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Osteoporosis: The Definition & Diagnosis

Osteoporosis is a disorder I
of Increased fracture risk N
due to bone loss that

weakens the skeleton
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Osteoporosis: The Definition & Diagnosis

Osteoporosis is a disorder
of Increased fracture risk
due to bone loss that
weakens the skeleton

Diagnosis:

o after spine or hip fracture
In postmenopausal woman

e BMD T-score -2.5




Postmenopausal Osteoporosis:
Current Treatment Options

No head -to-head trials comparing fracture outcomes

s |In clinical trials

FDA-Approved Documented Fracture
Indications * Reduction 8

Comments

Non-

Prevention Treatment Spine vertebral

ANTIRESORPTIVE AGENTS

Alendronate

Q week dosing

Ibandronate

Q month and IV dosing

Risedronate

Q week or Q month

Zoledronic acid

Q 12 month 1V dosing

Raloxifene

Extra -skeletal effects

Calcitonin

Estrogen

Extra -skeletal effects

Denosumab

ANABOLIC AGENTS

Teriparatide




Prevention vs Treatment: FDA Criteria

Treatment

Documentation of fracture risk reduction in
patients with osteoporosis

Prevention

Preservation of bone mass in patients without
osteoporosis




Prevention vs Treatment

“Prevention Is better than cure.

Desiderius Erasmus

“* An ounce of prevention is worth a pound of cure
Benjamin Franklin

“ A horse out of the barn is gone

Paul Miller




Treatments for Osteoporosis

* In women with osteoporosis, pharmacological
therapy reduces incidence of

vertebral fracture 40-70%
multiple vertebral fractures 77-96%
hip fracture 40-60%

non -vertebral fracture 25-40%




BMD and Osteoporosis

The operational definition of postmenopausal
osteoporosis Is based on BMD (T -score -2.5 or lower)

For fracture risk prediction, the diagnostic thresh old
IS modestly specific but not sensitive

* Most fractures related to osteoporosis occur in
patients whose BMD values are not consistent
with osteoporosis




Most Hip Fractures Occur in Women
Who Do Not Have “Osteoporosis ”

SOF: 8065 women age 65 or older
17% had total hip T -score -2.5 or lower
3% experienced hip fracture

100%o7

Proportion
(%) of
Patients  50%:
with Hip
Fractures

Osteoporosis No
0Steoporosis

Wainwright SA, etal: J Clin Endocrinol Metab. 2005;90:2787-93.
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HOME CALCULATION TOOL PAPER CHARTS FAQ REFEREMNCES

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

Country : US {Caucasian} Name [/ ID : About the risk factors (i )
QUESTI'OH noire: 10, Secondary osteoporosis o O es
Weight Conversio 1. Age (hetween 40-90 yvears) or Date of hirth 11. Alcohol 3 or more units per day (s MNo Tes
pound: Age Drate of birth: 1Z. Fernoral neck BMD (g/cm=)
conyvert o3 hE L B Hologic - |6 T-score: -2.2
120 pound = 52 97 kg 2. Sex hale = Fermale Clear Caloculate
3. Weight (ko 5597
Height Conversion 4. Height {crm) 162.56 BMI 22.3 e
i e The ten year probability of fracture (%) ; /
inch : 5. Prewious fracture Mo - Yes
convert i
6. Parent fractured hip = o Tes B Major osteoporotic
B4 inch=16B2496 cm y
T Current smoking = o TEes B g fracturs
2. Glucocorticoids = 0 VES

9. Rheumatoid arthritis = Mo es




NOF Guidelines - 2008

Indications for therapy in postmenopausal women and
men over age 50

1. after hip or spine fracture
2. BMD T-score in spine or proximal femur -2.5
3. BMD between -1 and -2.5 and one of following:
a. 10 year risk of major fracture of 20% or more*
b. 10 year risk of hip fracture of 3% or more*
* Calculated by FRAX ©® algorithm

NOF Clinicians Guide — 2008




Treating Osteoporosis and Preventing Fractures

Patients with osteoporosis — APPROPRIATE

Patients who do not have osteoporosis but who
have other risk factors (especially prior fracture
or glucocorticoid therapy)

VERY APPPROPRIATE




Treatment Based on Fracture Risk

Therapy appears to be both more clinically effectiv = e
and more cost effective when used In patients at
moderate or high risk of fracture

No treatment except estrogen (WHI) has been shownt o
reduce fracture risk in patients without osteoporos IS

IS Not cost

Treatment of women with  “ osteopenia

effective Schoesboe J et al. Ann Intern Med. 2005:142:734-41.




