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Learning Objectives

 Assess fracture risk

* List the considerations before initiating and during anti-osteoporosis
treatment

* Implement the evidence to support a strategy towards optimal
duration of therapy and drug holiday for patients on bisphosphonates

* Determine what to do if treatment fails
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Musculoskeletal Health

Bone Geometry

Fracture Risk Assessment

* 57 y old man with low back pain for a few weeks
* HBP, Left hip OA with recent THR

* Severe back pain while pushing a heavy object

* Vertebral fractures documented on XRay

 Seen in ortho 6 weeks after onset- Getting better in terms of pain; no
neurological symptoms or signs. No surgery recommended

* No previous fractures
* Rx: irbersartan, vitamin D, naprosyn
* No ETOH; smoker 1 ppd during the summer



Osteoporotic Fractures: A Canadian

Perspective-

Age-specific annual OP related fracture rates among people aged 40 years and older by fracture site and
sex, Canada®, 2011112
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Fracture Risk Assessment

Osteoporosis Canada Guidelines 2010, CMAJ

WORK UP (Osteoporosis Canada Guidelines)
+*CBC, TSH, renal function, serum calcium
and phosphorus, alkaline phosphatase

+*Serum protein electrophoresis in those
with vertebral fractures

++25 (OH) vitamin D in selected cases
OMalabsorption
0Obesity
0oChronic kidney disease
OoChronic liver disease

¢ Bone mineral density

% X-rays spine

L X4



Fracture Risk Assessment

®
FRAX = Fracture Risk Assessment Tool

Home Calculation Tool Y Paper Charts FAQ Refere

Calculation Tool

Please answer the questions below to the ten year p ility of fracture with BMD,
ey Careds Name/1D:| @~ | About th risk factors
Questionnaire: 10. Secondary osteoporosis Oho Yes
1. Age (betwoen 40 and 50 years) or Date of Birth 11. Alcohol 3 or more units/day [- 1] Yes

Age: Date of Birth: 5 :
12,
v M 1 Famoral neck BMD (g/om?)

2 sex Male Female Select BMD
3. Wiight (kg) Clear  Calculate
4. Height (em)

5. Previous Fracture Qo Yes

6. Parent Fractured Hip ONo  Yes

7. Current Smoking Qo Yes

8. Glucocorticoids ONo ves

9. Rheumatoid arthritis ONo  Yes

&= Print tool and information

Fracture Risk Assessment

Calculation Tool

FRAX = Fracture Risk Assessment Tool

Paper Charts. FAQ Refern

Please answer the questions below to calculate the ten

Country: Canada

Questionnaire:

Hamey10: |

1. Age (between 40 and 90 years) or Date of Birth

Age: Date of Birth:
Lt M:
2. Sex
3. Weight (ka)
4. Height {cm)

5. Previous Fracture

6. Parent Fractured Hip
7. Current Smoking

B. Glucocorticolds

9. Rheumatoid arthritis

Ono

OnNo

i f

i i

10. 54
11, Af

12,

Calcium: Normal
Phosphorus Normal

S Creatinine elevated
Albumin: 33 g per liter
Protein: 117 g per liter

| Serum protein electrophoresis: monoclonal peak IgG lambda

Bone marrow biopsy: almost complete replacement with plasma
cells, compatible with multiple myeloma

= Print tool and information




Additional risk factors:

* Previous fracture

e Parent fractured hip

e Current smoking

* Glucocorticoids

¢ Rheumatoid arthritis

e Alcohol 3 or more units/day
e Secondary osteoporosis

e Falls, 3 or more last year

High Risk Fracture:
o Prior hip or spine fracture
e More than one fracture event

)
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Yes

‘No

All men and women at age 65

Or

50 years and additional risk factor

1

Obtain BMD and

Calculate 10-year fracture risk with BMD

v

Low Risk for Fractures (10% or less)

|

DO NOT RECOMMEND
PHARMACOTHERAPY

Reassess BMD and fracture risk:
* 10 years if fracture risk < 10%
o 5 years if fracture risk 10-15%
o 3 years if fracture risk > 15%

