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The Development of Osteoporosis

A disease characterized by low bone mass
and microarchitectural deterioration of 

bone tissue leading to enhanced bone 
Fragility and a consequent increase risk of
fractures     WHO 1993
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Updated PMO Guidelines:
Recommendations for Fracture Risk Assessment

AACE Guidelines1

• Evaluate all postmenopausal women 
aged ≥ 50 years for OP risk

• A detailed history, physical exam, and 
clinical fracture risk assessment with 
FRAX™ or other fracture risk 
assessment tool should be included in 
the initial evaluation for OP

• Consider BMD testing in women 
≥ 65 years of age or based on clinical 
fracture risk profile

• When BMD is measured, axial DXA 
measurement (lumbar 
spine and hip; 1/3 radius if 
indicated) should be used

ENDO Guidelines2

• Evaluate all postmenopausal women for 
OP risk

• Measure lumbar spine and hip BMD

• Clinical fracture risk assessment using 
FRAX™ with femoral neck BMD

IOF-ESCEO Guidelines3

• Country-specific FRAX™ in 
postmenopausal women with risk 
factors for fracture*

• In intermediate-risk individuals, include 
DXA BMD measurement in FRAX™
calculation (where BMD testing is 
unavailable, FRAX™ can be used 
without the input of BMD)

• Trabecular bone score (TBS) may be 
used as a supplement to BMD and 
FRAX™

• Vertebral fracture assessment should 
be considered under certain 
circumstances†

1. Adapted from Camacho PM, et al. Endocr Pract. 2020;26 (Suppl 1):1-46.  2. Adapted from Shoback D, et al. 
2. J Clin Endocrinol Metab. 2020;105:587-594.  3. Adapted from Kanis JA, et al. Osteoporos Int. 2019;30:3-44.



Updated AACE Guidelines for the Management of PMO

q Fragility fractures in the absence of 
other metabolic bone disorders even 
with normal BMD, or

q BMD T-score ≤ –2.5 in the lumbar 
spine, femoral neck, total hip, or 1/3 
radius even in the absence of a 
prevalent fracture, or

q FRAX™ ≥ 3% (hip) or ≥ 20% (MOF)

HIGH 
RISK • Antiresorptive*

Every 1–2 
years by 

DXA

Clinical 
management 

depends on BMD 
and fracture risk 

category

q Recent fracture (< 12 months), or
q Fractures while on PMO therapy, or
q Multiple fractures, or
q Fractures while on drugs that cause skeletal 

harm, or
q Very low T-score (e.g. –3.0), or
q High fall risk or history of injurious falls, or
q Very high fracture probability by FRAXTM

VERY 
HIGH 
RISK

• Anabolic agent 
• Injectable 

antiresorptive

Every 
1–2 

years 
by 

DXA

Antiresorptive 
therapy should  
follow anabolic 
therapy

Patient Criteria Risk Category Initial Rx Reaccess Comments



Glucocorticoids Have Direct Effects on Bone 
Metabolism

• In GIOP, inhibition of bone formation is the 
dominant mechanism for weakening the 
skeleton, and this is different from the 
dominant mechanisms seen in primary and 
most other secondary forms of osteoporosis4

• Increased osteoclast formation in GIOP leads 
to enhanced and prolonged bone resorption, 
contributing to decreased osteoblast function 
and reduced bone formation4

Glucocorticoids

Increased risk of fracture
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AP = activator protein; BMP = bone morphogenetic protein; CSF = colony stimulating factor; Dkk = dickkopft; GIOP = glucocorticoid-induced osteoporosis; OPG = osteoprotegerin; PPAR = 
peroxisome proliferator-activated receptor.
1. Den Uyl D, et al. Curr Rheumatol Rep. 2011;13:233-240.  2. Cooper MS. Clin Sci (Lond). 2004;107:111-123. 3. Rizzoli R, et al. Calcif Tissue Int. 2012;91:225-243.  
4. US Department of Health and Human Services. A Report of the Surgeon General. 2004.  
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ACR Guidelines Recommend Osteoporosis Therapy in Patients Taking Glucocorticoids on 
a Chronic Basis

*Treatment initiation should be considered at start of GC therapy.  †Age cutoff depends on recommendation of local guidelines.  ‡Dose cutoff depends on recommendation of local 
guidelines.  §FRAX™ with or without BMD, or other risk-assessment tool, according to local guidelines.
**Fracture risk of low, moderate, or high depends on intervention thresholds according to local guidelines. 
FRAX is a trademark owned by the International Osteoporosis Foundation.
BMD = bone mineral density; FRAX = Fracture Risk Assessment Tool; GC = glucocorticoid.
1. Buckley L, et al. Arthritis Care Res. 2017;69:1095-1110.  2. Lekamwasam S, et al. Osteoporos Int. 2012;23:2257-2276. 

