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Screening



 We suggest BMD testing in 

postmenopausal females and males :

 aged 50–64 yr with a previous 

osteoporosis-related fracture or ≥ 2 

clinical risk factors 

 aged ≥ 65 yr with 1 clinical risk factor for 

fracture 

 aged ≥ 70 yr

 low-certainty evidence (females), very 

low-certainty evidence (males)









Bone turnover markers

 We do not routinely measure markers of bone turnover (BTMs) in postmenopausal

women with osteoporosis. 

 While the use of BTMs in clinical trials has been helpful in understanding the mechanism 

of action of therapeutic agents, their role in the care of individual patients is not well 

established. 

 Potential roles of BTMs in clinical practice include prediction of fracture risk, monitoring 

response to therapy, and improving compliance with therapy. 

 Biologic and laboratory variability in BTM values have confounded their widespread use 

in clinical practice..



FRAX  Assesment





What are the limitations of FRAX score

 The limitations with FRAX score are that it does not consider independent 

risk factors like number of falls, visual impairment, neuromuscular

dysfunction, vitamin D deficiency, and physical inactivity. 

 In addition, fracture risk cannot be assessed in individuals aged 90 years. 



 Although glucocorticoid exposure (≥5 mg/day of prednisolone 

equivalent for ≥3 months) is considered a risk factor, there is no further 

subcategorization for doses higher than this. (i.e., a person taking 7.5 mg 

or 30 mg of prednisolone for >3 months are presumed to have a similar

risk of fracture). 

 FRAX score is validated only in drug-naive patients and is not useful for 

monitoring the therapeutic response.



 The emphasis on absolute fracture risk increases the proportion of older 

women who are candidates for therapy. As an example, in a study using 

data from the Study of Osteoporotic Fracture (SOF), with a prospective 

cohort of community-dwelling White women ≥65 years of age, 

application of the revised 2008 NOF treatment guidelines that fest 

incorporated FRAX resulted in recommendations for pharmacologic 

therapy for 72 percent of women over 65 years of age and 93 percent of 

women over 75 years .Applying bone density criteria alone (BMD lower 

than -2.5 at lumbar spine [LS] or femoral neck) resulted in a treatment 

recommendation for 50 percent of women in both age groups.



Trabecular Bone Score







Vertebral Imaging



 postmenopausal females and males 

without known vertebral fractures who

 aged ≥ 65 yr with a T-score ≤ –2.5 

(femoral neck, total hip or lumbar spine) 

OR

 have a 10-yr major osteoporotic 

fracture risk between 15% and 19.9%.

 Remark: Lateral spine imaging can also 

be considered when there are clinical 

signs of undiagnosed vertebral fractures.

 The presence of vertebral fractures can 

guide appropriate choice and duration 

of therapy







Exercise/Nutrition/Cessation of smoking



 Women with osteoporosis (or who are seeking to prevent it) should engage in 

weightbearing exercise for at least 30 minutes on most days of the week and 

incorporate muscle-strengthening and posture exercises two to three days a 

week.

 Exercises that increase muscular strength and improve balance may confer the 

most benefit for fracture reduction by decreasing risk of falls.

 For patients with fragilty or history of vertebral fracture, brisk walking is sufficient 

and safe waight bearing exercise. 



 Postmenopausal women who are getting adequate calcium from dietary 

intake alone (approximately 1200 mg daily) do not need to take calcium 

supplements.

 Women with inadequate dietary intake should take supplemental elemental 

calcium (generally 500 to 1000 mg/day), in divided doses at mealtime, such 

that their total calcium intake (diet plus supplements) approximates 1200 

mg/day .



 Women should also ingest a total of 800 international units of vitamin D daily. 

Higher doses are required if they have malabsorption or rapid metabolism of 

vitamin D due to concomitant antiseizure medication therapy.

 Most postmenopausal women with osteoporosis require vitamin D 

supplementation.







Pharmacological Intervention





 We recommend initiating pharmacotherapy in postmenopausal 

females and males aged ≥ 50 yr who :

 a-have had previous hip, vertebra or ≥ 2 osteoporosis-related 

fractures

 b-have a 10-yr major osteoporotic fracture risk ≥ 20% 

 c-are aged ≥ 70 yr and have a T-score ≤ –2.5 (femoral neck, total 

hip or lumbar spine).

