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AACE/ACE 2020 POSTMENOPAUSAL OSTEOPOROSIS TREATMENT ALGORITHM

Lumnbar spine or femoral neck or total hip T-score of = -2.5, a history of fragility fracture, or high FRAX® fracture probability*

Evaluate for causes of secondary osteoporosis

Correct calcium/vitamin D deficiency and address causes of secondary osteoporosis

+ Recommend pharmacologic therapy
+ Education on lifestyle measures, fall prevention, benefits and risks of medications

High risk/no prior fractures**

= Alendronate, denosumab, risedronate, zoledronatee
= Alternate therapy: Ibandronate, raloxifene

Reassess yearly for response to therapy and fracture risk

Increasing or stable BMD and

Progression of bone loss or
no fractures

recurrent fractures

Consider a drug holiday after 5
years of oral and 3 years of IV
bisphosphonate therapy

Assess compliance
Re-evaluate for causes of
secondary osteoporosis and
factors leading to suboptimal
response to therapy

Resume therapy when a fracture
occurs, BMD declines beyond
LSC, BTM's rise to pretreatment
values or patient meets initial
treatment criteria

Switch to injectable
antiresorptive if on oral agent
Switch to abaloparatide,
romosozumab, or teriparatide
if on injectable antiresorptive
or at very high risk of fracture

BMD - bone mineral density Factors leading to suboptimal
L5C = least significant change response
ETM - bone turnover marker

ABBREVIATIONS GUIDE

Very high risk/prior fractures**

= Abaloparatide, denosumab, romosozumab, teriparatide, zoledronate®**
= Alternate therapy: Alendronate, risedronate

Reassess yearly for response to therapy and fracture risk

Abaloparatide or

Romosozumab

mf‘!cllr 1 ilra teriparatide for up to
¥e 2 years

Continue therapy Sequential
until the patient therapy

is no longer with oral or
high risk and injectable
ensure transition antiresorptive
with another agent switching to abalopa-
antiresorptive ratide, teriparatide or
dgent. romosozumab

Sequential therapy
with oral or injectable

antiresorptive agent

+ |f stable, continue
therapy for & yearsses

+ |f progression of bone
loss or recurrent
fractures, consider

10 year major osteoporotic fracture risk = 20% or hip fracture risk 2 3%, Non-US countries/
regions may have different thresholds.

Indicators of very high fracture risk in patients with low bone density would include
advanced age, frailty, glucocorticoids, very low T scores, or increased fall risk.

**%  Medications are listed alphabetically.

==w* (Consider a drug holiday after 6 years of IV zoledronate.

During the holiday, an anabolic agent or a weaker antiresorptive
such as raloxifene could be used.

COPYRIGHT ©2020 AACE. MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE.



American College of Physicians (2023)

bisphosphonates for initial pharmacologic treatment to reduce the risk of
fractures in postmenopausal females (b. males) diagnosed with primary
osteoporosis

RANK ligand inhibitor (denosumab) as a second-line pharmacologic treatment
to reduce the risk of fractures in postmenopausal females (b. males) diagnosed
with primary osteoporosis who have contraindications to or experience adverse
effects of bisphosphonates

sclerostin inhibitor (romosozumab, moderate-certainty evidence) or
recombinant PTH (teriparatide, low-certainty evidence), followed by a
bisphosphonate (female only)

individualized approach regarding whether to start pharmacologic treatment
with a bisphosphonate in females over the age of 65 with low bone mass
(osteopenia)



UK National Osteoporosis Guideline Group
(NOGG 2024)

FRAX Adjustments: Added adjustments for Parkinson’s disease, non-white
ethnic groups, and migrants to the UK.

New Risk Factors: Lower limb amputation and adult learning disabilities (e.g.,
Down’s Syndrome).

