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Session Specific Learning Objectives

Osteoporosis Management
Top 3 Questions 5%
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Is this osteoporosis, What should | When should | stop

and should | treat with? and for how long?
observe or treat?
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Assess fracture risk Choose the most Determine the optimal
based on clinical factors, appropriate therapy duration of therapy, when
fracture history and BMD based on fracture risk, to consider a drug holiday
to determine if treatment patient factors, comorbidities, (where appropriate), and
is indicated. preferences and access how to monitor during

(funding). the pause.

By the end of this session, participants will be able to:

* ldentify the principles of fracture risk assessment.

* Apply the 2023 Canadian Osteoporosis Guidelines
for the initiation and monitoring of treatment.

* Describe the importance of treatment sequencing
for optimal management of osteoporosis.



PMH

1. Osteoporosis.

2. Rheumatoid arthritis.

3. Menopausal since age 50
4. Fatty liver

Medications

1. Acetaminophen 650 QID

2. Cholecalciferol 2,0001U daily
3. Levothyroxine 100 mcg daily
4. Pantoprazole 40 mg daily

5. polyethylene glycol 3350 daily
6. Hydroxychloroquine

SH
Fully Independent

Lives with 22-month-old grandson who she

cares for

BMD:
LS T score-2.6, FN T score -2.2

BW unremarkable

What now?



DeﬁnitiOn 1IN3V@OMEN+1IN!MEN

will experience an osteoporotic fracture'

A systemic skeletal disease characterized by low bone mass and micro-
architectural deterioration of bone tissue with a consequent increase in
bone fragility and susceptibility to fracture




What is a Fragility Fracture?

Definition of a fragility fracture*:

A fracture that occurs spontaneously or
following a minor trauma such as:

= Fall from a standing height
(i.e. ontheice)

= Fall from a sitting position

= Fallfrom a supine position
(bed or reclining deck chair< 1
metre high)

= Fall after having missed 1 to 3 steps
in a staircase

= After a movement outside of the
typical plane of motion or coughing

*Fragility fracture includes all bones, except skull and face, patella, hands and feet, cervical
spine

1. Bessette L, et al. Contemp Clin Trials. 2008; 29:194-210.
2. BrownJP, etal.)Bone Miner Res. 2007;23(Suppl 1):M350.



creening and Risk
Stratification

Postmenopausal females and males aged = 50 years

« Recommend balance and muscle-strengthening exercises = twice weekly
- Suggest eating foods rich in calcium and protein
» Suggest a minimum vitamin D supplement of 400 IU daily

y

Perform clinical assessment to identify risk factors
and signs of undiagnosed vertebral fracture®

Risk factors

« Previous fracture, after age 40 yrt

» Glucacorticoids (> 3 mo in the last year, prednisone dose > 5
«Falls, z 2 in the last year

« Parent fractured hip

+ Body mass index < 20 kg/m?

« Secondary osteoporosist

» Current smoking

« Alcohol = 3 drinks/d

Signs of possible vertebral fracture®

« Prospective height loss > 2 cm or historical > 6 cm

« Rib-to-pelvis distance < 2 finger-breadths in midaxillary line
« Occiput-to-wall distance > 5em

|

Age < 70 yr and no risk factors

or =2 risk factors

Age 50-64 yr with previous fracturet

Age 65-69 yr with 1 risk factor
Age = T0 yr with no risk factors

Previous hip or spine fracture*
OR
22 fracture eventst

r

Obtain BMD and calculate 10-yr
fracture risk with BMD using FRAX

DO NOT RECOMMEND
PHARMACOTHERAPY

I
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SUGGEST PHARMACOTHERAPY
Intermediate benefit

[

(preferred) or CAROC tool
A
u-,rtmuuuu-n.w 10-yr fracture risk = 20%*
OR OR
T-score=-2.5and age <70 yr* T-score = -2.5 and age = 70 yr*

RECOMMEND PHARMACOTHERAPY
Largest benefit




Risk Factors

* A clinical assessment for osteoporosis and fracture includes
identifying risk factors and assessing for signs of undiagnosed

vertebral fracture(s).

b Previous fracture, after age 40
(low trauma; fractures of hands,
feet and craniofacial bones are not
considered osteoporotic fractures)

b Glucocorticoids (> 3months in the
last year; prednisone dose 25 mg

daily)

b Change from 27.5 mg daily (2010)

Parent fractured hip

Secondary osteoporosis
(see table next slide)

Current smoking

Alcohol 23 drinks/day

A Falls (22 in the last year)

Body Mass Index, <20 kg/m?

