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OSTEOPOROSIS
Osteoporosis is a skeletal disorder characterized by an imbalance between bone
formation and resorption, leading to low bone mass, disruption of bone
microarchitecture and skeletal fragility, with resultant decreased bone strength and
increased risk of fractures.
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STATISTICS/ IMPORTANCE
• More than 9.9 million Americans have osteoporosis; 43.1 million have low
bone density.
• Osteoporosis causes 8.9 million fractures annually, resulting in an
osteoporotic fracture every 3 seconds.
• 1 in 3 women and 1 in 5 men over age 50 will experience an osteoporotic
fracture.
• Osteoporosis is asymptomatic until the occurrence of a fracture.

Wright NC et al, J Bone Miner Res, 2014
Bone Health and Osteoporosis; A report of
the Surgeon General, US, 2004

4

STATISTICS/ IMPORTANCE
• Hip fractures are associated with an 8-36% excess mortality within the first
year; approximately 20% patients require long term nursing care; only 40%
patients fully regain pre-fracture level of independence.
• Cost of care expected to rise to 25.3 billion by 2025.
• Only 23% of women age 67 or older who have an osteoporosis-related
fracture receive either a BMD test or a prescription for a drug to treat
osteoporosis in the 6 months after the fracture.

Burge R et al, J Bone Miner Res, 2007
National Committee for Quality Assurance, 2015

5

CLINICIAN’S GUIDE TO PREVENTION AND
TREATMENT OF OSTEOPOROSIS
• Calcium intake 1000-1200 mg/day.

•

• Vitamin D 800-1000 IU/day.
• Weight bearing and muscle
strengthening exercises.

•

• Risk factors for falls.

•

• Smoking cessation and alcohol.
• Measure height annually.
• Secondary causes of OP.
• Osteoporosis
o T score <-2.5 at LS or TH/ FN.
o Hip fracture with/ without BMD.
o Vertebral, humerus, pelvis, distal
forearm fracture with osteopenia.
o FRAX
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•

•

BMD testing in women >65
years, men >70 years.
BMD testing over 50 years
based on risk factor profile.
Vertebral imaging in women
>70 years and men >80 years
with osteopenia.
BMD testing 1-2 years after
initiation of therapy and every
2 years thereafter.
Pharmacotherapy if T score <2.5, or if FRAX in treatment
range (>3% hip fracture, >20%
major osteoporotic fracture).
Cosman F et al, Osteoporos Int, 2014
National Bone Health Alliance, 2014

CASE

A 67 year old woman presents to your office for follow up for
osteoporosis after her recent DXA. She has received 5 years of
alendronate therapy, takes a daily calcium and vitamin D supplement,
does yoga 3 times a week and tries to walk almost daily. BMD is
stable with lowest T score -2.7. She wants to discuss her medication
options going ahead.
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BISPHOSPHONATES AND FRACTURE REDUCTION
• Mainstay of osteoporosis therapy.
• Updated meta-analysis of 24 RCTs.
• Bisphosphonate efficacy for fracture risk reduction
o osteoporotic fracture OR 0.62.
o vertebral fracture OR 0.55.
o non vertebral fracture 0.73.

Byun et al, J Bone Metab, 2017

8

“DRUG HOLIDAY”

• Concern of safety of long term therapy.
• Bisphosphonates have long terminal half life due to affinity to
hydroxyapatite.
• Incorporated into the skeleton and maintain anti-resorptive effect after
discontinuation of therapy.
• Low fracture risk patients are potential candidates for bisphosphonate
therapy “holiday”; benefits for continuing therapy outweighs risk in high
risk patients (BMD in osteoporosis range or previous fragility fracture).

McLung et al, Am J Med, 2013
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BISPHOSPHONATE ASSOCIATED BONE EVENTS

Adler RA et al, J Bone Miner Res, 2015
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DRUG HOLIDAY
• Consider drug holiday after 3-5 years of
therapy.
• Major consideration is OP fracture before or
during therapy.
• Fracture during therapy; assess adherence,
r/o secondary causes.
• Reassess with new risk factors; endocrine
disease, glucocorticoid therapy.
• Bone turnover markers unreliable predictors
for AFF or ONJ.
• MRONJ position paper by AAOMS – do not
recommend routine discontinuation of BP
therapy for invasive dental procedures.
Adler RA et al, J Bone Miner Res, 2015
Ruggiero SL et al, MRONJ Position Paper, 2014
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CASE
A 67 year old woman presents to your office for follow up for
osteoporosis after her recent DXA. She has received 5 years of
denosumab therapy, takes a daily calcium and vitamin D
supplement, does yoga 3 times a week and tries to walk almost
daily. BMD is stable with lowest T score -2.7. She wants to discuss
her medication options going ahead.
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DRUG HOLIDAY
• Not applicable to reversible non-bisphosphonate treatments including selective estrogen receptor
modulators, denosumab or parathyroid hormone analogues.
• Cessation of therapy results in reversal of beneficial effect with decrease in bone mineral density
(BMD) and rise in bone turnover markers (BTM).

