
Clinical Guidance on the Sequential and Combined Use of Anti-resorptive and 
Anabolic Agents for the Prevention and Treatment of Osteoporosis 

 
The purpose of this guidance is provide-evidence based criteria-for-use for the selection of 
pharmacotherapy to prevent and treat osteoporosis.  Anti-resorptive agents are bisphosphonates and 
denosumab, and anabolic agents are teriparatide and abaloparatide. Osteoporosis is considered to be 
severe when the patient’s T-scores is < -3.0 or their T-score < -1.5 with evidence of >2 mild vertebral 
fractures or >1 moderateb vertebral fractures or other nontraumatic osteoporotic or fragility fracture.1-3 
Mild vertebral fractures (Grade 1) consist of ~20-25% decrease in anterior middle and/or posterior 
vertebral height and reduction of area 10-20%.4  Moderate vertebral fractures (Grade 2) consist of ~25-
40% decrease in height and 20-40% decrease in area.4  A fragility fracture is defined by the World Health 
Organization as "a fracture caused by injury that would be insufficient to fracture a normal bone...the 
result of reduced compressive and/or torsional strength of bone".5  Clinically, a fragility fracture may be 
defined as a fracture "...that occurs as a result of a minimal trauma, such as a fall from a standing height 
or less, or no identifiable trauma".6  

Treatment-Naive Patients 

General Guidance for all treatments: 
• The patient’s total daily dietary and supplemental calcium intake is 1000 to 1200 mg/day.7, 8 
• Patient’s with osteopenia have a 25-hydroxyvitamin D concentration >20 ng/mL AND an active 

prescription for cholecalciferol (Vitamin D 3 ) or ergocalciferol (vitamin D 2 ) to prevent deficiency 
when indicated. 

• Patient’s with osteoporosis have a 25-hydroxyvitamin D concentration >30 ng/mL AND an active 
prescription for cholecalciferol (Vitamin D3) or ergocalciferol (vitamin D2) to prevent deficiency 
when indicated.9, 10  Patients are not required to have a 25-hydroxyvitamin D concentration >30 
ng/mL to initiate treatment. 

• T-scores are based on DXA scan at the lumbar spine or hip, or distal radius (when other sites are not 
reliable), with repeat scans performed at the same anatomical site on the same DEXA machine. 

• Consider referring patients with a T-score < -1.5 with evidence of >2 mild vertebral fractures or >1 
moderate vertebral fractures or other nontraumatic osteoporotic fracture (e.g., hip or Colle’s 
fracture) or a T-score < -3.0 to the local osteoporosis specialist for consultation and treatment plan 
or management. 

Oral Bisphosphonates 
The oral bisphosphonates are the first choice for treatment naïve patients without a history of 
osteoporotic fracture. Once-weekly oral alendronate is on the VA National Formulary and is the primary 
agent for osteoporosis prevention and treatment in treatment-naïve patients.  Once-weekly alendronate 
should be prescribed to the following patients: 
• Have a T-score <-2.5, i.e., osteoporosis, or who have experienced a fragility fracture (independent of 

T-score).11, 12     
OR 

• Have a T-score <-1.0 with no evidence of an osteoporotic fracture and a10-year probability of hip 
fracture is > 3%, or a FRAX 10-year probability of major osteoporotic fracture of > 20%.  Note: some 
younger patients may not meet the FRAX criteria because of their age.11, 12 
 
AND 
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• Have a creatinine clearance (CrCl) >35 mL/min, AND  
• Have no gastrointestinal, swallowing, or other conditions that contradict or complicate oral 

administration.  

Zoledronic Acid 
Intravenous zoledronic acid should be reserved for patients with a CrCl >35 mL/min who meet one of 
the following: 
• Are unable to take an oral bisphosphonate.  

AND 
• Have a T-score <-2.5, i.e., osteoporosis, or who have experienced a fragility fracture (independent of 

T-score). 11, 12       OR 
• Have a T-score <-1.0 with no evidence of an osteoporotic fracture and a10-year probability of hip 

fracture is > 3%, or a FRAX 10-year probability of major osteoporotic fracture of > 20%. Note: some 
younger patients may not meet the FRAX criteria because of their age. 11, 12, 13     
OR   

• Zoledronic acid may be a reasonable choice for patients with a T-score <-3.0.1  (Consider referral to 
the local osteoporosis expert for consultation and treatment planning, or management.) 