L Change from low body weight <60kg or
>10% weight loss from age 25 (2010)




Secondary Causes of Osteoporosis

Consider and evaluate for potentially reversible factors

Routine Secondary Workup

K p Gastrointestinal &
O Medications Endocrine Disorders Niitrivonal Disorders

» Calcium
¢ Glucocorticoids « Hyperparathyroidism * Inflammatory bowel disease » Albumin
* Aromatase inhibitors ¢ Hyperthyroidism . Cel;?c §|sease . .
» Anticonvulsants * Hypercortisolism/ i ganalnc_su_rgﬂu > 25 hydroxywtamln D
(particularly phenytoin, Cushing’s syndrome o I OSLE AR > Creatinine
phenobarbital) < Didbint o el . Ot-her malfa'bsorptsve sypfiromes
¢ GnRH agonists and antagonists (Type 1 & Type 2) * Primary biliary cholangitis > TSH
* Androgen-deprivation agents e Prolonged premature v (E:hrgnnz!ave:’dnsease > PTH
e Cancer chemotherapy hypogonadism * Matlmgt |tsor &
v e > ALP
{8 ESOSNOR) « Vitamin D and/or calcium » Phosphate
deficiency >
ALP
: +
Rheumatologic ; ' Other Disorders > SPEP+FLC
Disorders : : » (celiac screen)
b Othe_r infl{immatorv * Hypophosphatasia « |diopathic hypercalciuria
arthritis disorders ¢ Other genetic causes e Chronic kidney disease/renal failure
e Systemic lupus erythematosus of osteomalacia * Chronic obstructive pulmonary
disease
* Organ transplantation
e Multiple sclerosis
e Parkinson's disease
¢ Other neuromuscular disorders
* Prolonged immobilization
* Paget's disease
* Acquired causes of osteomalacia



Screening Considers Age and Risk Factor(s)

Consider BMD testing (DXA) in post-menopausal females and males
who meet ANY of the following criteria:

Aged 50-64 Aged > 65 Aged > 70
With previous
OSteOPff;gfﬂelated With 1 clinical BMD testlggd
risk factor recommende
OR (regardless of
> 2 clinical risk factors)

risk factors



Frax Calculator | FRAXplus®

Risk Stratification — FRAX preferred tool

Continent North America Country I+l Canada
Local Reference (optional
Reference
About the risk factors e ndividuals with fracture risk assessed since 1st June 2011: 1,806,317
Questionnaire

1. Age (between 40 and 90 80 12. Femoral neck BMD T-score 57
years)
2.S Fi | Mal

e WpFemate e Q Success! CLOUDFLARE
3. Weight kg | 70 kg/cm =
4. Height
5. Previous Fracture a
6. Parent Fractured Hip - BMi: 25.7 T
7. Current smoking THE TEN-YEAR PROBABILITY OF FRACTURE
8. Glucocorticoids Major osteoporotic 29%

Hip Fracture 9.7 %

9. Rheumatoid arthritis

10. Secondary osteoporosis

11. Alcohol 3 or more
units/day

Adjust your results, try FRAXplus®

What does FRAXplus® do ? Click here



Risk Category is FRAX and T-score Dependent

2023

| 10-yr fracture risk = 20%"
OR
5 y T-score =-2.5and age = 70 yr"
LOW INTERMEDIATE HIGH
2010




Any patient who with vertebral, hip fracture or >1
fragility fracture is HIGH RISK

(

BMD is not
required if the
patient has hip and
vertebral fracture

\

J

High Risk

patients should be on
Pharmacological
Therapy

\




People initiating therapy

Recent severe vertebral fracture Anabolic therapy

or= 2 vertebral fractures » (teriparatide or romosozumab)
and T-score =-2.5 Seek advice from consultant — Rec. 4.6
Bisphosphonates®
{alendronate, risedronate, 4
zoledronic acid) — Antiresorptive therapyT after
Rec. 4.3 anabolic therapy — Rec. 5.6
Contraindications or
substantial intolerance or Denosumab — Rec. 4.5
»  barriers to bisphosphonatet » Long-term uninterrupted therapy —
and commitment to Rec.5.3
Pharmacotherapy
transition to alternative therapy —
Y Rec. 5.4-5.5

Initial treatment for 3-6 yr
6 yr for people who have a history of hip,
vertebral or multiple nonvertebral fractures, or new
or ongoing risk factor(s) for accelerated bone loss
or fracture§ — Rec. 5.1

