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Abstract 

Introduction: Osteoporosis is a systemic skeletal condition in which bone mineral density is 

markedly decreased. Romosozumab, a monoclonal antibody, has been approved for osteoporosis 

use in Canada since 2019. Further assessment of which patient population(s) and when to use 

romosozumab for greatest effect is needed.  

Methods: A literature search was conducted on the PubMed database, looking at any 

randomized controlled trial and clinical trial with the keyword “romosozumab” published 

between 2015 and 2025.  

Results: Four studies met the criteria for inclusion. All studies demonstrated significant 

improvements in bone mineral density (BMD) at the lumbar spine, femoral neck, and hip. 

Greatest BMD gains were observed at the lumbar spine uniformly throughout the studies. Most 

commonly observed adverse effects in romosozumab patients include mild injection site 

reactions and arthralgia. Incidence of serious events related to romosozumab use was noted in 

one study.  

Conclusion: Romosozumab was seen to significantly improve BMD and have a favorable safety 

profile in most patients, however limited insight into which patient population would benefit 

most from treatment. Currently, not enough evidence in literature to suggest romosozumab as 

first line treatment. 
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Introduction 

Osteoporosis is a medical condition in which skeletal integrity is compromised by low 

bone density and deterioration of bone microarchitecture. Osteoporosis is defined by a decreased 

bone mineral density (T-score < -2.5 measured by dual-emission x-ray absorptiometry (DXA)), 

which compromises bone strength and ultimately increases risk of low trauma/fragility 

fracture(s).1 It affects around 2.5 million Canadians, of whom approximately 80% are women.2 

The pathophysiology of this condition is multifactorial, including estrogen deficiency, excess 

bone remodeling during repair of microdamage, disruption of trabecular microarchitecture of 

bone, and reduced protection from oxidative stress with age.1 Risk factors for osteoporosis 

include increasing age, female sex, hormonal factors (i.e., ovary removal at a young age), 

prolonged immobility, prolonged use of corticosteroids, low calcium and vitamin D intake, 

cigarette smoking, limited physical activity, personal and/or family history of fractures, and 

more.3  

 

Disease Burden 

The disease burden of osteoporosis is related to the higher risk and incidence of fractures, 

which are associated with significant morbidity and mortality.4 In older adults, fragility fractures 

are associated with reduced survival for up to six years following a fracture, with a mortality rate 

of one in five women and one in three men following a hip fracture in the first year after the 

fracture.5 In addition to mortality, patients are often unable to return to their previous ambulatory 

state, are left with physical disability, can no longer perform activities of daily living 

independently, and require more caregiver support.6 This subsequently leads to increased care 
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costs, longer waits for personal care homes, and increased need for homecare, all of which 

further burdens the healthcare system.  

 

Given the heavy burden of disease, understanding the pathophysiology of the condition 

and determining effective treatments is very important. There are multiple different classes of 

osteoporosis medications. These include antiresorptive therapies, which inhibit bone breakdown, 

such as hormone therapy, denosumab, raloxifene, and bisphosphonates. Bisphosphonates are the 

recommended first-line pharmacotherapy for osteoporosis per the 2023 clinical practice 

guidelines for osteoporosis published in the Canadian Medical Association Journal.7 (Treatment 

recommendations summarized in Appendix A). On the other hand, there are anabolic 

medications such as sclerostin inhibitors and parathyroid hormone analogs which work by 

stimulating bone formation. Some osteoporosis medications, such as the bisphosphonates, have 

been used for over 30 years, but the anabolic medications are relatively novel.8  

 

Romosozumab – Mechanism of Action 

The Wnt/β-catenin pathway is a key regulator in bone tissue homeostasis and 

metabolism. Wnt ligand binds to lipoprotein receptor related protein 5 and 6 (LRP5/6) allowing 

expression of osteoblast-related genes, which promote osteogenesis and bone formation.9 

Additionally, mutations in LRP5/6 have been associated with metabolic bone disease.9 Thus, the 

role of Wnt/β-catenin in bone homeostasis makes it a target for therapeutic intervention in 

conditions such as osteoporosis. Sclerostin is a glycoprotein secreted by osteocytes and works to 

inhibit the Wnt/β-catenin pathway in bone tissue, resulting in decreased osteogenesis.9 Sclerostin 

also increases RANKL production and decreases OPG expression, which results in increased 
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osteoclast differentiation and increased bone resorption.10 (Appendix B). Therefore, inhibition of 

sclerostin would lead to increased bone formation and decreased bone resorption. Romosozumab 

is a monoclonal antibody which works as a sclerostin inhibitor, and was approved for use in 

Canada in 2019.11 As a fairly novel pharmacotherapeutic, reviewing the literature to highlight 

key findings is useful for a general practice medical practitioner or those who see patients with 

osteoporosis frequently in their practice.  

