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Population

« Osteoporosis iIs a common condition.




Population

— Estimated 80,000 people had Osteoporotic
fractures in 2007.

— Equates to a fracture every 6 minutes.

— Projected 30% increase by 2020.




Hip #

* In NZ - 3800 hip fractures occur each year




Quantifying the problem

* Population




Individual

Do | have Osteoporosis ?

e How badis it ?




Bone Anatomy.

- 80% of the skeleton

— Quter layer of all bones & Shafts of long
bones

» Provides support / Mechanical lever

— 20% Of the skeleton

— Ends of long bones & flat bones
» Resists multidirectional forces
 Transfers forces




Bone Physiology.

Bone is constantly being remodeled.
« Adapts to new loads
* Repairs damage
« Maintains circulating calcium levels

In the first 20 years formation exceeds resorption —

Peak bone mass at age 20 -30.
Then resorption exceeds formation —




Bone Physiology.

Peak bone mass

Adequate
bone nutrient Menopause

intake

(W

)

Inadequate bone
nutrient intake

Bone mass

Fracture risk zone

|| T T T T T

3
10 20:° 80 40 50 60 70 80
Age (years)

*AiIm — maximise bone density in childhood
and minimise bone loss in adulthood.




Bone Strength

 Bone mineral density

« Bone mineral content (g) + Bone area (cm?) =
(g/cm?) = bone strength

 Many influences
« Genetics
« Adequate Nutrition
 Mechanical loading
e Hormone status
e Systemic iliness




Why measure bone density?

e Assess the current BMD.
e Establish a baseline for future monitoring.

* Provide information on the probability of
future fractures.




* Provide information on the probability of

future fractures.




Measurement of bone density

e Plain film
— Carpal width
— Singh Index

« DEXA
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WHO Classification 1994

 The bone density can be
 Normal
e Decreased
 Increased Standard Deviations

6833

T




T and Z scores.

-SCOore

— The number of standard deviations below /
above the average of a young adult at peak
bone density.

e /-ScCOre

— The number of standard deviations below /
above an average person of the same age,
race and gender.




Measurement of Bone Density

Standard Deviations

6833

R




Measurement of Bone Density

— Reduced
« Osteopaenic Osteo + penia (poverty)

Standard Deviations

68.3%

|




Measurement of Bone Density

— Reduced

» Osteoporotic Osteo + poros(pore) +
osis(condition)
Standard Deviations

683

i




Measurement of Bone Density

— Reduced
» Established Osteoporosis

Standard Deviations

683




Measurement of Bone Density
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116 x 137 T-score ws. White Female; Z-ccore vs. White Female. Source:BMD CS/Hologic

Results Summary:

Region Areaem?] BMC[(g)] BMD[g/cm?] T-score PR (Peak Reference) Z-score AM (Age Matched)
L1 12.56 10.14 0.808 -1.7 82 -0.6 92
1473 13.76 0.935 -0.8 91 0.3
14.99 14.47 0.965 -1.1 89 0.1
15.83 15.01 0.948 -1.0 89 0.2
58.10 53.38 0919 -12 88 0.0




Measurement of Bone Density

20 25 30 S 40 45 0 S5 60 6 M TS W0 &

Age

Image not for diagnostic vse
102 x 108 T-score vs. White Female; Z-score vs. White Female. Source: NHANES
NECK: 49x 15

Results Summary:

Region Area[cm’] BMC[(g)] BMD[g/cm’] T-score PR (Peak Reference) Z-score AM (Age Matched)
Neck <95 337 0.645 -1.8 76 -0.1 98
Troch IHEOO 7.16 0.597 -1.1 85 0.2 |
Inter 19.35 18.10 0.935 -1.1 85 0.1 .

Ward's Lit7 0.52 0.446 0.0




 Measure the bone density.




Probability of Future Fractures

 Does not mean that a fracture will not occur but Is
less likely.

 Does not mean that a fracture will occur but Is
more likely.




Probabllity of Future Fractures

 When moving
between T scores
the risk is not
linear.

T score vs Risk
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Probability of Future Fractures

— Individuals with T scores of < 2.5 have the
greatest fracture risk.