If not

y

10-year fracture risk 10-20%

Lateral spine imaging

Assess for other risk factors

h
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¢ 10-year fracture risk > 20%
e Prior hip or spine fracture
* More than one fracture event

Vertebral fracture

4

\4

No vertebral fracture

_treated

SUGGEST PHARMACOTHERAPY
Intermediate Benefit

v

A 4

RECOMMEND PHARMACOTHERAPY

Largest Benefit

The Bone Cells and Modeling vs Remodeling

Modeling Remodeling

Renew bone

Function
Cells involved

Mechanism

Timing

Effect on bone mass

Osteoclasts or osteoblasts

Activation-formation
Activation- resorption

Increase

Shape bone, increase bone mass

Osteoclasts and osteoblast

Activation —Resorption-Formation

Throughout life

Maintain or slight decrease

osteoblasts

4-6% 1-2%

osteocytes
>90-95%

osteoclasts

Modeling changes bone shape

Y7\




Antiresorptive and anabolic effect of Rx on

bone remodelling

| Bone remaodelling |

Young adult
SR

h 4

l Therapeutic approaches l

v

‘ Antiresorptive ‘ l Anabolic ‘

Age-related bone loss
ey

remaodelling units
Negative remodelling bzlance

! —

Reduced remodelling Modelling-based bone formation

Compston J, McCLung and Leslie Lancet 2019

Antiresorptive Agents

r Bone remodelling |

I
v *

Increased remodelling
Positive remodelling balance

Young adult Drug Effect of Effect on Offset Adverse events
ST 10 S 5 remodeling Fracture
Bisphosphonate Vtobd Wil slow Gl, acute phase
ALN, RIS, ZOL reaction, AFF, ONJ
[ Therape RANKL inhiitor Wi Wi rapid Hypocalcemia, AFF,
DMAB ONJ
SERMs ) ! rapid Thromboembolic ds
Ij}‘a!j_gnﬁfene
=
Contraindications
Bisphosphonates Upper GI, eGFR < 35 ml/min

i asiigle

Hypocalcemia, eGFR <15 ml/min
Thromboembolic disease

Reduced remodelling

ncreased remodelling
Positive remodelling balance

Compston J, McCLung and Leslie Lancet 2019




Anabolic Agents

| Bone remodelling |

l
v v

Young adult Age-related bone loss

Wk MR

remodelling units
Negative remodelling balance

Drug Effect on bone Effect on offset Adverse events J

formation fractures
PTH receptor agonist Increased oLl Rapid *osteosarcoma ﬁ
Teriparatide -remodeling-
Anti Sclerostin antibody Increased o L4l Rapid *cardiovascular ( Anabolic y
Romozumab transiently

-Modeling-

Reduced remodelling Modelling-based bone formation Increased remodelling
Positive remodelling balance

Compston J, McCLung and Leslie Lancet 2019

Duration of Bisphosphonate Therapy

Harms Cohort studies
Osteonecrosis Jaw 1 per 100,000 p-years of Tx
Atypical Femur Fx 110 per 100,000 p- years of Tx

Drug: Fracture outcome Relative Risk  Absolute Risk  Strength of
Continuation vs (95% CI) Difference Evidence
Discontinuation

Alendronate (N=1099) Clinical 0.93 (0.71-1.21)  -1% (-6- 4%) moderate

(10 ¥ vs 5y + 5y PBO)

Non-vertebral 1.00 (0.76-1.32)  -1% (-5-5%) moderate

Clinical Vertebral 0.45 (0.24-0.85)  -3% (-5- -0.5%) moderate

R Vertebral 0.86 (0.60-1.22) -1% (-5- 2%) moderate
Zoledronic Acid (N=1233) Clinical 1.04 (0.71-1.54) NA moderate
(6 y vs 3y +3y PBO)