Osteoporosis Treatment and Vertebral Fracture
Reduction in Women with Osteoporosis

- Placebo
- Therapy (alendronate 5 or 10 mg daily)

[EEN
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Black D et al. Lancet 1996;348:1535-41
Cummings SAetal. JAMA 1998;280:2077-82




Treating Osteoporosis and Preventing Fractures

Patients with osteoporosis — APPROPRIATE

Patients who do not have osteoporosis but who
have other risk factors (especially prior fracture
or glucocorticoid therapy)

VERY APPPROPRIATE
Patients with low BMD without other risk factors

NOT APPROPRIATE




NOF Treatment Guidelines - 1998
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Core data from Kanis JA, etal. Osteoporos Int. 2001;12:989-995.

OREGON OSTEOPOROSIS CENTER McClung MR. Current Osteoporos Reports 2005:3:57 -63.




NOF Treatment Guidelines - 2010

This information is to be used for postmenopausal
women and men over the age of 50 with bone
mineral density measurements by DXA of the

N
o

spine or hip.

W
@)

Patients with previous fractures or who
are taking glucocorticoids (prednisone)
are at higher risk.
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Is There a Need to “Prevent” Osteoporosis?

“New drugs are being developed
that have the potential to
cure osteoporosis. ”

Personal communication

J Bilezikian, Santa Fe Bone Symposium,
August 7, 2010




Preventing Osteoporosis

Is there ever a time when using drugs to prevent bo  ne
loss and the development of osteoporosis justified?

Example:

Healthy 50 year old woman who weighs 110# and whose
mother experienced a hip fracture at age 76, Choose s
not to take estrogen.

T-score values are -1.6 and -1.2 in spine and total hip,
respectively.

|s therapy to prevent bone loss needed and/or
appropriate?




Preventing Osteoporosis

Is there ever a time when using drugs to prevent bo  ne
loss and the development of osteoporosis justified?

Example:

56 year old woman has taken estrogen since menopaus e
5 years ago. Because of her concerns about breast
cancer, estrogen therapy will be stopped.

|s therapy to prevent bone loss needed and/or
appropriate?




Bone Mass Over the Lifecycle

Minimal in healthy women
until just before menopause

Accelerates at menopause
due to estrogen deficiency

Continues slowly throughout Active Slow  Rapid
life Growth Loss  Loss

. 10 20 30 40 50 60 70 80 90
Increases in old age
Age
Influenced by other factors —
nutrition, diseases,
medications, activity, etc

Adapted from Wasnich RD, et al. Osteoporosis: Critique and Practicum . Honolulu, Banyan Press, 1989:179-213
O0C Recker R, et al. J Bone Miner Res. 2000;15:1965-73




Bone Mass Across the Menopause
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Bone Mass Across the Menopause

Women

=& Hip
—&— Clinical spine

O

0
)
©

p=
@
c
@

m

MENOPAUSE
sieaA - uosiad QT J2d
9oUapIdU| 8injoe.

60
Age

Melton LJ 3rd, et al. J Bone Miner Res . 1992:7:1005-1010.




Phases of Bone Loss

Phases of Menopausal Bone Loss

1 2 3

| ] =

FN BMD B [

Yearly Rate l

of Change
% / year _

50-54 55-59 60-64 65-69 70-74 75-80
Age Group

Bone Bone Serum
resorption formation PTH

Burger HG, et al. Am J Epidemiol. 1998;147:871




Perimenopausal Bone Loss and Weight

During the late peri- menopause and early
postmenopause , bone loss is 35 -55% slower In
women Iin the top vs. the bottom tertile of body

weight.

“These findings suggest that healthcare providers
should consider screening for osteoporosis when
women enter the late stages of the menopause
transition, particularly if they have relatively lo W
body weight. *

Finkelstein Jtal. J Clin Endocrinol Metab. 2008:;93:861-8




Early Menopause: 50 -55

Accelerated bone loss begins about 1 year
before menopause

Annual loss: spine 1 -2% and hip 0.5 -1%
Lasts 5 -6 years:
 total loss 10 -15% in spine (1 -1.5 T-score)

Risk factors for bone loss: NOT risk factors:
 low body weight e calcium intake
e smoking e race

* high bone turnover markers e exercise




Early Menopause
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Early Menopause and Osteoporosis

« Early menopause is a risk factor for low bone
mass at ages 50 -60 compared to women who
transit menopause at “normal ” age

Age at menopause Is not a predictor of bone
mineral density or of fracture risk after age 65

These observations suggest that there is an
“estrogen -dependent packet ” of bone