Miller PD et al, Bone, 2008
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DENOSUMAB FOLLOW UP
• 8 year denosumab therapy with parent and extension
study.
• Additive positive effect of denosumab for 8 years of
therapy, with decrease in BMD at LS spine and TH
with cessation of therapy.
• One year follow up – decrease in BMD 6.7% at LS
spine, 6.6% at TH.
• Increased risk of vertebral fractures
“rebound”phenomenon.
• Suggested transitioning to bisphosphonate therapy.

McLung MR et al, Osteoporos Int, 2017
Zanchetta MB et al, Osteoporos Int, 2018
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DRUG HOLIDAY

• Oral bisphosphonates after 5 years, IV after 3 years.
• Assess risks. Restart if new risk factors, fracture, significant drop
in BMD.
• Typically maximum drug holiday of 5 years, if T score <-2.5.
(FRAX typically not calculated with recent BP use).
• No drug holiday for non-bisphosphonate anti-resorptive
therapies due to reversible effect.
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CASE
A 67 year old woman presents to your office for follow up for osteoporosis after her recent
DXA. She has received 5 years of denosumab therapy, takes a daily calcium and vitamin D
supplement, does yoga 3 times a week and tries to walk almost daily. DXA shows BMD highest
BMD drop of 5.2% at TH with T score of -3.2. She is a very active person and is concerned about
her fracture risk, and wants to discuss her medication options.
A 67 year old woman comes to your office for follow up for osteoporosis. She has completed 2
years of teriparatide and follow up DXA shows a slight improvement in BMD. She wants to know
if she can stop her medications since there has been improvement in her BMD and she prefers
to takes as few medications as possible.
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SEQUENTIAL THERAPIES
• Drop in BMD with bisphosphonates? BP  denosumab. STAND trial –
denosumab after alendronate.
• Increased BMD with denosumab post zolendronic acid, TPTD.
• Follow up after denosumab  BP?
• Drop in BMD with denosumab  anabolic therapy?
• Anabolic therapy after anti-resorptive therapy

Kendler DL et al, J Bone Miner Res, 2010
Leder BZ et al, Bone, 2017
Tsourdi E et al, Bone, 2019
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ANABOLIC THERAPY AFTER
BISPHOSPHONATES
• Anti-resorptives (AR) mainstay of therapy, bisphosphonates often first line of
therapy.
• Prior BP use may influence response to anabolic therapy; more pronounced
with BPs with longer skeletal half lives.
• EUROFORS – substudy looking at 24 months of TPTD after anti-resorptive
therapy; larger BMD gains 3.8% vs 2.3% at TH in AT naïve patients. Early
decrease (6 months) in BMD not noted in treatment naïve patients.

Obermayer-Pietsch et al, J Bone Miner Res, 2008
Miller PD et al, J Clin Miner Res, 2008
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ANABOLIC THERAPY AFTER DENOSUMAB
• DATA Switch – preplanned extension of DATA.
• TPTD: denosumab: both. Combination therapy led to most significant gains in
BMD, but discontinuation leads to rapid bone loss.

Leder BZ et al, Lancet, 2015
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ANABOLIC THERAPY AFTER DENOSUMAB
• D  T group with least gain in BMD at both
trabecular and cortical bone.
• Bone loss especially 6-12 months after switch
with increase in bone turnover markers (>200%).
• TPTD stimulation of dormant osteoclasts in
whom RANKL inhibition has been sustained.
• May be best to avoid; significantly increased risk of
fractures at switch point.