Inadequate response Extend or switch therapy
——> or ongoing substantial —> Seek advice from consultant
concerns for fracture when needed — Rec. 5.2

Y
Stop therapy (drug holiday)
Reassess 3 yr after stopping therapy
Earlier reassessment for resumption of therapy may
be appropriate for some individuals — Rec. 6.2




Osteoporosis Pharmacotherapy

Based on GRADE A evidence

Antiresorptive Therapy Bone Formation

f Therapy
Type o y
Fracture Bisphosphonates Estrogen *
' Zoledronic  Denosumab  Raloxifene (Hormone  Teriparatide Romosozumab
Alendronate Risedronate Acid Therapy)

Vertebral v v v v v v v v
Hip v v v Y - v - v
\h::rr:;bralT ‘/ v v v - v v v



In high-risk patients taken an ANABOLIC
FIRST approach

* In high-risk patients, including hip fracture, vert fracture, multiple
fractures and recent fracture, | take an anabolic first approach, if
there are no contraindications and it is feasible.

People initiating therapy

Recent severe vertebral fracture Anabolic therapy
> orz 2 vertebral fractures - > (teriparatide or romosozumab)
and T-score =-2.5 Seek advice from consultant — Rec. 4.6

I




Bone Building Effects of Anabolics

Before After
CD: 2.9/mm?; Ct Th: 320 pm CD: 4.6/mm?; Ct. Th. 420 um

Dempster, JBMR 2001



Romosozumab — ARCH Trial

Primary Analysis

Double-Blind Open-Label - Clinical fractures confirmed
for 2330 patients

_______________________________________________ - All patients completed
210 mg SC QM Alendronate 70 mg PO QW the month 24 visit
N = 2046
Enrolled 3 =
. . . . . - Median (IQR) time on
. L14‘:))93 — Daily calcium (500-1000 mg) and vitamin D (600-800 |U) study at primary analysis
was 33 (27, 40) months
Month 0 6 12 18 24 36
Thoracic and lumbar spine x-rays ] (]
Dual-energy x-ray absorptiometry® @ 8] [ ] 5] [ ] L]
Serum for bone turnover markers @@ @ ) ] o [ ] ] o 5]

ILoading dose of 50,000—60,000 IU vitaminD ;®BMD assessed at months 6 and 18 in a subset of patients in substudy; n = 167. Yellow ovals indicate timepoints for substudy.



Percentage Change From Baseline in Lumbar
Spine and Total Hip BMD Through Month 36 by
LOCF

—@— Romosozumab — ® — Romosozumab-to-Alendronate Alendronate Alendronate-to-Alendronate
Lumbar Spine Total Hip
Romosozumab Open-label Romosozumab Open-label
vs alendronate alendronate vs alendronate alendronate
20 16.9%* 16.9%* 10 o
16.0%* % _______ % 7B ek 7.5%*
7% e~
15 f/* 8 O S
Percentage Percentage .7
Change Changeé6
From 10 From
Baseline Baseline
4
5 7.4% 7:9%
6.7% %% 2 3.5% 5.4%
.8% 6% 3.1% 7
0 T T T T 0 T T T T
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Study Month Study Month

Data are least square mean (95% Cl). Romosozumab-to-alendronate n = 84 lumbar spine, 85 total hip; alendronate-to-alendronate n = 79 lumbar spine, 80 total hip. *p < 0.001.



Primary Endpoint: Subject Incidence of New Vertebral Fracture Through Month
24 by Multiple Imputation

® Romosozumab Alendronate ® Romosozumab-to-Alendronate Alendronate-to-Alendronate
12 Months 24 Months
15 - 15
RRR =48%
p <0.001
]
11.9

< 10 1 RRR = 37% < 10 -
-~ nominal p = 0.003 -~
2 i @
0 | 3]
2, 2
: S
b 5 | 6.3 b 5

0 - 0 A

82/2046 128/2047 127/2046 243/2047

n/N1 = number of subjects with fractures/number of subjects in the primary analysis set for vertebral fractures. Missing fracture status was imputed by multiple imputation for
patients without observed fracture at an earlier timepoint. n and % are based on the average across 5 imputed datasets. RRR = relative risk reduction.