 Strong recommendation; high-certainty evidence (females: a and c), moderate-

certainty evidence (females: b; males: a, b and c)

Clinical practice guideline for management of osteoporosis and fracture prevention in   

Canada: 2023 update



 We suggest initiating pharmacotherapy in postmenopausal females and 

males aged ≥ 50 yr who :

 a. have a 10-yr major osteoporotic fracture risk between 15% and 19.9% 

OR 

 b. aged < 70 yr and have a T-score ≤ –2.5 (femoral neck, total hip or 

lumbar spine).

 Remark: The risk of subsequent fracture is greatest shortly after a fracture, 

and greater consideration should be given to a fracture in the last 2 years

 Conditional recommendation; moderate-certainty evidence (females), 

very low-certainty evidence (males)



Repeat BMD measurements 



 We suggest that for individuals who do not meet the threshold for initiating 

pharmacotherapy or choose not to initiate therapy, BMD testing can be repeated at:

 a. 5–10 yr if the risk of major osteoporotic fracture is < 10% 

 b. 5 yr if the risk of major osteoporotic fracture is 10%–15% 

 c. 3 yr if the risk of major osteoporotic fracture is > 15%. 

 Remark: A shorter retesting interval may be appropriate for those with secondary

osteoporosis or new clinical risk factors, such as a fracture.

 Conditional recommendation; low-certainty evidence (females), very low-certainty 

evidence (males)

Clinical practice guideline for management of osteoporosis and fracture prevention in Canada: 

2023 update



 In the presence of low bone mass (T-score -2.00 to -2.49) at any site or risk factors 

that may cause ongoing bone loss (eg, glucocorticoid use, hyperparathyroidism), 

we perform follow-up measurements approximately every two years, as long as risk 

factors persis.

 In the presence of low bone mass (T-score -1.50 to -1.99) at any site, and with no 

risk factors for accelerated bone loss, we will typically perform a follow-up dual-

energy x-ray absorptiometry (DXA) in three to five years. 

Clinical manifestations, diagnosis, and evaluation of osteoporosis in postmenopausal women-

UpToDate 2023



 In the presence of normal or slightly low bone mass (T-score -1.01 to -1.49), 

with no risk factors for accelerated bone loss and with low absolute fracture 

risk, we will typically perform a follow-up DXA in 10 to 15 years.

 In our practice, we also recommend periodic redetermination of Fracture Risk 

Assessment Tool (FRAX) 10-year probability of fracture every five years. with 

the further recommendation to perform a follow-up DXA earlier if the absolute 

fracture risk is close to the treatment threshold (ie, ≥3 percent for hip fracture, 

≥20 percent for major osteoporotic fracture).



Pharmacologic Intervention



 Before initiating pharmacotherapy, good practice includes assessing for 

secondary causes of osteoporosis, and for potential limitations when considering 

specific osteoporosis pharmacotherapy.







 For people who meet criteria for initiation of pharmacotherapy, we 

recommend bisphosphonates (alendronate, risedronate or zoledronic 

acid).

 Remark: Oral bisphosphonates may be preferred, as drug coverage, 

costs and access to an infusion centre may be barriers to zoledronic 

acid. 

 Strong recommendation; high-certainty evidence (females), moderate-

certainty evidence (males)



Anabolic agent
Initiation of pharmacotherapy?





 The aim of osteoanabolic therapies is to increase bone mass by 

stimulating bone formation .

 The most frequently used osteoanabolic approach is to rely on the 

activating effects of intermittent parathyroid hormone (PTH) 

administration. PTH activates bone-lining cells, leading to an increase in 

the number of osteoblasts.





 Teriparatide (recombinant human PTH(1–34)) is an active fragment of the 

endogenously produced human PTH. 

 Administration of teriparatide stimulates the renal production of the 

active form of vitamin D (that is, 1,25(OH)2D), which in turn stimulates 

intestinal absorption of calcium and increases the tubular re-absorption

of calcium and excretion of phosphate in the kidneys.



 Furthermore, teriparatide stimulates bone formation directly by its 

immediate effect on osteoblasts.

 Although osteoclast numbers are also increased by teriparatide, 

intermittent administration in a rat model resulted in a net increase in 

bone volume. 

 Abaloparatide is a synthetic analogue of parathyroid hormone-related 

protein (PTHrP), with a mechanism of action that is similar to that of 

teriparatide.



 Romosozumab is a humanized monoclonal antibody 

administered subcutaneously that increases bone 

formation by binding to and inhibiting sclerostin, a 

major inhibitor of bone formation. 

 The inhibition of sclerostin by romosozumab leads to 

both decreased bone resorption and increased bone 

formation, thus this drug is dual-acting.



