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The Burden of Osteoporosis in the United States —
A US Bone and Joint Initiative Report 2010-2014

Order: Asians/Hispanics/Whites/Blacks 1"nIN2 O'TINIDINVOIX Y'Y
2010-2014

Decrease in all fracture sites 18% T650%

16%

3.5% and 1.4% increase in hip and

14%

femur fractures, respectively e

10%
Total costs for osteoporosis 8%

6% 5.10%
$73.6 billion in 2012-2014 4%

2%
Fairly equal distribution between 0%

775 D'Y) D22

ambulatory care, inpatient, 9> mDW) mD0Ma
and prescription costs US adults age 50+
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Nicole Wright, et al. ASBMR abstract book
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Subsequent Fracture Risk Following Traumatic versus Non-
traumatic Fracture: A Registry-Based Cohort Study
N=80,242

90% female G)al el RiUN  1.35[0.99-1.84] 2.04 [1.77-2.35]

svolowp AR
1.34 [1.23-1.47] 1.77 [1.69-1.85]
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William Leslie, et al. ASBMR abstract book
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The association of bone turnover during the menopause transition
and subsequent fracture: results from the Study of Women’s Health
Across the Nation
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Albert Shieh, et al. ASBMR abstract book
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Implementation of Fracture Liaison Services in two Swedish
hospitals was associated with reduced risk of recurrent clinical
fractures in patients with osteoporotic fracture

N=15,968 patients

Age 73.5Y, 76% women
Major osteoporotic fracture

2012 -2017

Vs. patients prior to FLS implementation

1.40

-}
o
o

7
(=3
o

Hazard Ratio (HR)
(=] o
o oo
o o

o
-9
o

0.20 -

0.00

Risk of recurrent
fracture (MOF)
. with FLS l
| | Age, mean (range) 59 (50-66) 73 (67-80) 87 (81-105)
ARR* (3y) - 1.7% 4.3%
NNST (3y) - 59 23
Patients (n) 5177 5282 5509
Recurrent MOF#£ (n) 251 345 575
*ARR=Absolute Risk Reduction z
tNNS=Number Needed to Screen Temle Of age

$MOF=Major Osteoporotic Fracture
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Kristian Axelsson, et al. ASBMR abstract book
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Red Cell Distribution Width (RDW), A Widely Available Simple
Measure of Cell Aging, Strongly Predicts Hip Fracture

lI""o¥n

RDW measures variability in the size of red blood cells

Increased RDW predicts mortality, CVD, and aging related diseases
N=3,635 men, 71 to 99, MrOS study Flipiie. RO curve i hip Fractes

RDW was classified into percentiles g
FN BMD, FRAX
Follow-up=8.1 years

0.75

0.50

Sensitivity

RODW+Age+FN BMD
----- FRAX wBMD
RDW+Age

----- FRAX wio BMD

0.25

Higher RDW was associated with fractures

0.00

0.00 0.25 0.50 0.75 1.00
1-Specificity
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Kyoung Min Kim, et al. ASBMR abstract book



s 1COMINZ 0T T'RD 'RI91 D0

nNown' 210 DN 22X 2N NU'DIAAR ,NRION? NV2IPO? QUON

Grade 1 vertebral fractures identified by densitometric lateral spine
imaging predict incident fracture independently of clinical risk
factors and BMD in older women

1 D2 Tn w'ny Maw oxn
(na1ixa nnnon 20-25%)

?1NA1IAN 0'Yid 0'9011 DAY 0DIND

N=3,028 women
©75-80y
e DXA obtained lateral spine scans
e Follow-up=3.6 years

1 "aaT™ NO'NT "Naw Dy D'V LD
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Lisa Johansson, et al. ASBMR abstract book
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Calcium and Vitamin D Supplementation Are Not
Associated With Risk of Incident Ischemic Cardiac Events
or Death: Findings From the UK Biobank Cohort

Nicholas C Harvey,? Stefania D'Angelo,’ Julien Paccou,'? Elizabeth M Curtis," Mark Edwards,'*
Zahra Raisi-Estabragh,® Karen Walker-Bone,' Steffen E Petersen,®* and Cyrus Cooper'##©*

(A) IHD Myocardial infarction
~N —
» @ women a men - “71 = women a men N=475,255
QO un Q
g i § i Age 40-59 years
g ;_H HT e g II follow-up= 7 years
. .. E; 2 I 0
(A) hospital admission & ,, | L E i H%
£ :
(B) death = =
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(B) IHD Myocardial infarction
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Journal of Bone and Mineral Research, Vol. 33, Mo. 5, May 2018, pp B03-811
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Effects of Supplementation with Vitamin D3 400, 4000 or 10000 IU
Daily for Three Years on Vascular Calcification in The Calgary Vitamin
D Study: Secondary Analysis of a Randomized Controlled Trial

