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Abstract: 

Osteoporosis, derived from the Greek term "porous bone," means a systemic bone disease, characterized by micro 
architectural deterioration, bone loss and density. Decreased bone density is also associated with increased bone 

density and softening of the bones. This results in increased medical expenditures and morbidity with a decrease in 

the quality of life of patients. According to the World Health Organization, this is defined as a decrease in bone mass 

(BMD) of a normal deviation of 2.5 or more below the maximum BMD rate in adults with an equal number of x-ray 

absorptiometry. The main objective of this article is to guide the causes, risk factors, pathogenesis, prevention, 

diagnosis, and management of osteoporosis in postmenopausal women. Altering the current screening guidelines for 

bone density and suggestions for treatment is essential. The choice of treatment depends on the age, presence or 

absence of fractures, especially in the spine, and the level of mineral bones measured in the spine.  

Osteoporosis is a bone disease characterized by bone loss, density, mass, and microarchitectural tissues that lead to 

bone fractures worldwide. Risk factors are associated with age, sex, hormone deficiency, underlying issues, previous 

fractures, and medications. The pathophysiology includes different pathways, such as classical, epigenetic, post-
transcriptional, gut microbiotas, and stress-mediated signalling. Bone loss occurs without any symptoms. Screening 

includes both laboratory and instrumental tests such as FRAX score, thyroid dysfunctions, X-ray absorptiometry and 

ultrasonography. Management includes calcium/vitamin D, bisphosphonates, denosumab, estrogen replacement, and 

selective estrogen receptor modulators, calcitonin, odanacatib, lasofoxifene, parathyroid, and hormone-related 

protein analogs, strontium ranelate for a better treatment strategy approach to improve patient health. 
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INTRODUCTION: 
Osteoporosis, derived from the Greek term 

"porous bone," [1] means a systemic bone disease, 

characterized by micro architectural deterioration, 

bone loss and density. [2,3,4]  

 

These bone fractures are injurious to 

patients, [5&6] as they weaken the bones, it increases 

the risk of sudden, unexpected fractures and affects 

people. It may often occur without any pain or 

symptoms [7] and increases with aging, affecting 

about 30% of postmenopausal women. [8, 9&10] 

 

Decreased bone density is also associated 

with increased bone density and softening of the 

bones. This results in increased medical expenditures 

and morbidity with a decrease in the quality of life of 

patients. According to the World Health Organization, 

this is defined as a decrease in bone mass (BMD) of a 

normal deviation of 2.5 or more below the maximum 

BMD rate in adults with an equal number of x-ray 

absorptiometry. [1] 

 

The main objective of this article is to guide 

the causes, risk factors, pathogenesis, prevention, 

diagnosis, and management of osteoporosis in 

postmenopausal women. [11,12] Altering the current 

screening guidelines for bone density and suggestions 

for treatment is essential. [13] The choice of treatment 

depends on the age, presence or absence of fractures, 

especially in the spine, and the level of mineral bones 

measured in the spine. [14] 

 

Hence, pharmacological treatments can 

considerably decrease the rate of fractures. Identifying 

high-risk patients is the cornerstone of the 

management of osteoporosis. [15,16,17]  

Non-pharmacological treatments include 

adequate calcium and diet, exercise, reducing other 

risk factors for osteoporotic fractures, and the risk of 

falls in the elderly [14]  

 

Aetiology and risk factors: 

 

Primary Osteoporosis: 

It is associated with age and gender. Age results 

from the deterioration of the trabeculae in bone 

continuously. In men, the inactivation of testosterone 

and estrogen occurs as aging by sex-hormone–binding 

globulin, which decreases in BMD with time. [18] Bone 

loss: Generally, it begins in the mid-’30s. In which bones 

lose calcium (minerals make them strong, hard, and fast) 

and the bone becomes thin. [19] Decreased estrogen 

production in postmenopausal women causes bone loss. 

 

Secondary Osteoporosis:  

It is associated with various co-morbid 

diseases or medications. Diseases include mechanisms 

related to calcium imbalance, Vitamin D and sex 

hormones. It can affect both sexes but is most common 

in women after menopause due to a decrease in 

estrogen levels. These levels protect against 

osteoporosis.  

Men: Use of excessive alcohol, glucocorticoid, and 

hypogonadism are more commonly associated.  

E.g: Androgen-deprivation therapy (ADT) in men 

with prostate cancer is at a high risk of osteoporosis.  