 

This literature review aims to compare outcomes such as efficacy, fracture risk, and 

significant adverse effects with use of romosozumab. Evaluating the role of romosozumab in the 

management of osteoporosis and indications for treatment will be discussed.  

 

Methods 

PubMed database was searched between December 2024 - January 2025. Search term 

“romosozumab”, with the following filters: “RCT” and “clinical trial”, published between 2015-

2025 were used. No mesh terms were used. This search produced 39 results. To select the papers 

to be further analysed, the following inclusion and exclusion criteria was applied: 

Inclusion criteria: Post-menopausal women, BMD T-score ≤ -2.5, romosozumab dose of 210 mg 

subcutaneous monthly, randomized controlled trial or clinical trial, published between 2015 and 

2025, published in English. 

Exclusion criteria: Males, pre-menopausal women, BMD T-score > -2.5, studies published 

before 2015, dose-finding trials, any study that is not an RCT or clinical trial, published in a 

language other than English. 
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These criteria were applied so that the most relevant studies would be included. Incidence 

of osteoporosis is highest in post-menopausal women, and much less common in males. 

Osteoporosis is defined as a BMD T-score of ≤ -2.5, therefore that was the cut-off value used. 

Romosozumab dose of 210 mg was used as this is the effective dose determined by dose-finding 

trials and currently used in practice. Looking at results of studies with less effective dosing 

would not help answer the questions posed in this literature review. RCTs and clinical trials were 

looked at so that articles would have minimal study design bias, and factors such as safety and 

efficacy would be focused upon. Including studies from the last 10 years allowed for assessment 

of the most current findings.  

 

Article Review 

Article review was conducted by a single individual. Eligibility was based on the title, 

abstract, methods, and population section of each article. After review of all 39 articles, a total of 

four publications met all inclusion criteria, and were further analyzed in this literature review.  

 
Image 1. Flowchart demonstrating methodology and article review process. 
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A formal ethics review board submission was not required as this was a literature review only. 

 

Results 

The first study by Cosman et al.12 assessed the cumulative incidences of new vertebral 

fractures at 12 months and 24 months in a group of 7180 postmenopausal women aged 55-90 

with a BMD T-score between -2.5 to -3.5 at the total hip or femoral neck.12 The study compared 

the effects between romosozumab and placebo treatment for one year, followed by denosumab 

(antiresorptive) treatment in both groups for 12 months. Secondary endpoints such as clinical 

fractures, nonvertebral fractures, and BMD were also assessed. 

 

Langdahl et al.13 looked at the effects of romosozumab versus teriparatide (anabolic 

parathyroid hormone analog) in 436 postmenopausal women aged 55-90 with osteoporosis who 

have had at least three years of treatment with bisphosphonate prior to screening for the study, 

and had taken alendronate in the year immediately before screening for this study.13 Prior studies 

had shown that teriparatide was not as effective at improving BMD in patients who were 

exposed to oral bisphosphonates versus those who were bisphosphonate treatment-naive. Thus 

Langdahl et al. investigated whether romosozumab would have significant efficacy outcomes 

when compared to teriparatide in patients who have been using bisphosphonates for multiple 

years. Primary study outcome was the mean percentage change from baseline in the total hip 

BMD after a year of treatment with either romosozumab or teriparatide. Secondary endpoints 

included mean percentage change from baseline at the femoral neck, lumbar spine.  
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The third article was a randomized pilot study performed by Mochizuki et al.14 A one-

year course of romosozumab vs denosumab in patients with rheumatoid arthritis was assessed in 

51 postmenopausal women. The study outcomes included BMD at the lumbar spine, total hip, 

and femoral neck at 3, 6, and 12 months, disease activity score in 28 joints (DAS28-ESR), and 

joint damage via van der Jeijde-modified Total Sharp Score (TSS).  