• Guidelines recommend treatment for 
osteoporosis in patients at moderate-to-high risk 
of fracture on chronic glucocorticoid treatment1

• Doses as low as 2.5 mg daily for ≥ 3 months* are 
sufficient to warrant intervention in presence of 
other risk factors1,2

• Patients ≥ 30 years old† on dose of ≥ 7.5 mg/day 
are also candidates for osteoporosis therapy1
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ACR Guidelines Recommend Fracture Risk Assessment in Patients Receiving ≥ 3 Months 
of Glucocorticoid Treatment

*Major osteoporotic fracture includes fractures of the clinical spine, forearm, hip, or shoulder.
ACR = American College of Rheumatology; FRAX = Fracture Risk Assessment Tool.
FRAX is a trademark owned by the International Osteoporosis Foundation.
1. Buckley L, et al. Arthritis Care Res. 2017;69:1095-1110.  2. Briot K, et al. Joint Bone Spine. 2014;81:493-501.  3. Lekamwasam S, et al. Osteoporos Int. 2012;23:2257-2276.  4. Rizzoli R, et 
al. Nat Rev Rheumatol. 2015;11:98-109.  5. Compston J, et al. Arch Osteoporos. 2017;12:43.  6. Kanis JA, et al. Osteoporos Int. 2011;22:2395-2411. 7. Camacho PM, et al. Endocr Pract. 
2020;26(suppl1):1-46.  8. Shoback D, et al. J Clin Endocrinol Metab. 2020;105:587-594.  9. Kanis JA, et al. Osteoporos Int. 2019;30:3-44. 

• Patients receiving ≥ 3 months of glucocorticoid treatment should be screened for fracture risk, 
with considerations for age, prior fracture history, and glucocorticoid dose1-5

– Initial clinical fracture risk assessment should be performed as soon as possible1

• Tools available for assessing fracture risk include the FRAX™ tool6

– FRAX™, which evaluates 10-year fracture probability, is a recommended method of risk assessment in 
several guidelines7-9

– FRAX™ allows for adjustment of fracture risk based on glucocorticoid dose6

– 10 year risk of hip fracture, for Prednisone >=7.5mg add 15% 10 year risk

– For major osteoporotic Fracture, for Prednisone >=7.5mg add 20% 10 year risk. 
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New Diagnostics for Osteoporosis
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Medical Work-up in Patients with 
Osteoporosis
• Very little data, lots of opinions
• A reasonable start:
• Vitamin D (25-OH, not 1,25-OH)
• Serum calcium, Cr, TSH

• Additional tests that may be helpful
• Celiac disease antibodies, SPEP, UEP

• Unlikely to be helpful
• PTH, urine calcium

Jamal et al, OI  2005



Calcium and Vitamin D for  fracture risk 
reduction

• Chapuy, 1992
• Elderly women in long-term care, 

Rx Vitamin D
• 30% decrease in hip fracture
• Porthouse, 2005
• Women >70 with 1+ risk factor
• No benefit on hip, non-spine (RR 

1.0,Ci: 0.7, 1.4)
• USPTF meta-analysis:  11% 

fewer fractures (together not 
alone)

‘Chapay, NEJM 1992



How much is enough? The IOM report 

• Calcium (elemental)
• 1200 mg/d for women >50 and men >70; no more than 2500 mg/d
• Dietary sources preferred (estimate 300-400 per dairy serving)
• Supplement use: Risk of nephrolithiasis but not CVD

• Vitamin D (non-skeletal benefits not established)
-600-800 IU/d (maximum 4,000/d), after serum level normal
-Recommends serum levels 20-50 ng/ml

Institute of Medicine Report, 2010
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Bisphosphonates:
What Is Known and What is Uncertain

• After hip fracture: 40% reduction in non-spine
fracture (and mortality) with IV zoledronic acid
- Similar effect regardless of BMD
- NNT for 3 yr: 19 to prevent 1 non-spine Fracture

• Efficacy if no hip or vertebral fracture but T < -2.5?
– Trial evidence that oral alendronate and 

risedronate do not prevent non-spine fracture...