Probability of Future Fractures

— Individuals with T scores of < 2.5 have the
greatest fracture risk.




Probability of Future Fractures

— Individuals with T scores of < 2.5 have the
greatest fracture risk.

— But most fractures occur In individuals with T
scores>-2.5




Probability of Future Fractures

— Clinical risk factors that are independent of BMD need

to be incorporated into the risk assessment
— Age
— Fracture History
— Steroid use
— Smoking / Alcohol
— Parental Hx. of hip fracture
— Rheumatoid Arthritis
— BMI




Intarnational

Qsteoporosis
Foundation
Home 3Search Sitemap Contact GetInvolved
Home | AboutlOF | Patients & Public | Health Professionals | Policy & Advocacy | Newsroom | [OF Members Only

ABOUT 10F

The International Osteoporosis Foundation (10F)
is the largest global non-governmental
organization dedicated to the prevention,
diagnosis and treatment of osteoporosis. ..
Read about IOF

Patients & Public

Complete information about
osteoporosis and what you car
Find an osteoporosis society ir
country or region. Take the risk
Visit: Patients & Public

ABOUT OSTEOPOROSIS

Dsteoporosis is a disease in which the density
and quality of bone is reduced, increasing the
risk of fracture. It affects around one in three
waomen and one in five men around the world. ..
Find out about osteoporosis

Health Professionals

Useful information about
osteoporosis and related spec
topics. Educational materials,
training courses.

Wisit: Health Professionals

Are you at risk of osteoporosis?

Take the IOF One-Minute
Osteoporosis Risk Test

Want more Info? Contact an
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More Topics
Risk Test

Dsteoporosis Societies
Warldwide

Patient Stories
Calcium Calculator
Bone-Friendly Recipes
Get Involved

MNews

Facts and Statistics
[OF Publications
|OF Articles

IOF Video Gallery
Meetings & Events
Related Links

Warld Osteoporosis Day

IOF World Congress on
Neoctannaracic 2NNR

£

Are you among the one in three women, and the
one in five men who will be affected by
osteoporosis?

-
]

Are you among the one in three women,
and the one in five men who will

be affected by osteoporosis? )
e 4
TR T ——
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What is DStEUpDr‘DSiS?
iy = [

Osteoporosis is a disease in which the density and quality of bone is
reduced, increasing the risk of fracture. It affects around one in three women
and one in five men around the world...

Fead maore




The NEW Interactive IOF One-Minute Osteoporosis Risk Test

Your family history

Have either of your parents been diagnosed with osteoporosis or broken a bone after a minor
fall {a fall from standing height or less)?

Cyez Ono

Did either of your parents have a "dowager's hump"?

Cvyezs Ono

Your personal clinical factors

These are fixed risk factors that one is born with or cannot alter. But that is not to say that they should
be ignored. It is important to be aware of fixed risks so that steps can be taken to reduce loss of bone

mineral.

Are you 40 years old or older?

{:}YES {:} noa

€0 Internet




Probability of Future Fractures

How do we to combine the risks conferred by:

BMD
Age
Sex
BMI

Clinical risk factors




Probability of Future Fractures

/1 year old woman

Xrays show vertebral
crush fracture

1.59 meters tall, 64.7 kg

Non smoker, no steroids,
little alcohol

Describes good health
(no past history)

remains active

No hx of parental hip
fracture

Her femoral neck T score
-3.5




Probability of Future Fractures

/1 year old woman

Xrays show vertebral
crush fracture

1.59 meters tall, 64.7 kg

Non smoker, no steroids,
little alcohol

Describes good health
(no past history)

remains active

No hx of parental hip
fracture

Her femoral neck T score MSD Bone Forum Rotorua May 2009
-3.5




Probability of Future Fractures

— 2008 WHO collaborating with the Centre for
Metabolic Bone Diseases introduced the
Fracture Risk Assessment Tool

e Combines BMD and Clinical risk factors.

« Computes the 10 year probability of a hip fracture
or of a major osteoporotic fracture (spine, hip,
humerus or forearm)




™
FRAX WHO Fracture Risk Assessment Tool

HOME CALCULATION TOOL | PAPER CHARTS FAGQ REFERENCES Select a Language

The FRAX™ tool has been developed by WHO to evaluate fracture risk of patients. Itis based on individual patient models that
integrate the risks associated with clinical risk factors as well as bone mineral density (BEMD) at the femoral neck.