 

Baek et al. assessed efficacy and safety of romosozumab in postmenopausal Korean 

women with osteoporosis.15 This was a phase three, double blinded and placebo-controlled study 

comparing the effect of a six-month course of romosozumab to placebo on 67 postmenopausal 

women aged 55-90 with osteoporosis and a BMD T-score ≤ -2.5 and > -4.0. In this study, the 

primary endpoint was the difference in the least square mean percent change from baseline in 

lumbar spine BMD between the two study groups at six months. Secondary efficacy endpoints 

were the change in BMD from baseline at total hip and femoral neck at six months. 

 

Bone Mineral Density 

All four studies assessed bone mineral density at the lumbar spine, femoral neck, and hip 

using DXA. All demonstrated significant BMD improvement from baseline in participants 

receiving romosozumab. After a 12-month period of romosozumab treatment, Cosman et al. 

observed a 13.3% increase at the lumbar spine, 6.9% at the total hip, and 5.9% increase at the 

femoral neck compared to baseline.12 After both groups transitioned to denosumab, the 

romosozumab group continued to demonstrate an increase in BMD. Similarly, Langdahl et al. 

observed an improvement in BMD with romosozumab.13 The percentage change of BMD from 

baseline to month 12 at the lumbar spine was 9.8% in the romosozumab group and 5.4% in the 
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teriparatide group. The total hip percentage change was 2.9% in the romosozumab group and -

0.5% in the teriparatide group. The femoral neck percentage change was 3.2% in the 

romosozumab group compared to -0.2% in the teriparatide group.13 Mochizuki et al. observed a 

similar trend. The BMD percentage change from baseline to 12 months at the lumbar spine was 

significant, with a 10.2% increase in the romosozumab group versus 5.0% in the denosumab 

group. The change in BMD was also significantly higher in the romosozumab group at the three- 

and six-month measurements. Both total hip and femoral neck BMD increased from baseline at 

month 12, however there was no significant difference between the romosozumab group and the 

denosumab group.14 The study results from Baek et al. followed the same pattern, with the 

greatest percentage change in BMD from baseline being at the lumbar spine (9.5% at six 

months). The percentage change from baseline at the total hip was 2.9%, and 3.0% at the femoral 

neck. All changes were significant compared to the placebo group.15 Overall, all four studies 

demonstrated a significant percentage change from baseline at the lumbar spine BMD when 

treated with romosozumab compared to placebo or other medications. 

 

Fracture Risk  

Cosman et al. was the only study to look at the cumulative incidence of new vertebral 

fractures at 12 and 24 months following romosozumab treatment.12 The group receiving 

romosozumab had a 73% lower risk of new vertebral fractures after 12 months when compared 

to placebo. The incidence of new vertebral fractures after 12 months was 0.5% (16 participants) 

in the romosozumab group, and 1.8% (59 participants) in the placebo group.12 Of the 16 

participants with a new vertebral fracture in the romosozumab group, 14 of them experienced the 

fracture in the first six months, with only two participants experiencing a fracture between 
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months 6 to 12. Nonvertebral fractures occurred in 1.6% of romosozumab patients and 2.1% of 

placebo patients at 12 months, however the difference was not statistically significant. At the 24-

month mark, after a year of denosumab treatment in both the romosozumab and the placebo 

groups, the cumulative 24-month incidence of new vertebral fractures was lower in the 

romosozumab group (75% lower risk compared to the placebo group). Between months 12 to 24, 

5 patients from the romosozumab group and 25 from the placebo group developed a new 

vertebral fracture. No significant differences in risk for nonvertebral fractures or clinical 

fractures was noted between the romosozumab group and placebo group at 24 months.12  

  

The remaining studies did not evaluate fracture incidence or risk, but did comment on 

fracture events in participants. Langdahl et al. observed that 3% of patients from the 

romosozumab group reported fractures (femoral neck, foot, rib, sternum, ulna) and 4% of 

teriparatide patients reported fractures (humerus, foot, forearm, pubis, radius, tibia). 

Additionally, hip strength gains were estimated to be significantly greater in the romosozumab 

group compared to the teriparatide group at 6 and 12 months. Hip strength had a 2.1% and 2.5% 

change from baseline at 6 and 12 months respectively in the romosozumab group, whereas 

teriparatide had a -1.0% and -0.7% change from baseline at 6 and 12 months respectively.13 

Mochizuki et al. also commented on fracture occurrence. There was one vertebral fracture and 

one wrist fracture in the denosumab group, and no fractures in the romosozumab group.14 Baek et 

al. noted one femur fracture in the placebo group, with no fractures reported for the 

romosozumab group.15 
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Safety 

There were minimal romosozumab-related side effects noted. The most common side 

effects between the studies included injection site reaction/hypersensitivity, and arthralgia. Only 

one study noted atypical femur fracture (AFF) (n=1) and osteonecrosis of the jaw (ONJ) (n=2). 