OR 
• Independent of T-score, evidence of >2 mild vertebral fractures or >1 moderate vertebral fractures 

or other nontraumatic osteoporotic fracture, e.g., hip or Colle’s fracture, regardless of ability to take 
an oral bisphosphonate.14, 15 (Consider referral to the local osteoporosis expert for consultation and 
treatment planning, or management.) 

OR 
• Zoledronic acid is advised for patients who have had an osteoporotic-related hip fracture within the 

past 90 days after ruling out other bone pathology, e.g., multiple myeloma and bone metastises.17 
OR 

• A diagnosis of Paget’s disease18 

Denosumab 
Subcutaneous denosumab should be reserved for the following patients:   
• Are unable to take a bisphosphonate.  

AND 
• Have a T-score <-2.5, i.e., osteoporosis, or who have experienced a fragility fracture (independent of 

T-score).11, 12   OR 
• Have a T-score <-1.0 with no evidence of an osteoporotic fracture and a10-year probability of hip 

fracture is > 3%, or a FRAX 10-year probability of major osteoporotic fracture of > 20%. Note: some 
younger patients may not meet the FRAX criteria because of their age. 11, 12    

 
OR 

 
• Independent of T-score, evidence of >2 mild vertebral fractures or >1 moderate vertebral fractures 

or other nontraumatic osteoporotic fracture, e.g., hip or Colle’s fracture, and a CrCl <35 mL/min or 
unable to take zoledronic acid.14, 15 (Such patients should be referred to their local osteoporosis 
expert for consultation and treatment planning, or management.) 
OR 

• Denosumab may be an appropriate choice for patients with a T-score <-3.0 independent of 
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fracture history.1 (Consider referral to the local osteoporosis expert for consultation and treatment 
planning, or management). 
 

• Denosumab should not be abruptly discontinued unless replaced by a bisphosphonate (See 
Treatment Duration and Treatment Holiday). 

Anabolic Agents: Teriparatide and Abaloparatide 
Subcutaneous teriparatide and abaloparatide should be reserved for patients with severe osteoporosis 
in whom an increase in bone mineral density is paramount to sustained risk reduction for osteoporotic 
fracture, or for patients who cannot take a bisphosphonate or denosumab.  Use of the drug for more 
than 2 years during a patient’s lifetime is not recommended.  Use for more than 2 years during a 
patient’s lifetime should only be considered if a patient remains at or has returned to having a high risk 
for fracture.   

• A T-score < -3.0 regardless of fracture history for whom zoledronic acid or denosumab is 
deemed inappropriate or insufficient.1 (Consider referral to the local osteoporosis expert for 
consultation and treatment planning, or management.) 

Treatment Experienced Patients 

General Guidance for All Treatments 
• The patient’s total daily dietary and supplemental calcium intake is 1000 to 1200 mg/day.1 
• Patient’s with osteopenia have a 25-hydroxyvitamin D concentration >20 ng/mL AND an active 

prescription for cholecalciferol (Vitamin D 3 ) or ergocalciferol (vitamin D 2 ) to prevent deficiency 
when indicated. 

• Patients with osteoporosis have a 25-hydroxyvitamin D concentration >30 ng/mL AND an active 
prescription for cholecalciferol (Vitamin D3) or ergocalciferol (vitamin D2) to prevent deficiency 
when indicated. 9, 10 Patients are not required to have a 25-hydroxyvitamin D concentration >30 
ng/mL to initiate treatment. 

• T-scores are based on DXA scan at the lumbar spine, or hip, or distal radius (when other sites are not 
reliable), with repeat scans performed at the same anatomical site on the same DEXA machine. 

• Consider referring patients with a T-score < -1.5 with evidence of >2 mild vertebral fractures or >1 
moderate vertebral fractures or other nontraumatic osteoporotic fracture (e.g., hip or Colle’s 
fracture) or a T-score < -3.0 should to the local osteoporosis specialist for consultation and 
treatment plan or management. 

Oral Bisphosphonates 
Patients who experience an osteoporotic fracture within 2 years after starting an oral bisphosphonate 
should be assessed for adherence, malabsorption, and have any issues addressed; consultation with the 
local osteoporosis expert is advised. The decision whether to continue to treat with an oral 
bisphosphonate is based on the patients risk for fracture (T-score and fracture history) and response to 
existing or previous treatment. Consider discontinuing oral bisphosphonates after 5 or 10 years of 
treatment (See Treatment Duration and Drug Holiday).   
 