 For patients with severe osteoporosis:

 T-score of ≤-3.0 even in the absence of fractures

 T-score of ≤-2.5 plus a fragility fracture

 severe or multiple vertebral fractures

 some UpToDate experts prefer initial treatment with an anabolic agent 

(teriparatide, abaloparatide, romosozumab)

 whereas other UpToDate experts prefer initial treatment with 

bisphosphonates because of the cost of anabolic therapy, 

subcutaneous route of administration, and long-term safety concerns.



 For people meeting criteria for initiation of pharmacotherapy who have had :

 recent severe vertebral fracture, or > 1 vertebral fracture AND a T-score ≤ –2.5

 we suggest seeking advice from a consultant with expertise in osteoporosis about 

anabolic therapy (teriparatide or romosozumab). 

 Remark: “Recent fracture” is defined as a fracture occurring within the past 2 yr, and 

“severe vertebral fracture” as vertebral body height loss of > 40%. 

 Clinicians may seek advice from radiologists to clarify the degree of severity of the 

vertebral fracture. The choice of anabolic therapy may depend on affordability and 

feasibility of injection schedule.

 Conditional recommendation; high-certainty evidence (females), moderate-certainty 

evidence (males) 

Clinical practice guideline for management of osteoporosis and fracture prevention in Canada: 2023 

update



 In postmenopausal women with osteoporosis at very high risk of fracture, 

such as those with severe or multiple vertebral fractures, we recommend 

teriparatide or abaloparatide treatment for up to 2 years for the reduction of 

vertebral and nonvertebral fractures.(+++-) 

 In postmenopausal women with osteoporosis who have completed a course 

of teriparatide or abaloparatide, we recommend treatment with 

antiresorptive osteoporosis therapies to maintain bone density gains.(++--)

Pharmacological Management of Osteoporosis in Postmenopausal Women: An 

Endocrine Society* Clinical Practice Guideline. J Clin Endocrinol Metab 2019



 In postmenopausal women with osteoporosis who are at high risk for 

osteoporotic fractures, we recommend using denosumab as an 

alternative initial treatment. (++++)

 The recommended dosage is 60 mg subcutaneously every 6 months. The 

effects of denosumab on bone remodeling, reflected in bone turnover 

markers, reverse after 6 months if the drug is not taken on schedule. Thus, 

a drug holiday or treatment interruption is not recommended with this 

agent.





 “low risk” includes no prior hip or spine fractures, a BMD T-score at the 

hip and spine both above -1.0 and 10-year hip fracture risk <3% and 10-

year risk of major osteoporotic fractures <20%

 “moderate risk” includes no prior hip or spine fractures, a BMD T-score at 

the hip and spine both above -2.5, or 10-year hip fracture risk <3% or risk 

of major osteoporotic fractures <20%



 “high risk” includes a prior spine or hip fracture, or a BMD T-score at the 

hip or spine of -2.5 or below, or 10-year hip fracture risk >3%, or risk of 

major osteoporotic fracture risk >20%

 “very high risk” includes multiple spine fractures and a BMD T-score at 

the hip or spine of -2.5 or below





 women according to fracture risk category. Very high risk is assumed if one or more of the 

following criteria are met: fracture within the past 12 months ; multiple fractures have previously 

occurred ; fracture has occurred during osteoporosis therapy; fracture has occurred owing to 

medication; very low T-score (standard deviation from healthy young adults) (less than −3.0)FRAX 

risk (calculated 10-year probability of MOF) 10–30% dependent on age, or MOF >4.5% at the 

hip228–231. Risk assessment should be done by FRAX score in the absence of BMD measurement. 

In case of high or very high risk, treatment should start immediately and BMD can be measured as 

baseline reference 







Second line Therapy



 For people meeting criteria for initiation of pharmacotherapy who have 

contraindications, substantial intolerance or barriers to bisphosphonates, we suggest 

denosumab.

 Remark: Despite the benefits of denosumab, a careful assessment of indications is 

required because of the risk of rapid bone loss and vertebral fractures with delayed 

dosing or discontinuation of denosumab. 



 It is important to communicate the need for commitment to long-term 

therapy and the need to transition to alternative antiresorptive therapy if 

discontinuing denosumab.

 Denosumab may be preferred when there is a high burden of oral 

medications, gastrointestinal intolerance, contraindication to oral 

bisphosphonates or barriers to accessing intravenous zoledronic acid.

 Conditional recommendation; high-certainty evidence (females), 

moderate-certainty evidence (males)



 Contraindications/intolerance to any bisphosphonate For postmenopausal 

women at very high risk of fracture (eg, T-score of ≤-3.0 in the absence of 

fragility fracture, T-score of ≤-2.5 plus a fragility fracture, severe or multiple 

vertebral fractures), we suggest an anabolic agentes.