Whether vitamin D supplementation has a dose-dependent effect on
development and progression of AC in healthy adults

N=311

55-70Y

Baseline 25(0OH)D 30- 25 nmol/L
400 or 4,000 or 10,000 IU/day
AC within the tibial arteries
measured by HR-pQCT

-
o
1

-8 - 400 IWiday
- 4000 IUiday
-d=- 10,000 IUiday

oy
=]
1

e
w

e
(=]

Change in calcification quantity (mgHA)
o
o

Timepoint (months)
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Emma Billington, et al. ASBMR abstract book
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Long-term effects of calcium supplementation on abdominal aortic
calcification in older women: analysis of a 5-year double-blind
randomized controlled trial

= 5-year double-blind, placebo controlled trial

= 1.2g elemental calcium vs. placebo

= women > 70 years

= N=1,460

= Lateral spine images captured at the time of bone density testing

= Scored using the AAC24 semi-quantitative method

a large randomized controlled trial
long-term calcium supplementation

No difference in the development or progression of abdominal aortic calcification
between the calcium group vs. placebo

Joshua Lewis, et al. ASBMR abstract book
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The Prospective Urban Rural Epidemiology

A

= 35-70 years n Events HR (95% (1) Prrene
Composite outcome 0-0001
0.5 servings per day 12399  ORB(7.B% [ | 1.00 (1-00-1-00

= 2003-2018 e pereay o (H00-100)
0.G-1servingsperday 12023 789 (6-6%) —a 0-89 (0-79-1-00)

1-2 servings per day 8853 519(5.9%) —— 0-84 (0-73-0-96)
= N=136,384 2 servings per day 7552 40(57% @ —a—— 071 (0-60-0-83)
Total mortality 0-01
. . <0-5servingsperday 12399 547 (4-4%) ] 1.00 (1-00-1-00)
|
NO basellne CV d|Sease 05-1servingsperday 12023 374 (3-1%) — 0-84 (0:71-0.98)
1-2 servings per day 8853 317 (3-6%) —_— 0-89 (0-74-1.06)

n Que5t|0nna|res =2 servings per day 7552 248(33%) — = 075 (0-60-0-92)
Major cardiovascular disease 0-0001
<(5servingsperday 12300 624 (5.0%) N 1.00 (1-00-1-00)
0-G-1servingsperday 12023 538 (4.5%) —a 0-88 (0.76-1.06)

1-2 servings per day 8853  308(35%) — 076 (0-64-0.90)
MILK & YOGURT>>CHEESE >2 servings per day 7552 27B(37%) —a— 0-68 (0.56-0-84)
| |
045 1 15

composite outcome: mortality or major CV events
M Dehghan et al. Lancet 2018; 392: 2288-97
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Zoledronic Acid Maintains Bone Mineral Density after Denosumab

Administration (DATA-HD Extension)
ZOL 5-7 M

after DMAB injection

—

Whether ZOL, after DMAB, can
preserve gains in BMD

20-mcg or 40-mcg (HD)

Postmenopausal women

N=53 I
both groups (HD vs. LD) at all sites
Greater decreases in the subjects

of TPTD daily
52-82Y at high fracture risk OM

0, 15m, 27m DXA scans

BMD changes were maintained in

who received ZOL early (<6M after -

the DMAB injection)

|
w

Joy Tsai, et al. ASBMR abstract book Lancet Diabetes Endocrinol 75-767 :7 ;2019
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Subject Characteristics and Changes in Bone Mineral Density After
Transitioning From Denosumab to Alendronate in the Denosumab
Adherence Preference Satisfaction (DAPS) Study

DMAB

.

What are the relationships between subject characteristics and their BMD

responses after transitioning from DMADb to ALN
3% BMD least significant change threshold
Most subjects showed maintained or increased BMD

Subjects who lost BMD from M12 to M24 on ALN showed greater gains in
BMD from MO to M12 on

DXV NI9'OY 7v 110" DA [21 AXNIONT NPOSN "NX 0'NIS BP 3"xw P 7V y'axn yTnn

David Kendler, et al. ASBMR abstract book
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Romosozumab Treatment
in Postmenopausal Women with Osteoporosis

FRAME study
PLACEBO
dmab
N=3591
Romo
dmab
N=3589

12M 24M
= Women, 55-90y = -73% VERTEBRAL FRACTURES AT 12M, 24M
= Tscore-2.5t0-3.5 = NO DIFFERENCE IN NON-VERTEBRAL FRACTURES

= Excluded: a history of hip fracture = -36% IN CLINICAL VERTEBRAL

E > . i
22 moderate vertebral fractures (a composite of nonvertebral & symptomatic