No positively adjudicated cardiovascular (CV) adverse events were noted in the studies 

assessed.  

 

Cosman et al. observed that the incidence of adverse events was balanced in the 

romosozumab and placebo groups. There were seven cases of severe hypersensitivity in the 

romosozumab group (dermatitis, allergic dermatitis, macular rash), however a much larger group 

had mild injection site reactions by 12 months (187 participants (5.2%)). Two cases of ONJ 

occurred in the romosozumab group, one at the 12-month mark in context of ill-fitting dentures, 

and one after the first dose of denosumab in context of a tooth extraction. One case of AFF was 

noted 3.5 months after starting romosozumab, for which the authors have mentioned that the 

patient had prodromal pain at site of fracture prior to enrollment. Serious cardiovascular events 

were seen in 1.2% of romosozumab patients and 1.1% of placebo patients after 12 months. After 

switching to denosumab, the romosozumab group had a total of 2.3% of participants experience 

an adverse cardiac event over 24 months and 2.2% of placebo participants. This demonstrates 

that romosozumab has no increased risk of cardiac events compared to placebo.12 

 

Similar to Cosman et al., Langdahl et al. reported that both romosozumab and teriparatide 

groups had a balanced percentage of adverse events. Serious adverse events were reported in 8% 

of romosozumab patients and 11% of teriparatide patients, however these were deemed to be 
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unrelated to treatment. As seen in other studies, a common adverse effect was injection site 

reactions (in 8% of patients), mostly reported to be mild, with one patient discontinuing 

romosozumab at day 180 of study secondary to severe injection site erythema, pruritus, and 

edema. Another adverse event of interest was hypocalcemia - this was observed in 1% of patients 

(2/3 of which were asymptomatic). Teriparatide had no cases of hypocalcemia, however did 

cause mild hypercalcemia in 10% of patients. No AFF or ONJ reported in either romosozumab 

or teriparatide groups. No adverse CV events noted. Arthralgia was seen in 10% of patients on 

romosozumab treatment, and 6% of patients being treated with teriparatide.13  

 

Mochizuki et al. noted arthralgia (n =2), nausea (n =1), rash (n =1), headache (n =1), and 

hypertension (n =1) in the romosozumab group whereas the denosumab group experienced pain 

at the injection site (n =1) and nausea (n =1). No incidence of AFF, ONJ, or positively 

adjudicated CV events were commented on. No worsening of romosozumab on rheumatoid 

arthritis disease activity was observed.14 

 

Baek et al. observed one hypersensitivity event (rash) with romosozumab, and one event 

of osteoarthritis. No events of AFF, ONJ, or positively adjudicated CV events observed at the 

six- or nine-month period with romosozumab treatment. Other treatment-emergent adverse 

effects in romosozumab group include arthralgia (n =1), back pain (n =1), extremity pain (n =1), 

lumbosacral radiculopathy (n =1), neurologic neglect syndrome (n =1), angina pectoris (n =1), 

gastritis (n =1), bronchitis (n =1), laryngitis (n =1), hypertension (n =1).15 
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Discussion 

In the articles assessed, romosozumab was effective in significantly improving BMD and 

had a favorable safety profile throughout. Evaluating the efficacy of romosozumab compared to 

standard therapy (bisphosphonates) and assessing use in different populations is important for 

healthcare providers to consider. 

 

Efficacy and Medication Choice   

BMD and Fracture Risk 

All four studies formally assessed the change in BMD after treatment with romosozumab, 

and while romosozumab significantly increased BMD in each study, the question arises of 

whether improving BMD is clinically relevant for osteoporosis – that is, does it change the 

disease outcome? The disease burden of osteoporosis is heavily related to the incidence of 

fragility fractures. Almost all types of fractures increase when a patient has low BMD, with a 

study by Marshall et al. demonstrating a significant increase in fracture risk with each one SD 

decrease in BMD.16 Cosman et al. assessed new vertebral fracture incidence, and noticed 

significantly lower fracture incidence at 12 months (0.5% of romosozumab, 1.8% placebo) and 

24 months (0.6% romosozumab, 2.5% placebo).12 This was in keeping with a greater increase in 

BMD in the romosozumab group. However, rather than comparing to placebo, it would be of 

more clinical utility to compare the fracture incidence between different osteoporosis 

medications, namely romosozumab and bisphosphonates. Langdahl et al., Mochizuki et al., and 

Baek et al. also all demonstrated fewer fractures in the participants who received romosozumab, 

again in keeping with greater BMD gains.13-15 
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Saag et al. looked at incidence of vertebral fractures in romosozumab compared to 

alendronate. At both the 12-month and 24-month marks, incidence of new vertebral fractures 

was significantly lower in the romosozumab group compared to alendronate treatment.17 BMD 

gains were also significantly greater in the romosozumab group when compared to the 

alendronate group.  

