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Common sites of fracture

Spine

Hip

Wrist

Definition

a systemic skeletal disease

characterised by low bone mass

and microarchitectural

deterioration of bone tissue,

with a consequent increase

in bone fragility and

susceptibility to

fracture

Consensus Development Conference, 1993

Osteoporosis

03ca011



15ca

Osteoporosis in ancient 

Egypt

Zaki ME (2009) Int J Osteoarchaeol 19: 78ï89



16ca Femoral head BMD in ancient Egypt
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15ca121 Osteoporosis in Egypt

Lisht, Upper Egypt XIIth Dynasty 1990–1786 BC

Dequeker J et al (1997) J Bone Min Res 12:881-888



15ca124Vertebral fractures Vittore Carpaccio

1460 - 1526

Dequeker J (1994) Calcif Tissue Int 55:321-323 
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Osteoporosis in the 19th century

Sir Astley Paston Cooper

(1768-1841)

Described in 1822 the 

natural changes of the 

bones (age-related bone 

loss).

Lobstein coined the term 

osteoporosis in 1829
*Mays M. Am J Physical Anthropol 2000; 112; 349-61

Age-dependent cortical bone loss 

in women from 18th and Early 19th 

Century London*
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Average life expectancy
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15ca128 Osteoporosis milestones
Successes

1987   Development of densitometry

1993   Conceptual definition

1994   Operational description WHO

1990s Burden of disease

1995- Effective interventions (alendronate)

2008   Risk assessment – FRAX

2008   Intervention thresholds

Failures

International heterogeneity in fracture

Treatment gap

Adherence



Age 47

11 November 2002

Right hip

03ca014 Assessment of osteoporosis

Dual energy x-ray absorptiometry 

Sheffield Metabolic Bone Unit
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Common sites of fracture

Spine

Hip

Wrist

Definition

a systemic skeletal disease

characterised by low bone mass

and microarchitectural

deterioration of bone tissue,

with a consequent increase

in bone fragility and

susceptibility to

fracture

Consensus Development Conference, 1993

03 Osteoporosis
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Bone mineral density (SD units or T-score)

Osteoporosis Low bone Normal

0.6 15 50 85 >99

Percent of population

mass

99ca160 ex94ca117 from 91ca129Diagnostic thresholds for women

Kanis  JA et al (1994) J Bone Miner Res 9;, 1137-1141

Kanis JA et al(2008) Bone 42: 467-475
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93ca210
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Hip fracture worldwide

Incidence (rate/100,000/year)
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Site

Forearm

Hip

Spine 

Shoulder

Any of these

WomenMen

at 50 years

20.8

22.9

15.1

12.9

46.4

4.6

10.7

8.3

4.1

22.4

Lifetime risk of a major 

osteoporotic fractures in Sweden

01ca006

Kanis JA et al (2000) Osteoporos Int 11; 669-674.
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Fractures in the EU 2010

Hip

Spine

Forearm

Other

18%

15%

16%

51%

54%

5%2%

39%

Direct cost: €37.5 billion p.a. – €75/capita

Number: 3.5 million – 390/hour



05ca078Global burden of osteoporotic fractures

Skin
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Johnell O, Kanis JA (2006) Osteoporos Int 17: 1726-1733.



15ca Osteoporosis milestones
Successes

1987   Development of densitometry

1993   Conceptual definition

1994   Operational description WHO

1990s Burden of disease

1995- Effective interventions (alendronate)

2008   Risk assessment – FRAX

2008- Intervention thresholds

Failures

International heterogeneity in fracture

Treatment gap

Adherence



09ca185

Treatments for osteoporosis

Fracture efficacy

Agent Vertebral Non-

vertebral

Alendronate 1995 + +

Risedronate 2000 + +

Ibandronate 2005 + +a

Zoledronic acid 2005 + +

HRT + +

Raloxifene 1998 + -

Teriparatide and PTH 2003 + +

Strontium ranelate 2004 + +a

ain subsets of patients only (post-hoc analysis) 



