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Osteoporosis

Definition Common sites of fracture

a systemic skeletal disease Spine

characterised by low bone mass
and microarchitectural
deterioration of bone tissue,
with a consequent increase
In bone fragility and
susceptibility to
fracture

Hip

Wrist

Consensus Development Conference, 1993
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Osteoporosis in ancient
Egypt

Zaki ME (2009) Int J Osteoarchaeol 19: 781 89
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Osteoporosis in Egypt

Lisht, Upper Egypt Xlith Dynasty 1990-1786 BC

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



Vertebral fractures Vittore Carpaccio
1460 - 1526

Dequeker J (1994) Calcif Tissue Int 55:321-323



Osteoporosis in the 19th century

Sir Astley Paston Cooper
(1768-1841)

Described in 1822 the Age-dependent cortical bone loss
natural changes of the iIn women from 18th and Early 19th
bones (age-related bone Century London*

loss).

Lobstein coined the term

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



Assessment of osteoporosis

Dual energy x-ray absorptiometry

Age 47
11 November 2002
Right hip

Sheffield Metabolic Bone Unit
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Diagnostic thresholds for women

Percent of population
0.6 15 50 85 >99
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Kanis JA et al (1994) J Bone Miner Res 9;, 1137-1141
Kanis JA et al(2008) Bone 42: 467-475




Incidence of osteoporosis
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Hip fracture worldwide

Incidence (rate/100,000/year)
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Lifetime risk of a major
osteoporotic fractures in Sweden

at 50 years
Site Men Women
Forearm 4.6 PAORS
Hip 10.7 22.9
Spine 8.3 15.1
Shoulder 4.1 12.9
Any of these 22.4 46.4

Kanis JA et al (2000) Osteopohaisl1; 669674.



Fractures in the EU 2010

Number: 3.5 million — 390/hour
18%

51%

15%

B Hip
16% B Spine
B Forearm
Direct cost: €37.5 billion p.a. — €75/capita B Other

39%

54%

2% 59



Global burden of osteoporotic fractures

Osteoporosis

Lung
Colorectum
Breast
Stomach
Lymphoma/ Myeloma
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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



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)



Pathogenesis of
osteoporotic fractures

——



Osteoporotic fracture and BMD

Fractures/1,000 person-years Number of fractures

50 B Fracture rate -
B Women with fractures <1 400

40 ]
41 300

30 ]
20 -1 200
10 41 100

0 ' I | ] ] ] 0

1.0 05 0.0

-05 -10 -15 -20 -25 -3.0 -35

Siris. Surgeon General’s Workshop on Osteoporosis and
Bone Health, December 2002



Ten year probability of hip fracture in

Sweden

Fracture probability (%)
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Kanis J et al (2001) Osteoporos Int 12: 9891 995
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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



Probability of osteoporotic fracture* at

age 65

Men

10-year probability (%)

07
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S50
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30T
201
101

0

Women

—#—- None

—&— Prior fracture
—#— +Glucocorticoids
—— +Family history

*Hip, spine, humerus, forearm




®
FRAX Fracture Risk Assessment Tool

Home Calculation Tool \/ Paper Charts FAQ References English

Calculation Tool

N L7
Y

Please answer the questions below to calculate the ten year probability of fracture with BMD.

\

Country: UK Name/ID: About the risk factors
Quest|0n naire. 10. Secondary osteoporosis ® No Yes

Weight Conversion
1. Age (between 40 and 90 years) or Date of Birth 11. Alcohol 3 or more units/day ® No Yes g

Age: Date of Birth: Pounds " kg
% 12. Femoral neck BMD (g/cm?)
65 Y: M: D:
Convert
T-Score vi([-2.5
2. Sex Male '® Female
3. Weight (kg) 65 Clear || Calculate |
v Height Conversion
4. Height (cm) 165
BMI: 23.9 e Inches w» cm
5. Previous Fracture ® No Yes The ten year probability of fracture (%)
Convert |
6. Parent Fractured Hip No @ Yes
i Major osteoporot

7. Current Smoking ® No Yes JOF 05 COPOTOHC
8. Glucocorticoids ® No Yes Hip Fracture

04811628
9. Rheumatoid arthritis ® No Yes View NOGG Guidance Individuals with fracture risk

assessed since 1st June 2011

If you have a TBS value, click here: | Adjust with TBS |

www.nos_org.uk



Gradients of risk for femoral neck BMD

and osteoporotic fractures

Age (years)

BMD only

Clinical risk
factors alone

Clinical risk
factors + BMD

50

10)

70

80

90

1.19 (1.05-1.34)
1.28 (1.18-1.39)
1.39 (1.30-1.48)
1.54 (1.44—1.65)

1.56 (1.40—1.75)

1.41 (1.28-1.56)
1.48 (1.39-1.58)
1.55 (1.48-1.62)
1.63 (1.54-1.72)

1.72 (1.58-1.88)

1.44 (1.30-1.59)
1.52 (1.42-1.62)
1.61 (1.54-1.68)
1.71 (1.62-1.80)

1.81 (1.67-1.97)

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



D)
FRAX Fracture Risk Assessment Tool

63 FRAX models available

>80% of world population
Approximately 3m calculations/year
Used in 173 countries

Incorporated into 130 guidelines world wide



.....but who to treat?




Uptake of FRAX In guidelines

Number of guidelines

140
Age dependent threshold
120 | Bl Age dep
- Fixed intervention threshold
100
No guidance
80

60 r

%_.HHH

2008 2009 2010 2011 2012 2013 2014 2015

Kanis J et al. Arch Osteoporos (2016) 11:25



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



58 guidelines or academic papers
4 to 20 % for a major fracture
20% threshold in 39 articles

Fixed thresholds

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

*screening for osteoporosis



T-score In women* with a 20%
fracture probability

T-score

ArgentinaI Mexico ICoIombiaI Brazil I Chile IVenezueIaI Ecuador

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



Case finding strategy

Fracture
probability

Intermediate

Reassess
probability




Prior fragility fracture in women

10-year probability (%)
40 Europe (Kanis 1997, 2008)
EU (EC 1998)

US (NOF 2003, 2008)

UK (RCP 1999)

Sweden (Brixen 2002)
Greece (HFO 2004)

ltaly CROI 2006)

10 Safety zone Netherlands (Pols 2002)
Spain (SEIOMM 2003)

Scotland (SIGN 2003)

Treatment zone

30

20

40 50 60 70 80 90 100

Age (years)



NOGG treatment guidelines (UK)

Ten year probability of a major osteoporotic fracture (%)

40 50 60 70 80 90
Age (years)



Osteoporosis milestones
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Very high

High

The treatment gap in the EU

Moderate

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



Patient years of treatment in the EU

DDDs/1000,000 population aged 50+ years
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Hernlund et al (2013) Arch Osteoporos, 8: 136






