
Welcome!

FLS Bone Health ECHO® TeleECHO Clinic

We will be recording this TeleECHO Clinic for 

educational and quality improvement purposes. 

By participating in this clinic you are consenting 

to be recorded. 

If you do not wish to be recorded, please email  

andrea.medeiros@nof.org at least one week prior to the 

TeleECHO Clinic you wish to attend.

Please type in your name, location, and email address in 

the chat.

Clinic will start in less than 15 minutes

mailto:andrea.portillo@nbha.org


Some helpful tips:

Please mute your microphone when not 

speaking 

Position webcam effectively

Communicate clearly during clinic:

• Speak clearly

• Use chat function



Project ECHO’s goal is to protect 
patient privacy

To help Project ECHO accomplish that goal, please only 

display or say information that doesn’t identify a patient 

or that cannot be linked to a patient.

References:

For a complete list of protected information under HIPAA, 

please visit www.hipaa.com 



Common HIPAA Identifier Slip-Ups and 

Easy Ways to Protect Patient Privacy

1st – Names: Please do not refer to a patient’s first/middle/last name or use any 

initials, etc.  Instead please use the ECHO ID.  

2nd – Locations: Please do not identify a patient’s county, city or town. Instead 

please use only the patient’s state if you must or the ECHO ID. 

3rd  – Dates: Please do not use any dates (like birthdates, etc.) that are linked to 

a patient. Instead please use only the patient’s age (unless > 89)

4th – Employment: Please do not identify a patient’s employer, work location or 

occupation. Instead please use the ECHO ID.  

5th – Other Common Identifiers: Do not identify patient’s family members, 

friends, co-workers, numbers, e-mails, etc.
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Mechanism of Action of Osteoanabolic

Agents at the Tissue Level
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Columbia University, New York
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Learning Objectives

1. Understand the differences in the mechanism of action of 
anabolic versus antiresorptive agents.

2. Differentiate the mechanism of action of PTH1-receptor 
agonists and sclerostin antibodies.

3. Understand the difference between remodeling- and 
modeling-based bone formation.



Anabolic vs Antiresorptive

Anabolic Drugs… Antiresorptive Drugs…

Improve bone microarchitecture Maintain bone microarchitecture

Increase bone formation; increase or reduce bone 

resorption

Reduce bone resorption and formation

Reduce mineralization density by shortening 

secondary mineralization

Increase mineralization density by prolonging 

secondary mineralization

Increase stress risers (resorption cavities) Reduce stress risers (resorption cavities)

Stimulate modeling-based bone formation (MBBF) Preserve modeling-based bone formation (MBBF)

Maintain osteocyte viability and add new osteocytes 

and/or replace old osteocytes

Maintain osteocyte viability

Anabolic and Antiresorptive drugs both increase BMD and 

lower fracture risk, but they do so by fundamentally different 

mechanisms



Dempster et al. J Clin Endocrinol Metab. 2016;101(4):1353-1363



TPTD

Months

0 1 3 6

M
e
a
n

 %
 C

h
a
n

g
e
 ±

 S
E

 

-100

0

100

200

300

400

500
P1NP 

CTX 

iPTH 

†

†

†

†

†

† † †

DMAb

Months

0 1 3 6

M
ea

n
 %

 C
h

an
g

e 
± 

S
E

  

-100

-50

0

50

100

150
P1NP 

CTX 

iPTH 
†

†

†
†

†

† †
†

*

Intact PTH and Bone Turnover Markers 

iPTH

P1NP 

CTX 

P1NP 

CTX 

iPTH

Dempster et al. J Clin Endocrinol Metab. 2016;101(4):1353-1363



AVA – Quadruple Labeling
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Cartoon Illustrating Three Types of Bone Formation

MBF: Modeling-based formation

RBF: Remodeling-based formation

oMBF: Overflow modeling based formation

Dempster et al. J Clin Endocrinol Metab. 2016;101(4):1353-1363



Results – Bone Formation from Baseline 
to 3 Months Within Groups

*

*<0.05; **<0.0001 for within group p-value by paired t-test

3x
9x

15x

4x

77%↓

35%↓

70%↓2x

Dempster et al. J Clin Endocrinol Metab. 2016;101(4):1353-1363



ABALOPARATIDE

Miller PD et al. JAMA. 2016 Aug 16;316(7):722-33





ABALOPARATIDE: Bone Histomorphometry

Moreira CA,  et al. Bone. 2017;97:314-319.
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BMD Change in the Biopsy Cohort
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Potential Reasons for Lack of Differences

• Approximately 25% of the biopsies were not suitable for analysis 
(incomplete or fragmented cores)

• Biopsies performed at an average of 15 months on treatment –
bone formation effect waning.

• Dr. Recker did not include biopsies with single labels in 
calculation of BFR (n=12)

• Apart from cortical thickness and porosity, no further analysis was 
performed on cortical bone. Teriparatide has larger effect on 
endocortex than in cancellous envelope

• However, the study served its purpose in demonstrating normal 
bone quality with abaloparatide treatment



EFFECTS OF ABALOPARATIDE ON MODELING AND REMODELING 

BASED BONE FORMATION 

David W Dempster1 2, Hua Zhou1, Sudhaker D Rao3, Chris Recknor4, Paul Miller5, 

Ben Leder6, Miriam Annett7, Bruce Mitlak7



ROMOSOZUMAB

Adapted from Cosman F, et al. NEJM. 2016;375:1532–1543.



Romozosumab - Histomorphometry

Chavassieux et al, J Bone Miner Res. 2019 Sep;34(9):1597-1608
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Romosozumab – Biochemical Markers

Lewiecki EM, et al J Clin Endocrinol Metab. 2018 Sep 1;103(9):3183-3193.
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Modeling in Monkeys Treated with Sclerostin Antibody

Trabecular Envelope Endocortical Envelope

Ominsky et al, J Bone Miner Res. 2014 Jun;29(6):1424-30.
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Bone Modeling and Remodeling After 2 Months of 

Romosozumab vs Placebo

Data are median (Q1, Q3). n = Number of subjects with evaluable histomorphometry data at the timepoint of interest. Nominal P-values are the treatment difference (romosozumab vs 

placebo) and are based on the Wilcoxon rank-sum test without multiplicity adjustment. BS, bone surface; LS, labeled surface. 

Modeling: RomosozumabModeling: Placebo Remodeling: RomosozumabRemodeling: Placebo
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Summary
Anabolic agents improve cancellous and cortical bone         

microarchitecture. 

PTH-1 receptor agonists (teriparatide and abaloparatide) stimulate 

resorption and formation (formation > resorption). New bone 

formation occurs primarily by remodeling-based bone formation, but 

there is also some stimulation of modeling-based bone formation.

Sclerostin antibodies (romosozumab) stimulate bone formation   

and simultaneously inhibit bone resorption. New bone formation 

occurs primarily by modeling-based bone formation.

Recent head-to-head fracture trials (teriparatide vs. residronate; 

romosozumab vs. alendronate indicate that anabolic drugs offer 

superiopr fracture protections than antiresorptive drugs.

The fundamentally different mechanisms of action and recent fracture 

trials support the sequential use of anabolic and antiresorptive drugs.  



Thank You!

College of Physicians and Surgeons of Columbia 

University, New York