Leder BZ et al, Lancet, 2015
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ANABOLIC THERAPY AFTER BISPHOSPHONATES –
ROMOSOZUMAB
• Randomized phase III open label, romosozumab
monthly vs TPTD daily.
• Prior bisphosphonate use 3 years.
• Change in BMD at TH romosozumab v/s TPTD 2.6% vs
-0.6%.
• Percent BMD change at TH, FN, LS significantly greater
in romosozumab.
• Not powered to assess difference in fracture risk.
• Potential option for patients transitioning from
bisphosphonate therapy.
Langdahl BL al, Lancet, 2017
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SEQUENTIAL THERAPIES

• Antiresorptive therapy after anabolic therapy?
• Discontinuation of TPTD results in quick reversal of BMD gains. BTMs
typically return to pretreatment levels.
• Several studies showing efficacy of anti-resorptives after anabolic therapy.
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PATH YEAR 2
• PTH and alendronate, combination therapy and
sequential therapy.
• P-A, PA-A, P-p, A-A.
• P-A significant additional increase in BMD at LS
spine (4.9%) and TH (3.6%).
• P-p significant decrease in BMD at LS spine
(~10%).
• Not powered to assess fracture risk; one year
of PTH therapy.
• Consistent with data supporting use of
antiresorptive therapy after PTH.
Black EM et al, N Eng J Med, 2005
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DATA SWITCH
• Denosumab vs TPTD vs combination therapy for
24 months, followed by change in therapy for 24
months
• T  D further increased BMD at all sites; 18.3%
LS, 6.6% TH, 8.3% FN.
• Higher gains in TD group at 24-48 month
analysis.
• Bone resorption more quickly suppressed than
bone formation with resultant bone mass accrual.

Leder BZ et al, Lancet, 2015
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ACTIVEXTEND
• ABL followed by 24 months of ALN. ABL
 ALN vs PBO  ALN.
• Primary - New vertebral fractures risk
reduction.
• Secondary – substantial increase in BMD at
43 months.
• Positive effects of ABL were maintained on
ALN.
• Prompt reduction in fracture risk and
increase in BMD can be sustained with
ALN.
Bone HG et al, J Clin Endocrinol Metab, 2018
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ARCH – ALENDRONATE POST ROMOSOZUMAB
• Romosozumab vs alendronate 12 months 
open label ALN 12 months.
o 48% risk reduction at 24 months for
vertebral fractures 6.2% vs 11.9%
o 19% risk reduction for nonvertebral
fractures – not significant
o 38% risk reduction for hip fractures.
o Significant increase in BMD in all areas.
• Rapid increase within 6 months, lower
fracture risk within 1 year.
• Differences maintained on ALN, with plateau
in BMD.
Saag KG et al, N Engl J Med, 2017
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FRAME EXTENSION
• 12 month extension after 24 months of
FRAME trial; continued denosumab.

66

• Significant decrease in all fractures.
• Quick BMD rise, continued through 2
years of denosumab. 10% LS, 5.2% TH,
4.8% FN.
• Rebuilding bone mass and improved
architecture results in fewer fractures
after transition.
• Particularly beneficial for patients with
recent fractures or high risk.
• Need further follow up/ therapy.
Lewiecki EM et al, J Bone Miner Res, 2018
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SEQUENTIAL THERAPIES
• Anabolic therapy may be used after bisphosphonate therapy. Positive gains with
TPTD despite blunted effect; positive gains with romosozumab.
• Denosumab followed by TPTD may be best avoided.
• Anabolic therapies decrease fracture risk and increase BMD quickly but can
only be used for a limited time; positive gains quickly reversed after stopping.
• Follow up anti-resorptive therapy not only maintains BMD gains but can
further increase BMD and decrease fracture risk.
• Anabolic therapy should be followed by anti-resorptive therapy.
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CASE
67 year old female comes for follow up for osteoporosis. She is on teriparatide for the past
18 months and presents today with back pain and concern over new vertebral fracture. Her
lowest T score is -4.2 at LS, FN is -3.2. She takes her calcium and vitamin supplementation as
recommended. She is upset she has sustained a fracture despite being on therapy and wants
to discuss if there are further interventions she can consider for her therapy.
• Combination therapy? Need for stronger risk reduction.
• Early studies investigation combination therapy showed no significant additional benefit.
Involved use of estrogen or SERMs, lacked comparison groups and were short duration.
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PARATHYROID HORMONE AND ALENDRONATE
(PATH)
• Randomized double blinded previously
untreated.
• P-P, PA-A, P-p, A-A.
• Year 1 –
• Combination PA with no significant
benefit over any therapy with
outcome of BMD.
• Blunted trabecular bone response to
PTH.
• Year 2 –
• Substantially smaller trabecular BMD
gain compared to P-A
Black EM et al, N Eng J Med, 2005
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DATA EXTENSION
• Denosumab: TPTD: combination therapy for 24
months.
• Highest increase in BMD in combination group: LS
12.9% ,TH 6.3%, FN 6.8%.
• BMD changes in second year generally similar.