1. Oral bisphosphonates should be continued if after >2 years the patient’s: 

• Tolerating the medication  AND 
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• Bone mineral density (BMD) has remained stable without a clinically significant loss (a decrease 
>3% or locally calculated value based on precision analysis of local DEXA) or has increased in the 
absence of an osteoporotic fracture  AND 

• T-score is  > -3.0 at the femoral neck, lumbar spine, or distal radius (when other sites are not 
reliable)  AND 

• CrCl >35 mL/min AND 
• Adherence has been >80%; if not, institute local measures to improve adherence and repeat 

DXA scan after 2 years.  If adherence cannot be increased, then consider zoledronic acid or 
denosumab. 

 
2. An oral bisphosphonate is advised for patients who have completed a course of treatment with an 

anabolic agent. There is some evidence that starting the anti-resorptive in the last six months of 
anabolic therapy may provide additional benefits, but this finding needs confirmation.21-23 

Zoledronic Acid 
Intravenous zoledronic acid should be reserved for patients with a creatinine clearance (CrCl) >35 
mL/min who meet one of the following: 
• Consider switching to zoledronic acid for patients who have a T-score > -3.0 but have experienced an 

osteoporotic fracture after >2 years on an oral bisphosphonate even if their BMD has remained 
stable without a clinically significant loss (a decrease of >3%). 

• Zoledronic acid is advised for patient’s whose BMD has decreased >3% and who have a T-score > -
3.0 after >2 years while on an oral bisphosphonate regardless of fracture status. 

• Zoledronic acid can be considered for patients with a T score < -3.0 after >2 years on an oral 
bisphosphonate regardless of fracture status. 

• Zoledronic acid is advised for patients who cannot take an oral bisphosphonate and have completed 
a course of treatment with an anabolic agent. 

• Zoledronic acid is advised for patients who have had an osteoporotic-related hip fracture within the 
past 90 days after ruling out other bone pathology, e.g., multiple myeloma and bone metastases. 

 

Denosumab 
Subcutaneous denosumab should be reserved for a patient with a CrCl <35 mL/min or who cannot take 
a bisphosphonate and one of the following: 
• Consider denosumab for patients who have a T-score > -3.0 but have experienced an osteoporotic 

fracture despite previous treatment with a bisphosphonate even if their BMD has remained stable 
without a clinically significant loss (a decrease of >3%).  

• Denosumab should be considered for patient’s whose BMD has decreased >3% and T-score > -3.0 
after >2 years despite previous treatment with a bisphosphonate regardless of fracture status. 

• Denosumab can be considered for patients with a T score < -3.0 after >2 years on an oral 
bisphosphonate regardless of fracture status for whom a bisphosphonate is no longer appropriate. 

• Denosumab is advised for patients who cannot take a bisphosphonate who have completed a course 
of treatment with an anabolic agent. 

Anabolic Agents: Teriparatide and Abaloparatidea 

Subcutaneous teriparatide and abaloparatide should be reserved for patients with severe osteoporosis 
in whom an increase in bone mineral density is paramount to sustained risk reduction for osteoporotic 
fracture, or for patients who cannot take a bisphosphonate or denosumab.  Use of the drug for more 
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than 2 years during a patient’s lifetime is not recommended.  Use for more than 2 years during a 
patient’s lifetime should only be considered if a patient remains at or has returned to having a high risk 
for fracture. 

• Patients who despite treatment with a bisphosphonate or denosumab have continued to lose 
BMD, experienced an osteoporotic fracture, or have a T-score of < -3.0.3 (Consider referring 
patients with a T-score <-3.0 the local osteoporosis expert for consultation and treatment 
planning, or management.)  

aAbaloparatide has not been studied in men or for drug-induced osteoporosis. 

Sequencing and Combination Pharmacotherapy 
Sequencing refers to switching a patient from zoledronic acid or denosumab to the other or to an oral 
bisphosphonate or anabolic agent and which treatment a patient receives after up to 2 years of an 
anabolic agent. 

• It is advised that any patient who receives a course of an anabolic agent be started on an oral 
bisphosphonate, zoledronic acid, or denosumab immediately thereafter.   There is some 
evidence that starting the anti-resorptive in the last six months of anabolic therapy may provide 
additional benefits, but this finding needs confirmation. 

