and vitamin D intake are higher for patients 

receiving glucocorticoids. These recommendations include 1,200 to 1,500 mg daily 

of elemental calcium and 800 to 1,000 IU daily of vitamin D, or higher as needed to 

maintain adequate 25(OH)D levels, for all adults receiving glucocorticoids. 

• The ACR recommends bisphosphonate therapy with alendronate or risedronate for 

all patients who are starting treatment with glucocorticoids (prednisone 5 mg or 

more daily or equivalent) that will continue for 3 months or longer. 