Women: Caused by hypercalciuria, calcium 

malabsorption, hyperparathyroidism, Vitamin-D 

deficiency, hyperthyroidism, Cushing’s syndrome, 

and hypocalciuric hypercalcemia. [18] 

Others:   

General–Gender-female, older age, Race-Caucasian;  

Fractures-Previous fragility fracture; 

underlying medical issues - kidney diseases, organ 

transplantation, rheumatoid arthritis, multiple myeloma, 

HIV, diabetes mellitus, overactive thyroid/parathyroid, 

cushing syndrome, malabsorption, celiac disease. [19, 

20, 21, 22] 

 

Body Habitus-Kyphosis, low body weight (<57 kg), 

weight loss (recently-4.5 kg/more);  

 
Medications - Chemotherapy, gonadotrophin-releasing 

hormone agonists, aromatase inhibitors, depo-

medroxyprogesterone contraceptives, glucocorticoids, 

lithium, vitamin-A drugs, PPI’s, and antiepileptics. 

[13,21,22] 

 

Genetic factors: family members with hip fracture or 

osteoporosis diagnosis; height and weight: over 5 feet 

7 inches tall or weighing under 125 pounds may 

develop osteoporosis.  

 
Reduced sex hormones: Decreased estrogen levels 

may make it harder to regenerate bone. [21 & 22] 

Obesity initiates mechanical outcomes with the aid of 

overloading, muscle weakening, and biomechanical 
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modifications [23&24] and reasons damage to the 

knee joint to the metabolic outcomes. [23&25] E.g. 

lipids, humoral mediators. [23&26] Life style 

factors: cigarette smoking, alcohol consumption, poor 

diet, lack of physical activity. [17 & 22] 
 

Pathophysiology of postmenopausal osteoporosis: 

 The variations in osteoclastogenesis and 

osteoblastogenesis show a significant pathological 

basis for osteoporosis, affected by classical pathways, 

epigenetic and post-transcriptional regulations, 

oxidative stress-mediated signalling. [27] 

 In the menopause condition, decreased estrogen 

levels impair the cycle by increasing osteoclastic 

reabsorption and causing a net loss of bone, termed as 

"uncoupling". Increased Tumour Necrotic factor 

(TNF) production, stromal cells/osteoblastic lineages 

are highly sensitive to Interleukin (IL-I). 

 These factors, along with preosteoblasts, release 

several cytokines such as IL-6, IL-11, granulocyte-

macrophage colony-stimulating factor (GM-CSF), 

transforming growth factor (TGF), and macrophage 

colony-stimulating factor. 

 Cytokines from the osteoblasts bind to RANKL 

(receptor activator of nuclear factor B ligand) on 

osteoclasts. RANKL has osteoprotegerin (OPG) 

secreted by stromal osteoblast lineage cells and 

stimulated by estrogen. Hence, the pool size of 

osteoclasts in the bone marrow increases 

reabsorption, down-regulated by estrogen (increases-

OPG, Decreases-M-CSF, RANKL). [28] 

 

How Osteoporosis relates to menopause: 

There is a direct relationship between perimenopause, 

menopause, and osteoporosis, which developed due to 

the low levels. Hormone levels are low in early 

menopause (age-before 45) and prolonged period 

conditions.  

Menstrual periods that are absent/infrequent may 

cause loss of bone mass. [7] 

 

Symptoms of Osteoporosis: 

Osteoporosis is also called a "silent disease" because, 

initially, loss of bone occurs without any symptoms. 

Even patients don’t know that they have OA, until 

their bones become too weak. A sudden bump, fall, or 

strain shows fractures and vertebral collapse. These 

collapsed vertebrae are initially seen as severe back 

pain, height loss, and spinal deformities where posture 

is stopped. [7] 

 

Screening and diagnostic parameters: 

Diagnostic parameters of osteoporosis 

require several laboratory and instrumental tests. [29]  

Patients/individuals should be pre-screened starting at 

50 years of age to widen the benefits for the prevention 

of fractures. [30] Laboratory test parameters are 

commonly used to eliminate secondary causes, such as 

thyroid dysfunction, parathyroid dysfunction, and 

hypomagnesemia. [31] The standard diagnostic 

technique is dual-energy x-ray absorptiometry, which 

provides a measure of BMD, as this x-ray absorption 

is directly related to the content of tissue-calcium. [32] 

 

This is considered in patients with a T-score 

of-2.5 or less. [33] Limitations of dual-energy x-ray 

absorptiometry were generally reported in individuals 

with previous fractures, osteoarthritis, osteomalacia, 

and metal implants. Another limitation is the 

propensity for discrepancies in the collection and 

interpretation of results. [34] 

 