Leder BZ et al, J Clin Endocrinol Metab, 2014
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CONFORS – TPTD + ALN OR RALOXIFENE
• Prospective, open-label, RC, 3 arm study.
• BMD differences in LS and TH after overlapping therapy in 12 month extension phase.

Muschitz C et al, J Bone Miner Res, 2014
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4.3 ± 1.5%

CONFORS

2.4 ± 1.7%

• ALN with continued BMD increase in LS, FN and TH).
• RAL was only effective at the LS, no changes at the FN
or TH

4.2 ± 1.6%

• Cortical bone only increased in the ALN group.
• Timing of initiation of antiresorptive therapy –
initiation of ALN at maximal anabolic effect of TPTD
may predominantly reduce bone resorption inducing a
net gain in BMD.

4.0 ± 1.6%

Muschitz C et al, J Bone Miner Res, 2014
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FRAME
• Romosozumab vs placebo 12 months 
denosumab for 12 months.
• Risk reduction for vertebral fractures.
o 0.5% vs 1.8% at 12 months (73% RR)
o 0.6 vs 2.5% at 24 months (75% RR)
o Lower risk of clinical fractures
• Rapid increase in bone formation, highest at 6
months.
o LS 13.3%, TH 6.9%, FN 5.9%
• Lower fracture risk evident within 1 year.
• Rapid risk reduction may have a role in patients
who have sustained a vertebral or clinical
fracture.
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Cosman F et al, N Engl J Med, 2016

COMBINATION THERAPIES
• Inhibition of bone resorption by antiresorptive therapy with simultaneous increased
bone formation by anabolic therapy may lead to uncoupling of bone resorption and
formation and greater increases in BMD.
• As part of sequential therapy, switching from monotherapy to combination therapy
may be appropriate.
• With prior antiresorptive therapy, 18-24 months of anabolic therapy is appropriate;
with prior anabolic therapy, antiresorptive therapy should be added at 12 months.
• Potential role in patients with recent fracture, fracture on therapy, drop in BMD on
therapy.
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GLUCOCORTICOID INDUCED OSTEOPOROSIS

67 year old female with polymyalgia rheumatica, starting prednisone therapy.
Screening DXA shows lowest T score -2.3.
32 year old male with EGPA with mononeuritis, sinusitis and steroid
dependent DOE and cough, with inability to taper prednisone below 10 mg
daily despite steroid sparing therapy.
16 year old female with lupus nephritis, cutaneous lupus, arthritis, cytopenia,
with recurrent disease receiving second round of high dose glucocorticoid
pulse therapy, with chronic prednisone between 5-15 mg daily.
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GLUCOCORTICOID INDUCED OSTEOPOROSIS
• About 1% of US population is treated with long-term glucocorticoids (GC).
• >10% patients who receive long term GC treatment are diagnosed with a clinical fracture;
30-40% have radiographic evidence of vertebral fractures.
• Highest rate of bone loss occurs within the firs 3-6 months of GC therapy, with a slower
decline with persistent use.
• Both high daily dose and high cumulative dose increase risk of fracture, especially vertebral
(trabecular bone).
Fardet L et al, Medicine, 2015
Curtis J et al, Arthritis Rheum, 2006
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2017 ACR GUIDELINE FOR PREVENTION AND TREATMENT
OF GIOP

Buckley L et al, Arthritis Care Res, 2017
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2017 ACR GUIDELINE FOR PREVENTION AND
TREATMENT OF GIOP

Initial pharmacologic treatment for adults.

