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Patients Who Have Already Fractured:
The Long Hanging Fruit

1 Those with fractures
are MUCH more likely
to have more fractures

1 But very few fracture
patients get evaluated
for osteoporosis or
treatment
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AN ECONOMIC
PROBLEM

* Osteoporosis was one of the 10
most costly chronic conditions

to Medicare in 2010.

* Osteoporosis and related

fractures cost patients, their

OSTEOPOROTIC MYOCARDIAL STROKE BREAST CANCER families and the healthcare

FRACTURES INFARCTION illi
system $19 billion annually.

Comparison of Annual Hospital Costs Per Year for Older U.S.
Women?



PROBABILITY OF OSTEOPORORIS MEDICATION USE
FOLLOWING HIP FX WITHIN 12 MO AFTER DISCHARGE
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Osteoporotic Fractures by Type,
per year'
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OSTEOPOROSIS MEDICATION
AFTER HIP FRACTURE?

BETA BLOCKERS
AFTER HEART ATTACK®

Only 23% of Patients Receive Osteoporosis
Medication After a Hip Fracture?
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4. Offer pharmacologic therapy for osteoporosis to people aged 65 years or older with a hip or vertebral
fracture, to reduce their risk of additional fractures.

e Do not delay initiation of therapy for bone mineral density (BMD) testing.

e Consider patients’ oral health before starting therapy with bisphosphonates or denosumab.

e For patients who have had repair of a hip fracture or are hospitalized for a vertebral fracture:

o  Oral pharmacologic therapy can begin in the hospital and be included in discharge
orders.

o Intravenous and subcutaneous pharmacologic agents may be therapeutic options after
the first 2 weeks of the postoperative period. Concerns during this early recovery
period include:

*  Hypocalcemia because of factors including vitamin D deficiency or
perioperative overhydration.

"  Acute phase reaction of flu-like symptoms following zoledronic acid infusion,
particularly in patients who have not previously taken zoledronic acid or other
bisphosphonates.

o If pharmacologic therapy is not provided during hospitalization, then mechanisms
should be in place to ensure timely follow-up.

5. Initiate a daily supplement of at least 800 IU vitamin D per day for people aged 65 years or older
with a hip or vertebral fracture.

6. Initiate a daily calcium supplement for people aged 65 years or older with a hip or vertebral
fracture who are unable to achieve an intake of 1200 mg/day of calcium from food sources.
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From the Primer on the Metabolic Bone Diseases
and Disorders of Mineral Metabolism, 7t Edition.
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From the Primer on the Metabolic Bone Diseases
and Disorders of Mineral Metabolism, 7t Edition.
www.asbmrprimer.org
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Kinetic Binding affinity of BPs
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Bisphosphonates Reduce Fracture Risk up to
5 Years
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Prolia® (Denosumab), a RANK Ligand Inhibitor,

Inhibits Osteoclast Formation, Function, and Survival
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Denosumab significantly lowers relative risk of

fractures at 36 month
Phase 3: The FREEDOM Trial

9% - RRR = 68% RRR = 20% Placebo
° p < 0.001 p =0.01 B Denosumab
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-?..\.— 70/0 . 7.2%
g ¥
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g 2%, - p =0.04
10/0 5 1,2% |
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New Vertebral Non-Vertebral Hip
ARR =4.8% ARR =1.5% ARR =0.3%
For Internal Training Purposes Only - Not for External Use ARR = absolute risk reduction; RRR = relative risk reduction CMCE/DNB/0011/13

IR 2T iLs Adapted from Cummings SR, et al. N Engl J Med. 2009;361:756-765 1> ., ration date: Februrary 2013



Ten Years of Denosumab Treatment in Postmenopausal Women
With Osteoporosis: Results From the FREEDOM Extension Trial

- Placebo ===' Cross-over Denosumab Continued Denosumab

Lumbar Spine BMDT Total Hip BMDt
24 - 51.6% 10 - 9.1%

o 22 - _ FREEDOM Extension
= FREEDOM Extension Study

= 20 - Study 8 -

Percent Change

o 1 2 3 4 5 6 7 8 9 10
Study Year

i 2 3 4 5 6 7 8 9 10
Study Year

BMD: bone mineral density
"Compared with FREEDOM baseline, extension baseline, and previous measurement. All values all P < 0.0001.

Adapted from Bone HS, et al. 2015; J Bone Miner Res; 30(Suppl 1):S471;LB1157 (Late breaking)
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ORIGINAL ARTICLE

JBMR

Association of Alendronate and Risk of Cardiovascular
Events in Patients With Hip Fracture

Chor-Wing Sing," Angel YS Wong,' Douglas P Kiel,” Elaine YN Cheung,® Joanne KY Lam,*

Tommy T Cheung,” Esther W Chan," Annie WC Kung,® lan CK Wong,"® and Ching-Lung Cheung'~*"#
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Refused to participate
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/ \
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|
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Discontinued intervention (n = 0)
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analysis (n = 8)
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Received allocated intervention (n=
30,389)

Did not receive allocated
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Follow up for 1. 3, 5, and 10 years
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(n=0)