The “Estrogen Packet of Bone

e Depo-Provera

« BMD decreases 5% with therapy

Kaunitz , McClung et al. Contraception. 2006;74:90-99

At menopause, less loss in those who come to
menopause on DMPA
Cundy T etal. Am J Obstet Gynecol. 2002;186:978-83




The “Estrogen Packet of Bone

e Aromatase inhibitors:

e Loss of 10 -15% in 1 year when started in estrogen -
deplete women

* Minimal loss when begun in older estrogen
deficient women




Bone Density and Aromatase Inhibitors

Rate of bone loss may depend on estrogen status of the patient

® 54 y/o woman who
discontinued

estrogen therapy
Lumbar \ as she started Al

spine @) - @

62 y/o woman who
T-score experienced
menopause at age
52 and did not take
estrogen therapy

Baseline 1 Year

Consistent with data from prospective study in whic h recency of
menopause and magnitude of fall in serum E2 predict  ed bone loss

with Al therapy Confavreux CB etal. Bone. 2007;41:346 -52.




Early Menopause: 50 -55

Bone loss occurs
Fracture risk Is low, even with low BMD

Calcium therapy at best blunts but does not
prevent bone loss

Loss can be prevented with estrogen, tibolone
or bisphosphonate therapy (? raloxifene)




Bone Density and Quality

Bone loss impairs bone quality and strength

T-score

2 women, ages
50 and 80, with
T-score -2.0

10 20 30 40 50 60 70 80
Age




Bone Structure Is Damaged in Early Menopause

Baseline 1 year

Placebo

preserves bone
microarchitecture

Lz
HE

Dufresne, et al., Calcif Tiss Int, 2003;73:423-32.




Bone Mass Across the Menopause
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Estrogen and BMD in Early Menopause:
PEPI Trial

Lumbar Spine BMD

875 healthy women ——
CEE 0.625 mg daily

Ages 45-64 (Mean 55)

At least 6 months past
menopause

Placebo
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Months

The Writing Group for the PEPI Trial. JAMA 1996;276:1389-96




Skeletal Response to Alendronate Therapy:

EPIC Study

1609 healthy women

At least 5 years past menopause
(mean 6)

Ages 45-59 (mean 53)

Lumbar spine BMD

Y Alendronate 5 mg

® Placebo
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Clinical fractures: % per year
placebo 1.9% (29/252)
alendronate 1.5% (15/168)

o

NN

Mean Percent Change + SE

{1\
;’}"i\

Urinary NTX

4 ® Placebo
N

¥ Alendronate 5 mg

Years

McClung M, et al. J Clin Endocrinol Metab 2004;89:4879-85




Alendronate and BMD in Early Menopause

447 healthy women

6-36 months past Alendronate 5 mg daily

menopause (mean 25)
Alendronate 5 mM

0 6 12 18 24 30 36 48 60
Months

Mean age 52
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Ravn, P, McClung M, et al. J Clin Endocrinol Metab 2000;85:1492-1497




Effect of Withdrawing Estrogen Therapy
EPIC Study

Women between ages 45 -39 v Hormone Therapy/Placebo

Treated for 4 years; followed for 2 more years

e Placebo

L spine BMD

NTX-u
Mean % Change (SE)

Mean % Change (SE)

Years

Wasnich RD et al, Menopause 2004;11:622-30.




Withdrawal of Estrogen Therapy
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Skeletal Health After Discontinuing Estrogen

Bone resorption increases to or above baseline
levels within 6 months

Bone loss begins within 6 months and may be
accelerated

Within 5 years, BMD and hip fracture risk similar | n
previous user of estrogen Vs never -users

Risk of hip fracture may increase In first year off
therapy

Wasnich RD et al, Menopause 2004;11:622-30
Schneider DL et al. JAMA 1997;277:543-7
Cauley J et al. Ann Intern Med 1995;122:9-16
Siris ES et al. Arch Intern Med 2004;164:1108-12




Effect of Withdrawing Alendronate Therapy:
EPIC Study

Lumbar Spine BMD Urine N-Tx
Mean Percent Change (+ SE) Mean Percent Change (+ SE)

O 1 2 3 4 5 6
Years

—e— PBO for 6 yr —— ALN 5 mg for 4 yr followed by PBO for 2 yr
—e— ALN 5 mg for 6 yr —+— ALN 5 mg for 2 yr followed by PBO for 4 yr
Wasnich, McClung et al. Menopause 2004;1:622-630




Zoledronic Acid Prevents Bone Loss in Early
Postmenopausal Women

-_ -

McClung M et al, Obstetrics & Gynecology. 2009; 114:999-1007.