 

These studies demonstrate the association between increased BMD and decreased 

fracture incidence seen with romosozumab use. This suggests that romosozumab may have 

greater improvement in reducing fracture incidence when compared to current first-line 

medication. However, romosozumab is a one-year treatment course, whereas bisphosphonates 

can be used for up to six years at a time. Studies demonstrate that the anabolic effects and BMD 

levels can return to baseline within 12 months of discontinuing romosozumab.18 

Bisphosphonates continue to be first-line medication given that they can have longer-term anti-

resorptive effects on bone. Long-term incidence of fracture needs to be assessed between the two 

medications to determine if one is more effective than the other.  

 

Throughout all studies, romosozumab-related BMD gains are seen to be greatest in the 

lumbar spine.12-15 This is not different from bisphosphonates, which also demonstrate the greatest 

BMD gains at the lumbar spine.19-22 This is likely because the lumbar spine is mostly composed 

of trabecular bone, whereas the hip is primarily cortical bone.23 Trabecular bone is more 

metabolically active and has greater turnover than cortical bone.24 Therefore, one can postulate 

that given the higher turnover in trabecular bone, the antiresorptive and anabolic effects of 
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osteoporosis medications would be higher at a site such as the lumbar spine. With increased 

BMD, one can expect to then see fewer fractures of the lumbar spine.  

 

Sequence of Treatment 

Understanding the appropriate sequence in which to use osteoporosis medications is of 

clinical utility to providers. Of the articles reviewed, Langdahl et al. was the only study with 

confirmed bisphosphonate use immediately before romosozumab,13 with Cosman et al. and Baek 

et al. confirming that participants required an adequate washout period for medication that 

influenced bone metabolism, including osteoporosis medications.12,15 Interestingly, at the 12-

month mark, participants from Langdahl et al. had the least increase in BMD (9.8%)13 compared 

to Cosman et al. (13.3%)12 and Mochizuki et al. (10.2%).14 This suggests that prior anabolic 

treatment may blunt the increases seen in BMD with romosozumab. It is important to note that a 

washout period, such as the ones in these studies, may not reflect real-life situations when 

patients are switching between medications. An additional consideration is that Langdahl et al.13 

required bisphosphonate use for at least three years, which is more reflective of real-life practice, 

where patients are put on bisphosphonates for five to six years at a time. 

 

It has been observed that BMD is increased more in patients who are osteoporosis 

treatment-naïve.25,26 At 12 months, BMD gains seen with romosozumab in the treatment-naïve 

group was significantly higher than patients pre-treated with bisphosphonates.25,26 Additionally, 

the duration of prior antiresorptive therapy is inversely associated with BMD increases at the 

lumbar spine and hip.25 Therefore, the longer the bisphosphonate treatment, the smaller the BMD 

gains seen with romosozumab treatment. Tominaga et al. observed that greater than one year of 
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bisphosphonate use attenuated the effects of romosozumab.27 These findings support the idea 

that romosozumab may be used as first-line therapies to maximize BMD gains in patients who 

are newly diagnosed, followed by an anti-resorptive.12,17  

 

A different study by Cosman et al.28 determined that the probability of increasing BMD 

at the hip from a T-score of -3.0 to a target T-score above -2.5 was 61% with romosozumab-

treated patients who then transitioned to alendronate, compared to a probability of 9% with 

alendronate alone.28 The probability of BMD T-score increasing to > -2.5 at lumbar spine was 

estimated at 85% when treating with romosozumab followed by alendronate, compared to 25% 

probability with alendronate alone.28 This further supports the idea of following romosozumab 

with bisphosphonates for greater BMD gains. 

