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Abstract: A significant portion of the Indian female population belongs 

to theperimenopausal and postmenopausal age groups. One of the 
complications associated with aging in women is weakening of bones 
and a decrease in bone mineral density (BMD). This has serious, 

debilitating consequences on a woman's life, leading to a reduced 
quality of life and an increased incidence of fractures. If the fracture 
involves the hip or vertebrae, it can be debilitating and have devastating 

consequences. Postmenopausal osteoporosis is associated with 
estrogen deficiency, which occurs when ovarian function declines with 
age. The role of estrogen in bone remodeling is very well understood 
after many years of research; Estrogen plays a role in both bone 

formation and preventing bone resorption. The diagnosis can be made 
using dual-energy x-ray absorptiometry (DEXA). The main goal of 
osteoporosis diagnostics is to elucidate the causes of the disease, 

elucidate the functions of biomarkers and their dynamic changes in 
response to therapy, and develop a new diagnostic strategy in 
combination with modern methods. Conventional treatments, including 

bisphosphonates, denosumab, estrogen replacement therapy, and 
teriparatide, have long been used in the treatment of osteoporosis. 
Some serious side effects led to discontinuation of therapy. However, 

the frequency of side effects is quite low. Developing new treatments for 
osteoporosis using mesenchymal stem cells or Chinese herbal therapies 
is of growing interest to researchers as they improve safety, 

effectiveness and cost- effectiveness. Improvements in both diagnostic 
and therapeutic strategies may facilitate personalized treatment of 
osteoporosis. 
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1. Introduction 
Introduction and Background:  

Osteoporosis is a silent disease whose incidence has increased in recent years due to the increased life expectancy of 

patients. This condition affects the patient physically, mentally, economically and socially. 

[1] Over the past few years, significant advances have been made in understanding the mechanisms that control muscle 

and bone pathologies. 

Additionally, the relationship between the immune system and bones has long been debated because bone loss is a 

problem of autoimmune and inflammatory diseases. In this context, T cells are thought to be responsible for osteoclast (OC) 

and osteoblast (OB) formation and the development of arthritis, bone metastasis, periodontitis, congenital adrenal hyperplasia 

(CAH), osteoporosis, and others. different diseases. [2-12] 

 

Definition: 

In 1994, the World Health Organization published a definition based on the bone mineral density (BMD) T value 

and stated that bones with a T value below -2.5 were considered osteoporotic. [13] 

https://creativecommons.org/licenses/by/4.0/
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Background 

The number of people living with osteoporosis is increasing and this number should continue to increase.80 percent 

of them must be women. The incidence of osteoporosis increases exponentially with age and increases significantly after 
menopause in women. The occurrence of osteoporosis is also associated with decreased bone density and increased incidence 

of fractures. [14] 

 

2.Osteoporosis 
Osteoporosis is a chronic bone disease that weakens bones and causes bone loss in people with this disease, resulting 

from decreased bone mineral density (BMD). It is a serious illness with physical, social, psychological and financial 

consequences. [15,16] Osteoporosis is divided into primary osteoporosis and secondary osteoporosis. Primary osteoporosis 

is caused by the aging process of people. Secondary osteoporosis is caused by specific diseases. 

 

 
 

 

3.Classification of osteoporosis 
Osteoporosis is of two types, primary and secondary. Postmenopausal osteoporosis is a type of primary osteoporosis 

Although osteoporosis can affect people of all ages, women in the post-menopausal age group are particularly "at high risk" of 

osteoporosis. In fact, postmenopausal osteoporosis is the most common bone disease in developing countries. This can be better 

understood by understanding the role of estrogen in regulating bone formation in women. [18] 

 

4.Bone Remodeling   
The bone healing process is strong and continuous throughout life; maintains bone size and quality, prevents over 

mineralized bones in the body, and controls bone socket by releasing stores that provide Ca2+ and phosphorus. It is important 

to understand that our bones do not stay the same throughout our lives. In fact, our bones (up to 10%) are renewed every year 
The bone turnover process is a tight link between bone resorption by osteoclasts and bone formation by osteoblasts. [19,20] 

 

The bone remodeling cycle includes five keys steps: 

Activation 

This marks the beginning of the bone remodeling cycle, which occurs through the recruitment and activation of 

osteoclast precursor cells from the bloodstream. Activation can be: a) objective, for example, osteoclasts are selected for 

specific areas in old or damaged bones; these are the general discussion of orientation dendrites, together with the problems 

caused by osteocytes through their interactions; b) off-target, i.e. Osteoclast does not send to a specific location. This allows 

calcium stores in the bones to be used by the body in response to changes in hormones such as PTH. 