Buckley L et al, Arthritis
Care Res, 2017

Calcium 1000-1,200 mg/ day. Vitamin D 600-800 IU/ day; >20 ng/ml.
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2017 ACR GIOP GUIDELINE – INITIAL TREATMENT IN
SPECIAL POPULATIONS
• Adults >30 years receiving very high dose GC (<30 mg/day or cumulative dose >5 gm in 1 year)
Treat with oral BP > IV BP, TPTD, denosumab.
• Adults with organ transplant, GFR >30 ml/min, and no metabolic bone disease who continue GC
therapy.
Treat according to age related guidelines for adults without transplant (with recommendation
against denosumab due to lack of safety data on infections in adults treated with multiple
immunosuppressive medications.
• Children 4-17 years treated with GC >3 months.
Optimize calcium and vitamin D intake and lifestyle modifications.
• Children 4-17 years with osteoporotic fracture continuing GC therapy of >0.1 mg/kg/day for >3
months.
Treat with oral BP plus calcium and vitamin D. (IV BP if oral contraindicated).
Buckley L et al, Arthritis Care Res, 2017
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2017 ACR GIOP GUIDELINE –
FOLLOW UP TREATMENT FOR PREVENTION OF GIOP
• Adults >40 years continuing GC who had a fracture >18 months of treatment with oral BP or who
had significant loss of BMD >10% in one year.
Treat with another class OP medication (TPTD or denosumab; consider IV BP if poor
absorption or compliance); continued calcium and vitamin D.
• Adults > 40 years who have completed 5 years of oral BP who continue GC treatment and at
moderate-to-high fracture risk.
Continue treatment with oral BP or switch to IV BP or switch to OP treatment in another class.
• Adults > 40 years taking OP medication who discontinue GC treatment and are at low fracture
risk.
Discontinue OP medication but continue calcium and vitamin D.
• Adults > 40 years taking OP medication who discontinue GC treatment and are moderate-to-high
risk.
Complete treatment with OP medication.
Buckley L et al, Arthritis Care Res, 2017
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CASE
A 32 year old male with long standing history of Crohn’s disease is referred
to you for evaluation of bone health after sustaining a stress fracture while
running. Crohn’s disease was diagnosed at age 14 years with steroid use at
initial diagnosis. Over the years he has been on several biologic medications
and has required surgery twice, and is currently doing well with regards to
his Crohn’s disease, maintained on vedolizumab therapy.
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PEAK BONE MASS
• Maximal bone density accrued during growth and development. Peak bone accrual ~6 months after
adolescent growth spurt, with continued increase in bone mass for years.
• Important for OP prevention. 10% increase in PBM at population level would decrease fracture risk
later by 50%. 0.5 SD increase in PBM can decrease lifetime fracture risk by 40%.

Chew CK et al, Maturitas, 2018
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LOW PEAK BONE MASS
• Genetics
o Polymorphisms, Turner syndrome.
• Endocrine
o Diabetes mellitus, growth hormone
deficiency, hyperthyroidism, Cushing’s
disease.
• Nutritional disorders
o Malnutrition, anorexia nervosa, Celiac
disease, inflammatory bowel disease.
• Connective tissue disease
o Marfan syndrome, osteogenesis
imperfecta, Ehlers-Danlos syndrome.

• Chronic disease
o Chronic kidney disease, chronic liver
disease, malignancy, rheumatologic
disorders.
• Medications
o Glucocorticoids, depot
medroxyprogesterone, GnRH analogs,
immunosuppressants, antiepileptic
drugs, chemotherapy.
• Idiopathic
• Lifestyle

Chew CK et al, Maturitas, 2018
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WHAT YOU MAY SEE AS RHEUMATOLOGIST
• Anorexia nervosa –
o peak onset at adolescence when 40-60% bone mass is accrued.
o 2-3 times higher risk of fracture; disruption of multiple endocrine and metabolic
pathways.
• Rheumatologic disorders –
o Inflammatory state with  IL-1, Il-6, TNF-a.
o Decreased levels of osteocalcin, bone-specific alkaline phosphatase.
o Increased expression of RANKL stimulating osteoclastogenesis and bone resorption;
osteoclasts may express further inflammatory cytokines.
o Magnesium, calcium, vitamin D deficiencies.
o Higher risk in patients diagnosed before pubertal growth.
Gordon CM et al, J Pediatr, 2017
Coury F, Front Immunol, 2019