 

Bisphosphonates work by attaching to hydroxyapatite binding sites preferentially at areas 

of active bone resorption. As osteoclasts work to resorb bone, the embedded bisphosphonate is 

released and either causes detachment of osteoclasts or osteoclast apoptosis. This leads to 

decreased bone resorption.29-31 Additionally, bisphosphonates bind to bone mineral with different 

affinities, with the ability to stay in the matrix for several months to years.32 This suggests that 

bisphosphonates can continue to decrease bone resorption for up to years after stopping 

treatment. As mentioned previously, sclerostin is involved in bone resorption, which means that 

levels will be higher when there is greater bone breakdown. It has been noted that sclerostin 

levels are lower in individuals who respond to bisphosphonates, which create an antiresorptive 

state.33 Given that sclerostin is the target of romosozumab, if there are lower levels of sclerostin 

secondary to bisphosphonate use, then it can be deduced that the efficacy of romosozumab may 



18 
 

be less robust. A study by Adami et al.34 showed a positive relationship between higher baseline 

sclerostin levels and greater BMD gains, however there are no studies at this time demonstrating 

impact of romosozumab efficacy with low sclerostin levels.  

 

Interestingly, it has been hypothesized that the bisphosphonate-related dampening of 

romosozumab-induced bone modeling and remodeling is more prevalent at cortical bones than 

trabecular bone.35,36 The spine is mostly composed of trabecular bone, and hip is more cortical 

bone.24 Therefore, using bisphosphonates prior to romosozumab may dampen BMD gains at hip 

more than the spine, which means there may be less of a benefit in reducing hip fractures when 

using romosozumab after bisphosphonates.  

 

Clinical Utility in Different Patient Populations 

Prolonged Steroid Use 

Chronic steroid use is a known risk factor for osteoporosis, therefore assessing efficacy of 

osteoporosis medications in this population would be valuable. Mochizuki et al.14 compared 

romosozumab and denosumab in RA patients to assess which is more effective. 11.5% of 

romosozumab group patients and 24% of denosumab group study patients were using 

glucocorticoids for RA management. Despite the study not demonstrating any strong evidence 

for romosozumab use compared to denosumab use in the setting of RA, there remains the 

question of whether romosozumab would be useful in patients using glucocorticoids. A study by 

Mok et al.37 looked at the same medications, romosozumab vs denosumab, in chronic 

glucocorticoid users at high risk of fractures. Results demonstrated that romosozumab had a 

significantly greater increase in spine BMD compared to denosumab at 12 months. From months 
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12 to 24, all participants received denosumab, however the romosozumab group continued to 

gain spine BMD to a greater extent than denosumab up to 24 months.37 Overall, this study 

demonstrated the superiority of romosozumab to antiresorptive denosumab in chronic 

glucocorticoid users.  

 

Glucocorticoids influence bone health by impairing both bone formation and bone 

resorption.38 Since romosozumab has a dual mechanism of action, it may be a better treatment 

than an antiresorptive therapy alone. Additionally, studies show that pharmacologic 

glucocorticoid use induces sclerostin expression,39-41 which is a glycoprotein that blocks the Wnt 

pathway. Sclerostin blockade in glucocorticoid-induced osteoporosis is primarily effective in 

preserving bone mass through its antiresorptive effects rather than its osteoanabolic action.42 As 

a sclerostin inhibitor, romosozumab may be more effective, but further research is required. 

Nonetheless, this data is something for clinicians to consider when managing patients who have 

chronic steroid exposure. 

 

Severe Osteoporosis  

The 2023 CMAJ guidelines suggest anabolic medications be used if the patient has had a 

recent severe vertebral fracture or ≥ 2 vertebral fractures.7 The studies in this literature review 

did not focus on this population. Cosman et al.12 excluded women with any severe vertebral 

fractures or if they had more than two moderate vertebral fractures. Additionally, their study 

population also only looked at BMD between -2.5 and -3.5.12 Both Cosman et al. and Langdahl 

et al. excluded patients with recent use of medications that affect bone metabolism, which 
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restricts the applicability of these results to real-life patients who may have comorbidities and 

need medications involved in bone metabolism.12,13  

 

Baek et al.15 excluded patients with a BMD T-score of ≤ -4.0, which allows for inclusion 

of patients with severe osteoporosis compared to the two studies mentioned above, that had a 

narrower BMD range. At the six-month mark, percentage BMD gains were greater in the Baek et 

al.15 population than participants in Langdahl et al.13 and Mochizuki et al.,14 which may suggest 

that romosozumab causes greater BMD gains in patients with more severe disease. A different 

study also noted that patients with lower BMD had a greater percentage change in their T-score 

following romosozumab treatment compared to patients with higher BMD.43 

 