 

Resorption 

Bone breakdown phase: Osteoclasts pump protons (H+), creating an acidic environment that degrades the bone 
surface. Matrix metalloproteinase and cathepsin K-like proteases then break down the collagen of the bone matrix. In healthy 

bones, this step of resorption is tightly controlled by controlling cell death of osteoclasts to ensure that no further resorption 

occurs. 

 

Reversal 

Here, a connection occurs between osteoclast resorption and osteoblast formation. Osteoblasts receive the signals 

and reach the outer surface of the bone, and the absorption is converted into bone formation by the action of cytokines such 
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as IL-6. [32,33] 

 

Formation 
The process of forming new bone corresponds to two functions of osteoblasts: a) synthesis and release of osteoid 

matrix, rich in type 1 collagen; b) regulation of the osteoid mineralization process. The formation phase is where collagen is 

deposited and mineralized to form new bone. 

 

Termination 

This step indicates the apoptosis of osteoblasts when bone mineralization controlled by osteocytes is achieved 

through the release of osteogenic antagonists, or in other words, Wnt signaling pathway antagonists such as sclerost in. In 

apoptosis, osteoblasts can differentiate into bone cells or permanently differentiate into osteocytes. 

 

5.Pathophysiology of Postmenopausal Osteoporosis 
The crucial role of estrogen deficiency in the pathogenesis of osteoporosis is due to the fact that postmenopausal 

women are at greatest risk of developing the disease picture Bone metabolism in postmenopausal women is characterized by 

high bone turnover, defined as a simultaneous increase in bone resorption and bone formation. However, postmenopausal bone 

resorption exceeds bone formation, resulting in unbalanced bone turnover and rapid overall bone loss. In the first 5 years after 

menopause, bone loss occurs severely and predominantly in the trabecular bone, while in subsequent years the bone mass 

decreases more slowly and mainly affect the cortical and trabecular bone space, a process that can take more than 10 years. 

 

  
Figure: Bone remodeling. 

 

Bone remodeling is based on the balance between osteoclast genic bone resorption and osteoblast genic bone 

formation, a crucial dynamic process during bone growth, development and regeneration. Osteoblasts originate from 

mesenchymal stem cells and specifically generate extracellular bone matrix via the WNT signaling pathway. Osteoclasts 
originate from the monocytic lineage and secrete bone resorption factors via the RANK/RANKL/OPG signaling pathway. In 

addition, estrogen also regulates bone remodeling by suppressing RANKL expression by T cells, mesenchymal stem cells 

and osteoblasts. CTSK: cathepsin K; OPG: osteoprotegerin; RANK: NFκB receptor activator; RANKL: receptor activator of 

NFκB ligand. 

Therapeutic Strategies of Postmenopausal Osteoporosis 

Osteoporosis treatment aims to reduce the incidence of vertebral and nonvertebral fractures that lead to disease-

related morbidity and to stabilize or increase bone size and strength. 

The two main treatments for osteoporosis are anti-catabolic and anabolic drugs, which reduce bone resorption and 

promote new bone formation, respectively. 

Anticatabolic substances include bisphosphonates: etidronate, alendronate, rosedronate and zoledronic acid; 

estrogens and selective estrogen receptor modulators (SERMs); Roxifene; salmon calcitonin; and denosumab. The only 
anabolic drug currently available is teriparatide. 

Bisphosphonate therapy reduces the risk of fractures, which is not seen with other available medications. 

Bisphosphonates are found at the mineral level of bones and reduce OC activity by inhibiting farnesyl pyrophosphate 

synthetase. It can be taken orally (daily, weekly, or monthly) or injected (quarterly or annually). Since it was first marketed in 

the United States in 1995, questions have been raised about its rare and seemingly unlikely side effects (osteonecrosis of the jaw, 

musculoskeletal pain, atrial fibrillation, atypical fractures, and esophageal cancer). No. From where. However, for most people 
with osteoporosis, the benefits of treatment outweigh the risks. Denosumab is a new first-line treatment in osteoporosis, a fully 

human monoclonal antibody directed against soluble RANKL. 

Denosumab is the newest anti-bone resorbing agent with a novel mechanism of action. Its action is similar to OPG, 
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preventing RANKL from binding to the OC receptor RANK; as a result, recruitment, growth and activity of OC are limited 

and bone resorption is reduced. Unlike bisphosphonates, denosumab does not accumulate in bones. Its half-life is 

approximately 26 days, and like other monoclonal antibodies, denosumab is cleared by reticuloendothelial cells and has no 
renal clearance. 

 

6.Treatment of osteoporosis 
Candidates requiring treatment for osteoporosis include: 

1. Hip or spine fracture 

2. T score <-2.5 

3. T score between -1 to -2.5 with a probability of fracture as calculated by FRAX tool 
 

 
Recommended medications for postmenopausal osteoporosis are listed in Table 5, along with their dosages, and their 

potential effects on osteoporosis risk are noted in Table 

6. Concomitant use of anti-osteoporotic medications is thought to reduce the risk of fractures better than using them 

alone. Medicine. 