= Recent use of drugs affecting bone
vertebral fracture)

metabolism

Cosman F, et al. N Engl J Med 2016; 375: 1532-43
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Romosozumab or Alendronate for Fracture Preventlon
in Women with Osteoporosis

ARCH study

= -48% VERTEBRAL FRACTURES AT 24M

= -27% clinical fracture
= (a composite of nonvertebral &
symptomatic vertebral fracture)

= -19% nonvertebral fracture

= -38% hip fracture

12V] 36M

Included: Women 55-90y, T score <-2.5, 21 moderate or severe vertebral fractures
Participants: Age 72y, 52% above 75y

Saag KD et al. N Engl J Med 2017;377:1417-27
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Romosozumab: CV side effects

CVD: 1.9% ALD; 2.5% ROMO

Increased
vascular
remodeling

comparison drug,
alendronate, is
cardioprotective

vascular
calcification

Increased
cardiovascular
risk

2?7?70 pMn T IR 2179 DRN
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~ Genetic, Clinical and Nonclinical Studies do not
Support Biological Plausibility

1797 Quon

No evidence of premature Phase 1, 2, and non- No evidence of acute or
cardiovascul : scular
sclerostin ( e
Van Buche Aprll, 2019
_ WARNING: POTENTIAL RISK OF MYOCARDIAL
» Non-coding S( INFARCTION, STROKE AND CARDIOVASCULAR DEATH
variants assoc See full prescribing information for complete boxed warning. ng:
modest increa: |+ EVENITY mav increase the risk of mvocardial infarction, stroke knockout
mineral densit and cardiovascular death. (5.1) Tlized APOE
|+ EVENITY should not be initiated in patients who have had a
myocardial infarction or stroke within the preceding vear. Consider
whether the benefits outweigh the risks in patients with other
cardiovascular risk factors. (5.1)

» [f a patient experiences a mvocardial infarction or stroke during
therapv, EVENITY should be discontinued. (5.1)
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Efficacy and Safety of Romosozumab vs Placebo Among Patients
With Mild to-Moderate Chronic Kidney Disease (CKD)

Post hoc analysis of the FRAME study

Renal function categories: normal (eGFR >= 90), mild (eGFR 60-89),
moderate (eGFR 30-59), or severe (eGFR 15-29)

Changes in BMD were similar irrespective of baseline eGFR

The incidence of AEs and SAEs were similar between treatment groups

Figure. LSM (95% CI) % Change in EMD From Baseline to Month 12

o 160 - Lumbar Spine o 70- Total Hip o 70- Femoral Neck
% 140 4 E 6.0 + g
B E 14
120 4 .
2 g 50 @
g 100 4 E 404 E
£ 80 g - )
59 ¥ :
8 49 o o
£ 204 ® 101 ®
2 004 3 00- 2 I
= = = 1
=20 - T O3 100 1313 3 . =10~ aar 3 290 2367 &1 8 =10 d g1 3 2am F T L ]
z 90 80-89 30-59 290 BO-89 30-59 =90 60849 30-59
oGFR (mLimin/1.73m?) oGFR (mLimin/1.73m") oGFR (mLimin/1.73m")

B rome [J Pbo

Paul Miller, et al. ASBMR abstract book
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Involvement of the gut microbiota and barrier function in
glucocorticoid induced osteoporosis.

Adult male mice, 8-weeks, GC SC + or - broad-spectrum ABX

to deplete the microbiota

Depletion of the microbiota prevented the GIO (-40%)
Microbiota composition was modified by probiotic preventing GIO
GC treatment causes intestinal barrier leaks and increases serum endotoxin levels

Barrier function was enhanced by treating with a mucus supplement, preventing

both GC-induced barrier dysfunction and GIO

7¢ NTAIN9] 'ynin DIoNnl 'vnin TN 7Y ,j7'oon 1vin N7 , I'ONN NX NY'ATN NTIAYN
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Jonathan Schepper, et al. ASBMR abstract book
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Six Years’ Experience With Recombinant Human Parathyroid
Hormone (1-84) in Chronic Hypoparathyroidism: Renal and Skeletal
Endpoints and Safety From the RACE Study

* An open-label, long-term safety and efficacy study

e Adult patients

* rhPTH(1-84) could be up-titrated to 100 pg/day and oral Ca and calcitriol doses

adjusted

e Albumin-corrected serum Ca levels 8.0-9.0 mg/dL

e N=49 12 UScenters 34 pts completed 72 months

* Albumin-corrected serum Ca levels were maintained within target range

 Serum P levels declined to within normal range
e CaXP levels declined

Urinary Calcium Excretion

Baseling

Month 727

Mean (5D}

n

Mean (S0

Lirinary calcium

excration, mg/24 hour” 336.7 {200.37)

48

213.2 (128.82)

Dennis Black, et al. ASBMR abstract book
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