In patients who sustain a vertebral fracture, incidence of another fracture in the following 

year can be as high as 19.2%.44 Multiple studies demonstrate that romosozumab is more effective 

at decreasing fracture incidence compared to bisphosphonates in patients with recent 

fractures.17,45 Tominaga et al.43 demonstrated that percentage change in spine BMD was 

significantly higher following romosozumab treatment in participants who sustained fractures 

within the three months prior to starting romosozumab.43  

 

Overall, these findings suggest that romosozumab is better at improving BMD in high-

risk patients with low BMD and recent fractures. Therefore, patients with a new diagnosis of 

osteoporosis and recent fracture, or severe osteoporosis should potentially receive romosozumab 

as first-line treatment.  
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Safety Profile 

Cardiovascular Events 

Cosman et al.12 noted some cardiovascular events, but incidence was balanced between 

romosozumab and placebo groups, which decreases the likelihood of association between 

romosozumab and cardiac events.12 The other three studies did not report any adverse CV events 

thought to be caused by romosozumab.13-15 Cosman et al. had the largest participant enrollment 

(7180),12 whereas the other studies had smaller sample sizes (436, 51, and 67 participants).13-15 

Perhaps the lack of CV events in these other studies is due to the smaller sample size, and if the 

sample size was larger then there may have been occurrence of adverse CV event(s). However, 

Saag et al.17 reported that positively adjudicated serious CV events, such as cardiac ischemic and 

cerebrovascular events, occurred more frequently in the romosozumab group. 

 

Looking further into the role that romosozumab may have on cardiovascular function, it 

has been discovered that sclerostin is not only expressed in osteocytes, but also in the aortic 

vascular smooth muscle,46,47 although it's function in the vasculature is not clearly defined. It has 

been proposed that sclerostin may inhibit vascular calcification,48,49 therefore a sclerostin 

inhibitor such as romosozumab would theoretically increase vascular calcification. Krishna et 

al.50 performed a study which suggests that sclerostin has atheroprotective and anti-inflammatory 

effects in apolipoprotein E knockout mice.50 These associations between sclerostin and vascular 

health could be a possible mechanism behind the cardiovascular events seen in the romosozumab 

groups. A study by Turk et al.51 assessed if there was a relationship between cardiovascular 

adverse events and the use of romosozumab. Researchers looked at the effect of sclerostin 

antibody on the bone and cardiovascular system in mice and monkey models with and without 
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atherosclerosis. Results demonstrated that there was no effect of sclerostin inhibition on vascular 

calcification, cardiovascular function, plaque volumes, and no evidence of sclerostin inhibition 

on promoting atheroprogression or inflammation of vasculature.51 The mechanism behind the 

CV-related adverse effects associated with romosozumab in a limited number of studies is not 

clearly understood with no discernible etiology, and needs to be further investigated. Despite 

multiple studies showing no significant incidence of romosozumab-related CV adverse events, 

until further understanding of the role of sclerostin in cardiovascular physiology is ascertained, 

romosozumab use is contraindicated in patients with previous MI or stroke per the CMAJ 

guidelines.7  

 

Metabolic Bone Complications 

Atypical femur fractures and osteonecrosis of the jaw are fairly rare, but are known 

complications of osteoporosis medications. When looking at current first-line osteoporosis 

treatment, evidence suggests that the longer the bisphosphonate use, the higher the risk of 

associated AFF and/or ONJ.52,53 With the articles in this literature review, only Cosman et al. 

noticed cases of AFF and ONJ in the romosozumab cohort, with no cases reported in the placebo 

group.12 The other 3 studies had no incidence of AFF or ONJ.13-15 Antiresorptives such as 

bisphosphonates work by stopping bone resorption. Without bone remodelling and resorption, 

old bone survives past its lifespan and inadequate capillary networks lead to avascular necrosis 

of jaw.54 Romosozumab also has decreased resorption, and therefore holds the risk of avascular 

necrosis. However, the dual effect of increasing bone formation may mitigate the risk of its 

antiresorptive mechanism.  
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Peng at al. looked at the Food and Drug Administration adverse event reporting system 