•  It is advised that patients who are taking denosumab but require treatment with an anabolic 
agent continue with denosumab during the course of anabolic treatment to prevent bone 
resorption. 

• There is evidence that combining a bisphosphonate with an anabolic may not result in the 
anticipated gains in BMD. 

Treatment Duration and Treatment Holiday2,11 

• Consider discontinuing oral bisphosphonates after 5 or more years of treatment if the patient 
did not have a hip, spine, or multiple other osteoporosis fractures before or during therapy AND  
their hip T-score is > -2.5 or they are not at high fracture risk (e.g., age <70 years, FRAX below 
threshold or other strong risks).  This is a risk: benefit decision.  Reassess every 2-3 years. 

• Consider continuing oral bisphosphonates for up to 10 years (cumulative), or change to an 
alternative treatment, in patients who after 5 or more years of treatment had a hip, spine or 
multiple other osteoporosis fractures before or during therapy AND their hip T-score is < -2.5 or 
they are at high fracture risk (e.g., age >70 years, FRAX above threshold or other strong risks).  
Reassess every 2-3 years. 

• Consider discontinuing zoledronic acid after 3 or more years of treatment if the patient did not 
have a hip, spine, or multiple other osteoporosis fractures before or during therapy AND  their 
hip T-score is > -2.5 or they are not at high fracture risk (e.g., age <70 years, FRAX below 
threshold or other strong risks).  This is a risk: benefit decision.  Reassess every 2-3 years. 

• Consider continuing zoledronic acid for up to 6 years (cumulative), or change to an alternative 
treatment, in patients who after 5 or more years of treatment had a hip, spine or multiple other 
osteoporosis fractures before or during therapy AND their hip T-score is < -2.5 or they are at 
high fracture risk (e.g., age >70 years, FRAX above threshold or other strong risks).  Reassess 
every 2-3 years. 

• Denosumab should be continued indefinitely as discontinuation will result in a rapid loss in BMD 
and potentially increased fracture risk unless it is replaced by a bisphosphonate or an anabolic 
agent.13   
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• Teriparatide and abaloparatide use for more than 2 years during a patient’s lifetime is not 
recommended due to concerns of osteosarcoma.  Use for more than 2 years during a patient’s 
lifetime should only be considered if a patient remains at or has returned to having a high risk 
for fracture.  It is advised that any patient who receives a course of an anabolic agent be started 
on an oral bisphosphonate, zoledronic acid, or denosumab immediately thereafter.   There is 
some evidence that starting the anti-resorptive in the last six months of anabolic therapy may 
provide additional benefits, but this finding needs confirmation.19-21 

Treatment and Prevention of Surgical/Drug-induced Osteoporosisa 

Oral bisphosphonates are the primary choice to the treatment and prevention of osteoporosis 
secondary to surgery or drug-induced osteoporosis.  Zoledronic acid, denosumab and anabolic agents 
should generally be reserved for patients with severe osteoporosis based on T-score and fracture 
history, and on renal function, i.e., CrCl <35 mL/min, as outlined above.  Drug holidays are not 
recommended for patients taking a bisphosphonate for drug-induced osteoporosis. 

2017 American College of Rheumatology Guideline for the Prevention and Treatment of 
Glucocorticoid-induced Osteoporosis22 

The American College of Rheumatology recommends that all adults taking prednisone >2.5 mg/day (or 
equivalent) for > 3months have optimal intake of calcium (1000 – 1200 mg/day) and vitamin D 3  (600-
800 IU/day) along with lifestyle modifications (balanced diet, maintaining weight in the recommended 
range, smoking cessation, regular weight-bearing, or resistance training, limiting alcohol intake to 1-2 
drinks/day). 