Discontinued intervention (n=0)

Analyzed (n= 13,568)
Excluded unmatched controls from
analysis (n = 21,372)
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Zoledronic Acid 5 mg: Reduced
Risk of All - Cause Mortality

18~ Hazard Ratio, 0.72 (95% CI, 0.56-0.93)
16 - P=.0117
Absolute Risk Reduction, 3.7%

28%

14-

- Z0L 5 mg (n = 1065)
Placebo (n = 1062)

Cumulative Incidence (%)
©
|

0 4 8 12 16 20 24 28 32 36
Month




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fracture Prevention with Zoledronate
in Older Women with Osteopenia

lan R. Reid, M.D., Anne M. Horne, M.B., Ch.B., Borislav Mihov, B.Phty.,
Angela Stewart, R.N., Elizabeth Garratt, B.Nurs., Sumwai Wong, B.Sc.,
Katy R. Wiessing, B.Sc., Mark J. Bolland, Ph.D., Sonja Bastin, M.B., Ch.B.,
and Gregory D. Gamble, M.Sc.

METHODS
We conducted a 6-year, double-blind trial involving 2000 women with osteopenia

(defined by a T score of —1.0 to —2.5 at either the total hip or the femoral neck on
either side) who were 65 years of age or older. Participants were randomly assigned
to receive four infusions of either zoledronate at a dose of 5 mg (zoledronate group)
or normal saline (placebo group) at 18-month intervals. A dietary calcium intake of
1 g per day was advised, but calcium supplements were not provided. Participants
who were not already taking vitamin D supplements received cholecalciferol before
the trial began (a single dose of 2.5 mg) and during the trial (1.25 mg per month).
The primary end point was the time to first occurrence of a nonvertebral or verte-

bral fragility fracture.
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Effects of Zoledronate on Cancer, Cardiac Events, and
Mortality in Osteopenic Older Women

lan R Reid,'? © Anne M Horne,' Borislav Mihov,' Angela Stewart,' Elizabeth Garratt,' Sonja Bastin,” and
Gregory D Gamble'
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Romosozumab or Alendronate for Fracture Prevention

in Women with Osteoporosis

Kenneth G. Saag, M.D., Jeffrey Petersen, M.D., Maria Luisa Brandi, M.D., Andrew C. Karaplis, M.D., Ph.D.,
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COMPARISONS (3)

Adverse Events.

An imbalance in adjudicated

Month 12: Primary Analysis:
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we= Placebo == Alendronate =e= Teriparatide == 210 mg of Romosozumab monthly
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Why an anabolic treatment?



Anti -resorptive Agents Improve Bone Strength by
D Bone Remodeling

Stabilize or
increase BMD

Maintain trabecular
architecture

Increase mineralization
density of bone matrix
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What the antiresorptives
dono

For Internal Training Purposes Only - Not for External Use

IT/RMZ/1809/0016



Human Parathyroid Hormone

Intact PTH (1-84)
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Effect of Teriparatide on Incidence of Vertebral
and Non-Vertebral Fractures in
Postmenopausal Women with Osteoporosis

New vertebral fracture Non-vertebral fractures

20 20
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Incidence of New Vertebral Fractures

Results: New Vertebral Fractures: 12 and 24 months

Patients with New Vertebral Fractures (%)

e e
O L N W

SO P N W b~ O O N 00 ©

m Teriparatide = Risedronate

Relative risk: 0.44 12.0%
(95% CI: 0.29, 0.68) (64/533)
p<0.0001

Relative risk: 0.52
(95% CI. 0.30, 0.91)
p=0.019 6.0%

(35/585) 5.4%
(28/516)

3.1%

(18/574)

12 months 24 months

For Internal Training Purposes Only - Not for External Use
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Cumulative Incidence of Pooled Clinical

Fractures

Cumulative Incidence of Pooled Clinical Fractures*: Kaplan-Meier Estimates

1 4

Hazard ratio: 0.48
(95% CI: 0.32 to
0.74)

p=0.0009

Risedronate

Teriparatide

Cumulative Incidence (%)
1

r T T T 1

baseline 6 12 18 24
No. at Risk Time (Months)
Teriparatide 680 623 589 561 508
Risedronate 680 616 584 553 502

CI = confidence interval.

*Clinical vertebral and-wentebral fragility fractures: clavicle, scapula, ribs, sternum, sacrum, coccyx, huragcaspuadipsivisn hip, femur, patella,
tibia, fibula, ankle, calcaneus, tarsus, or metatarsus.

For Internal Training Purposes Only - Not for External Use
IT/RMZ/1809/0016
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Non-Vertebral Major Fragility Fractures

Cumulative Incidence of Non-Vertebral Major Fragility Fractures*: Kaplan-Meier
’ Estimates

Hazard ratio: 0.58
(95% ClI: 0.32,
1.05)

p=0.062

Risedronate

Teriparatide

Cumulative Incidence (%)

r T T T 1

baseline 6 12 18 24
No. at Risk Time (Months)
Teriparatide 680 626 596 571 520
Risedronate 680 624 598 576 525

ClI = confidence interval.
*Fracture of hip, radius, humerus, ribs, pelvis, tibia, or femur.

