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ABSTRACT
Osteoporosis is a systemic skeletal disorder characterized by low bone mass and microarchitectural deterioration of
bone tissue, leading to increased bone fragility and fracture risk. It is a major public health concern, particularly
among postmenopausal women and the elderly. This review discusses the pathophysiology, risk factors, diagnosis,
and management strategies for osteoporosis.
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INTRODUCTION:

Osteoporosis is a skeletal disorder characterized by compromised bone strength predisposing individuals to an
increased fracture risk. 31 The condition affects millions worldwide, contributing to significant morbidity,
mortality, and healthcare costs. Osteoporosis is estimated to affect 200 million women - approximately one-tenth of
women aged 60, one-fifth of women aged 70, two-fifths of women aged 80 and two-thirds of women aged 90.
Personal risk by postmenopausal women, lack of dialogue about osteoporosis with their doctor, and restricted access
to diagnosis and treatment before the first fracture result in under-diagnosis and undertreatment of the disease,
Furthermore, the ageing of populations across the globe will be responsible for a major increase in the incidence of
osteoporosis in postmenopausal women. 2

PATHOPHYSIOLOGY

Bone remodeling is a dynamic process involving bone resorption by osteoclasts and bone formation by osteoblasts.
Osteoporosis results from an imbalance in this process, where resorption exceeds formation, leading to weakened
bone structure. Several factors contribute to this imbalance, including hormonal changes, nutritional deficiencies,
and genetic predisposition.

e Hormonal Factors: Estrogen deficiency post-menopause accelerates bone loss.

e Calcium and Vitamin D Deficiency: Essential nutrients for bone mineralization.

e Genetic and Lifestyle Factors: Family history, smoking, alcohol consumption, and physical inactivity
contribute to risk. 34561
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Several modifiable and non-modifiable risk factors influence osteoporosis development:

e Non-Modifiable: Age, gender, genetics, and ethnicity.

o Modifiable: Diet, physical activity, smoking, and alcohol use.

e Medical Conditions: Rheumatoid arthritis, hyperthyroidism, and chronic kidney disease. [
DIAGNOSIS
Osteoporosis is diagnosed primarily through

1. Bone mineral density (BMD) testing using dual-energy X-ray absorptiometry (DXA). The World Health

Organization (WHO) defines osteoporosis as a BMD T-score of -2.5 or lower.

2. Other diagnostic tools include:

e Biochemical Markers: Assess bone turnover rates.
o Fracture Risk Assessment Tool (FRAX): Estimates the 10-year probability of fractures.[

Women

Patient characteristics:

« 265 years of age
<65 years of age with >1 major risk factor for fracture?

« Abnormal peripheral BMD test
 Radiographic evidence of osteopenia
Vi » Medical conditions or medications known to increase the risk for bone loss and fracture (e.q., RA)

Presence of a low frauma fracture
(vertebrae, hip, wrist or forearm)

YES

« Bone-healthy lfestyle®
« Calcium 1,200 mg/day

+ Vitamin D 800-1,000 units/day ‘ T-score >-1.0 ¢ Send for central DXA testing T-score <-2.0 01
« Drug therapy: T-score—1.6 10 -2.0 with =1
* First-line: bisphosphonate ‘, major risk factor for fracture?

* Second-line: teriparatidec
* Third-fine: raloxifene
* Fourth-line: intranasal calcitonin

T-score 1.1 0 —2.0 without ¢

« Bone-healthy lifestyle®

any major risk factors?

+ Obtain baseline central BMD testing for
monitoring response to therapy

¢ Reevaluate BMD in 1-2 years

» Galcium 1,000-1,200 mg/day
« Vitamin D 400-1,000 units/day

« Reevaluate BMD in 5 years or as
appropriate

“Major risk factors: current smoker, low body weight, personal history of fracture as an adult
(after age 45 years), history of low-trauma fracture in a first-degree relative and rheumatoid arthritis.
“Bone-healthy lifestyle: smoking cessation, well-balanced diet, resistance exercise, and fall

prevention for seniors.

“Teriparatide can be considered a first-line option in patients with a T-score <-3.5.

« Bone-healthy lifestyle®

« Calcium 1,000-1,200 mg/day

« Vitamin D 600-1,000 units/day

« Drug therapy to prevent bone
loss can be considered

« Reevaluate BMD in 22 years or
as appropriate

« Bone-healthy lifestyled

» Calcium 1,200 mg/day

« Vitamin D 800-1,000 units/day

» Drug therapy:
* First-line: bisphosphonate
* Second-line: teriparatide® or raloxifene
« Third-line: intranasal calcitonin

« Reevaluate BMD in 1-2 years
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Patient characteristics:
« =70 years of age
« 50-70 years of age with multiple risk factors for fracture?

e n
B Sciences
Men
Presence of a low trauma fracture T
(vertebrae, hip, wrist or forearm) NO

+ Bone-healthy lifestyle®
» Calcium 1,200 mg/day
» Vitamin D 800-1,000 units/day
» Drug therapy:
* First-line: bisphosphonates

Y

« Abnormal peripheral BMD test
« Radiographic evidence of osteopenia
« Medical conditions or medications known to increase the risk for bone loss and fracture (e.g., RA)

* Second-line: teriparatide”
* Thirg-line: intranasal calcitoning
+ Obtain baseline BMD testing for
monitoring response to therapy®

» Reevaluate BMD in 1-2 years

YES
» Bone-healthy lifestyle®

T-score =-1.0 _— T-score <-2.5 or
-—— Send for central DXA testing® T-s00re 2.0 to 2.4 with =1
major risk factor for fracture®
 Caleium 1,000-1,200 mg/day

T-score —1.1 to—2.4 without &
« Vitamin D 400-1,000 units/day any major risk factors® » Investigate for a secondary cause and

Major risk factors: curent smoker, low body weight, personal hi

(after age 45 years), history of low-trauma fracture in a first-degree relative and rheumatoid arthritis. o Calcium 1,000-1,200 mofday

“Based on a normal male reference database.