(FAERS) data from 2004-2021 for events of ONJ via disproportionality analysis. Between eight 

therapies (six bisphosphonates, denosumab, and romosozumab), romosozumab had the lowest 

reporting odds ratio of ONJ (6.4) when compared to all other therapies.55 Interestingly, the onset 

of ONJ is fastest with romosozumab (median onset 169.5 days), which researchers hypothesize 

may be secondary to prior bisphosphonate therapy.55 The clinical relevance of this is for 

providers to be most attentive for symptoms of ONJ at the six-month mark of romosozumab 

treatment. Similarly, Xiao et al. looked at reports of atypical femur fracture reported to FAERS 

between 2012 – 2022. Romosozumab was not associated with AFF, and most bisphosphonates 

had disproportionate signals for increased AFF risk.56 With both these studies, it is important to 

note that romosozumab has only been in the market since 2019, whereas bisphosphonates have 

been used for decades (meaning greater opportunity for higher incidence of AFF/ONJ). This is a 

limitation to these results, and perhaps as time progresses, the incidence of AFF/ONJ may 

increase in romosozumab-treated patients. These findings suggest the risk of AFF and ONJ with 

romosozumab use is not greater than bisphosphonates, and may potentially be lower. However, 

direct comparison of AFF and ONJ risk between bisphosphonates and romosozumab has not 

been assessed. 

 

Limitations & Further Research 

This literature review, as well as many other research studies, do not focus on male 

patients with osteoporosis. This is likely because the disease burden is greater in women. 

However, in men who do suffer from hip fractures, mortality is higher.5 This should prompt 

further studies assessing the efficacy and safety of osteoporosis treatment in men. All the studies 
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excluded participants with a history of metabolic or bone disease, and many of the studies 

exclude patients with vitamin D insufficiency, hyper/hypothyroidism, hyper/hypocalcemia, or 

history of multiple and/or severe fractures. Given that this population is at higher risk of 

fractures, they may require anabolic therapy in addition to antiresorptive therapy that has been 

previously used.  

 

Another limitation that can be seen throughout these studies is that many of these RCTs 

and clinical trials were funded by the pharmaceutical companies Amgen and UCB Pharma, 

which are both stakeholders in romosozumab manufacturing and sales. This could have resulted 

in bias throughout the study design or analysis.  

 

Further studies should focus on further assessing high-risk populations, getting a better 

understanding of romosozumab when used as initial treatment for osteoporosis, and evaluating 

the utility, efficacy and safety of multiple courses of romosozumab. 

 

Conclusion  

Romosozumab is effective at increasing BMD in patients with osteoporosis and appears 

to have a favourable safety profile. Romosozumab has been seen to increase BMD and decrease 

fracture risk and incidence, in some cases more than bisphosphonates. However, romosozumab 

is costly and is only approved for a one-year course of treatment.57 Long-term effects of the 

medication are unknown, and currently there is inconclusive/insufficient data to suggest 

superiority of romosozumab over bisphosphonates. Further research is required before 

considering changes to osteoporosis management guidelines.  
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Appendix 

Appendix A: Summary of recommendations from 2023 clinical practice guidelines for 

osteoporosis (CMAJ). 

 

Population Pharmacotherapy of choice 

Meet criteria for pharmacotherapy Bisphosphonate (oral preferred) 

Postmenopausal women <60 years old or 

within 10 years of menopause, who prioritize 

alleviation of menopausal symptoms  

Menopausal hormonal therapy as an 

alternative to bisphosphonate 

Contraindications/intolerance to 

bisphosphonates 

Denosumab 

Recent, severe vertebral fracture  

(within past 2 years, >40% vertebral body height loss) 

Consider anabolic therapy (teriparatide or 

romosozumab), followed by antiresorptive 

therapy 

≥2 vertebral fractures Consider anabolic therapy (teriparatide or 

romosozumab), followed by antiresorptive 

therapy 

Postmenopausal women with 

contraindications/intolerance to all suggested  

therapies 

Raloxifene is preferred over no therapy  

(if not at high risk of VTE) 
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Appendix B: Mechanism of action of sclerostin. If romosozumab binds to sclerostin, all 

downstream function is inhibited. Thus, romosozumab would decrease bone resorption and 

increase bone formation.  
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Appendix C: Percent BMD change at each time point for all four articles included in this 

literature review. 

 

 Cosman et al. Langdahl et al. Mochizuki et al. Baek et al. 

6 months 9.7 7.2 Numeric value not 

provided 

9.5 

12 months 13.3 9.8 10.2 Not assessed 

18 months 15.1 Not assessed Not assessed Not assessed 

24 months 17.6 Not assessed Not assessed Not assessed 

 


