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Learning outcomes

What is osteoporosis?

Why does it matter?

What are some causes of osteoporosis?
How do we diagnose osteoporosis?

How do we prevent / treat osteoporosis?
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Please feel free to interrupt and ask any questions as they
come up



What is osteoporosis?



osteoporosis

osteo- ‘bone’

pOros ‘pore’

-0sis  ‘condition of’

More practically, it translates to
weak bones that are more likely to break

o20 NAOP

. O 6 o Northern Alberta Osteoporosis Program




Osteoporosis exists on a

spectrum
- .\ i e a ’ / '
Lo et Q%" /‘. Q. ‘
I 0% .. ‘e .0 O , /.
re .2°, 4 @ ;7 ‘p."‘ 4 " .‘o
® " ® o :0. o " * ‘:-.
e 2. 0 0’ ....0. o . "
‘.O“"' o“..” ."..“
[ ] ® ® y
L ’ 0 o 4
o ..‘. ', .." . "
NORMAL BONE Low bone mass OSTEOPOROSIS SEVERE OSTEOPOROSIS
o

o
0 NAaopP
O (o) O Northern Alberta Osteoporosis Program



A change in backbone strength over time

Osteoporosis is the thinning of the bones. Bones become fragile
and loss of height is common as the back bones begin to collapse.
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Vertebral
compression
fractures
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Bone with
Osteoporosis
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But isn’t it normal for bones to weaken with age?



Most people think that bone does not change
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Why does osteoporosis matter?



The dark side of osteoporosis

Prevalence:
o 2 million in Canada
o 1in 5 women >50 years
o 1in 20 men >50 years

Hip fractures carry a high mortality rate and lead,to
loss of independence

“Fracture cascades”

After an osteoporosis-related fracture, you are 5x
likely to suffer another fracture within 1 yr
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osteoblasts T h e Te a m osteoclasts

B = build bone C = chew bone
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It's not that osteoblasts are “good guys” and
osteoclasts are “bad guys

. osteoblasts osteoclasts ‘

It's good to have balance



It's not that osteoblasts are “good guys” and
osteoclasts are “bad guys

osteoclasts *

~ " osteoblasts




It's not that osteoblasts are “good guys” and
osteoclasts are “bad guys

‘ osteoblasts

osteoclasts ’ T —




Bone Mass Acquisition over a Lifetime

Bone Mass

Age
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Bone Mass

The Golden Years

: Bone mass

[
|
accrual I
|

“

~95% adult bone mass

|
1
1
1
|
|
1
I attained by ~18 years
| ,

1

|

1

1

1

naop

o Northern Alberta Osteoporosis Program

|
|
|
|
|
| A T
1 1 v 9/
1 Q% n Y
l %;/\ /
| e
| |
| |
| |
| |
| |
I Puberty I Age



Peak Bone Mass

Peak bone mass
achieved at ~25-30
years

Bone Mass
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Middle Age

Peak bone mass

Bone Mass
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Bone Loss

Peak bone mass

Menopause
+

Bone Mass

FRACTURE ;.‘ .
RISK %
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It's not that osteoblasts are “good guys™ and
osteoclasts are “bad guys

. osteoblasts

osteoclasts *

Estrogen normally slows down osteoclasts
During menopause, body stops making
estrogen

So, osteoclasts become stronger




What are some causes of osteoporosis?



Causes of osteoporosis

Women - biggest one is menopause
Men - most common is low testosterone
Other causes

Overactive thyroid
Overactive parathyroid
Steroid use

Alcohol use

Celiac disease

Chronic liver disease
Chronic kidney disease



How do we diagnhose osteoporosis?



Diagnosis

Osteoporosis is diagnosed in 2
ways:

1. Fragility fracture (low-trauma
fracture)

2. Bone density with T-score less
than -2.5




Fig. 1. An woman
with osteoporosis
falls froma
standing height,
resulting in a
fragility fracture

Fig. 2. Cross-section of femur with examples of
healthy and osteoporotic bone

The Hughston Foundatiés
Inc. ©2016
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Fragility fracture = OStGOpOrOSiS = medical treatment



Diagnosis

Osteoporosis is diagnosed by 2
criteria:

1. Fragility fracture

2. Bone density with T-score less
than -2.5




Measures the calcium content in your bone
DXA Test is quick (<15 minutes) and is painless