 Denosumab is an alternative. Among the anabolic agents, we prefer 

teriparatide or abaloparatide because of efficacy and longer-term safety data 

(particularly for teriparatide).

 Teriparatide and abaloparatide must be injected subcutaneously daily,

whereas romosozumab is injected once monthly by a health care provider.



 For postmenopausal females aged < 60 yr or within 10 yr of menopause 

initiating pharmacotherapy who prioritize alleviation of substantial 

menopausal symptoms, we suggest menopausal hormone therapy as an 

alternative option to bisphosphonate therapy. 

 Remark: The choice will also depend on individualized risks of 

menopausal hormone therapy, which consists of an estrogen dose 

equivalent of conjugated equine estrogens of 0.625 mg daily (plus 

progestogen in those with an intact uterus).

 Conditional recommendation; moderate-certainty evidence



 For patients at high risk for fracture (eg, osteoporosis by BMD in the 

absence of fragility fracture, T-score > -2.5 with a fragility fracture, single 

vertebral fracture), denosumab is a reasonable option. As discussed 

above, because of emerging concerns about an increased risk of 

vertebral fracture after discontinuation of denosumab, the need for 

identified administration of denosumab should be discussed with patients 

prior to its initiation. 



 For postmenopausal females initiating pharmacotherapy who have 

contraindications or substantial intolerance to, or who choose not to 

take other suggested therapies, we suggest raloxifene rather than no 

treatment. 

 Remark: Raloxifene should be used only in those who are not at high risk 

of venous thromboembolism.

 Conditional recommendation; moderate-certainty evidence



 In postmenopausal women with osteoporosis who are at high risk for 

osteoporotic fractures, we recommend using denosumab as an 

alternative initial treatment. (++++)

 The recommended dosage is 60 mg subcutaneously every 6 months. The 

effects of denosumab on bone remodeling, reflected in bone turnover 

markers, reverse after 6 months if the drug is not taken on schedule. Thus, 

a drug holiday or treatment interruption is not recommended with this 

agent.













Osteopenia



 ACP suggests that clinicians take an individualized approach 

regarding whether to start pharmacologic treatment with a 

bisphosphonate in females over the age of 65 with low bone 

mass (osteopenia) to reduce the risk of fractures 

 (conditional recommendation; low-certainty evidence)





 “low risk” includes no prior hip or spine fractures, a BMD T-score at the 

hip and spine both above -1.0 and 10-year hip fracture risk <3% and 10-

year risk of major osteoporotic fractures <20%

 “moderate risk” includes no prior hip or spine fractures, a BMD T-score at 

the hip and spine both above -2.5, or 10-year hip fracture risk <3% or risk 

of major osteoporotic fractures <20%







Fallow up









Decline in BMD

When the change in BMD is <5percent and the 

patient is taking the drug correctly and has no 

discernible contributing factors, we suggest 

continuing the same therapy and repeating the BMD 

two years later. 



 When the decline in BMD is ≥5 percent, we usually switch from an 

oral bisphosphonate to an IV bisphosphonate, typically zoledronic 

acid. 

 If the lack of response is related to poor absorption, switching to an 

IV preparation should result in a more favorable response. 

 Other alternatives include switching to denosumab, teriparatide, 

abaloparatide, or romosozumab.



 Remark: Inadequate response to treatment should be considered when:

 > 1 fracture or substantial bone density decline (e.g., ≥ 5%) occurs 

despite adherence to an adequate course of treatment (typically > 1 yr).

 However, fractures or bone density decline during therapy do not always 

indicate inadequate response to treatment (e.g., secondary causes of 

osteoporosis, falls, BMD imprecision errors)



When there is inadequate response or ongoing 

substantial concern for fracture during 

bisphosphonate therapy, good practice includes 

extending or switching therapy, reassessing for 

secondary causes and seeking advice from a 

consultant with expertise in osteoporosis, if needed. 



 Fracture while taking bisphosphonates – For postmenopausal women with 

severe osteoporosis (T-score of ≤-2.5 plus a fragility fracture) who continue 

to fracture after one year of bisphosphonate therapy, we suggest 

discontinuing the bisphosphonate and switching to teriparatide. 



Duration and sequence of therapy



 Low risk for fracture – For patients at low risk for fracture in the near future 

(eg, stable bone mineral density [BMD], no previous vertebral or hip 

fractures), we suggest discontinuing the drug (after three years for 

zoledronic acid, five years for alendronate)



 High risk for fracture – For patients at highest risk for fracture (history of 

osteoporotic fracture before or during therapy, T-score below -3.0 in the 

absence of fractures) who are taking alendronate or risedronate, we 

suggest continuing therapy for up to 10 years as clinical trial data show 

maintenance of BMD and fracture benefit  with no increased risk of 

adverse events .