Some limitations may be overcome by 

quantitative computed tomography by allowing 

measurement of bone density with a single diagnostic 

device. However, this method requires a higher dose 

of radiation, is expensive, and has poor quality control 

because it needs calibration for each 

measurement. [35] The combination of FRAX score 

and ultrasonography should be included in the 

diagnosis because of non-radiation exposure and cost-

effectiveness. [36,37,38] 

 

Management of postmenopausal osteoporosis: 
Pharmacological treatment of osteoporosis is 

related to the severity of the pathology. Initially, 

prevention of fragility fractures is important with an 

effective lifestyle and appropriate nutritional 

supplements, including daily intake of calcium and 

vitamin D supplements, weight-bearing activities, 

avoiding smoking, and drinking alcohol. [39] Based 

on the density of bone, various treatments are used to 

increase bone mass and strength by inhibiting the 

resorption of supporting bone formation. [40] To 

relieve pain, surgical treatments like vertebroplasty 

and kyphoplasty are used (unclear benefits). 
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Treatment should be given in patients with osteopenia, 

a history of hip/spine fragility fractures, a T-score of 

2.5 or lower in the spine, femoral neck, hip, or 33% 

radius, and a T-score between -1.0 and -2.5 if the 

FRAX® 10-year probability of fracture is ≥20%. [41] 

 

Calcium or Vitamin D: 

These supplements play a crucial role in the 

management of osteoporosis, but are not sufficient to 

reduce the risk of fractures. A combination of these 

drugs is recommended, although some evidence shows 

their benefits in the prevention and treatment of 

glucocorticoid-induced osteoporosis. [42] daily intake 

in postmenopausal osteoporotic women is 

recommended at up to 1200 mg (diet, supplements) or 

800 IU, fixed before starting treatment for 

osteoporosis. 

 

Bisphosphonates: 

Considered as first-line drugs due to long-

term safety, efficacy, and affordability for post-

menopausal women who are at high risk of fracture. 

[43] It results in cellular toxicity by involving 

intracellular pathways in osteoclasts. It binds to 

hydroxyapatite by inhibiting osteoclastic resorption 

via several modalities: Cytotoxic injury of mature 

osteoclasts, inhibition of osteoclast bone attachment, 

differentiation, or recruitment, and interference with 

osteoclast features for bone resorption (that is the 

components of cytoskeleton) [32] 

 

It consists of two subclasses, namely: 

nitrogen-containing bisphosphonates (NBP’s) such 

as alendronate, ibandronate, pamidronate, risedronate, 

non-nitrogen-containing bisphosphonates (NNBP’s) 

such as etidronate. NBPs inhibit the mevalonate 

pathway involved in osteoclast formation and 

function. NNBPs induce osteoclast apoptosis by the 

formation of toxic ATP analogs and metabolites. [34] 

The drug of choice is usually an oral regimen of 

alendronate or risedronate taken once a week on an 

empty stomach in the morning with at least 240 ml of 

water. After drug administration, a patient needs to 

stand upright for at least 30–60 min to minimize 

assimilation and potential gastrointestinal adverse 

events. [32]  

 

Oral dose: Alendronate-10 mg daily (70 mg once 

weekly); 5 mg daily (35 mg once weekly). 

 

Parenteral dose: IV-Zoledronic acid (infused yearly 

for at least 15 min); Intravascular-Ibandronate (every 

3 months for at least 15 to 30 sec) is advised for 

bisphosphonate contraindicated patients (low 

tolerance, gastrointestinal, or assimilation problems), 

started after 4–6 weeks due to delayed healing time.  

 

Adverse events are Barrett’s esophagus, 

gastrointestinal disturbances such as dyspepsia, 

esophagitis, and esophageal varices. Rarely, atrial 

fibrillation and renal failure have occurred. Hence, 

intravascular injections are not suggested for chronic 

renal failure patients. (GFR<30-35 ml/min) Due to 

over-suppression of bone turnover, atypical femur 

fractures occur (subtrochanteric, diaphyseal). [43]  

 

Denosumab: 

It is the first human monoclonal antibody that 

binds to human RANKL and inhibits bone 

reabsorption by the formation and activation of 

osteoclasts. In fact, this can stop the progression of 

bone loss and erosion. Due to its efficacy in decreasing 

spine and hip fractures, this drug has been approved. 

Administered every 6 months, it suppresses bone 

resorption by 80-90%. [44,45] 

 

It leads to toxicity by lack of renal clearance, 

and its anti-resorptive effects last only 4-6 months due 

to total suppression of remodeling. Hypocalcemia, 

vitamin D deficiency is managed with Denosumab 

therapy. [43] This is well-tolerated and does not cause 

symptomatic hypocalcemia, jaw osteonecrosis, or 

arterial fibrillation. 

