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ABSTRACT

Postmenopausal osteoporosis is a systemic skeletal disease caused by estrogen deficiency, affecting patients'
quality of life. This metabolic bone disorder results in low bone mass and deterioration of bone tissue. The
most common osteoporotic fractures are those in the proximal femur, vertebrae, and distal radius. Fractures
affect up to 50% of women over 50, becoming a major public health issue due to the aging population.
Estrogen deficiency increases bone turnover, affecting all types of bone cells. Postmenopausal osteoporosis
management requires new approaches. Dual-energy X-ray absorptiometry is the most reliable method for
diagnosing osteoporosis, and the Fracture Risk Assessment Tool (FRAX) evaluates fracture risk. The primary
goal of osteoporosis diagnosis is to explain the ailment's etiology, biomarker roles, and treatment response.
Conventional therapeutics like bisphosphonates, denosumab, estrogen replacement, and teriparatide are
widely used.
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INTRODUCTION

Osteoporosis is a metabolic bone disorder characterized by low bone mass and deteriorating bone tissue. It is
most common in the elderly, with up to 50% of women over 50 at risk of fractures. Postmenopausal
osteoporosis, caused by estrogen deficiency, is the most common type, resulting in increased bone turnover
due to the imbalance in bone formation and resorption. The higher incidence of osteoporosis in women and
the rise in bone mineral loss after artificial or natural menopause suggest estrogen deficiency plays a
significant role in postmenopausal bone loss. The link between estrogen levels and bone loss rates and the
protective role of estrogen replacement against fracture incidence and bone loss are crucial. Factors such as
bone turnover, rate and extent of bone loss, disease processes causing bone loss, menarche and menopause
age, and skeletal maturity bone mass all affect a women's fracture risk.[1]

Osteoporosis is a condition where bones are constantly remodeling and mending, undergoing formation and
resorption processes. This results in weakened, fracture-prone bones. Women reach their maximum bone mass
around 35, with an average annual bone loss rate of 2% before menopause. During menopause, the rate
increases to 10% to 12% at both the hip and spine. The rate decelerates to 0.5% per year, and the number of
years since a woman's final menstrual cycle is a better predictor of bone density than her chronological age.
When combined, age and menopause can decrease a woman's bone density by 30% by the time she reaches
80 years of age.[2]

Postmenopausal osteoporosis risk factors include advanced age, diminished BMI, hyperthyroidism, Kurdish
ethnicity, insufficient physical activity, past bone fractures, and insufficient calcium intake. Age increases
susceptibility, while diminished BMI, particularly <25, is linked to increased vulnerability. Hyperthyroidism,
insufficient physical activity, and past bone fractures also contribute to osteoporosis risk.[3]

Postmenopausal Osteoporosis Etiologies

* Low peak bone mass.

* Increased bone resorption.

* Peak bone mass determined by genetics.

« Causative factors: nutrition, activity, hormonal interplay.
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Figure 1: Remodeling of bone [6]

Remodeling of bone in a bone multi-cellular unit starts with osteoblastic activation of osteoclast
differentiation, fusion, and activation (A, B). When resorption lacunae are formed, the osteoclast leaves the
area, and mononucleated cells of uncertain origin appear and "clean up" the organic matrix remnants left by
the osteoclast, also possibly forming the cementum line (dotted line) at the bottom of the lacunae (C). During
the resorption process, coupling factors, including IGF-I1 and TGF, are released from the bone extracellular
matrix, and these growth factors contribute to the recruitment and activation of osteoblasts to the resorption
lacunae (D). The osteoblasts will then fill the lacunae with new bone, and when the same amount of bone is
formed as that being resorbed, the remodeling process is finished, and the mineralized extracellular matrix
will be covered by osteoid and a one-cell layer of osteoblasts (E)[6]