Treatment Sequencing Matters

Total Hip

a. 1 Year Gains With Romosozumab

Il Romosozumab prior to alendronate
[l Romosozumab prior to denosumab

b. Cumulative 2 Year Gains After
Sequential Treatment

3 [l Romosozumab after alendronate - ROMO/
!
§'§' . B Romosozumab after denosumab §-§ 12 RSFNO DMAb
€2 10 £E2 10 8.5 DMAbY
ga ga 71 ROMO
ge 62 After Seg 8 7/
58 6 ALN After 58 6 38
2e 29 2,
8 8=
3 % ? : % : / A
=L 0 2L 0
o o
n= 1773 3197 197 13 n= 1619 2903 13
ARCH FRAME STRUCTURE Ph2Ext ARCH FRAME STRUCTURE® Ph 2 Ext
(M0-12) (M0-12)  (MO-12)"  (M36-48) (M0-24) (M0-24) (M24-48)°
Lumbar Spine
c. 1 Year Gains With Romosozumab d. Cumulative 2 Year Gains After
B Romosozumab prior to alendronate SQquentiai Treatment
= ﬁomasozu:x: :::: IOl denosumab — ROMO/
-~ 201 ~ 204 4
2 2 B Romosozumab after denosumab 2 ALN DMAD DMAD/
"S 184 §a' 184 P 16.6 ROMO
o
= E = g >
j’gm i 137 131 Atter i o V/ S
g2 149 : ALN g2 149
£& 98 &§ 121
o E S E 104
5 £5 o
e - g
53 §3 4 /
22 38
§ g 24 / N/A
o S ol ’
= 1715 3151 197 13 = 1568 2861 13
ARCH FRAME STRUCTURE Ph2Ext ARCH FRAME STRUCTURE" Ph2Ext
(M0-12) (M0-12) (M0-12)° (M36-48)° (M0-24) (M0-24) (M24—48)°

Greatest
efficacy is seen
with an
anabolic first
approach

Cosman etal. JBMR 2017



Romosozumab product monograph:
Black box warning

Serious warnings and precautions

Potential risk of myocardial infarction, stroke and cardiovascular death:

= EVENITY may increase the risk of myocardial infarction, stroke, and
cardiovascular death

= EVENITY treatment is not recommended in patients with a history of myocardial
infarction or stroke

= Consider whether the benefits outweigh the risks in patients with other
cardiovascular or cerebrovascular disease or associated risk factors

= EVENITY treatment should be discontinued in patients that experience a
myocardial infarction or stroke




Treatment Monitoring

Does not meet criteria/

chooses not to be treated

On treatment

MOF < 10%

Reassess in 10 years

O

MOF 10-15%

Reassess in 5 years

MOF > 15%

Reassess in 3 years
Use clinical judgment

Consider earlier testing if:
risk factors, new fracture, falls

/f?ﬁ Bisphosphonates

£

%'  3-6years

® Good response — Drug holiday.
Repeat BMD in 3 years.

® |nadequate response — switch
treatment.

Denosumab
NO DRUG HOLIDAY.
@ Either continue or switch
to bisphosphonate.




Going back to Betty

* Fit and Healthy
* Severe Vertebral Fracture = High Risk
* No cardiovascular history

* BW unremarkable
e BMD LS T score-2.6, FN T score -2.2

= Treat with Romosozumab followed by anti-resorptive
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FRAX is now the preferred

9
fracture risk assessment tool FRAX
Use country-specific FRAX (Canada) Fracture Risk
to estimate 10-year probability of major Assessment Tool
osteoporotic and hip fracture.
Risk stratification incorporates | o,y BMD Age
FRAX, BMD T-Score and Age s T-Score + .2z
Use FRAX, BMD (T-score) and age | i , |

together to determine overall fracture risk.

Fracture risk categories (based on FRAX 10-year risk of major osteoporotic fracture)

Low Risk Intermediate Risk High Risk
<15% 15-19.9% 220%
For high-risk patients, @
consideran ANABOLIC FIRST ANABOLIC

approach FIRST

In patients at high risk of fracture (e.g., FRAX 220%),
consider initial treatment with an anabolic agent.

Treatment sequencing matters
Follow anabolic therapy with an antiresorptive ] Anabolic Antiresorptive
agent to maintain gains in bone density and Build Bone) {(Maintain Gains

sustained fracture risk reduction.

Clearer guidelines for treatment
monitoring and BMD testing

Updated recommendations provide more specific
guidance on monitorning response to therapy and
timing of repeat BMD testing,




Fracture Risk Scale (FRS)

https://www.gerascentre.ca/our-guidelines/fracture-risk-scale-frs/




Thank You - Happy to Take Questions