For Internal Training Purposes Only - Not for External Use
IT/RMZ/1809/0016
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Incidence of New Multiple (2 or More)

Vertebral Fractures

Incidence of New Multiple (2 or More) Vertebral
Fractures

3 7 mTeriparatide ® Risedronate
(]
s 8 Relative risk: 0.16
§ N gz _ > 20 (95% CI: 0.04,
20 3 (12/533) 0.74)
p § § p=0.007
S =W
= 0 —
= ®
%) &]’51 i
c 9
(D] —
g S
o

o
|

24 months

For Internal Training Purposes Only - Not for External Use
IT/RMZ/1809/0016 "



Fracture prevention: vertebral fractures

OR = 0.11 (85% CI 0.0, 0.81)**
" OR = 0.09 (95% CI 0.01, 0.68)** !
"OR = 0.31 (85% CI 0.10, 0.93)** '

" OR = 0.35 (95% CI 0.13, 0.95)** '

| |
OR = 0.19 (85% Cl 0.06, 067 )**

ka
]

| I
OR = 0.12 (95% Cl 0.03, 0.53)**
i I
1.5 -
1.1% ) )
= pmq7 @ Afer Tenparatide
- 1 m Durdng Tedparatide
=
2
o
(=5
0.5
0.1% i0.1%
=1 ri=
a | g | . | e s |
O—& moanths =E=12 =12=-18 =18=24 >30=36 >56=-42
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(MET45dy  (MNET3R4)  (ME]30E) |f|"-|-1-1EI1] (=020 L L
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VERO: Teriparatide vs Risedronate in Severe Osteoporosis

Hip Fracture Rates by 6-Month Treatment Period

-48% -85%
v 1,0
c 0,88
2
< 0,8 -
o
S | :
— 0,6 -
5 2 0.49 0,46
o
o) &4 -
§ *k
20,2 - 0,13
2
§ 0.0 n=35 |
LL . _
No. at risk828 7308 6465 5037
0-6 >6—12M >12-18 >18
n, number of patients. onths

Data labels show rates and statistical significance of differences between periods. ) -
*p<0.05 and **p<0.005 versus the 0 to 6 months reference period; #p<0.05 as shown. Silverman S, et al. Calcif Tissue Int. 2018. DOI:10.100T&B@E23



Hip Fracture Outcomes

Study Odds Ratio  Teriparatide Control Weight
(95% CI})  Events (n/N) Events (n/N) %
Neer (2001} : 0.30 (0.05, 1.75)  1/541 4/544  15.00
Hadji (2012) i > 231 (0,52, 10.22)  5/360 21350 20.90
Malouf (2017) * : 0.33(0.09,1.24) 2106 7110 26.08
Gluer (2013) * : 0.14 (0.00,7.12)  0/45 1/47 3.01
Kendler (2017} 0.42 (0.10, 1.87)  2/680 5/680  20.98
Miller {2016) i 0.22(0.01,424) 0/818 2/1645 534
Saag (2007) i 0.14 (0.00,6.82) 0/214 1214 301
Miyauchi (2[]1[];< - : 0.05(0.00,3.12) 0M36 1/67 266
Langdahl (2017) : 0.14 (0.00,6.82) 0218 1218 3.0
Overall (l-squared = 0.0%, p = 0.491) <> 0.44 (0.22, 0.87) 10/3118 2413875 100.00
Heterogeneity (ChiZ: 7.43; df = 8) i "0 = 0.019
I ! [ | !
.[]1|J1 I1 IS 1 ZI 1ID
* Favours Tenparatide Favours Cd:rr*rtrr:alh.=

Diez-Pérez A. et al. Bone (2019);120:1-8
0.44 (0.22, 0.87) 10/3118
24/3875 100.00
*n = 0.019



Post-menopausal women treated with oral (2 5yrs)
or IV (=3 yrs) BPs

l

Hip, spine or multiple other osteoporotic fractures before or during therapy

\/ No

Reassess benefits/risks Hip BMD T-Score £-2.5 @
Consider continue BP ¥ or OR
change to alternative therapy @
Reassess every 2-3 years

k (4)

high fracture ris

Yes ‘ No

Reassess benefits/risks Consider drug holiday
Consider continue BP for up to 10 yrs &
or change to alternative therapy Reassess every 2-3 years
Reassess every 2-3 years

()




Combination treatment

Lumbar spine Switch Distal radius

—&— Teriparatide—denosumahb +
-l Denosumab—teriparatide
Combination—denosumab }

7 E/

Change (%)
Change (%)
o
"
B
1
1
i
i
1
1
1
i
1
1
1
i
1
1
1
i
1
1
1

Femoral neck Switch Total hip Switch

v v

Change (%)

T
24
Months Months

For Internal Training Purposes Only - Not for External Use
IT/RMZ/1809/0016 Lancet. 9/2015
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THANK YOU!

SUPPORT YOUR BONES.
THEY SUPPORT YOU.
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