 For similar women treated with zoledronic acid, we would continue 

therapy up to six years. 



Length of holiday



 We typically restart bisphosphonates within the five years of the drug 

holiday when any of the following occur:

 Reproducible bone loss (approximately 5 percent) on at least two dual-

energy x-ray absorptiometry (DXA) measurements taken at least two years 

apart, using the same make and model DXA scanner.

 Evidence of bone loss on one DXA measurement at the spine and the hip



Denosumab



 There are few data on the ideal duration of denosumab therapy or on 

sequential therapy with other osteoporosis agents. 

 The FREEDOM (Fracture Reduction Evaluation of Denosumab in 

Osteoporosis Every 6 Months) extension trial showed maintenance of BMD 

with continued use for ten years.



Sequential osteoporosis therapy 

 Oral alendronate has been shown to maintain bone density after 

discontinuation of denosumab .

 It can be initiated six months after the last denosumab dose and should be 

continued for at least one to two years .



 Intravenous zoledronic acid would also likely be effective and 

may be more convenient for some patients. However, the 

optimal timing and frequency of administration are still 

uncertain. 



 If a decision has been made to administer zoledronic acid to prevent bone 

loss after discontinuation of denosumab, we give the infusion (5 mg) six to 

seven months after the last dose of denosumab and measure a fasting 

serum C-telopeptide (CTX) three and six months after the infusion .

 Some patients may require a second infusion of zoledronic acid (5 mg) 

three to six months after the first infusion.(eg, if serum CTX is >350 pg/mL)



 We generally avoid sequential treatment with anabolic therapy (eg, 

teriparatide, romosozumab) if denosumab was administered first 

particularly after a long course (eg, >3 to 4 years) of denosumab.

 Anabolic treatment should precede rather than follow denosumab 

therapy.







Combination therapy…



 We suggest not using PTH/PTHrP analog therapy in combination 

with other osteoporosis agents. There are no data to suggest a 

benefit.



 Studies investigating the effect of combining an antiresorptive 

with an osteoanabolic treatment have led to conflicting results.

 An early combination of PTH(1–84) and alendronate was not 

associated with higher BMD increases than either treatment 

alone in postmenopausal women with osteoporosis.

 Parallel alendronate use seemed to impair a potential 

osteoanabolic effect.





 PTH analog plus bisphosphonates – Several trials have reported 

that PTH analog therapy plus alendronate (either started 

concurrently or six months prior to PTH analog) resulted in no 

additional benefit.



 By contrast, the combination of risedronate and 

teriparatide increased BMD at the lumbar spine and 

the femoral neck in men with osteoporosis and 

provided higher BMD increases at the total hip than 

either treatment alone.



 When comparing the effect of zoledronic acid once yearly and 

teriparatide daily versus either agent alone on BMD and BTMs in 

postmenopausal women with osteoporosis, teriparatide

increased spine BMD more than zoledronic acid and zoledronic 

acid increased hip BMD more than teriparatide. A combination 

therapy provided the largest, most rapid increments, when both 

spine and hip sites were considered.



 In a combination treatment of teriparatide and denosumab in 

postmenopausal women with osteoporosis, a superior increase in 

BMD at the femoral neck, total hip and spine was shown 

compared with either drug alone.



 Of note, none of these studies was powered to investigate 

possible effects on fracture risk; however, the combination 

therapy of teriparatide with zoledronic acid was associated with 

a reduction in fractures compared with zoledronic acid alone, 

but no difference was observed for teriparatide with zoledronic 

acid when compared with teriparatide alone.



 PTH analog plus denosumab – Combination therapy with a PTH 

analog and denosumab appears to increase BMD to a greater 

extent than either therapy alone, although fracture data are 

unavailable and optimal consolidation strategies following 

treatment have not been determined. 



The Treatment Gap in Osteoporosis Is a Worldwide 

Problem



 the GLOW study demonstrated that over 80% of women with a 

fragility fracture did not receive osteoporosis treatment .

 In another international prospective study of 1795 patients who 

sustained a low trauma hip fractures in ten countries (Australia, 

Austria, Estonia, France, Italy, Lithuania, Mexico, Russia, Spain, 

and the UK), just 27% were prescribed anti-osteoporosis therapy 

after the hip fracture.





Thank you