Understanding the bone remodeling cycle is crucial for understanding osteoporosis. Osteoclasts, osteoblasts,
and osteocytes are the primary entities involved in bone remodeling. Osteoclasts migrate to bone damage sites
and perform bone resorption, while osteoblasts from mesenchymal stem cells initiate bone formation.
Osteocytes, acting as mechanosensory and regulatory, control the process through peri lacunar remodeling
and signaling proteins.
Various factors can influence bone remodeling, such as estrogen deficiency, which causes bone loss during
menopause. This deficiency can cause age-related bone loss in elderly men and replicates in females.
Osteocyte, osteoblast, and osteoclast physiology are directly influenced by estrogen receptors, which mediate
the effects of estrogen deficiency on bone loss. Increased oxidative stress and inflammation are also associated
with estrogen deficiency, accelerating bone loss. Postmenopausal osteoporosis is characterized by an
imbalance in bone turnover, increasing fracture risk and reducing bone density.[4]

Menopause disrupts the balance between bone formation and breakdown, leading to bone turnover. This
imbalance is primarily due to increased osteoclast activity, which surpasses bone formation, causing gradual
deterioration of bone density. Deficiency in estrogen maintains bone homeostasis by inhibiting osteoclast
activity and promoting osteoblast function. Post-menopause, estrogen levels decrease, leading to increased
osteoclast genesis and a higher rate of bone resorption, exacerbating bone mass loss.[5]
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PURPOSE
Assessment of diagnostic approach and treatment plan for postmenopausal osteoporosis in women’s.

OBJECTIVE

This study explores bone fragility, osteoporosis pathophysiology, clinical implications, and fracture
consequences. It also examines pharmacological and non-pharmacological treatments and critically assesses
their efficacy in preventing vertebral and non-vertebral fractures.

METHODOLOGY

The literature review was conducted using various resources, including the Medical Scientific Library of the
State University of Medicine and Pharmacy moldova, PubMed, Medline, Medscape, Google Scholar,
Wikipedia, and Lippincott textbook.

Diagnostic Approach

1. DEXA

DEXA is the gold standard method for identifying low bone mass and osteoporosis. It measures bone mineral
density (BMD) and evaluates bone health using low radiation. DEXA scans provide T- and Z-scores, which
show the patient's bone density in relation to a healthy young adult. These numerical indicators help in early
diagnosis, treatment planning, and prevention measures. DEXA is crucial for postmenopausal women's
osteoporosis diagnosis, treatment success assessment, and fracture risk assessment.[7]

2. FRAX scoring

The Fracture Risk Assessment Tool (FRAX) is a clinical tool developed by the World Health Organization to
estimate the probability of major osteoporotic and hip fractures over ten years in untreated patients aged 40-
90. It considers clinical risk factors and bone mineral density measurements. FRAX is particularly useful in
diagnosing postmenopausal osteoporosis, as postmenopausal women are more susceptible to fractures due to
estrogen deficiency. The tool can guide treatment decisions for postmenopausal women or men, those with
low bone density, and those who have not taken osteoporosis medication.[8]

Treatment plan

Postmenopausal women with osteoporosis are prescribed pharmaceutical treatments to reduce fragility
fracture risk. These drugs, along with lifestyle modifications, nutrition, exercise, and calcium and vitamin D
supplements, are widely available and effective. Common treatments include bisphosphonates, menopausal
hormone replacement therapy, selective oestrogen receptor modulators, denosumab, and anabolics. Anti-
resorptive agents reduce bone resorption, while anabolic agents stimulate bone formation and resorption.
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Management of osteoporosis

Non-pharmacological Pharmacological
o Physical activity Inhibitors of bone resorption:
o Prevention of falls o Bisphosphonates
o Secondary fracture prevention care | ® Selective estrogen-receptor
J Calcium intake modulators (SERMs)
o Vitamin D o RANK ligand inhibitor
Activators of bone formation:
o Peptides of the parathyroid hormone
family
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CONCLUSION

« Osteoporosis is caused by an imbalance between the activity of three fundamental bone cells: osteoclasts,
osteoblasts, and osteocytes.

* Fracture risk assessment tools and bone turnover markers can help monitor drug efficacy and refine fracture
risk.

* Pharmacological intervention for postmenopausal osteoporosis should eliminate risk factors like inadequate
calcium and vitamin D intake, smoking, low physical activity, and excess alcohol.

« Anti-resorptive agents are commonly used for treatment, with most beneficial effects on bone mineral
density achieved in the first year.

« All registered pharmacological agents have evidence of efficacy on vertebral fracture risk, but non-vertebral
fracture risk is inconsistent.
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