Treatment Prioritization:

o Very High-Risk Patients: Use anabolic agents (teriparatide, abaloparatide, romosozumab)
followed by antiresorptives (bisphosphonates/denosumab).

o First-Line HRT: Recommended for postmenopausal women <60 years with high fracture
risk and low adverse event risk.
Drug Sequencing: After anabolics, transition to bisphosphonates or
denosumab immediately to maintain gains.



ASBMR/BHOF Task Force (USA 2024)

" Bone Health & Osteoporosis Foundation (BHOF, formerly National
Osteoporosis Foundation)

" Goal-Directed Treatment

= Sequential Therapy: Start with osteoanabolics
(romosozumab/abaloparatide) in high/very high-risk patients,
followed by antiresorptives.

= BMD Targets: Hip BMD is the most reliable predictor of
nonvertebral fractures.

" Probabilities: Romosozumab - denosumab achieves higher BMD
gains (90% probability of hip T-score > -2.5) vs bisphosphonates
alone.



Goal Directed Treatment
(Treat-to-target)



What is Treat-to-target(TTT) Strategy?

The strategy of treating to a pre-specified target

Setting a target(a surrogate) for the disease process and defining a
level of that biomarker that should be reached for optimal
protection against the detrimental effects of the disease.

The aim of treat-to-target is to simplify management, and
ultimately reduce organ damage and improve clinical outcomes.

Having a gold standard is mandatory in the treat-to-target strategy
to facilitate monitoring the patient’s condition and make decisions
regarding the medication efficacy.

1. McCloskey, Int. J. Clin. Rheumatol. (2015) 10(1), 1-4 2. Miedany et al, New Horizons in Osteoporosis Management 2022 473-489



Goal Directed Therapy Algorithm

Treatment Targets:

. For imminent risk patients, maximal rapid reduction in fracture risk

. For patients with T-score < -2.5, minimal target is to increase T-score to > -2.5, higher for patients with fracture history, or
other major risk factors

- For patients with T-score > -2.5, increase TH T-score by 0.2 (3%) and LS by 0.5 (6%)

Patients recommended for pharmacologic treatment

— 1T .

Imminent fracture risk

No History of Fracture Fracture(s) more than 2 years earlier! . ,
Recent fractures (< 2 years earlier) and some multiple fractures?

Y
Vertebral, pelvis and hip fractures:

- i 3 * Osteoanabolic first choice
Teeore a2 oonE T, PUOEES T-score < -2.5at TH, FN or LS T-score >-2.5 at TH, FN or LS . BP or DMAB second choice

Other fractures:

v = Osteoanabolic, BP or DMAB based on site of
Vertebral, pelvis and hip fractures: fracture and T-score?
+ QOstecanabolic first choice®

k4

* BP or DMAB second choice . : 3
* BP or DMAB for most patients Other fractures: ?Ergzi:ral' : e:n: a;d : Iphfr;ad: res:
+ If very low T-score (< -2.8 TH or <-3.0 LS) * BP or DMAB first choice for most patients . B; Eu;n:p.; e dc : S
- Osteoanabolic first choice? * Ifvery low T-score (<-2.8 TH or < -3.0 LS) or .SEEDH ¢ ﬂlce- . ;
- BP or DMAB second choices - Osteoanabolic first choice® Other f‘ractures. BP or DMAB if high-risk based on
- BP or DMAB second choice glisrTniinctors

J Bone Miner Res. 2024 Jul 29;39(10):1393—-1405.



A 1.0 T-score unit increase
and nonvertebral fracture risk

Initial Total Total Hip T Nonvertebral Fracture

Hip T-score® -score + 1° Risk Reduction P-value
-2.5 -1.5 -1.01% 0.011
-2.4 -1.4 -0.91% 0.016
-2.3 -1.3 -0.83% 0.023
-2.2 -1.2 -0.75% 0.034
-2.1 -1.1 —-0.67% 0.049
-2.0 -1.0 -0.60% 0.071
-1.9 -0.9 -0.54% 0.101
-1.8 -0.8 -0.48% 0.140
-1.7 -0.7 -0.42% 0.190
-1.6 -0.6 -0.37% 0.251
-1.5 -0.5 -0.32% 0.322

Ferrari S, Libanati C, Lin CJF, et al. ] Bone Miner Res. 2019;34(6):1033-1040.