45

WHAT YOU MAY SEE AS RHEUMATOLOGIST
• Medications –
• Glucocorticoids –
o Direct suppression on bone formation – decreased differentiation of osteoblast precursors, impaired
osteoblast function and decreased lifespan; increased osteocyte apoptosis; enhance osteocyte survival.
o Lower muscle mass with decreased protein synthesis and increased protein catabolism.
o Reduced calcium absorption with decreased bone mineralization.
o Suppression of pituitary LH production and increased GH secretion with resultant bone loss.
o Patients may be asymptomatic; highest risk in first year, every 0.5 mg/kg daily increase in GC use
associated with twofold increased fracture risk.
• Hormonal therapy –
o reduced estrogen with bone loss with depot medroxyprogesterone, reversible.
o suppressed LH/FSH axis with reductions in sex hormones and bone loss with GnRH analogs.
LeBlanc CM et al, J Bone Miner Res, 2015
Gordon CM et al, J Pediatr, 2017
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INTERVENTION/ RECOMMENDATIONS
• Healthy diet and weight, adequate calcium and vitamin D intake, avoid smoking and excess
alcohol.
• Targeted, high impact, muscle-loading exercises.
• Treatment directed to underlying causes; therapy usually not recommended for low BMD
without fracture.
• Limited data for pharmacologic therapy in adolescents/ premenopausal women.
• Vitamin D and calcium supplementation in patients on GC therapy.
• Bisphosphonates recommended in patients with prolonged steroid use; caution in patients
with child bearing potential.
• Long term effects of denosumab and anabolic therapy not well elucidated.
Jayasena A, Int J Rheum Dis, 2015
Gordon CM et al, J Pediatr, 2017

47

CASE
An 18 year old female is referred to your clinic after her 2nd metatarsal
fracture. She has been a track runner through out high school and plans to
continue sports through college. She has no significant past medical history,
generally feels well, and is upset that her foot injury is keeping her out of
practice for several weeks again. She has a BMI of 17.5 kg/m2 with an
unremarkable physical exam.
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FEMALE ATHLETE TRIAD/ RELATIVE ENERGY
DEFICIENCY IN SPORT (RED-S)
• Decreased performance, increased injury, delayed healing, impaired mental health, decreased muscle
and bone strength.
• Low energy availability (with/ without ED) – energy intake less than expenditure; abnormal cellular
maintenance, thermoregulation and reproduction. 18-35% ED in young athletes.
• Menstrual dysfunction – oligo/ amennorhea, hypoestrogenemia.
• Low bone mass for chronologic age – stress fractures, delayed skeletal healing.

De Souza MJ et al, Br J Sports Med, 2014
Thein-Nissenbaum J et al, J Sports Med, 2017
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FEMALE ATHLETE TRIAD
• Screening, early recognition and prevention.
• Check CBC, metabolic panel, electrolytes, albumin, calcium, magnesium.
• TSH, thyroid hormones, LH/ FSH, prolactin, DHEA, testosterone, 17-hydroxyprogesterone,
progesterone challenge to check estrogen status.
• Screening DXA –
o H/o ED, BMI <18.5 kg/m2, weight loss >10% in 1 month, <6 menses over 12 months, delayed
menarche, 2 prior stress fractures, 1 non traumatic fracture, prior Z score <-2.0.
o Adult women >20 years – weight bearing sites (LS, TH, FN); non weight bearing (distal radius) if
needed.
o Children, adolescents, women <20 years – lumbar spine and whole body less head; adjust for height
and maturational delay (height age, bone age).
Nazem TG et al, Sports Health, 2012
De Souza MJ et al, Br J Sports Med, 2014
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2014 FEMALE ATHLETE TRIAD COALITION
CONSENSUS STATEMENT
• Primary goal is reversal of low EA – BMI of ≥18.5 kg/m2 or ≥90% of predicted weight, normal
menses, calorie intake 2000/day (may be greater).
• MD typically resolves with adequate energy intake. Oral contraception and estrogen replacement
typically not helpful.
• Non pharmacologic therapy preferred for low BMD – calcium intake 1000—1300 mg daily;
vitamin D intake 600 IU daily, goal 32-50 ng/mL.
• Pharmacologic therapy – low BMD and clinical fracture AND lack of response to 1 year of non
pharmacologic therapy.
o With MD – transdermal estrogen, cyclic progesterone.
o Contraindications to estrogen, lack of response 18-24 months, eumenorrhea and high risk/
multiple fractures – bisphosphonates or teriparatide.
De Souza MJ et al, Br J Sports Med, 2014
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TAKE HOME POINTS
• Drug holiday is appropriate in select patients for bisphosphonate therapy, not applicable for other
antiresorptive therapies.
• Bisphosphonate therapy for 1-2 years appropriate after denosumab.
• Denosumab may be considered after 3-5 years of BP therapy in patients with high fracture risk.
• Anabolic therapy should be followed by antiresorptive therapy; associated with progressive BMD
increase.
• Anabolic agents may be used after antiresorptive agents due to positive increments in BMD,
though may be lower than treatment naïve patients.
• Bone density should be evaluated and monitored in patients receiving glucocorticoid therapy; high
risk of bone loss.
• Bone health should be evaluated and assessed in young patients at risk.
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QUESTIONS?
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