The FRAX™ models have been developed from studying population-based cohorts from Europe, Morth America, Asia and
Australia. In their most sophisticated form, the FRAX™ tool is computer-driven and is available on this site. Several simplified paper
versions, based on the number of risk factors are also available, and can be downloaded for office use.

The FRAX™ algorithms give the 10-year probability of fracture. The output is 2 10-year probability of hip fracture and the 10-year
probability of a major osteoporotic fracture (clinical spine, forearm, hip or shoulder fracture).

This is a beta version

Dr. John A Kanis
Professor Emeritus, University of Sheffield

Links :

International Osteoporosis Foundation © hifp:/\www. iofbonehealth org/
MNational Osteoporosis Foundation . hitp/f'www nof.orgl
Japan Osteoporosis Foundation > hitp-/wanw. jpof. or jp/

= World Health Organization Collaborating Centre for Metabolic Bone Diseases, University of Sheffield, UK




Questionnaire:

1. Age (hetween 40-90 vears) ar Date of hirth

Arge: Date of birth:
i rm:| D:|

2. 5ex _Male | Female
3. Weight (ko) |

4. Height (o) |

5. Previous fracture = Mo Yes
6. Parent fractured hip o Mo Yes
I, Current smmoking = Mo Yes
8. Glucocoricoids ()Mo {Yes
4. Rheurmatoid arthritis = Moo Yes

10. Secondary osteoporosis s Mo Yes

'

11. Alcohol 3 or more units per day « BNo o Yes

12. Femoral neck BMD {gfcm?)

Select DxXA | ¥ | |

e LS

alculate

—_—




Questionnaire: 10. Secondary osteoporosis Mo

Yes

L

1. Age (hetween 40-90 years) or Date of birth 11. Alcohol 3 ormore units per day « Mo Yes
Ane: Diate of hirth: 12. Femaoral neck BMD {gfcm?2)

IEE | T:! |r”'1:| |D:| | T-Score ____

. Sex _Male (s Female ’ " Calculate

Weight (k) |m

Height {crm) 170 BMI 24.2 @

The ten year probability of fracture (%)
. Previous fracture = Mo

S

 Glucocodicoids = Mo
View MOGE Guidance

. FEheumataid arthritis o [0

S




Intervention Threshold

Major Fracture - 10 year fracture probability Hip - 10 year hip fracture probability

40

30

20

60 70 60 70
Age (years) Age (years)




Country : UK . About the risk factors @

Questionnaire: 10. Secondary osteoparosis « M0 Yes

ot e’

_Age (hetween 40-90 years) or Date of hirth 11. Alcohol 3 orrmore units per day e/ Mo Yes

Ane: Ciate of hirth: 12. Femoral neck BMD {gicm?2)

]EE I T:J |w|:| |D:| | T-Seore _.L,_.

. Sex _Male (s Female | [ calcuate |
- J e

“Weight (kg 170
Height (cm) 70 G e @

The ten year probability of fracture {“x)

. Previous fracture Mo

e

 Glucocoricoids = Mo
View MOGGE Guidance

= N0

e

. Rheumatoid arthritis




Intervention Threshold

Major Fracture - 10 year fracture probability

&0 70
Age (years)

Intervention Threshold

Major Fracture - 10 year fracture probability

&0 70
Age (years)

Hip - 10 year hip fracture probability

X

60 T0
Age (years)

Hip - 10 year hip fracture probability

60 70
Age (years)




Questionnaire: 10. Secondary nsteoporosis = Mo es

St

1. Age (hetween 40-90 years) or Date of birth 11. Alcohol 3 or more units per day « Mo Yes
Are: Diate of birth: 12. Femoral neck BMD {gicm2)

]Eiﬁ | “1’:1 |m1:| |D:| | T-Score ] -

. Sex _Male (s/Female “' | Calculate

Weight (k) |m

Height {crm) 1170 Sl @

The ten year probability of fracture (%)

. Previous fracture Mo

St

 Glucocoricoids = Mo
View NOGE Guidance

w [80

o

. Eheumatoid arthritis




Intervention Threshold

40

30

20

Major Fracture - 10 year fracture probability

60 70
Age (years)

Intervention Threshold

0

Major Fracture - 10 year fracture probability

60 70
Age (years)

Hip - 10 year hip fracture probability

60 70
Age (years)

Hip - 10 year hip fracture probability

60 70
Age (years)




Summary

Osteoporosis Is a common condition.
Develop a culture of bone health.
ldentify people at risk before they fracture.