Lyles,NEJM 2007
Cummings, JAMA. 1998
McClung, NEJM. 2001



IR Reid et al. N Engl J Med 2018;379:2407-2416.

IR Reid et al. N Engl J Med 2018;379:2407-2416

Treatment of PMO women with Osteopenia with 
Zoledronate



Osteonecrosis of the Jaw

• Associated with potent bisphosphonate use:
-94% treated with IV bisphosphonates
-4% of cases have OP, most have cancer
-60% caused by tooth extraction. 
-Other risk factors: duration of anti-resorptive medication use
Key points: 
• Extremely Rare, early identification, conservative therapy

• Dental exam recommended before Rx, but no need to stop for dental procedures

Khan, JBMR 2015
ADA Guidelines, 2011



Atypical Femoral Fractures (AFFs)

• Thousands of reports in long-term 
bisphosphonate users (and others)
• Transverse not spiral, cortical
• Thickening, minimal trauma
• Often bilateral, prodromal pain, 

abn. imaging (x-ray, bone scan/MR)
• Over-suppression stress fractures?
• Other risk factors? (steroids, RA, 

DM, Asian…)
ASBMR Taskforce, JBMR 2013



Figure 3. Prevalence of BP use in US women and men >55 y of age 
from 1996 to 2012. [Reproduced with permission from Jha ...

Jha S, et al. Trends in media reports, oral bisphosphonate prescriptions, and hip fractures 1996–2012: 

an ecological analysis. J Bone Miner Res 2015;30(1):2179–2187;



AFF relative risk by years of BP 
treatment

Dell RM, et al. 
J Bone Miner Res 2012;27(12):2544–255

Schilcher J, et al. Acta
Orthop 2015;86(1):100–107;



Guidance for Drug Holidays

• American College of Physicians
• Stop after 5 yrs. of bisphosphonate

• National Osteoporosis Foundation (NOF)
• Consider stopping after 5 yr if “low risk”

• ASBMR Task Force
• Algorithm with fracture risk factors + BMD

Annals Intern Med 2017 
NOF Clinician’s Guide, 2014 
JBMR, 2016



Approach to the Management of Postmenopausal 
Women on Long-Term Bisphosphonate Therapy

ASBMR Task Force. JBMR. 2015.

Post-menopausal women treated with 
oral (≥ 5 yrs) or IV (≥ 3 yrs) BPs

Hip, spine or multiple other osteoporotic fractures before or during therapy

Reassess benefits/risks
Consider continue BP(1) or 

change to alternative therapy(2)

Reassess every 2-3 years

Hip BMD T-Score ≤-2.5(3)

OR
High fracture risk(4)

Consider drug holiday
Reassess every 2-3 years(5)

Reassess benefits/risks
Consider continue BP for up to 10 

yrs(1) or change to 
alternative therapy(2)

Reassess every 2-3 years

Yes No

Yes No



Update on Drug Holidays: A journey

• The FDA approved bisphosphonate therapies on the ability to reduce osteoporotic fractures in women 
and men with low bone mass and high risk of fractures.
• Alendronate
• Risedronate
• Zoledronic Acid
• Ibandronate

• The FDA has responsibility for being sure the medication is safe and has efficacy.  
• The FDA does not make decisions on length of therapy for chronic diseases.
• Bisphosphonates, that have a long residence time in the bone, makes for a 

unique situation. 



A Single Infusion of Zoledronate in Postmenopausal Women 
Following Denosumab Discontinuation Results in Partial 
Conservation of Bone Mass Gains

Journal of Bone and Mineral Research, 2020 Volume: 35, Issue: 7, 
Pages: 1207-1215



Conclusions

• The optimal treatment and monitoring of osteoporosis still eludes us.
• The length of the drug holidays after bisphosphonate therapy should be 

based on the bisphosphonate used, patient adherence and overall 
fracture risk.
• Atypical subtrochanteric fractures ideology remains elusive
• An oral PTH osteoanabolic compound is in phase 3 clinical development. 
• Questions on cases okay to email me at nelane@ucdavis.edu