¢ Bone-healthy lifestyle: smoking cessation, well-balanced diet, resistance exercise, and fall prevention

for seniors.

“Examples of secondary causes include hypoganadism, rheumatoid arthritis, chronic obstructive or as appropriate

pulmonary disease, systemic glucocorticoids.

eAlendronate and risedronate are FDA approved in men. Intravenous bisphosphonates are an option

treat as appropriate?
« Reevaluate BMD in 5 years of as appropriate + Sone-healthy lifestyle®
» Calcium 1,200 mg/day
* Imvestigale for a secondary » Vitamin D 800-1,000 units/day
cause and treat as appropriale | |o prug therapy:

story of fracture as an adult + Bone-healthy lifestyle® * First-line: alendronate or

risedronate®
 \fitamin D 600-1,000 units/day « Second-ling: teriparatide’

) * Third-line: intranasal calcitoning
Reevaluate BMD in =2 years

Reevaluate BMD in 1-2 years

if patient cannot tolerate oral bisphosphonates or has significant adherence problems.

MTeriparatide is FDA approved for use in men and can be consides
“Calcitonin ks not FDA approved for use in men.

MANAGEMENT AND TREATMENT

red a first-line option in men with a T-score <—3.5.

Management of osteoporosis involves lifestyle modifications, pharmacological treatment, and fall prevention

strategies.
Lifestyle Modifications

o Diet: Adequate intake of calcium

(1000-1200 mg/day) and vitamin D (800-1000 IU/day).

o Exercise: Weight-bearing and resistance exercises improve bone strength.
e Avoidance of Risk Factors: Smoking cessation and alcohol moderation.™*

Group and Ages

Infants
Birth to 6 months
6-12 months
Children
1-3 years
4-8 years
9-13 years
Adolescents
14-18 years
Adults
19-50 years
51-70 years
>70 years

Institute of Medicine Adequate Intake

Elemental Calcium (mg)° Vitamin D (units)™?
210 200
270 200
500 200
800 200
1,300 200
1,500 200
1,000 200
1,200 400
1,200 600
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Calcium Vitamin D
Food Serving Size Content (mg) Content (units)
Milk 1 cup 300 100
Powdered nonfat milk | teaspoon 50 —
lce cream 1 cup 200 —
Yogurt, fortified 1 cup 240-415 a0
American cheese 1 0z 150 —
Cheddar cheese 1 oz 211 —
Cottage cheese T4 cup 100 =
Swiss cheese 1 0z 250 —
Parmesan cheese 1 tablespoonful 70 -
Cheese pizza 1 slice 150 —
Macareni and cheese 1 cup 360 —
Slim Fast 11 oz 400 140
Crange juice, fortified 1 cup 350 100
Soymilk, fortified 1 cup BO-300 100
Bread, fortified 1 slice 100 —
Cereals, fortified 1 cup 100-250 a0
Sardines with bomes 30z 370 230
Salmon with bones 30z 170-210 310
Catfish 3oz = 570
Halib»ut 30z — 680
Tuna 4 oz = 260
Almonds 1 0z a0 —
Bok chay 145 cup 125 -
Broccoli 1 cup 130-160 —
Callards 45 cup 180 —
Corn bread 1 slice a5 —
Egg, medium 1 55 25
Figs, dried 5 medium 125 -
Kale 145 cup 95 -
Orange 1 52 —
Soybeans 1 cup 130 —
Spinach 45 cup 110 -
Taofu 4 0z 140 —
Turnip greens 145 cup 125 -
Elemental
Product (% calcium)® Calcium (mg) Vitamin D {units)
Caloium carbanate (40%5)° = =
Trade and generic products 200-600 100-200
Mylanta Supreme liquid (5 mL) 160 -
Tums Chewable 200 —
Tums E-X 300 -
Tums Ultra 400 —
Rolaids chewable 471 -
Os-Cal sugar-free chewable 500 400
Wiactiv chews™ 500 200
CalMax powder {10 mlL) 400 -
Bayer's Women? 300 =
Ensure high caldum® (8 oz) 400 140
Caloium ditrate (24%) - —
Genernic 315 200
Citracal + Vit D 200-315 200
Citracal chew 500 200
Tricaloium phosphate (300, - —
Posture-Dv &00 125
Vitamin D5 (cholecalaiferal) i] 400, 700, 800, or 1,000
Ergocalaiferol (D5 )" - -
Licuidd (1 ml) - 8,000
Tablets/capsules - 25,000 or 50,000
Intrarmuscular - 500,000

PHARMACOLOGICAL TREATMENT

1. Bisphosphonates: Alendronate, risedronate, and zoledronic acid inhibit bone resorption.
2. Selective Estrogen Receptor Modulators (SERMs): Raloxifene mimics estrogen’s beneficial effects on
bone.
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Denosumab: A monoclonal antibody that inhibits osteoclast formation.

Teriparatide: A parathyroid hormone analog that stimulates bone formation.

Romosozumab: A newer therapy promoting bone formation and reducing resorption.

Calcitonin: Calcitonin is released from the thyroid gland when serum calcium is elevated.

Testosterone: Testosterone replacement is not FDA approved for the prevention or treatment of osteoporosis
Thiazide Diuretics: Thiazide diuretics increase urinary calcium reabsorption.*!

FALL PREVENTION

Home Safety Modifications: Removing trip hazards, adequate lighting.
Physical Therapy: Balance training and muscle strengthening.[*?!
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