Neuromuscular function

Environmental hazards

Time spent at risk

Type of fall

Protective responses

Energy absorption

Bone mineral mass

Geometry of bone

Quality of bone

Risk of fall

Force of impact

Strength of bone

Risk of fracture

03ca013

Pathogenesis of 

osteoporotic fractures



05ca085

Osteoporotic fracture and BMD

Fractures/1,000 person-years Number of fractures
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Siris.  Surgeon General’s Workshop on Osteoporosis and 
Bone Health, December 2002



T-score (SD)
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00ca104

Kanis J et al (2001) Osteoporos Int 12: 989ï995



05ca186 Prior fracture and hip 
fracture risk
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Risk factors in FRAX predictive model

• Age

• Sex

• Femoral neck BMD

• Prior fragility fracture

• Body mass index

• Ever use of glucocorticoids

• Secondary osteoporosis (e.g., rheumatoid arthritis)

• Parental history of hip fracture

• Current cigarette smoking

• Alcohol intake 3 or more units/day



05ca106
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FRAX UK



11ca118

Gradients of risk for femoral neck BMD 

and osteoporotic fractures

Age (years) BMD only Clinical risk

factors alone

Clinical risk

factors + BMD

50 1.19 (1.05–1.34) 1.41 (1.28–1.56) 1.44 (1.30–1.59)

60 1.28 (1.18–1.39) 1.48 (1.39–1.58) 1.52 (1.42–1.62)

70 1.39 (1.30–1.48) 1.55 (1.48–1.62) 1.61 (1.54–1.68)

80 1.54 (1.44–1.65) 1.63 (1.54–1.72) 1.71 (1.62–1.80)

90 1.56 (1.40–1.75) 1.72 (1.58–1.88) 1.81 (1.67–1.97)

Kanis JA et al (2007) Osteoporos Int 18: 1033-46
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FRAX uptake

63 FRAX models available

>80% of world population

Approximately 3m calculations/year

Used in 173 countries

Incorporated into 130 guidelines world wide
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Bone medicine
…..but who to treat?
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Uptake of FRAX in guidelines
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Kanis J et al. Arch Osteoporos (2016) 11:25



10ca010

NOF Guidelines - 2008

Indications for therapy in postmenopausal women and 

men over age 50 years 

Previous hip or spine fracture

BMD T-score in spine or proximal femur ≤-2.5

BMD between -1 and -2.5 and one of following:

10 year risk of major fracture of 20% or more*

10  year risk of hip fracture of 3% or more*

* Calculated by FRAX® algorithm

NOF Clinicians Guide – 2008



16ca046 Fixed thresholds

58 guidelines or academic papers
4 to 20 % for a major fracture 
20% threshold in 39 articles
Rationale provided in a minority (7)

Threshold 

(%)

Country Methodology

20 US (NOF) Economic assessment

15 Switzerland Economic assessment

11.6 Poland = existing reimbursement criteria

10 Japan = existing guidance

9.95 Hong Kong Tests of discrimination 

4 China To = the prevalence of osteoporosis

9.3 US (PSTF)* = osteoporosis at age 65 y

*screening for osteoporosis
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T-score in women* with a 20% 

fracture probability
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T-score

*Women age 65 years on glucocorticoids and parental history of hip fracture
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Case finding strategy

CRFs
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probability
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12ca015Prior fragility fracture in women
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15ca Osteoporosis milestones
Successes

1987   Development of densitometry

1993   Conceptual definition

1994   Operational description WHO

1990s Burden of disease

1995- Effective interventions (alendronate)

2008   Risk assessment – FRAX

2008- Intervention thresholds

Failures

International heterogeneity in fracture

Treatment gap

Adherence



13ca218 The treatment gap in the EU

Treatment gap (%)
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Kanis et al (2013) Arch Osteoporos 8: 144 
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Hernlund  et al (2013) Arch Osteoporos, 8: 136

Ibandronate 

Zoledronic acid

Teriparatide

Alendronate (1995), etidronate (1980), risedronate (2000), raloxifene (1998)

available before 2001

PTH(1-84)

Strontium ranelate

Denosumab

DDDs/1000,000 population aged 50+ years

13ca001 Patient years of treatment in the EU
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End