However, further research has led to this practice being discouraged. The use of discovered drugs, first the anabolic 

group, then the anti-absorption drugs [47-49]  
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7.Individualized Long-Term Pharmacological Therapies 
Experts have emphasized the concept of “targeted therapy”, in which specific targets are set to achieve long-term 

damage prevention (e.g. total hip T-score -2 and -1.5) [50] and treatment is individualized and based on aim. It is periodically 

re-evaluated [51]. Historically, BP is the first line of treatment for osteoporosis, and after years of use or lack of response, 

doctors may consider other treatments. By treatment method, doctors choose the drug or series of drugs that is most likely to 

achieve the goal over a given period of time, whether short (1 to 2 years for impending fracture risk) or long (1 to 2 years for 

fracture risk). risk of breakage). Higher pain should be 10 years). bones). It is important to note that achieving this goal does 

not mean that patients can stop treatment. 
It is important to note that achieving this goal does not mean that patients can stop treatment. Article 

Bouxsein and colleagues conducted a systematic review of clinical trials of all available pharmaceuticals and found that 

improvement in BMD was associated with reductions in hip and lower pelvis. This suggests that BMD may serve as a target 

and endpoint for fracture risk. 

Endocrine Society guidelines recommend that postpartum women who are at high risk for osteoporosis should 

continue BP treatment uninterrupted if they remain at high risk after 3 to 5 years of treatment, but also note that there is little 

evidence to support long-term treatment recommendations. A review of data in patients discharged from BP found that the risk 

of new bone healing was 20% to 40% higher compared to receiving BP, and the risk of osteoporosis was almost doubled. This 

suggests that the "holiday drug" may put the patient at risk. Not all patients use BP safely. We should treat osteoporosis like 

chronic diseases such as hypertension and diabetes, which we believe will improve in the long term, although there is no long-

term evidence. 
 

Risedronate 

In the Vertebral Efficacy of Risedronate Extended Multinational (VERT-MN) Vertebral Efficacy study, patients 

received risedronate (n=31) for 7 years or placebo for 5 years. They received rosedronate treatment for 2 years (n=30). 

Treatment was discontinued at year 8 in both groups. Bone turnover markers (BTM) increased at baseline and hip and 

trochanteric BMD decreased in both the 2- and 7- year risedronate groups; However, the risk of new bone fractures was not 

increased [56]. Given the small number of patients in each group, it is difficult to draw any conclusion from these results other 

than the absence of residual BMD 1 year after drug discontinuation. 

 

Alendronate 

Fracture Intervention Study (FLEX; an extension of the FIT study), postmenopausal women who received alendronate 

daily for an average of 5 years discontinued treatment (n = 428) or continued alendronate. Treatment was either stopped for 5 
years (n=428) or alendronate was continued for another 5 years (n=643). Hip BMD growth is stable after 3 years of alendronate 

treatment. Untreated women showed increased BMD and increased BTM; reached baseline BMD levels 5 years after stopping 

treatment [57]. The risk of vertebral fracture treatment was reduced in the group that continued alendronate (5.3% versus 

2.4%; relative risk, 0.45; 95% confidence interval, 0.24 to 0.85). However, continued use of alendronate did not provide 

additional protection against bone loss. 

 

8.Conclusion 
Over the past few years, many studies have been conducted to understand how the immune system affects and controls 

bones in the body and pathological diseases through the immune system. 

Although most of the information comes from animal studies, new evidence has recently accumulated regarding the 

interaction between the immune system and bone in many human diseases, such as postmenopausal osteoporosis. 

These data suggest that bone loss due to menopausal estrogen deficiency is an effect of multiple pathways and 

cytokines that coordinately regulate osteoclast genesis and osteoblast genesis. Among these cytokines, RANKL and TNFα 

appear to play an important role in OC formation and function, while IL-17 promotes bone formation by promoting OC 

production and inhibiting OB differentiation. 

These findings have the potential to lead to the development of new therapeutic strategies for the treatment of bone 
diseases. In this context, denosumab, a fully human monoclonal antibody against soluble RANKL, represents a new advance 

in bone healing with a novel mechanism of action that reduces bone resorption and resorption. 

Antiresorptive drugs such as amino-BPs and more recently DMAbs have been at the forefront of osteoporosis 

treatment over the past three decades. Because osteoporosis is a chronic disease, bone healing can continue throughout the 

patient's life. We discuss how best to use available drug options for postmenopausal osteoporosis to provide lasting bone 

protection in patients at high risk of osteoporosis. The benefits of treating osteoporosis far outweigh the low risks. 
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