Patients who, in addition to calcium, vitamin D and lifestyle modifications, should be treated with a 
bisphosphonate or an anabolic agenta,b if they meet one of the following: 

• Age < 40 years with a 
o History of osteoporosis fracture (s)       OR 
o Z –score <-3.0 at hip or spine and prednisone >7.5 mg/day  OR 
o > 10%/year loss of BMD at hip or spine and prednisone >7.5 mg/day   OR 
o Very high dose of glucocorticoid (>30 mg/day and cumulative dose of >5 gm in the past 

year). 
• Age > 40 years 

o History of osteoporosis fracture (s)       OR 
o Men > 50 years and postmenopausal women with T-score < 2.5 at the hip or spine   OR 
o Glucocorticoid-adjusted FRAX 10-year risk for major osteoporotic fracture > 10%      OR 
o Glucocorticoid-adjusted FRAX 10-year risk for hip fracture > 1%      OR 
o Exposure to an equivalent daily dose of prednisone > 30 mg and a cumulative dose of > 

5 gm in the past year. 
• For women of childbearing potential, the benefits and risk of osteoporosis treatment must be 

carefully weighed (see below). 

a Abaloparatide has not been studied in men or for drug-induced osteoporosis including glucocorticoid-induced osteoporosis. 
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b Denosumab should be reserved for patients who cannot take a bisphosphonate or teriparatide. 

Patient’s receiving pharmacologic androgen deprivation therapy (ADT) or have undergone 
orchiectomy, or an aromatase inhibitor for breast cancer 

• Daily intakes of calcium 1000 – 1200 mg and vitamin D 3  800 – 1000 IU are recommended 
• Treatment with zoledronic acid or denosumab is indicated for men without bone metastases 

being treated with long-term ADT with a 10-year probability of hip fracture is >3% or the 10-year 
probability of a major osteoporotic fracture is >20%. 

Patients receiving antiestrogen therapy (surgical or chemical ovarian ablation, aromatase inhibitor 
therapy, or tamoxifen for pre-menopausal women) or chemotherapy-induced ovarian dysfunction 

• Osteoclast inhibition with either bisphosphonates or denosumab is recommended for women 
with early breast cancer and treatment-related bone loss 

• Daily intake of calcium 1000 – 1200 mg and vitamin D 3  800 – 1000 IU  is recommended 
• For premenopausal women, initiate anti-resorptive therapy after conservative measures in high-

risk patients (Z score of -2.5 or lower or history of fracture due to low BMD) 
• For post-menopausal women on aromatase inhibitor therapy, screen for fracture risk and add 

anti-resorptive therapy after modifications in nutrition, exercise, and lifestyle 

Antiepileptic Drugs and Osteoporosis Prevention and Treatment 

 There are no clinical practice guidelines on the prevention or treatment of bone loss secondary to 
antiepileptic drugs (AEDs).  Both enzyme-inducing AEDs (e.g., phenytoin, carbamazepine, oxcarbazepine, 
and topiramate at a dose >200 mg) and nonenzyme-inducing AEDs (e.g., (valproate, levetiracetam, 
lamotrigine, zonisamide and topiramate at a dose<200mg) are thought to affect bone loss by 
accelerating vitamin D metabolism or inducing hypocalcemia and stimulating parathyroid hormone, 
respectively.  The following recommendations apply to patients who have been or are expected to be 
treated with AEDs for >2 years:23, 24 

• All patients should receive calcium supplementation of 1000-1500 mg/day and vitamin D 3  
supplementation of 500 – 750 IU/day sufficient to increase vitamin concentrations to > 20 ng/mL. 

• Patients who are at risk for osteoporosis fracture or have had previous osteoporosis fracture should 
receive an oral bisphosphonate or alternative as appropriate. 

Osteoporosis Prevention and Treatment in Premenopausal Women  

Women of Child-bearing Potential Who Are Not Pregnant 
 

• Lifestyle modifications including adequate daily intake of calcium (1000 mg) and vitamin D 3  (600 
IU), smoking cessation, regular weight-bearing or resistance training, limiting alcohol intake to 1-
2 drinks/day and maintaining weight in the recommended range.  

• Bisphosphonates have long terminal half-lives, storage in bone, and recirculation during bone 
remodeling after their discontinuation has raised concern about their use even before 
pregnancy.  Consider the potential for future pregnancy when prescribing any osteoporosis 
treatment to women of childbearing potential.  
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Women who are Pregnant 
Anti-resorptive and anabolic agents should be used during pregnancy only if benefits outweigh risks.  
Based on animal data, bisphosphonates, denosumab, or teriparatide may cause fetal harm if 
administered during pregnancy.  Bisphosphonates long terminal half-lives, storage in bone, and 
recirculation during bone remodeling after their discontinuation has raised concern about their use even 
before pregnancy.  Consider the potential for future pregnancy when prescribing any osteoporosis 
treatment to women who are pregnant. 
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