(Dual-Energy X-Ray
Absorptiometry)

o20 NAOP

O 6 o Northern Alberta Osteoporosis Program

All individuals age > 50y would probably
benefit from BMD




Left Forearm Bone Density Right Femui 'Bone Density

Ulna 33%




Bone Densitometry

BMD (g/cm?) T-SCORE

LUMBAR SPINE 0.795 -3.2
LT HIP NECK 0.823 -1.5
LT HIP TOTAL 0.870 -1.1
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Bone Densitometry

BMD (g/cm?) T-SCORE

LUMBAR SPINE 0.795 -3.2
LT HIP NECK 0.823 -1.5
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T-scores

e Statistical measurement that compares your bone mineral density to a
reference population

Osteopenia
Range

naop

Northern Alberta Osteoporosis Program

0.0
0::0
o




N
2 s il

ofo  NAOP

O (o) O Northern Alberta Osteoporosis Program

ﬁvaPJvJ'Jv"«’Jrvv‘v’J«’Jv’v‘vux

Bell Curve

AR
w&uw.az\

RIIII2IR 2SR LT \

AN N
TYvYYvyy

e e e v M !§ _

T score

Healthy population of young,
30-year-old women

Why 30-year-old?

Remember this is when you
would have reached peak
bone mass (so it's comparing
your bones now to when they
would have been their best)
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Bone Density Bell Curve

Low bone
mass
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95%ofdata

99.7 % of data |

is lower than 84%




Bone Density Bell Curve

is lower than ~99%
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How do we prevent/treat osteoporosis?



Treatment strategies

1. Lifestyle
2. Medication



Treatment strategies

1. Lifestyle — probably a good idea for all with osteoporosis
Calcium 1200 mg/d (from diet + supplements if needed)
Vitamin D 1000-2000 units daily (or higher doses if needed to make
sure vitamin D levels are good)
Stop smoking
Reduce alcohol
Exercise 30 minutes 3x/week



Treatment strategies

2. Medication

Your risk for a future osteoporotic fracture exists
on continuum



®
FRAX Fracture Risk Assessment Tool

Home Calculation Tool v Paper Charts FAQ References CE Mark English v
Calculation Tool
Please answer the questions below to calculate the ten year probability of fracture with BMD I*
Country: Canada Name/ID: | ) About the risk factors
Questlon nalre 10. Secondary osteoporosis @no Oves ) )
A : Weight Conversion
ra Ct u re I S ( 1. Age (between 40 and 90 years) or Date of Birth 11. Alcohol 3 or more units/day ®No Oves
Age: Date of Birth: Pounds % kg
v M: D: 12. Femoral neck BMD (g/cm?)
’ ; onvel
’ C rt
T I F R ‘s X 2.9 OmMale OFemale SelactBMD N
00 ( ) 3.:Welght: (ka) | Clear || Calculate |
4. Height (cm) Height Conversion
Inches & cm
5. Previous Fracture @no Oves
) - | Convert
6. Parent Fractured Hip ®no Oves —_—
7. Current Smoking @no Oves
8. Glucocorticoids @nNo OYes
i 01533787
9. Rheumatoid arthritis ®no Oves Individuals with fracture risk
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Your risk for a future osteoporotic fracture exists
on continuum

10-year risk of major =709
osteoporotic fracture 20%
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Risk exists across a continuum

!

Treat with
medications
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Your risk for a future osteoporotic fracture exists
on continuum

10-year risk of major <1009
osteoporotic fracture 10%
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Risk exists across a continuum

!

No medications
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Risk exists across a continuum

!

Most would likely benefit
from medication
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What kind of medications are available?

1.

Anabolic medication (“bone-building medication”) - STRONGEST
Romosozumab (Evenity) - once a month injection for 1 year
Teriparatide (Forteo) - once a day injection for 2 years

Anti-resorptive medication (“prevent bone loss”) - LESS STRONG
Denosumab (Jubbonti) - once every 6 month injection

Zoledronic acid (Aclasta) - once a year injection
Alendronate/Risedronate (Fosamax/Actonel) - once a week pills



Imminent fracture risk

Probability (%)
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0
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In those with imminent fracture risk, anabolic therapy is preferred



Take-Home Messages

e One fracture can increase the risk of future fractures
o All individuals aged > 50 years would likely benefit from a bone density
e For all individuals with osteoporosis, lifestyle changes are key

o Make sure dietary + supplement calcium is 1200 mg/d

(@)

Ensure they are getting enough vitamin D
Exercise

(@)

(@)

Smoking cessation

(@)

Alcohol cessation
o Anabolic medications can dramatically reduce fracture risk and improve

bone density, especially for those who with “imminent” fracture risk
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