Non-vertebral 0.99 (0.7- 1.5) -0.3% (-3- 35) moderate

Clinical Vertebral 1.81(0.53-6.2) NA insufficient

R Vertebral 0.51 (0.26-0.95) - 3% (-6—1%) low




Duration of Therapy with Bisphosphonates

The efficacy of bisphosphonates beyond 5 years is unclear

* Osteoporosis Canada (2010): 3 to 5 years, but continue in those at
high risk

* The ACP guidelines (2017) 5 years but suggest that high risk patients
may benefit from longer treatment

* The NOF guidelines (2014) 3 to 5 years and those at high risk should
continue treatment

* An ASBMR task force (2016) recommends an initial 5 years of oral
therapy or 3 years of iv therapy followed by continued therapy up to
10 years (oral) or 6 years (IV) in those at high risk

Those at high risk?

* \Very low Femoral Neck BMD

* Recent fracture (hip, spine, humerus and wrist)
* FRAX probability of 25% or more

 High frailty score, falls++

* Consider continuing bisphosphonate for longer (up to 7 years) or
switching to another molecule (denosumab)



-Denosumab: Increased Risk of Vertebral

Fractures after Stopping Therapy

Lumbar Spine BMD

On-treatment Off-treatment

Percent Change in BMD from
Baseline, Mean (95% Cl)
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When prescribing denosumab, clinicians should counsel patients against discontinuation without medical consultation.
Patient should be transitioned on a bisphosphonate (iv) if treatment is to be interrupted.

Treatment Failure: BMD is decreasing

* BMD: It is suggested to monitor BMD 2- 3 years after starting or
changing antiresorptive pharmacotherapy to prevent fractures

Table 5. Estimated Fracture Risk Reduction Associated With

BMD Improvement

Vertebral Hip Monvertebral
fracture  fracture fracture
A Total hip BMD
2% 28% 16% 10%
4% 51% 29% 16%
6% 66% 40% 21%
A Femoral neck BMD
2% 28% 15% 11%
4% 55% 32% 19%
6% 72% 46% 27%
A Lumbar spine BMD
2% 28% 22% 11%
8% 62% 38% 21%
14% 79% 51% 30%

BMD = bone mineral density.

Figure 1. Cumulative fracture risk, by change in total hip BMD.
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Cumulative incidence functions are directly adjusted for baseline fracture probability. BMD = bone mineral density. Left. For any fractures, the

detectable decrease vs. stable BMD (P < 0.

1} and detectable increase vs. stable BMD (P = 0.004) are depicted. Right. For hip fractures anly, the

detectable decrease vs. stable BMD (P < 0.001) and detectable increase vs. stable BMD (P = 0.147) are depicted.




Treatment Failure: Fractures after at least 12

months of therapy

Subsequent fractures in men and women
following a first fracture

_____
-

Hazard Rati
/ !

Key messages

* Fracture Risk Assessment:

* The management of
osteoporosis should be guided
by an assessment of the
patient’s 10-year absolute
fracture risk using a validated
fracture risk assessment tool

* The work up should include
basic biochemistry and spine X-
Rays

e Consider:
* ? Adherence to treatment plan
* ? New health issue (weight loss)

* Switching therapies:
* Bisph oral to iv
* Bisph oral to Dmab
* Antiresorptive to Anabolic

» Referral to specialist

 Bisphosphonate: Duration of
Therapy:

* 3 to 5 years and stop (holiday)
* No recent fracture,
* BMD has stabilized or improved

* No uncontrolled conditions that
increase falls and fracture risk

* Can be resumed after a few years
* Denosumab:

 Should not be discontinued (No
holiday)



Key Messages

In Canada in 2014-15

% received new OP
s e

136,000 ractures*

among Canadians aged % received new BMD

40+ of which test (aged 40+)

% received new OP 1255 M

medication prescription

(aged 654

Thank you

* Treatment Failure

* Monitor adherence, new issues
* BMD and Fractures

 Consider Tx switch

* Consider referral (anabolic
therapy)

suzanne.morin@mecgill.ca