 

It is not recommended for premenopausal women, 

children, or preventive therapy for osteoporosis. Not 

used in combination, because it inhibits the binding of 

RANKL to RANK on T & B-lymphocytes and 

dendritic cells in addition to pre-osteoclasts. [46] In 

recurrent infections, antibiotic prophylaxis should be 

considered, and patients are instructed to report any 

signs of infection during treatment. 

 

Estrogen Replacement and Selective Estrogen 

Receptor Modulators: 
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The use of hormone replacement therapy 

(estrogen-progestin, estrogen) with tibolone is potent 

for the prevention of osteoclast programmed cell 

death. This increased bone density at the lumbar spine 

and reduced bone turnover markers at 2 years of 

treatment. [47] Not used as first-line therapy, due to 

the risk of venous thromboembolic disorders, cardiac 

events, stroke, breast cancer, and endometrial cancer, 

and is administered at the lowest effective dose for a 

short period. [48] Women, who stopped hormone 

replacement therapy were at a greater risk of incurring 

osteoporotic fractures. [49] 

 

The FDA-approved drugs for selective 

estrogen receptor modulators are raloxifene, 

lasofoxifene, and bazedoxifene, and they are used in 

combination with estrogens. [50] This reduces 

vertebral fractures by increasing trabecular bone mass 

in the axial skeleton. Raloxifene is effective in cortical 

porosity treatment. [51] 

 

Calcitonin: 

This increases osteoblast activity by 

inhibiting bone resorption. When first-line drugs are 

intolerable or do not show any therapeutic response, 

they are considered second-line therapy for 

osteoporosis. Available in formulations such as oral, 

and injections as intranasal, it shows an effect on BMD 

of other skeletal sites. [52] Women may experience 

lumbar spine BMD and a decrease in biomarkers of 

bone turnover by oral formulation. However, this does 

not prevent new vertebral, non-vertebral, or hip 

fractures. Some clinical trials failed to show efficacy 

in preventing fractures. [53] 

 

Odanacatib:  

This is a selective inhibitor of a protease 

called CatK, released by osteoclasts to promote 

collagen in bones degradation. [18] 

 

 

 

Lasofoxifene:  

Lasofoxifene (Sermonix) is a third-generation SERM. 

This treatment is associated with reductions in 

coronary heart disease, stroke, and breast cancer. [18] 

 

Parathyroid hormone & parathyroid hormone-

related protein analogs:  

 

Teriparatide & Abaloparatide: 

Postmenopausal women with osteoporosis 

are at high risk of fractures (severe, multiple or 

vertebral). This therapy is recommended for up to 2 

years for vertebral and nonvertebral fractures. After 

this treatment, antiresorptive osteoporosis therapy is 

recommended for bone density maintenance. [54] 

 

Strontium Ranelate:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

It is an anti-resorptive agent used for the 

severe osteoporosis in both men and post-menopausal 

women (intolerance to other drugs). But the results 

were inhibition of osteoclasts and promotion of 

osteoblast differentiation and proliferation through the 

calcium-sensing receptor (CaSR) along with increased 

BMD. [55] Adverse events such as cardiovascular 

events, venous thromboembolism, gastrointestinal 

discomfort, nervous system disorders, (headache, 

seizure, memory loss), rarely allergic reactions (rash 

with eosinophilia and systemic symptoms-DRESS 

syndrome) are noticed. [35,56,57] considered second-

line therapy due to the risk of heart injuries. When used 

alone or in combination for a prolonged period, it has 

limitations due to adverse events. Hence, it represents 

an option for treating osteoporosis in selected 

patients. [58] 

 

Summary: 

Osteoporosis is a bone disease characterized 

by bone loss, density, mass, and microarchitectural 

tissues that lead to bone fractures worldwide. Risk 

factors are associated with age, sex, hormone 

deficiency, underlying issues, previous fractures, and 

medications. The pathophysiology includes different 

pathways, such as classical, epigenetic, post-

transcriptional, gut microbiotas, and stress-mediated 

signalling. Bone loss occurs without any symptoms. 

Screening includes both laboratory and instrumental 

tests such as FRAX score, thyroid dysfunctions, X-ray 

absorptiometry and ultrasonography. Management 

includes calcium/vitamin D, bisphosphonates, 

denosumab, estrogen replacement, and selective 

estrogen receptor modulators, calcitonin, Odanacatib, 

lasofoxifene, parathyroid, and hormone-related 
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protein analogs, strontium ranelate for a better 

treatment strategy approach to improve patient health. 
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