Treat / preserve bone mineral where
appropriate.










Is there a tool to help me decide

which patients need assessment?




Questionnaire: 10. Secondary osteoporosis - IO Yes

—

1. Age (hetween 40-90 vears) or Date of hirth 11. Alcohol 3 ormoaore anits per day =/ Mo Yes
Ale: Date of hitth: 12. Femaoral neck BMD (gicm?)

|55 ] HII3| i.r”t| 1D3| 1 Select DxA | | |

. Sex _Male (sFemale : [ calculate

Weight (k) 70 |
Height (cm) 1170 | BM| 24.2 @

The ten year probability of fracture (%)

. Previous fracture Mo e Yes

. FParentfractured hip Ol VI B Major osteoporotic n

CGlucocoricoids = Mo

5 View NOGG Guidance

. Rheumatoid arthritis = Mo




Assessment threshold - Major fracture

10 year probability of major osteoporotic fracture
(%)
S50

40

30

20

60 70
Age (years)

Treat

Meazure BMD

Lifestyle advice and
reassure




Who gets funding for Alendronate

or MSD DEXA scans?




MSD DXA funding criteria
5 o suaravome

FOSAMAX PLUS® funding
& MSD DXA criteria

Merdk Sharp & Dohme fund DA scans to assist patients to access treatment
for osteoporosis. (The funding is QALY for patients whi would not otheraise be abla to haw & DA )

Select patient category and follow process:

STEROID
INDUCED OSTEQPOROSIS

t Patient <75 years ook
= = 5 mg/day prednisone Tscore 53 0| =75 years®
aquivalants

Has had 2 or
mare fractures

Apply for Applyfor | Apply for -wnrfcr
FOSAMAXY PLLIS® FGEM FG“AHH.US‘ FOSAMAX PLUS® | FOSAMAX FLUEF |FOSAMA N PLLISH

hi

THE OMLY PATIEMNT GROUPS THAT QUALIFY FOR AN MSD FUMDED DA SCAM

OSTEQPOROSIS

Y ]

# ROFSAMAN PLUS can be purcheed piataly for patients who do oot mest the funding citark

& MED) in ot sl bofund DA scana forpariiands =75 pwar wito D0 NOT be-ee sn orlsop oot fecos
& MED fn ot mbele oo eupan tDUCA scare




MSD DXA Voucher

st meet ALL criteria in EITHER box below

Sharp & Dohme to fund the )

STEROID INDUCED OSTEOPOROSIS

Patient has been prescribed steroids

For at least 3 months and is receiving = 5 mg/day
prednisone equivalent

Patient has not had an osteoporotic fracture

If the patient has had a fracture they
do not need a DXA to access treatment

Patient does not have medical insurance
that covers DXAs

OR

OSTEOPOROSIS | ™ .

Patient has 1 osteoporotic fracture

If the patient has 2 or maore fractures they do not need
a DXA scan to access treatment

Patient does not have medical insurance
that covers DXAs




FRAX Is Binary.




e FRAX does not take into account dose /
number of fractures etc.

» FRAX is a guide and does not replace clinical

judgement

Carants sts avaaoa of Soonoabimot
Bone

jaurnal homapago: swwww. alsaviar.com/oocatal Do na

FRAX® and its applications to clinical practice

John A Kanis *, Anders Oden, Helena Johansson, Fredrik Borgstrom, Oskar Strom, Eugene MoCloskey

AWHO Gl niw oo B Aleo et Boee Ddinmis, Urewer sy o Swfiedl, UK




The Future?




* Increased range of drugs for OP In NZ.

« Use of fracture probability rather than T
score to assess eligibility for funding.

e Micro CT.