Anabolic Agents



Anabolic agents

Agent Mechanism Administration Notes

PTH 1-34 analog,
Teriparatide stimulates osteoblasts
and bone formation

Daily SC injection Stimulates bone resorption
Weekly SC injection  as well

PTHrP analog,
Abaloparatide selective PTH1R Daily SC injection
activator

Possibly less stimulation of
resorption

Anti-sclerostin

antibody, increases L Dual action, cardiovascular
.y Monthly SC injection :

formation & decreases caution

resorption

Romosozumab




Teriparatide vs. abaloparatide

Feature

Abaloparatide

Teriparatide

Hip/Femoral Neck BMD

Greater Increase

Less Increase

Spine BMD Similar, slightly higher High
Nonvertebral Fractures Fewer More
Hypercalcemia Risk Lower Higher




Potential Adverse Events Profiles

Agent

Common Adverse Events

Serious/Rare Events

Special Precautions

Teriparatide

Hypercalcemia, dizziness,
Gl, site rxn

Allergic rxn,
osteosarcoma

Orthostatic
symptoms, monitor
calcium

Abaloparatide

Hypercalciuria, dizziness,
HTN, nausea

Arrhythmia,
eczema,
osteosarcoma

Not for bone
malignancy/Paget’s
/children

Romosozumab

Site rxn, MSK pain,
headache, fatigue

ONJ, hypocalcemia,
CV event

Avoid in recent
MI/stroke, dental
eval




Duration of administration

Agent

Max Duration

Reason for Limit

Teriparatide

18-24 months

Plateau in BMD gains, rare human
osteosarcoma, animal tumor risk,
guideline limits

Abaloparatide

18 months

Animal osteosarcoma risk, safety data
limited for longer use, plateau effect

Romosozumab

12 months

Diminished bone building/prolonged
use safety, possible CV risk, guideline
limits
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Treatment Sequence Matters: Antiresorptive followed by TPTD

with PTH treatment, particularly in the first 6 months

Hip BMD Effect of Switching From Potent Antiresorptive Therapy to TPTD

% Change in total hip BMD during
TPTD/PTH treatment

Treatment paradigm 6 mo 12 mo 18 mo 24 mo
Alendronate (mean 29.3 mo) — TPTD (18 mo) -1.8% -1.0% +0.3% -
Alendronate (median 29.2 mo) — TPTD (24 mo) -1.2% -0.6% +0.6% +2.1%
Risedronate (median 23.4 mo) — TPTD (24 mo) -1.6% -0.4% +0.9% +2.9%
Risedronate (mean 37.2 mo) — TPTD (12 mo) -1.2% —-0.3% — -
Alendronate (mean 38.0 mo) — TPTD (12 mo) ~-1.9% ~-1.7% —~ -
Alendronate (mean 45.7 mo) — TPTD (18 mo) -0.8% - +0.9% -

Denosumab (24 mo) — TPTD (24 mo) -1.7% -2.7% -1.7% -0.7%




B Teriparatide (n = 209)

® Romosozumab (n = 206)

BP = anabolic

Mean Percent Change
from Baseline (%) (95% CI)

N W B~ O

v L o o

Total Hip

Mean Difference: 3.2% (95% Cl: 2.7-3.8)
P <0.0001

-0.6%
Up to Month 12

Data are LS means and 95% CI.
LS, least squares.
Langdahl BL, et al. Lancet. 2017;390:1585-1594.



DMAb - ROMO

® Romosozumab (210 mg QM)

Percentage change in lumbar spine BMD

I l l I I
0 3 6 12 18 24 30 36 39 42

Kendler et al. Osteoporos Int (2019) 30:2437—-2448

® Denosumab (60 mg Q6M)

Percentage change in total hip BMD

15+
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T
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