Zoledronic Acid Reduces Bone Turnover In
Early Menopausal Women

, & -, *+ /0 , 0 &
1#2 $ 123& +4"1+15-0 + 51+5!-0

+161 +I5" +

McClung M et al, Obstetrics & Gynecology. 2009; 114:999-1007.




Bisphosphonate Therapy in Early Menopause
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Preventing Bone Loss When Estrogen Is Stopped

—#— Alendronate 70 mg once weekly

—#— Raloxifene 60 mg daily

124 PM women who 3

discontinued HT or ET
within 6 months
randomized (1:1) to:

ALN 70 mg once
weekly

= Or =
RLX 60 mg once daily
Double dummy PBO

Calcium 1000 mg and
vitamin D 400 IU daily

+ SE

Lumbar Spine BMD
4} 2.3%*

*P =<0.001

~} -1.4%

Baseline 6 months 12 months
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Between group difference at 12 months
Mean 3.5%** p<0.001

95% Cl (2.6, 4.4)

McClung MR, Warrs NB et al, J Bone Miner Res 2005;20:S397




Bone Loss and Recent Estrogen Deficiency

Bone loss inevitably occurs when women experience
estrogen deficiency

On average, about 1 -1.5 T-score unit of bone is lost
In the spine — less In the proximal femur

Thin women lose modestly more bone than do heavy
women

This loss Is not preventable by calcium or exercise

Estrogen effectively prevents bone loss until it is
discontinued

Alendronate prevents bone loss at menopause and
upon discontinuation of estrogen

Stopping alendronate or zoledronic acid is not
associated with “catch -up” loss




Preventing Bone Loss at Menopause

1. Measure BMD at onset of estrogen deficiency
I. women in lowest quartile of weight
Ii. who have had a fragility fracture

lii. who have family history of hip or spine
fracture.

2. For women with spine T -score <-1.5, consider
treatment with alendronate or zoledronic acid for
at least 2 years at menopause (if no estrogen is
used) or for 2 years upon discontinuation of

eStrOgen- McClung M. 2010, Personal Opinion




Patients Expected to Experience Transient,
Rapid Bone Loss

Recent estrogen deficiency

« menopause (natural or iatrogenic)
« discontinuing estrogen therapy
 hormone deprivation therapy
Beginning glucocorticoid therapy
Post non -renal organ transplant
Acute immobilization

e spinal cord injury

e sStroke




Patients Expected to Experience Transient,
Rapid Bone Loss

Recent estrogen deficiency

« menopause (natural or iatrogenic)
« discontinuing estrogen therapy
 hormone deprivation therapy
Beginning glucocorticoid therapy
Post non -renal organ transplant
Acute immobilization

e spinal cord injury

e sStroke




Zoledronic Acid Prevents Bone Loss Due to
Chemotherapy in Premenopausal Women

101 premenopausal women who received chemotherapy
Randomly assigned to placebo or zoledronic acid 4 m g IV Q3M

Lumbar spine BMD

0%
Percent 17°]
change  _ood
from
baseline to 3%
52 weeks g, |

-5%

Placebo Zoledronic
Acid

Hershman DL et al. J Clin Oncol 2008;26:4739-45




Denosumab Prevents Bone Loss In Men on
Androgen -deprivation Therapy

1468 men with non-
metastatic prostate
cancer

Treated with denosumab
60 mg Q6Mo vs placebo

Smith MR et al. N Engl J Med 2009;361:745-755




Denosumab Prevents Vertebral Fractures in
Men on Androgen -deprivation Therapy

1468 men with non-
metastatic prostate
cancer

Treated with denosumab
60 mg Q6Mo vs placebo

Smith MR et al. N Engl J Med 2009;361:745-755




Alendronate Prevents Bone Loss with
Spinal Cord Injury

Gilchrist N etal. J Clin Endo Metab 2007:;92:1385-90




Pharmacological Therapy to Prevent Osteoporosis

e |In patients expected to experience transient,
rapid bone loss, therapy with a bisphosphonate

prevents bone loss

IS not associated with rapid loss when
treatment is stopped

may permanently prevent bone loss
associated with acute or recent estrogen
deficiency




Pharmacological Therapy to Prevent Osteoporosis

There is no need for aggressive (pharmacologic)
therapy to reduce fracture risk in patients at low
risk for fracture

BUT

Short term treatment with bisphosphonates is
justified in many patients who are on the brink of
rapid bone loss



Thank you

Michael R. McClung, MD, FACP, FACE
Founding Director
Oregon Osteoporosis Center
Portland, Oregon, USA
mmcclung@orost.com




